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THE ROYAL AGRICULTURAL SOCIETY'S SHOW 
AT BEDFORD. 


THERE is good reason to believe that the annual Show of 
the Royal Agricultural Society—held this year at Bedford 
—will be one of the most successful on record. The num- 
ber of entries is extremely large, and Bedford is so close to 
the metropolis that an exceptionally large attendance may 
be expected. We give above a general plan of the show- | 
yard and trial ground. The Midland and London and 
North-Western Companies have, it will be seen, put up 
large temporary platforms, so that little or no trouble or 
delay will be incurred in reaching the ground. 


Abstract of Entries for Trial in the several Classes. 


Machines | 
entered | 
in two 
classes. | 


| Number | Number 
of of 


entries entries 
| for trial. jin section. 





Section I.—Drills. } | 
Class. 
. General purpose drills 
. Cormdrilis .. .e .s cc co o 
. For the best adaptation toa corn 
drill for hillside delivery .. .. 
. Corn drills for small occupations .. 
. Drills for turnips and other roots 
om theflat.. .. «+ «+ oo « 
. Drills for turnips and other roots 
on theridge .. .. «+ «+ + 
. Drills for turnips and other roots 
on the ridge, without manure box 
. Waterdrills.. .. .. oe ee 
9. Drillsfor smallseeds.. .. .. «. 
10. Barrows for sowing smallseeds .. 
11. Drill preasers 4. 2. 0+ 0s os 
12. Potato drills... .. .. ee «+ os} 135 drills. 
Section 11.—Horse hoes. } 
13. Horse hoes for general purposes .. | 
. 14. Horse hees combined with drill for 
emall seeds 4. 1s «+ 22 os 
5. Single-row horse hoes for ridge) 
am@ flab .. ce «2 00 ce of 
16, Single-row grubbers.. .. .. «| 
17. Horse hoes for thinning turnips ..| 
Section I1].— Manure distributors. | 
18. Distributors for liquid manure ..| 
19. Distributors for dry manure .. 
Section 1V.— Wagons. 
20. Pair-horse wagons .. .. 
21. Light wagons on springs.. 
22. Other wagons .. .. « oe} 
Section V.—Carts. 
23. Single-horse carts for general agri-| | 
cultural purposes... .. .. .«.| | 
O64, Harvembenrts 4. 0s oe oe el | 
25. Market carts on springs .. .. ..| 
26. Carts for the conveyance of water,| 
with pump attached .. .. ..| 
Se SEE os oc 12 os 00 ‘ool 
Section VI.—Stock and implement carts. | 
28. Low-bodied carts, on springs, for; 
conveyance of stock .. .. ..| 
29. Lorries, or other vehicles, for the 
conveyance of implements... .. 
30. Carts with crank axle and low body 
Section VII.—Movable huts. and im- 
81. Shepherds’ huts on wheels .. . plement 
32. Vans for men engaged in steam | carts. 
cultivation, with fittings .. ..| | Thuts. | 


. 


105 horse 
hoes. 


16 manure 
distrbtrs. 


19 wagons. 


| 14 stock 


prize. 
33, For the best guard or appliance to | 
the drum a thrashing machine | 
for preventing accidents to the! | 
employed .. of 15 =| 15 guards 
to the 
| drum of a 
thrashing 
machine. 


| 
| 


sr | 


| 





Total .. 

The trials this year will possess more interest than those 
which took place last year, and it may be considered that 
the much-vexed question of the resistance of carts and 
wagons will be finally settled. We have already illus- 
trated the —<— designed by Messrs. Eastons and 
Anderson, of Erith, engineers to the Society, for testing 
and recording the draught of various types of vehicle 





and os _| Western Railway _ 


|are clearly shown on our ground plan. 


| hour. 
| different classes of competitions, and if judges enough are 
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under different conditions of load and ground, and 
the localities where the experiments will take place 
The wagons 
and carts will be loaded in the showyard, and will 
then pass out through a side gate to the trial course beside 
field No. 5, as shown in thick dotted lines. The proposed 
course has been selected with a keen appreciation of the 
fitness of things. It will consist of 200 yards of turnpike- 
road rising 1 in 430—practically a level—and 200 yards in 
an arable field growing oats, and rising 1 in 1000, This is 
just as it should be, for it is well known that farmers’ carts 
and wagons have to be used not only on the road but in 


| the field, and wheels which will do very well on the one 
| will not do at all in the other. 


During the present week Mr. Rich and other members 
of Messrs. Eastons and Anderson’s staff have been hard at 


| work getting matters into working order. ‘The experiments 


commence on Monday morning, and it will be gathered 


| from the annexed list that the judges have no light task 


before them, there being, as will be seen, no fewer than 
377 trials of 371 implements. We may take the avail- 


|able working time for experiment at about eight days 


of ten hours each, or eighty hours in all, so that the 
average time for each trial is less than a quarter of an 
But it must be borne in mind that there are eight 


provided for them they can all proceed simultaneously at 
the rate of about two hours for each trial. As, however, the 


| services of the engineers and engineer judges are indispen- 


sable at all the final trials, it is obvious that the work thrown 
this year on their shoulders will be exceptionally heavy. 





_KUNZEL’S COMBINED PHOSPHOR BRONZE AND 


SOFT METAL BEARINGS. 


In more than one article published in Tue Encrneer, 
and especially one of October the 17th, 1873, describing 
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or more alloys of the compounds of copper with tin and 
zinc has long been well known, and constituted always the 
béte noir of the bronze gun founder; but in all these cases 
the conditions of the segregation were such that the 
greater part of one or other of the alloys segregated it- 
self, in a more or less massive form, cither in the 
centre or towards the lower part of the casting. The 
| phenomenon was to the founder simply a nuisance, and no 
| attempt was ever made that we are aware of to turn it to 
any useful account by so constituting the alloy and so mani- 
pulating its treatment in casting and cooling that the 
segregation should be found nearly uniformly diffused 
| throughout the casting. 
| Of these facts Dr. Kiinzel has taken advantage for the 
| production of railway and other bearings. In heavy 
bearings, such as those of marine engines, \c., the valuable 
| properties of Babbit’s metal and other like alloys, when 
| employed as bearings in preventing the cutting of the 
shafts, are well known; but these soft metal alloys when 
| used alone are liable to the formidable objection that unde: 
severe pressure—or even a very moderate pressure accom- 
panied by vibratory concussion, as in the case of railway axles 
| —such soft metalsrapidly become distorted in form, and cease 
| to support the journals in their proper places. The marine 
| engine-maker therefore has resorted to the device of 
| casting in hard gun-metal a hollow cage of the ay form 
| for the intended bearing, the cavities of which he then fills 
| up by casting into them the soft metal alloy which is to 
form the actual rubbing surface of the bearing. The cage 
| of hard metal gives its support on every side but one to 
| the soft metal within it, which cannot be distorted, or 
| squeezed out, nor escape in any way but by surface abra- 
sion. This is, in fact, what Dr. Kiinzel effects in a different 
manner by the peculiar constitution of the alloy which he 
| adopts for his bearings, and which forms its own cage for 
| the support of the soft bearing metal which has separated 
| from it in cooling. The advantages claimed, then, for 


and criticising the elaborate researches of Messrs. Monte- | bearings thus formed of this peculiar alloy are that they 
| fiori, Levy, and Kiinzel on the production, chemical con- | combine the extremely small friction and non-abrasion of 
| stitution, and physical properties of phosphor bronze and | the journals—which are the known properties of all soft 
| other triple alloys combines with phosphorus, we noticed | metal bearing alloys—with the firm resistance to pressure 
the fact that axle bearings of staliale teen had already | and durability in form of bearings of hard alloys such as 
| been employed with success upon one of the great lines of gun-metal, which are not only abraded themselves, but 
railway in the North of France. The bearings themselves | more or less abrade the journal likewise. We are not ina 
proved durable, but we were in possession of no particulars | position as yet to pronounce upon experimental data how 
as to whether their effects upon the axles themselves were | far these views—which certainly look very promising— 


favourable or otherwise. Dr. Kiinzel, who is well known on 
the Continent as a scientific and practical metallurgist, and 
by whom we believe the researches of Montefiori and Co. 
were actually conducted at their works near Lidge, has 
since that — continued to study the question of triple 
alloys combined with phosphorus as materials for bearin, 
—whether they be such as are exposed to considerable 
pressure with very high velocity, as in the case of railwa 
axles, or to a much lower velocity accompanied by a mu 
more severe pressure per unit }of surface, as in those of 
rolling mills, &c.; and he has arrived at results which pro- 
mise to be of considerable importance, and the application 
of which has been recently secured in this country by 
patent. Dr. Kiinzel has found that when phosphor bronze 
is combined with a certain fixed proportion of lead the 
phosphorised triple alloy when cast into a bar or bearin 
segregates into two distinct alloys, one of which is a h 
and tough phosphor bronze containing extremely little 
lead, and the other a much softer alloy, consisting chiefly 
of lead with a small proportion of tin and traces of copper. 
The latter alloy is nearly white, and on fracturing the cast 
mass, it is found to be nearly equally diffused through it 
the phosphor bronze alloy forming, as it were, a sort of 
metallic sponge, all whose cavities are occupied by the soft 
metal alloy segregated from it. The segregation into two 


| may prove realised in practice ; we give our readers, how- 
| ever, the best opportunity of judging for themselves by 
| the subjoined extracts from a paper by Dr. Kiinzel him- 
| self, published in the Polytechnisches Centralblatt for 
| January, 1874, at the conclusion of which the results of 
| comparative trials made upon German railways of bearings 
| of various metals are given. So little is ly yet known 
of what goes on between two metals differing in physical 
properties when mutually rubbed together at various velo- 
cities and under varying pressures, rising to that at which 
the two metals begin to bite or adhere, that we do not 
think anything short of scientifically-conducted and pro- 
longed experimental trials can determine the actual value of 
Dr. Kiinzel’s new bearing alloys, however much we may 
anticipate results both new and favourable from such expe- 
riments, Bearings of these alloys are already manufactured 
in London at the phosphor bronze foundry of Mr. Alex- 
ander Dick, 110, Cannon-street, and we should be extremel 
glad to find that specimens may be submitted for s 
trials to Mr. Kirkcaldy at his testing —_ a 
who possesses every appliance necessary for exact experi- 
ments upon friction ry sna bearings and journals under 
every condition of pressure, velocity, or unguent. We shall 
not at t venture to theorise upon the extremely com- 
plex ions as to friction and abrasion between metals 














2 
= 


THE ENGINEER, 





JULY 3, 1874. 











differing widely in hardness and other properties, further 
than to suggest the question whether in the surfaces of 
bearings of extremely soft metals the intermobility of their 
particles may not to a certain extent play the part that an 
unguent does between much harder rubbing surfaces. 
Certain it is that the coeflicient of friction between _— 
of these very soft bearing metals and hard journals—such 
as those of wrought iron and steel—is, within certain 
limits of pressure and of velocity, immensely less than 
might have been anticipated. It seems in every way pro- 
bable that the particles of the segregated soft alloy exposed 
at the bearing surface may get smeared over the entire 
surface, so as in fact to cover up and shield every particle 
of the hard metal sponge in which they are held from ever 
getting into contact with the surface of the journal. We 
cannot quite endorse Dr, Kiinzel’s introductory views as to 
the relations supposed between the heat and friction of 
bodies differing much in hardness. Beyond the limits of 
abrasion, the heat developed must. be exactly proportionate 
to the work done in abrasion. 

The heat generated, says Dr. Ch. Kiinzel, by the friction of two | 
bodies against each other under a given pressure and ata given velo- | 
city rises in proportion with their hardness ; the greater is the diffe- 
rence in the hardness of these bodies the less heat is produced; the 
softer body, though of equalsize tothe other, gets less heated than the 
harder. Thus by rubbing glass against cork, the proportion of 
heat created is as 7 to 1; copper against cork as 4 to 1. If we 
leave the wear and heating of the axle out of consideration, the | 
ideal of an imperishable beariv 





would be one made of the same | bearing in every respect, 


the so-called lead alloy bearings, must be considered only make- 
shifts, for it is quite impossible to give to these alloys a hardness 
even only approximating to that of the rotating axle without 
making them very brittle and liable to become quickly heated. 
In using white metal alloys which are not brittle the expense is 
great, because the bearings soon wear out and are incapable of re- 
sisting the pressure which is put upon them without becoming 
deformed, 

In England, Belgium, France, and especially the United States, 
the composition bearings made of white metal or lead alloys are 
rarely used on railroads, and with good reason; for what would 
b of au position bearing on an American railway, where it 
has to resist great pressure, and where the carriages run thousands 
of miles without supervision, over railways belonging to other 
companies who have no interest in taking care of carriages which 
do not belong to them? I am of opinion that it is quite impossible 
to produce good bearings of these materials which always form a 
perfectly homogeneous metal, and can therefore not answer all the 
purposes required, 

Gun metal bearings—alloys of tin and copper—are mostly not 
homogeneous (excepting the alloy of 17 per cent. to 18 per cent. 
of tin, and 83 per cent. to 82 per cent. of copper, which is a 
definite chonshenl compound) unless cast into cold cast iron moulds, 
which produce rapid consolidation. A good axle-bearing, which 
answers all purposes, should not be homogeneous, but must con- 
sist of a tough metal skeleton, the hardness of which should nearly 
equal that of the axle, and well resist any pressure or shock with- 
out changing its form; the pores of this skeleton must be filled 
with the very softest metal or metal alloy. The nearer the hard- 
ness of the skeleton bearing approaches the hardness of the axle, 
the better this skeleton will resist pressure or shocks; and the 
softer the metal which fills the pores the more excellent is the 
The production of such bearings is ob- 





material as the rotating axle, whilst the ideal of a bearing which | tained from a compound of two or more metals of different tem- 
will not heat or bite the axle would be of the softest possible | ‘aed and melting points, and iu such proportions that necessarily 


material, if such could resist the wear and did not become deformed 
by the pressure, 

For practical use a proper medium, combining the following 
essential qualities, is required :—(1) Not to bite or wear the axle; 
(2) not to wear in themselves, and thereby require a large amount 
of lubrication; (3) not to become easily heated, even if the lubri- 
cation should be neglected; and (4) to resist pressure and shocks 
without breaking or changing their form. If we consider the com- 
position of the various alloys used for bearings, as, for instance, 
those used in Germany, and enumerated in Herr von Waldegg’s 
celebrated work upon lubricating materials, we find a great many 
varieties, That author mentions sixty-five different alloys for 
German railways, and these are by no means the entire number. 

Upon a close examination of the various compositions for bearings 
we come to the conclusion that the different railway companies 
have each their own peculiar object in view ; some wish to con- 
sume as few bearings as possible, but more axles and oil—the con- 
sumption of oil rises in proportion with the wear of the axle or 





bearing. They therefore use, say, from 17 to 20 per cent. of tin, 
and 83 to 80 per cent. of copper, which alloy is decidedly too 
hard, and consequently bites the axle. This result has been 
established by competent persons after due observation. 
railroads use lead in conjunction with more or less of antimony ; 
this certainly causes the axle to wear but little, the consumption 
of bearing metal and oil is, however, much greater, The alloys of 





»y cooling a separation of the metals into two parts or two different 
alloys of definit position results. The hearings of phosphor 
bronze with lead consist of an exceedingly tough and homogeneous 
skeleton, the hardness of which may be regulated to equal the hard- 
ness of the axle, whilst its crystalline pores are filled with a very 
soft alloy; the wearing part of such bearings may, therefore, be 
considered as —— of a great number of small bearings of a 
very soft metal, each of which is surrounded by a metal of nearly 
the same temper as the axle ; this can easily 4 seen by looking 
with the lens at the grain or fracture of this metal, in which the 
whole particles of soft alloy may be easily discerned; when 
this metal is heated to a dull red, the soft alloy exudes, 
whilst a hard sponge-like mass forming the skeleton of the 
bearing remains. Herein consists the great advantage of 
bearings of these alloys, which is fully acknowledged wherever 
they have been tried, the axle running partly on a very soft metal, 
whereby all heating is obviated even if lubrication is neglected, 
whilst the harder part of the bearing—its skeleton—hinders the 
wear of the softer metal, The following comparative table shows 
the practical results of a long series of experiments, which entirely 
confirm the theory above given. As a bearing can be worn only 





Other | to one-third of its original weight, it is evident that bearings which 


wear quicker are, in fact, more expensive than shown on the 
table, as the expense of recasting and fitting ought to be brought 
into calculation, The London price of the different alloys is 


copper, antimony, and tin—the so-called white metals —as well as | taken as the basis of this table. 
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Cost of bearings per 


Cost of 


Wear per | 
metal per 





























. 000 kilo- : 
| 100 kilometres, || kilogramm : of bearing serve toy | 1000 kilo- 
| Composition of [the melting expenses) metal is worn out in by four | metres Railroads where the 
Kind of bearings. alloy and loss of lire | for four bearings 
| in 100 parts, metal taken at ? - | bearings. are in use, 
70s, per _ 
00 ki etres | i é rs . 
seacoast German’ | Kijometres.| Grammes. | Pence. 
miles, 
Gun metal ... se ove of 83 copper, 17 tin 26075 12,052 90,390 11,69; 0-301 ‘Austrian State R. R, 
Ditto ee ee ea SS a 2604; 13,320 99,900 l0yds5 0°260 Grand Central Belge. 
Gun metal on brake oe ee) 82 gg Sg 260y5 1,218 9,134 109,485 2344 | Ditto ditto. 
| ! ‘ 
@ 9 
White metal { ae Be ig 298,88; 9,104 78,280 14,834; 0395 Austrian State Railway. 
aa \ 
F j 5 copper, 85 tin 008 o. 3 @ as +33 iederschlesi arkische 
Dito cs ces ese i Pe pon ha 293,49; 11,750 88,145 Lyi; | 0'331 — Niederschlesish-Markisehe, 
, | 
84 lew : 7 
Lead composition... ' os 1» 1184; 10,838 | 81,280 2F85 0°145 = Austrian State Ry., Bohn. 
} 164 
Phosphor bronze with lead | - 350 57,226 |,429,200 283, 0-081 Grand Central Belge. 
Phospor bronze on brake ,..| 350 14,320 | 107,410 9 Shs 0°325 | Ditto ditto. 





ROYAL SOCIETY. 


Tue following abstract of a paper ‘* On the alleged Expansion in 
Volume of various substances in passing by Refrigeration from the 
state of Liquid Fusion to that of Soliditication,” was recently read 
before the Royal Society by Mr. Robert Mallet, F.R.S., &c,:— 

Since the time of Reaumur it has been stated with very various 
degrees of evidence that certain metals expand in volume at or near 
their points of consolidation from fusion, Bismuth, cast iron, 
antimony, silver, copper, and gold are amongst the number, and 
to these have recently been added certain iron furnace-slags, Con- 
siderable physical interest attaches to this subject from the analogy 
of the alleged facts to the well-known one that water expands 
between 39 deg. F. and 32 deg., at which it becomes ice; anda 
more extended interest has been given to it quite recently by 
Messrs, Nasmyth and Carpenter having made the supposed facts, 
more especially those relative to cast iron and to slags, the foun- 
dation of their peculiar theory of lunar volcanic action as developed 
in their work, ‘*The Moon asa Planet, as a World, and a Satellite,” 
4to., London, 1874. There is considerable ground for believing 
that bismuth does expand in volume at or near consolidation ; but 
with respect to all the other substances supposed to do likewise, it 
is the object of this paper to show that the evidence is insufficient, 
and that with respect to cast iron and to the basic silicates consti- 
tuting iron slags, the allegation of their expansion in volume, and 
therefore their greater density when molten than when solid, is 
wholly erroneous. The determination of the specific gravity in the 
liquid state of a body having so high a fusing temperature as cast 
iron is attended with many difficulties. By an indirect method, 
however, and operating upon a sufficiently large scale, the author 
has been enabled to make the determination with considerable 
accuracy. <A. conical vessel of wrought iron of about 2ft. in depth 
and 1‘5ft, diameter of base, and with an open neck of Gin. in 
diameter, being formed, was weighed accurately empty, and also 
when filled with water level to the brim ; the weight of its contents 
in water, reduced to the specific gravity of distilled water at 60 
deg. F., was thus obtained. The vessel being dried was now filled 
to the brim with molten grey cast iron, additions of molten metal 
being made to maintain the vessel full until it had attained its 





usual methods. The final result is that, whereas the specific gravity 
of the cast iron when cold was 7170, it was only 6°650 when in the 
molten condition ; cast iron, therefore, is less dense in the molten 
than in the solid state. Nor does it expand in volume at the in- 
stant of consolidation, as was conclusively proved by another experi- 
ment. Twosimilar10in. spherical shells 1‘5in. in thickness were 
heated to nearly the same high temperature in an oven, one being 
permitted to cool empty asa measure of any permanent dilatation 
which both might sustain by mere heating and cooling again, a fact 
well known to occur. The other shell, when at a bright red heat, was 
filled with molten cast iron and permitted to cool, its dimensions 
— taken by accurate instruments at intervals of thirty minutes, 
until it had returned to the temperature of the atmosphere (53 deg. 
F.), when, after applying various corrections, saninoel: necessary by 
the somewhat complicated conditions of a spherical mass of cast 
iron losing heat from its exterior, it was found that the dimensions 
of the shell whose interior surface was in perfect contact with that 
of the solid ball which filled it were, within the limit of experi- 
mental errors, those of the empty shell when that also was cold 
(53 deg. F.), the proof being conclusive that no expansion in 
volume of the contents of the shell had taken place, 

It is a fact, notwithstanding what precedes, and is well known to 
ironfounders, that certain pieces of cold cast iron do float on 
molten cast iron of the same quality, though they cannot do so 
through their buoyancy. As various sorts of cast iron vary in 
specific gravity at 60 deg. F., from nearly 7°700 down to 6'300, 
and vary also in dilatability, some cast irons ~— thus float or sink 
in molten cast iron of different qualities from themselves through 
buoyancy or negative buoyancy alone ; but where the cold cast iron 
floats upon molten cast iron of less specific gravity than itself, 
the author shows that some other force, the nature of which yet 
remains to be investigated, keeps it floating; this the author has 
provisionally called the repellent force, and has shown that its 
amount is, ceteris paribus, dependent upon the relation that sub- 
sists between the volume and “‘ effective” surface of the floating 
piece. By “‘ effective” surface is meant all such part of the im- 
| mersed solid as is in a horizontal plane, or can be reduced to one. 
| The repellent force has also relations to the difference in tempera- 


j 





maximum temperature (yellow heat in daylight) and maximum 
capacity. The vessel and its contents of cast iron when cold were 
weighed again, and thus the weight of the cast iron obtained. The 
capacity of the vessel when at a maximum was calculated by 
applying to its dimensions at 60 deg. the expansion calculated from 
the coetticient of linear dilatation, as given by Laplace and others, 
and from its range of increased temperature ; and the weight of 
distilled water held by the vessel thus expanded was calculated 
from the weight of its contents when the vessel and water were at 
60 deg. F., after applying some small corrections, 


We have now the elements necessary for determining the specific 
gravity of the cast iron which filled the vessel when in the molten 
state, having the absolute weights of equal volumes of distilled 
water at 60 deg., and of molten iron. The mean specific gravity 
of the cast iron which filled the vessel was then determined by the 


ture between the solid and the molten metal on which it floats. 

The author then extends his experiments to lead, a metal known 
to contract greatly in solidifying, and with respect to which no one 
has s that it expands at the moment of consolidation. 
He finds that pieces of lead having a specific gravity of 11°361, and 

ing at 70 deg. F., float or sink upon molten lead of the same 
quality, whose calculated specific gravity was 11°07, according to 
the relation that subsists between the volume and the “‘effective ” 
surface of the solid piece, thin pieces with surface always 
floating, and vice versd. An explanation is off of the true cause 
of the ascending and descending currents observed in very large 
** ladles ” of liquid cast iron, as stated by Messrs. Nasmyth and 
Carpenter. The facts are shown to be in accordance with those 
above mentioned, and when rightly interpreted to be at variance 
with the views of these authors. 








Lastly, the author pant to examine the statements made by 
these authors, as to the floating of lumps of solidified iron furnace 
slag upon the same when in a molten state ; he examines the con- 
ditions of the alleged facts, and refers to his own experiments upon 
the total contraction of such slags, made at the Barrow Ironworks, 
and a full account of which he has given in his paper on ‘“‘ The 
true Nature and Origin of Volcanic Heat and Energy,” printed in 
Phil. Trans, 1873, as conclusively proving that such slags are not 
denser in the molten than in the solid state, and that the floating 
referred to is due to other causes, The author returns thanks to 
several persons for facilities liberally afforded him in making these 
experiments, 








NOTES FROM THE WEST COAST OF SOUTH 
AMERICA, 


(From our own Correspondent.) 


Tue unhappy foundering of the English steamer Tacna, at about 
ten miles distance from the Chilian coast, with the subsequent un- 
just imprisonment of the captain, has afresh directed attention to 
English interests in that region—volcanic alike in the nature of 
its soil and inhabitants. After much expenditure of passion and 
fallacious arguments—on the Chilian side—I believe that Captain 
Hyde has been released, with some solatium for his alleged 
damage to health and reparation for his wounded honour. 
Various theories have been put forward in explanation of the 
disaster to the steamer ; some captains thinking that she became 
gradually waterlogged and fell over, when, unlike a merely tender 
ship, she could not recover herself. Another writer advances much 
argument applicable to railway trains, about centrifugal and cen- 
tripetal forces, and thinks that the change of course so affected 
the vessel that the sudden rolling set up caused all the loose top 
weights to shift, when being unable to rally quickly enough, the 
ingress of water by the open side soon pleted the mischief. 
It is well known that a very heavy swell occurs frequently on the 
West Coast, even in the finest and calmest weather; and I 
myself have seen a steamer at anchor at Mollendo in a calm day 
show her screw nearly to the boss, It will be a cause for sincere 
congratulation if the imbroglio of the Tacna may be smoothed over 
in time, so as not to affect seriously any future action with regard 
to the Santiago Exhibition in 1875. Extensive preparations are on 
foot in the capital to give due éclat to the disp ay anticipated, 
and the Chilian Ambassadors in Europe are endeavouring to make 
arrangements for conveyance, at reduced rates, of exhibits going 
forward by steam. 

Many notices have appeared in English journals concerning the 
pressure of traffic which has long embarrassed the Valparaiso and 
Santiago line, with its single pair of rails ; and the remonstrances 
of the engineer relative to the more efficient maintenance of the 
road have been disregarded in favour of pushing the extension of 
branches and the southern section. At last the expected catas- 
trophe has occurred near Quilicura Station, by a train running off 
the line, caused, it is said, from the rails opening out through a 
defective sleeper or chair. The speed on a descending grade was 
not less than thirty miles an hour, as usual, with the express, 
which consisted of six carriages anda van, After running on the 
ground fifty yards or more the engine fell over on its side, crushing 
the stoker, but before finally resting it faced round, the tender, 
driven by the carriages, striking it, and going over to the opposite 
side with the first car right over it, and the balance heaped ina 
confused mass. The driver was thrown some 30ft. and shaken, 
whilst two passengers were seriously injured. Mr. Potts, traflic 
superintendent, happened to be in the train, and at once proceeded 
to Quilicura, sending a telegram for assistance to Santiago, a few 
leagues distant ; but a couple of hours elapsed in this operation, 
and no help came until four hours after the accident, and then 
without any appliances for the wounded, who were conveyed to 
Mr. Johnson’s Hotel del Sur, Santiago. Great indignation is felt 
in the country with respect to the criminal delay and carelessness 
displayed. The Minister of the Interior has rebuked the super- 
intendent of the line for remissness in keeping back details, and 
ordered that in future cases they shall be displayed at all the prin- 
cipal stations, 

The Coruercio says that if the authorities pursued the same line 
of argument held with reference to Captain Hyde, they should 
arrest the manager, and lodge himin the common gaol, as was done 
in Brazil a short time back in the case of a chief engineer when 
a train escaped down an incline at San Paulo. 

With the newly opened Chilian and Talcabuano line a disaster 
has also occurred by a train getting off the rails about a league 
from Quimbel Station ; four were killed, five injured, and many 
bruised, but no Santiago citizens were involved ; two cars were 
utterly smashed, and traffic entirely suspended. This is a very 
inauspicious commencement for an enterprise, whose completion 
has been looked forward to with much hope and enthusiasm by 
Southern Chili, as the line affords an outlet for the vast corn 
produce through the splendid harbours and whaling ports of 
Talcabuano and Towé, in the bay of Concepcion, 

Surveys and estimates for a narrow ~~ railway from Valpa- 
raiso to Santiago have been prepared, and as the route will 
accommodate many agricultural towns, and is much easier than 
the existing track, it cannot fail to be supported, aud will probably 
be worked on the Fairlie system, the promulgator of which has 
recently been expounding his ideas and plans to the Chilian 
public. Owing to the aggressive attitude of the Argentine press 
with the recent establishment of a block-house fort at the mouth 
of the Santa Cruz river near the Straits of Magellan, and the 
approaching completion forthe Argentine Government of armoured 
turret-ships in England, the Chilians have determined to bring out 
with all dispatch the sheathed corvettes building for them in Hull, 
and the armour-plates brought from England in the Chacabuco, 
and O‘Higgins are to be at once used, to convert other craft into 
ironclads. 

The officers of the Chilian Navy are much affronted at the 
proposal to take delivery of the corvettes in Valparaiso, as they 
deem that the navigation of them to that port by English officers 
and crews casts a slur on their navigating abilities. It is, how- 
ever, certain that their cruising is very restricted, and we hardly 
know their picturesque flag in European waters, 

The Montevidean papers say that Captain Semmes, with the 
first officer of the late Alabama, are to hold foremost positions in 
the new fleet of the Argentines, who seem strongly inclined to set 
up their backs about territorial questions with Brazil and Chili. 

Owing to the withdrawal of the three twin-screw steamers of 
the French company from the West Coast, a large portion of 
their stock and effects in Callao and Valparaiso have been 
acquired by the Pacific Steam Navigation Company, whose posi- 
tion, it is now expected, will be much improved by the reduction 
of competition, although the Chilian steam packet service has 
been strengthened by several improved vessels, which, however, 
are easily vanquished in speed by their rivals. The general mana- 
ger of the Pacific Steam Navigation Company, Mr. Petrie, having 
started for England, on his retirement from that service, the 
President of Peru has dictated to him a letter couched in the 
most friendly and flattering terms. 

Mr. Purves, manager at the Baron Station of the Valparaiso 
line, has reported on the coal from the New Carathpangue Mines, 
and states that it is of good steam raising quality, with little 
clinker. The mines have a line of fourteen miles to the port of 
delivery. When the Pacific Steam Navigation Company’s steamer 
Callao was coming up from Southern Chili, the captain called the 
attention of the officers to the eruption taking place in the 
Villarica Volcano, and they observed that the crater was vomiting 
an immense volume of smoke. A long period has elapsed since a 
similar incident has been chronicled. 














At the Bremen International Exhibition a silver medal was 
awarded to a German exhibitor for a turf press designed and manu- 
factured by Messrs. Page and Co., Bedford. 
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In our impression for May 22nd we mentioned a loom which 
was believed to be the largest in the world, weaving as it does a 
fabric 18ft. wide. 
loom at work in Bury, and this we illustrate above. e loom 
produces a fabric 20ft. wide, known as woollen “ felt” for paper 
machinery. The shuttle is a sled shuttle without wheels, and the 
loom makes thirty-five picks per minute. There is worm and 
wheel taking-up motion and 12in, diameter lagged cloth roller; 
the yarn beam is 15in. diameter. There are four shaft tappets, 
fourtothe round. A 34in. diameter wrought shaft goes right through 
the loom, with tappets for working the slay. The tappet shaft is 
2hin. diameter, driven by compound gearing, and to drive the loom 
a l6in. diameter pulley with only a24in. strap is used. There are 
three headles, though but two are shown in our engraving. The 


loom is provided with apparatus for winding on the warp without | 
The weight of the whole | 


taking the warp beam out of the frame. 
is 6 tons 16cwt. lgr. and5lb, We are indebted to Mr. Robert 
Hall, of the Hope Foundry, Bury, for the foregoing drawings 
and particulars, 


BAILEY’S IMPROVED FEED VALVE. 


Tus feed valve, designed by Messrs. Bailey and Co., of the 
Albion Works, Salford, which we illustrate, scarcely needs much 
explanation. It is now generally admitted among engineers that 
the best way to feed a boiler is at a point just below the water 
line by means of a horizontul pipe running from the front of the 
boiler, and which is perforated with holes to enable the feed-water 
to percolate through without interfering with the temperature in 
a too precipitate manner. This feed regulating and back-pressure 
valve may b adjusted in such a manner by the wheel that the 
pump will just force sufficient through to keep the water at one 
constant level, as expressed on the bright brass tablet on the 
front; and as most concerns now use feed-water heaters, either a 
Twibill’s, a Green’s economiser, or a Stilwell water heater, similar 
to those made by the designers of this valve, the exact tempera- 
ture of the feed-water can be seen as it goes into the boiler by the 
thermometer. This thermometer is indicated on one side of the 
scale in Fahrenheit degrees, and the other side the relative pounds 
pressure. It was designed originally for use with Bailey’s Stilwell 
water heater, but it has also been adopted by Mr. Twibill for his 
well-known economisers. The thermometers have no stuffing- 
boxes, the bulb of the glass being in a metal cistern, which is filled 
with mercury to bring the heat in metallic contact with the glass, 











It appears, however, that there is a yet larger | 
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The section which we show of the bottom end of the thermometer | the valve-box are fitted two short racks at opposite sides of the 
will explain this portion. D D, cast iron cistern nipple; B, ther- | box, as well as at opposite ends. The valve consists of a central 
mometer bulb; C, mercury surrounding the nipple. This arrange- | portion with an internal screw at each end, and of two discs 
| ment enables the tube and the scale to be taken away, leaving the | 
nipple in its place without breaking the joint, and the arrange- 
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ment prevents we breakage of tubes so common witu this class of 
thermometers. These thermometers are made separately by 
Messrs. Bailey and Co. | 


DENNIS’ PATENT STOP VALVE. toothed at the edges to take into the teeth of the racks to which 
By the annexed cut we illustrate a stop valve, the invention of | we have just referred, and of a screwed boss which enters the 
Messrs, Dennis, of Chelmsford, which almost explains itself, In | central portion of the valve. By raising and lowering the centva 
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portion it is obvious that the discs will be caused to rotate; as 
they approach the bottom they are by this rotation screwed fur- 
ther apart and made to fit tight against the internal faces of the 
valve-box, so as to be quite tight. The slightest upward motion 
starts the valves from their seats, and allows the utmost freedom 
of motion. This appears to be a very ingenious valve, likely to 
—_ exceptionally useful under many conditions in hydraulic 
work, 


THE IRON INTERESTS IN THE UNITED 
STATES. 


Viewine the position of the iron trade this summer, even 
from the most favourable stand-point, and with a desire to 
make the best of things, it is difficult to see where or in what shape 
any improvement has taken place since the dark days of the panic, 
save in the items of credit and a better supply of currency. In 
many parts of the country it would almost seem that iron, like the 
ladies’ spring bonnets of 1873, has gone outof fashion. With one- 
half the rail mills shut down entirely and many more working on 
shert time, with the bar rolling mills running, on the average, not 
more than three or four days a week, with nearly one-half of the 
furnaces out of blast, and with pig and manufactured iron selling 
at ruinously low prices, it is obvious that the iron trade still re- 
mains in the state of prostration in which the financial break-down 
of last fall left it. It seems an anomaly to say that the iron mar- 
ket is regulated by the price of pig iron, and not by the price of 
the ores from which that pig iron is made. But suoh is the case. 
The prosperity, then, of the blast furnace men is the true barometer 
of the prosperity of the general iron trade. There is the stern fact 
to be faced that grey forge pig iron, which sold at this time last 
year in Pittsburgh at 42 dols, a ton, is now selling at 28 dols. a ton ; 
and that No. 1 Lehigh pig iron, which sold at this time last year in 
Philadelphia at 47 dols. a ton, is now selling at 33 dols, a ton, and 
this with an exceedingly limited demand ; asI said in one of my 
former letters, pig iron cannot now be made except at a loss of from 
2 dols, to 4 dols. a ton. What is the result? Furnaces blown out 
in all sections of the country, including Pennsylvania—the great 
centre of iron manufacture. The following table shows the exact 
condition of the furnaces of Pennsylvania at the present day :— 








ee Number of In Outof 

Districts. furnaces. blast. blast, 
ROE oe oe. ae so ee we ee oe oe OS 27 20 
SGRNNPTRI.. co co os cc 4s 00 ot ce 30 ll 
Upper Susquehanna .. .. oc «6 oe oo 25 13 12 
Lower Susquchanna .. .. - 37 22 15 
Pittsburgh ee we oe. a6 ee) wel ee Oe lt — 
Charcoal Furnaces.. «o «oc oc oo co ee 389 26 138 
hemango.. oc ce cco co ce cf - 32 18 14 
Miscellaneous .. 2. «2 ee 32 17 15 
Total .. oe oe 08 oe . 264 164 100 


This is certainly a lamentable exhibit for the leading pig iron 
making State in the Union, and yet the number of furnaces now in 
blast is only three in excess of the number in blast on the Ist of 
January last. Here we see the exact extent of the improvement 
in the pig iron trade of Pennsylvania since the panic left us. Out 
of 103 furnaces out of blast on the 1st of January, 100 still remain 
out of blast. But Pennsylvania is no exception to the rule. Taking 
the different States in which pig iron is made, I find that, in the 
aggregate, about three per cent. more of the furnaces are out of 
blast than in Pennsylvania, viz. : number of furnaces, 402 ; in blast, 
236; out of blast, 166. Combining these figures with those of 
Pennsylvania we arrive at the fact that, out of the grand total of 
666 furnaces in the country, 403 are in blast and 263 are out of 
blast. But the majority of these furnaces have large stocks of iron 
stacked in their yards, which they cannot sell, even at a heavy 
loss, and which they have no prospect of selling. This inactivity, 
or prostration, whichever it may be termed, is of course due to 
the lack of orders among the rolling mills—rail, bar, sheet, and 
general merchant iron, The first result, and the more immediate 
and pressing one, is that 175,000 men, out of the whole number 
who are ordinarily employed in the mills and furnaces, are now out 
of employment, aud they and their families are all in very 
straitened circumstances, the majority of them in distress ; and 
the gloomy prospect before these working men makes their case 
more sad. So far from being able to go to work in the coal mines, 
the coal operators are mining much less coal than usual, conse- 
quently many miners are also.out of employment. In fact, there 
is no demand for labour in any section of the country, at least not 
such labour as they understand and are accustomed to. What, 
then, are they todo? Let me give one instance of the effect of the 
prostration in the iron trade on labour. In my letter from Phila- 
delphia I told of the state of things in the famous Baldwin Loco- 
motive Works. Last summer they were making at the rate of 500 
engines a year, employing 2800 men, full time, and paying out 
about 170,000 dols. a month for wages. Now they are making only 
at the rate of 160 engines a year, employing 1400 men on short 
time, and paying out about 55,000 dols. 2 month wages, a loss of 
wages to labour at the rate of 1,380,000 dols. a year, and this from 
one firm, But the ranks of unemployed labour will soon‘haveavast 
accession of numbers. It is no secret that all the great ore-bed 
owners have an immense amount of ore lying unsold upon their 
docks, and that their selling prospects for the season are viewed 
with dismay. There is no doubt that many of them, if not all, 
will cease running very early in the season, if not immediately. 
Indeed, two of the largest and wealthiest mining corporations in the 
country, whose ore has an immense reputation, have given notice 
to their miners to cease work on and after to-day. ‘This notice 
will have the effect of throwing about 1500 men out of work, and 
the notice contains the ominous advice to their men to find work 
elsewhere, if they can possibly do so, because the suspension of 
mining “‘ may possibly last through the entire season,” i.¢., till 
next spring. I am at a loss to know how or in what way other ore- 
bed owners are in a better position. If the highest class and 
richest ores cannot find a market, what is to become of the inferior 
and lean descriptions of ores ? 

But there is a chance of worse mischief ahead. The price of 
pig iron in Great Britain has fallen even more heavily than in the 
United States during the last six months—nearly fifty per cent., 
and with enormous stocks on the furnace banks. Bar and sheet 
iron have fallen about twenty per cent., and rails about twenty- 
five per cont. Let me compare the prices of British iron in 1874 
with those of 1873 :— 

: April, 1873, April, 1874. 
Kind of iron. £ 8. d. £ s. d. 


Pig iron, Scotch .. oe 6 00 315 0 
Pig iron, Cleveland.. .. .. .. 600 35 9 
Bar iron, Staffordshire... .. .. oe 1500 12 0 0 

ls, Welsh .. se ce oo eo of 12 00 900 
Rails, North of England .. ee of 1815 0 10 00 


Taking the comparative prices of American iron for 1873 and 
1874, the awkwardly puzzling position in which the American 
ironmasters find themselves is obvious, 


Kind of iron. April, 1873, April, 1874. 


Rails at Eastern Mills., e+ e+ 8200 dols. 60 00 dols. 
Bar iron at Pittsburgh ., .. .. cents41-5 cents 2} 
Grey forge pig iron at Pittsburgh .. .. 3200 28 00 
No. 1 Lehigh pig iron at Philadelphia .. 47 00 33 00 


This is just where the shoe may be expected to pinch. If an 
improvement in iron takes place the British ironmasters, wit 
their enormous steckson hand, will immediately prick up their 
ears. Should the improvement be sufficient to put a little profit 
in the pockets of our ironmasters, our market would be immedi- 
ately undersold by heavy exportations from Great Britain, Last 
year the United States thought that she could at least feel assured 
of having thrust Great Britain from her home markets, But 
Great Britain stands ready at this moment te prove the eontrary 
the moment that pig iron reaches a fair selling price here. What 
then is to bedone? Our ironmasters cannot go on making pig 
iron at a less, and yet British competition and British low prices 








won’t admit of their asking a price which will give them a profit 
Under such auspices any improvement in demand must be unat™ 
tended by a corresponding improvement in price. The result is 
obvious. Furnaces and mills must remain idle till an improvement 
in the price of iron takes place in England. This must be so | 
as our market instead of regulating the British market is regulate 
by it; a merely natural process, considering that the production of 
pig iron in Great Britain is three times what it is in this country. 
It may surprise some to learn that in spite of the absence of all 
demand for iron, the imports of pig, bar, railroad iron, X&c., from 
Great Britain amounted to nearly 4,000,000 dols. in the first three 
months of the current year. Butin Belgium and Germany prices 
are still lower than in Great Britain. Here is Germany receiving 
orders for iren girders, because she can make them fifteen per cent. 
cheaper than the British founders can, and offering to supply 
galvanised wire at £19 per ton for which the British wire-drawers 
were asking £22 10s, per ton, and even little Belgium is seeking 
eagerly for contracts for rails at £1 a ton less than the price for 
which the English and Welsh rail-makers can produce them at 
cost. With such a powerful European competition staring our 
ironmasters in the face, how can they look for any substantial re- 
vival of their business? The improvement must first show itself 
on the other side of the Atlantic.—-New York Times. 





HOLBORN VIADUCT STATION. 


THIS commodious station is at once an important addition to the 
railway accommodation of the city of London, and one of the 
most notable among the many remarkable transformations that 
have occurred of late near the point of confluence, in the olden 
time, between the sparkling ‘‘ Oldbourne,” near which the Lord 
Mayor and aldermen went a hunting, and the then navigable Fleet 
River. 

The construction of the station was commenced in February, 
1872, and necessitated the removal of a large area of old buildings 
that were alike unsightly and unsavoury. The streets and places 
thus disturbed included Neweastle-street, Brazier’s-buildings, 
Turn Again-lane, Green Arbour-court, Bishop’s-court, Elliot’s- 
court, Fleet-lane—retained but now diverted—Angel-court, the 
‘* Breakneck” steps at the end of Bishop’s-court, and Sea Coal- 
lane, a name doubtless derived from its proximity to the Fleet 
coal-wharves. Some fine Roman pottery, bottles, petrifactions, 
Elizabethan vessels, and some Roman coins were found during the 
progress of the excavations. 

By favour of Mr. W. Mills, C.E., engineer-in-chief of the Lon- 
don, Chatham, and Dover Railway, by whom the station works 
have been designed, we are enabled to give a selection from the 
drawings. 

The station works may be said to commence at Ludgate railway 
bridge, and to extend for the low-level through lines to a point on 
the north side of Holborn Viaduct, on which the low-level station 
is situated, with entrances from the Viaduct and from Snow-hill, 
At the end of the Ludgate bridge the four lines of the Chatham 
Company diverge, two lines being carried to the high-level terminus, 
at which they spread out to seven lines, and an engine line. Two 
lines descend by the low level to the Metropolitan system. The 
rails at the bridge are 50ft. above Ordnance datum; at the plat- 
form they are 4ft. higher. The ascent is by a gradient of 1 in 100 
for 400ft.; thereafter the rails are level for about 900ft, Tne 
descent to the low level is by a gradient of about 1 in 40, 

One of the remarkable features of the works is the extraordi- 
nary strength of the piers and girders that bear the west end of 
the superstructure that faces the Viaduct. The piers that carry 
girders have first of all beds of concrete about 7ft. thick resting | 
upon the London clay. The foundations are 19ft. by 16ft. at the 
base, and are built first of beds 2ft. thick of gault brick, diminish- 
ing upwards to the dimension of 11ft. of Staffordshire blue brick | 





for 4ft. in height; again, to a width of 7ft. din., and finally, they | 
are contracted to the massive stone piers of 3ft. Sin. on the side. 
There are five of these piers im all; they and the girders are so 
constructed and placed as to admit of a future widening of the 
road by the addition of other two lines of rails. The box girders 
that carry the end of the botel above are Oft. by 3ft. 9in. in dimen- 
sions, and weigh each about 45 tons. The extreme length, sup- 
ported in the centre, is 74ft.; the maximum span is 30ft. con- 
tinuous. The girders—which weigh about 400 tons in all—were 
placed in their respective positions without any interruption to 
the traffic. Constructive requirements necessitated a novelty 
in girder work in the elbowed box-girder, of which we give a 
drawing. 

The high-level station is about 750ft. in length by 137ft. in 
width. The roof, in three bays, is on lattice girders, and sup- | 
ported upon three ranges of columns of twelve each, 21ft. high. 
There are ornamental iron spandrils at the heads of the columns. 
The angularities of the station area are covered in with lateral 
Paxton roofs. The cab approach is by a winding entrance after the | 
manner of Charing Cross station, from Farringdon-street and | 
Bear-lane; the exit is by the front from the arrival platform to 
the viaduct. Lifts are provided at convenient points for the inter- 
change of luggage between the high and low-level platforms, 
between which excellent communications are also provided for 
passengers. The ground floor of the front building is appro- 
priated to booking-oftices, waiting-rooms, station-master’s office, 
restaurant, and other accommodation required for the traffic. A 
communication is open with the hotel at the east end of the 
cross platform, The main front building has a facade 235ft, long, 
of which 182ft by 29ft. is a coverered fore-court to the station, with 
arange of arched openings to the street. It is roofed with trans- 
verse arches, filled in with white glazed tiles, and, for the carriage 
way, paved with Charley Forest sin, cubes, with a foot-pavement 
along the inner sides and the ends of the court. A massive trussed 
cornice is carried along the front over the arched openings, which 
are closedat the bettom by a balustrade. (ras lights, with an or- 
namental wrought iron railing, will be fitted on the coping of the 
balustrade. Ornamental pateras are introduced in the spandrils 
of the arches. 

The station roofs give abundant light by the broad belts at the 
ridges that are filled with 21 oz. rolled plate glass. Appliances for 
ventilation by louvre openings are alse very complete. The tables, 
couches, and chairs, in the waiting-rooms, supplied from the com- 
pany’s own stores, are of a very superior character, and the fittings 
of the private conveniences for passengers are very me. 

Very much of the station work is unseen in the massive retain- 
img walls of both high and low level stations, and the vast amount 
of strong arched brickwork, upon which the roads and platforms 
of the high level station rest. Muchof this arched space, to which 
ready access has been contrived, is already utilised as company’s 
stabling, and for other pw 

The works, as stated, have been designed by Mr. W. Mills, C.E., 
ag | have been executed by Mz. W. Webster, as contractor ; Mr. 
R, L. Jones, resident engineer ; Mr. C. Till, clerk of the works, 
Their design and execution are creditable to all parties concerned. 








MESSRS. TOD AND CO,’8 FLOUR MILLS, 
GLASGOW. 


(From a Correspondent.) 

Gtascow has long been noted for the number and improved 
structural and mechanical arrangements of its flour mills, and 
Messrs. John Tod and Co. have just erected in the Govan-road 
a new mill which, so far as grinding power is concerned, is second 
to none in the great port of the — Altogether, apart from the 
eare which has been exercised in the erection of the building so as 
to prevent the origin and spread of fire, the grinding machinery is 
of the most complete description. By means of ie pipes, 
for instance, ing down to every floor, it is possible, should 
the wheat get out of order at any time, by over-heating or other- 
wise, to shift it from one floor te the other. Anether interesting 





arrangement is one by which the central portion of the store may 
be converted into a hopper from top to bottom, communication 
being easily made with all the elevators and screws in the store, 
which itself is so substantially constructed that it would be per- 
fectly safe, although filled quite solid with grain. With regard to 
the cleaning machinery, the grain enters by means of a hopper 
into the wheat separator, in which the accidental grains of Indian- 
corn and straw, and the greater portion of dirt accompanying the 
wheat, are removed from it. The scrubber is a machine of compli- 
cated construction, which next removes the “feather end” of the 
grain and a large portion of the bran. The wheat is then 
conveyed by a spout to an elevator which takes it to the 
top storey of the mill. Of the twenty-five pairs of millstones 
which it is intended to introduce, twelve are erected, 
and in operation, The stones are each 4ft, 3in. in diameter, b 
12in. thick, and the cost is about £30. They are made of Frenc 
burr, an interesting and not very common form of silica, of acellular 
texture, which for industrial purposesis almost entirely derived from 
the mineral basin of Paris and a few adjoining districts. Consider- 
able care and skill are required in their preparation. The revolving 
stone usually makes about 120 revolutions per minute. Four mov- 
able balance weights are set in its upper surface, so fitted that by 
the motion of a screw the stone can be made to lie perfectly level 
when in motion, this being a most essential condition in good 
grinding. ‘The opposite surfaces of the stones, from the peculiarity 
of their dressing, act upon the grain like the blades of a pair of 
scissors. The white meal being carried to the uppermost floor 
enters a cooler, which is a circular vessel about ‘ft. in diameter, 
and about 27in. high, the sides being formed of galvanised 
sheetiron. There is a vertical spindle in the centre, and at the 
bottom of this a horizontal arm provided with twelve wooden 
blades, so set that they spread the meal as evenly as possible, and 
gradually move it out to the circumference of the cooler. At one 
part of the latter thereis a hopper opening into a spout, by which 
the meal is conveyed to the floor below, where it is subjected to the 
first dressing process, the object of which is to separate 
| the bran. The dressing machine may be described generally 
/as a large wooden case, in which revolves horizontally a 
six-sided framework of wood, having a peculiar kind of 
| silk fabric stretched over it. Inside the silk-covered frame- 
| work there are a number of wooden blades set obliquely, 
| so.as to carry the bran forward to the further end of the machine, 
the coarse-dressed flour meanwhile passing through the si'k into 
| the screw elevator, which conveys it to another cooler in the 
| floor above. There are four of these coolers, all in the fifth or 
| upper floor of the mill; Messrs. Tod and Co, are also preparing 
| to erect in addition to the grinding stones a number of steel 
| rollers similar to those used in the mills of Hungary for the pro- 
| duction of that superior class of flour known in the trade as 
‘* Hungarian whites.” When the mill, as at present designed, is 
| complete, the making power will not be less than 3000 sacks per 
| week. The steam power for these varied operations is generated 
|in a pair of horizontal multitubular boilers 12ft. long by 16ft. in 
| diameter, working to a pressure of 701b. per square inch, and 
supplied by Messrs. Lees, Anderson and Co., Clyde-street, Ander- 
| ston; the pair of fine engines by which the machinery is driven 
| have also been supplied by the same firm, and are diagonal com- 
pound high-pressure, both high and low-pressure cylinders working 
; on the same crank-pin. The high-pressure cylinder is 16in. in dia- 
meter, that of the low-pressure cylinder being 24in., and length of 
stroke 30in. In the former there is an expansion valve so arranged 
as to cut off the stroke at any point from 5in. to 20in., and which can 
be varied at will while the engines are working at full speed. 
They are regulated by Scott’s Moncrieff patent governor. There 
will also be a small engine for the hoisting machinery in the grain 
store, and working separately. The architect of the building is 
Mr. W. Spence ; whilst Mr. W. Young, flour-mill engiueer, has 





| constructed and superintended the erection of all the varied and 


complicated mechanism of store and mill, with the exception of the 
engines, boilers, and millstones. Mr. Young’s new cooler has been 
adopted here for the first time. 





CARMARTHEN SEWERAGE. —An inquiry was held at the Town 
Hall on Wednesday last by Major Tulloch, R.E., an inspector of 
the Loeal Government Board, with respect to a scheme for com- 
pleting the sewerage of the town, which has been prepared by Mr. 
R. J. George, C.E. The corporation propose incurring an expendi- 
ture of £5000 on new sewers with adequate flushing and ventilating 
arrangements, both for the new works and also in the existing town 


| sewers. The question was fully discussed, and it was understood 


that the inspector would report favourably as to the obtaining of 
the required loan from the Loan Commisioners. 

Prices or GAS IN AMERICA.—The following are the current 
rates for gas paid by consumers per 1000ft. :— 


dols. dols, 
Albany .s oe «+ ee 2°50 ) Rochester .. 2 « 3°50 
Baltimore .. .. «2 «+ 2°75 |St. Louis .. .. - 3°25 
Boston ee 00 0s 2°50 |Syracuse .. .«. - 3°25 
Chicago se +s oe 8°374 Troy .. .. «+ o 3°25 
Cleveland .. .. .. e+ 2°50 |Washington .. «- 3°56 
Concord .. +. ec ee 3°20 |Hamilton .. .. « 3°00 
Harlem co co ce co SOO | Rimgibom 1. cc ve 3°50 
Lowell ce 8 - 2°75 | London, Canad: 3°00 
Manchester ° ee 2°70 |Montreal .. .. 260 
New York .. .. + 275 | Quebec - 2°80 
New Orleans .. «+ «+ 3°00 |Toronto ee 2°50 
Oswego ch we ap oe ee. 4 


New Rirte ror France.—It is two years since the J'imes 
announced that the French special commission on the modification 
of military equipment had adopted the metallic cartridge. The 
commission has ever since been determining the plan on which the 
Chassepot rifle should be altered, so as to adapt itself to the new 
cartridge. The commission has not had any intermission of its 
labours, yet it was only on Wednesday evening that by a majority 
of one it definitively decided the q i The decision applies 
equally to the equipment of the infantry, cavalry, and artillery, 
which in the French army is armed with carbines. ‘The commission 
was presided over by Marshal Canrobert, and included Generals 
Ducrot, Douai, d’Aumale, Ranson, and Canu; Colonels Berge, 
Capdeville, &c. It had to choose between two systems, and the 
importance to be attached to the choice will be appreciated when 
it is stated that the conversion of the million Chassepots which 
France now possesses is involvedin it. One plan was proposed by 
M. Gras, captain of artillery, the other by a Dutch gunmaker, 
M. Riaumont. The former was advoeated by the artillery, while 
the latter was rather preferred by the infantry; the chief difference 
consisted in the spring, for the effects of the discharge in the two 
systems are almost identi The range of both varies from 2500 
t> 3000 metres. At 1800 metres the bullethas force enough left 
to be flattened against an iron plate. The accuracy of the fire is 
in both cases very satisfactory. Captain Gras’s plan was the one 
adopted. The intervention of the directors of gun factories, who 
proved that it was easier and less costly, seems to have turned 
the scale. As soon of course as this became known in the circles 
interested in these questions, it was alleged that the plan was a 
mere reproduction of the Mauser plan, and it has been stated 
that the agent of Mauser’s German Gun Factory is about to take 
legal proceedings on the ground of piracy. This rumour, it is to 
be hoped, originates only in some idle brain, for the Germans 
would certainly be wrong to institute lawsuits in France for 
pirating weapons of war, when the last decision, the execution 
of which will require several years, clearly proves that ideas of 
peace —- at this moment in all serious minds in this country. 
The abolition of the bayonet sabre has likewise been determined 
on in principle, without, however, any definitive decision as to the 
weapon to be substituted for it. It is probable that part of this 
o——— will be intrusted to the Birmingham Gun Factory 

ompany. 
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RAILWAY MATTERS. 


Ir is stated that the Director-General of the Alta Italia Rail- 
way has entered into a contract for fifteen years to run Pulman’s 
sleeping and parlour carriages on that line. 

Ir is officially announced that owing to the ae of the iron 
and coal trade of the United States the hours of labour in the shops 
of the Reading Rai Company along the line have been re- 
duced from nine to eight hours, pay being reduced in proportion. 

WHitz America leads the world in the boldness of her suspen- 
sion and arched bridges, it is, strange to say, in conservative 
Holland that we must look for the largest span of girder bridge 
yet constructed—namely, the Moerdyck bridge, of 493ft. span, 
while the largest English span, the Britannia, is 460ft., and the 
largest American, that at Cincinnati, is 420ft. Even in swing 
bridges there “= to be nothing in this country that equals 
the span of the bridge at Brest, in France, of 388ft. opening, or 
191}ft. from the centre of turntable to the outer end. It is not 
unlikely, says the American Manufacturer, that in a few years 
these several comparisons will all be reversed in favour of America, 
for in no other country at present are greater engineering struc- 
tures of this description in progress or projected. 

A WISCONSIN paper says that D. R. W. Williams is doing work 
on the Tomah and Chicago narrow gauge railroad from Wauzeka 
to Reedstown, and it is expected the trains will be running over 
that portion of the road by the middle of September. The rails 
used are maple, which are sawed out 3hin. by 5in.; these are let 
into the ties, and fastened at the ends with dowel-pins, the 
mortices in the ties being made a trifle larger than will admit the 
rails, and on either side of the rail are driven wedges in opposite 
directions. These maple rails are obtained at a cost of 15 dols. 
per 1000ft. Itis estimated that the maple rail will last over one 
year without repairs, and that the interest on capital invested in 
iron rail would relay a track every twelve months, Last autumn, 
on the Elkader road, in Iowa, a portion of the track was laid 
with maple rails, and an examination made of them this spring 
shows that they have not been injured by use. 

CapTaIN TYLERin his report just printed on an accident that 
occurred on the 10th of April at Selby station on the North-Eastern 
Railway, from the engine of a passenger train leaving the rails, 
says there can be no doubt that the accidént was caused by the 

defective condition in consequence of wear and tear of the flange 
of the off leading wheel of the engine that got off the rails, and 
the condition; of that flange leads to a further consideration 
as regards the construction of the engine in connection with the 
accident, The leading axle was 9ft. Gin. from the driving axle, 
and the total wheel base of the engine was 17ft. 9in., with a 
lateral play of only three-eighths of an inch in the leading, and 
three-sixteenths of an inch in the trailing axle. By the employ- 
ment of a bogie-truck under the leading end of an engine of this 
description, or by the adoption of one of the other systems for 
allowing more play to the leading wheels of the engine in passing 
through points and round curves, the tendency to wear away the 
flanges of the tires and to mount the rails may in a great measure 
be obviated ; and this is a subject, having regard especially to the 
general practice in America, and to the practice on some railways 
in this country, which is well deserving of the attention of the 
Great Northern Company. Economy and safety may, adds 
Captain Tyler, both be promoted by improved construction in this 
respect. 

Tue works on the Goschenen side of the St. Gothard Tunnel have 
been advanced 82 metres during May, anc on the Airolo side by 
about 45 metres; total, 127 metres. By the end of May, 1823°40 
metres altogether were accomplished, and on the 8th inst. 1840 
metres. The progress at the Goschenen side was very satisfactory, 
considering the continuing hardness of the rock. In consequence 
of the accident reported in the Swiss Times, by which several men 
were killed, the works were for a time almost interrupted, having 
a considerable influence on the advance of the work. An investi- 
gation has shown that the accident was due toa want of caution 
on the part of the unfortunate men. The three wounded are re- 
ported almost out of danger. On the Airolo side the works are 
very much hindered by the t influx of water. The low result 
of last month is, however, also attributable to sickness among the 
more skilled workmen, and to the extraordinary tenacity of the 
rock, which resists sometimes even dynamite. The hornblende 
and gneiss formation encountered, though it was calculated that 
they would be met with, are not of great thickness, but they will 
be struckagain. The results obtained during the last week of the 
month were somewhat better, and there is no reason for supposing 
that in Airolo also better progress will not soon be made. By the 
end of this month a sufficient number of the improved MacKean 
boring machines, at present only partially employed, willbe at 
disposal, and they will then be exclusively employed in the works 
of the tunnel. 

WIruin the past five years 28,396 miles of railroads have been con- 
structedin North America. At 50,000 dols. per mile the{cost of these 
works has been 1,381,350,000 dols. In the meantime 75,000,000 
dols. have been annually expended in enlarging the accommodations 
and increasing the facilities for business of roads already in opera- 
tion—in other words, there has been expended upon those railroads 
350,000,000 dols, anruallyinthe past five years. “If,” says the Rail- 
road Gazette, ‘* we have nut exceeded our means intheconstruction of 
these works, we have pushed this great interest out of al] propor- 
tion to others. We have only to stop construction to have the 
equilibrium speedily restored. The method is a very simple one. 
The earnings of the railroads of the Western States the past year 
equalled 14°33 dols. per head of population. The present year, but 
for the effect of the recent panic, they would equal 15°33 dols. per 
head ; and in 1875, 16°33 dols. per head. This gain is certain to }.e 
made as soon as the country recovers from the present prostration. 
In the meantime, population is increasing at the rate of more than 
one million annually. The contribution of this increase alone to 
railroads, will add, at the present rate of earnings, 14.330,000 dols. 
annually to their gross receipts. But the population of the country 
increases at the rate of about 2°50 per cent. annually, while the 
earnings of our railroads increase in about five-fold greater ratio, 
The question of earning is one of population, the pioneer contribut- 
ing as much, per head, as a citizen of old and densely-settled 
States.” 

THE report of thedirectors of the Carnatic Railway Company states 
that upon the expiration of the agreements of service of the agent 
and chief ee of the company, in September last, their duties 
were severally undertaken by Mr. Betts, the agent, and Mr. Logan, 
the engineer-in-chief of the Great Southern of India Railway 
Company, under a mutual arrangement between the directors of 
the two companies, and the consent of the Secretary of State, pre- 
omg d to eee oe amalgamation. On the 2lst October, 

873, the first sod of the undertaking was turned at Madras, the 
work is now progressing as rapidly as circumstances will permit, 
and three itional assistant engineers are on the point of leav- 
ing England to strengthen the staff in India. Shipments have 
been made to a considerable extent of rails, sleepers, fastenings, 
&c., and asmall portion of rolling stock for construction, includ- 
ing two engines obtained from the Great Southern Company 
pro tem., and further shipments are in as orders were 
completed. The two locomotives were safely landed at Madras in 
February last. With the em mo of unexpected casualties, it is 
hoped the line might be ready as in about two years from 
this time. The Carnatic com} aline from Madras to 
Cuddalore, 128 miles; lore to Coleroon river, vid Porto Novo, 
28 miles; Chingleput connection to Conjeveram, 21 miles; Con- 
jeveram present —_ line, 19 miles; Belpur to the French frontier, 
it miles—in all 210 miles, At the Coleroon river the line will join 
the Great Southern Railway system, comprehending 445 miles, so 
that the ne ae, will comprise 669 miles on the metre 
gouge of 3ft, 33in., which is now the established narrow gauge of 





NOTES AND MEMORANDA. 


Tne deepest boring that has ever been made for coal was made 
in 1853-7, at Mouille-longe, where the drills reached a depth of 
10064 yards, when the tools broke at the bottom of the hole, and 
the work had to be abandoned. 

A NEW pneumatic gas lighting apparatus, now being introduced 
by Mr. Asahel Wheeler, of pve Bg meg was recently tested at 
Providence, R.I., says the Scientific American, with satisfactory 
results, A current of compressed air is transmitted from a central 
engine to dia) s at the burners, the moving of which turns on 
the gas, which is then lit by an electric spark. Forty lights were 
kindled and extinguished simultaneously. It is stated that by 
this device all the street lamps in a city may be lit by the move- 
ment of a single lever, at any certain point. 

Ir a partition of porous earth separates two gases of different 
densities, an unequal diffusion takes place across the dividing body ; 
the current of denser gas is more abundant than the other. M. 
Dufour has recently investigated the question as to what takes 
place when two masses of air of the same temperature, but con- 
taining unequal quantities of water, are substituted for the gas. 
He finds that there is still unequal diffusion, and that the most 
abundant current passes from the dry over to the moist atmo- 
sphere. This diffusion depends on the tensions of the aqueous 
vapour on the two sides of the porous partition. 

For the toxicological detection of phosphorus in presence of fatty 
bodies by the process of Van Bastelaer, the liquid is repeatedly 
shaken up with ether; the ethereal extract is evaporated, under 
protection from dust. At the end of the operation a few drops of 
distilled water are added to hinder the action of the air upon the 
phosphorus, Under the water is deposited a liquid globule com- 
posed of ‘phosphorus and fat. This is placed in a small tube, and 
agitated with strong ammonia at 21 deg; the ammonia is removed 
by washing, first with very dilute sulphuric acid, and then with 
water. The phosphorus then remains, with all its physical and 
chemical properties, 

Ir is said the solutions of manganese resulting from the manu- 
facture of chlorine may advantageously replace peroxide of man- 
ganese in glass-works. The acid liquid is poured into a large 
wooden vat, which it fills to the height of one-third, and ground 
carbonate of lime is added. When the effervescence is over, the 
rose-coloured solution is decanted, free from iron, which has been 
precipitated by the chalk. The solution is now placed in a second 
vat with slacked lime, so as to producea thick mixture. This 
turns brown rapidly on the surface. It is dried, and calcined in 
contact with air till the brown colour is completely developed. 
The residue is then ground, and washed with water te remove the 
chloride of calcium. 

THE French Government has recently voted the sum necessary 
for the formation of a great inland sea in Algeria, 190 miles long 
by 36 broad, to the South of Biskra. It is thought by the Revue 
des Deux Mondes, that the result of this measure will be a great 
improvement in the climate of the interior, a great addition to the 
facilities for inland transport, and the introduction of commerce 
and civilisation into the very heart of Africa. The Chott Mal-Rir, 
Chott implying the bed of a lagoon, the proposed site of this inland 
sea, is found to be at least 27 metres below the Mediterranean ; 
while the Chott Sellem, with which it communicates, which lies 
between it and the sea, is 13 metres lowerstill. A chain of Chotts, 
of smaller area, but equal depression, extends thence to within 
18 kilometres of the Gulf of Gabes, and a canal connecting the 
nearest Chott with the sea would admit the waters of the Medi- 
terranean, and convert the desolate region of Chott Mal-Rir into a 
great inland sea. The estimated cost is only fifteen millions ,of 
francs, and the engineering difficulties, after the experience gained 
during the construction of the Suez Canal, would be inconsiderable. 
A full account of the project is given in the first June number of 
the Revue. 

Tin glaze, for pottery, originated in the East. Stanniferous 
glazes are found with Egyptian mummies, on the splendid produc- 
tions of the Persian potter, whose date we can only guess at, and 
in tiles from the Moorish palaces of Southern Spain. It is, then, 
to {be supposed that this secret lay long dormant among Orien- 
tal races, and was revived and communicated to European nations, 
with so many other half-lost arts, by the Arabs and Moors who 
conquered Spain. Tiles with tin glazes are found in the 
Alhambra, with a date corresponding to 1300 a.p.,: and there 
is no doubt that Moorish potteries were established in this 
ard the following centuries in Spain, in Portugal, and in Sigily, 
and wherever else the Moors had made their settlements. 
The Moorish potters made a very beautiful ware, known to collec- 
tors as Hispano-Moresque, and easily recognisable by the peculiar 

metallic lustre on its surface. This ware was largely exported 
from Spain to Italy, insomuch that the finest pieces are to 
this day found in that country, and not in Spain; and in 
time the Italians began to set up potteries of their own, and to 
imitate the Moorish ware. They called their imitations Majolica, 
or Maiolica—the ancient Italian name of Majorca—either because 
the Moorish pottery was made there or thence brought, or because 
the Italians fancied that it was, At first the Italian potters could 
not compass either the lustre of the Moorish ware or the rich, 
enamel-like glaze of these foreign potters, and their first works 
were lead-glazed, and are known to collectors as half Majolica— 
**Mezza Majolica ;” but towards the end of the fifteenth century 
they began to imitate the lustred wares. At last they got hold of 
the great tin secret, and their pottery soon surpassed the Hispano- 
Moresque wares in beauty. In the Moors’ own specialty of lustred 
wares they were excelled by the Italians, and at the town of 
Gubbio a mode of imparting a lustre of a red colour of surpassi 
beauty was invented——a secret that was never disseminated, — 
soon lost; and the rare ruby-lustred plates of Gubbio are now 
among the greatest treasures of the art collector. 

THE yearly report of the German Marine Signalling Department 
in Hamburgh gives, says the Nautical Magazine, an interesting 
account of the hitherto traditional system of storm signals :—*‘ It 


; cannot be denied that through the introduction of storm signals, 


the feeling of security in this country and abroad has been 
greatly increased. We believe that it is not too much to say that 
since last autumn hardly a single disturbance of the atmospheric 
equilibrium, even when, 600 miles from here, it crosses the Shet- 
land Islands on its way to Central Norway, was not tracked, and 
its causes and effects discussed. More and more the conviction 
forces itself that the central portion of the aggregate of our winter 
storms blows from Iceland and the Faroe Islands over the Shet- 
land Islands and the upper part of the North Sea, and then takes 
its way eitherover Norwayand Sweden totheGulf of Finland, or goes 
southward over the Skagerak and South Sweden to the Baltic, and 
then to the Baltic shore. In the former case we receive from a point, 
600 miles distant, masses of heavy clouds, with fine rain, and more or 
less stormy winds from 8.W. to N.W. for twenty to thirty miles 
of its advance, but in the latter, such perfect hurricane storms 
from the S.W. to N. and N.E., as that memorable storm on the 
coast of the North Sea of 16th December, covering thirty to forty 
miles, preceded by a rapid rise of the ——— and followed 
by so sudden a fall, with snow, hail, and bad weather. If we 
could be placed in the position, by an extension of telegraphic 
meteorological observations to the Faroe Islands and Sodead, to 
be informed of approaching storms one day earlier—be they con- 
sidered as simply cyclonic phenomena, or as lateral inroads of the 
cold Greenland Polar air current in the upper warm oceanic and 
European air—and if we were enabled, at the same time, to form 
a judgment of the presumable direction in which the storm area 
extends, we would be immediately able to decide the question of 
which direction with us the storm would principally blow, and, 
further, whether bP me a the Scottish Highlands the storm 
area at one time suffers a divergence to the east, at another to the 
south, in order to strike with greater force, firstly, Norway; 
secondly, Ireland and the Channel,” 


MISCELLANEA. 


A cak load of prairie hay was recently shipped from Chicago to 
Liverpool vid Philadelphia on the Anchor 7 tg ia 


A NEW line of steamers, American built, and American manned, 
is just ready to commence its trips between New York and 
Venezuela. 


Messrs. WHITLEY, PARTNERS, Limited, have transferred their 
head office and stock rooms from Leeds to Albert-buildings, 
Cannon-street, and Queen Victoria-street, City, London. 


VANDERBILT is going to construct in New York, on the Hudson 
river front, extensive docks, tracks, and other conveniences, 
together with grain elevators capable of handling 1,250,000 bushels 
of grain. 

AN adjourned meeting of the Dublin Corporation was held on 
Saturday to consider the offer of the Government to advance money 
forthe carrying out of asystem of main drainage of the city of Dublin 
and the purification of the Liffey. The proposal was rejected, and 
a resolution adopted postponing the main drainage scheme until a 
plan for the purification of the Liffey shall have been agreed upon. 
The proceedings were of a stormy nature. 


THE American Manufacturer states that an English company is 
about to purchase the iron ore lands in the Black Valley, Bedford 
County, Pennsylvania. It is said that immediately upon the con- 
summation of the sale the company will expend from two to three 
hundred thousand dollars in the erection of furnaces in that region 
of fossil ore. The Black Valley range of ore lands extends from 
way to twenty-five miles through Bedford County into Mary- 
an 


WE learn from the New York Times that the House Committee 
on Patents have decided to vote against the bill for the extension 
of the Wilson sewing machine patent. The sewing machine com- 
panies have been exerting very powerful influences in New York 
during the winter, and have brought to bear upon the committee the 
arguments of some of the best legal talent in the country, but the 
committee are known to be in a large majority against the ex- 
tension. 


A LETTER from Mantua states that the trial of the iron bridge 
over the Po at Borgoforte, on the railway between the former place 
and Modena, has been made. The experiment, which commenced 
at eight in the morning, only terminated at five in the afternoon, 
and gave the most satisfactory results. The girders had to support, 
two by two, for ten minutes, a weight of 500 tons, and then each 
one separately 250 tons for the same space of time. They all 
resisted perfectly. 


Sir JoHN HawKksHAW has received a commission from the 
Emperor of Brazil to proceed to his dominions for the purpose of 
surveying the extent of coast (about 5000 miles) from Pernambuco 
to Campos, with the view of developing harbours and of mapping 
out such lines of railway as may be conducive to the extension of 
trade on the south-east coast of America. A part of Sir John’s 
staff has already embarked, and he will leave this country early in 
August, and will not probably return to England before the end of 
the year. 


THE directors of the East and West India Dock Company, in 
order more fully to protect the valuable property in their extensive 
warehouses, have intrusted Messrs. Shand, Mason, and Co., with 
an order for two of their most improved steam fire engines ; one 
of these, being the fifth supplied to the Indian States Railway, was 
on the morning of the 30th ult. worked on the engineers’ premises 
in Upper Ground-street, in presence of the secretary, engineer, 
and chief of police of the dock company, and with the exception of 
some slight modification suggested by the engineer for their special 
use, was otherwise considered well adapted for dock purposes. 
This engine is also the same as three recently supplied to the 
Metropolitan Fire Brigade, 


THE annual report of the Provident Society of Mons, says the 
Socicty of Arts Jonrnal, gives some information relative to the 
wages of the miners of the Hainault district. It appears that the 
proprietors of the mines paid during the year 1873 37,000,000f. to 
32,000 individuals for 10,300,000 days’ work, which gives an aver- 
age of 3f. 6lc. nd diem, or 60c, above the rate of 1872 for men, 
women and children taken in the aggregate. With such low wages 
the workpeople subscribed to the funds of the society, from 1541 
to 1873, the sum of 3,700,000f., and received nearly twice that 
amount in the shape of pensions and assistance, the balande 
being paid by the State and the employers. There were 3006 
pensioners in 1873, or 324 more than in 1872; the average of the 
pensions was only equal to £5 10s. per head. 


THE iron trade of the United States does not appear to be in a 
more satisfactory state than our own. The United States Coal and 
Iron Record says, ‘‘The iron trade was never in such a demo- 
ralised condition ; evidently the result of over-production and the 
cessation of demands from those great gourmandisers of iron, the 
railroads, which have scarcely appeared in the market as pur- 
chasers for six months back. It would appear good judgment on 
the part of the furnaces to organise for mutual protection, curtail 
the production, or cease manufacturing until a fair price can be 
established for their product. Continuing to pile up pig iron 
when there is no demand, cannot possibly give strength to the 
market, but must, on the contrary, coatineaite depress it. Each 
manufacturer is afraid lest he should be caught with a small stock 
on hand in an advancing market, and thus manufacturers vie 
with each other in preventing that very action which they all must 
devoutly pray for.” 


From the Berkshire County, Mass. , Hag/eand the Salisbury, Conn., 
News, we compile, says the Uni States Bulletin, the following 
facts in reference to the remarkable blast of the Lanesboro Furnace 
which was blown out April 2lst: It continued for 89 weeks, 
and the production was 5841 tons of car-wheel iron. The nearest 
to this in production was the blast in 1861 at the East Canaan, 
Ct., Furnace, which turned out 5566 tons. It has long been 
thought that these figures would never be reached again, but 
Berkshire beats Connecticut by nearly 300 tons. The next in pro- 
duction at a single blast is the Richmond Furnace, whose highest 
product was reached in the blast of 1868, when 4687 tons were 
made, Car-wheel iron, which is called “high iron,” is a much 
more difficult thing to make than “‘low iron.” used for foundry 
purposes, and 3000 tons is considered a good average blast. The 
Lanesboro Iron Company, too, make their iron entirely from a 
single ore, taken from their Sherman ore bed, which is a tough, 
difficult ore to smelt, but repays for these drawbacks in producing 
an iron of great strength, free from shrinkage, very ‘‘fluid,” and of 
remarkable evenness, 


THE manufacture of the 80-ton gun at the Royal Gun Factories, 
Royal Arsenal, Woolwich excites iderableinterest in the depurt- 
ment, the gun being more than twice the size of any one at present in 
existence. The steel block from which the inner tube or lining is 
to be made arrived at the Royal Arsenal, Woolwich, on Tuesday, 
by rail, from Messrs. Frith, at Sheffield, and is believed to be the 

est piece of steel ever produced. It is 25ft. in length and 25in. 
in diameter at the thickest end, but is tapered off towards the 
muzzle, where the strain of the explosion becomes less, It weighs 
about 12 tons. It will be taken into the turnery, where a couple 
of large lathes will be employed to smooth its outer surface, after 
which it will be bored out in the boring mills. The cascable 
arrived at Woolwich from the same firm on Saturday last, and the 
trunnion-piece, which weighs 18 tons, has been manufactured in 
the Royal Gun Factories at Woolwich. This is the largest forging 
ever produced in the Royal Arsenal, The “‘Infant School,” as the 
fine — of large guns displayed on the occasion of the recent 








visit of the Emperor of Russia has been called, is now being broken 
up, as some of the guns are required for service, _ 
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COMPOUND ENGINE—DETAILS OF CONDENSER. 
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WE illustrate this week a horizontal compound engine con- 
structed by Messrs. Hathorn, Davis, Campbell, and Davey, Sun 
Foundry, Leeds, for Messrs, Brooks, Shoobridge, and Co., Portland 
Cement Works, Grays, Essex. The engine is of the fly-wheel 
type, high-pressure cylinder 12in, diameter, low-pressure cylinder 
28in. diameter, length of stroke 3ft. The valves of the two 
cylinders are outside. The high-pressure cylinder has an ordi- 
nary main valve and an expansion valve, with a hand-wheel 
adjustment, so that the cut-off can be altered when the engine is 
at work; the high-pressure valves are actuated by a separate shaft 
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worked by a small fly-crank. This engine has both injection and | 
surface condensers. We also illustrate details of the surface con- | 


denser; the tubes and tube plates are of gun metal; the tubes are 


packed—as shown in the illustration—simply with india-rubber | 


rings. This engine has been working for upwards of nine months 
with an average consumption of 24 lb. of coal per horse-power per 
hour. The boiler is a 50-horse power Howard, and supplies 
plenty of steam to drive the engine indicated at 150 horse-power. 
‘We annex two diagrams which explain themselves, Owing to the 
absence of sufficient condensing water the vacuum is comparatively 
low. 





BURLEIGH’S PATENT ROTARY SWITCH LEVER, 


Tue general principle of this invention is that by a most simple 
and quickly worked arrangement, the points are by the same mo- 
tion and power that alters their position, kept there securely, as the 
heavy weight on the lever keeps them closed tightly in the position 
intended by the switchman. Thissimple and atthe same time secure 
method is proposed by the patentee to be applied only to goods 
sidings, where rapid shunting has to be done, owing to the various 
vehictes composing a train having to be taken on or off, or re- 
arranged as quickly as possible consistent with perfect safety. At 
the same time it is intended that by the signals shown on the 
weight of the lever, the driver on the goods being shunted can 
always himself see if the points are in the position required. This 
has been a desideratum long wanted and uired in our great 
goods yards, where the traffic is large and still increasing, and 
which by not being cleared from the main line in time for the 
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| passage of express, mail and otber trains, dreadful accidents have 
occurred, 

When any apparatus can, as this is, be made not only secure but 
rapid in working, it no doubt will be considered by the profession 
generally as a great improvement on the present methods now 
adopted, and which have led to many fearful disasters. 

Fig. 1 shows an end view, Fig. 2 shows a side view, and Fig. 3 
shows a top view of the apparatus. A is the lever handle made to 
revolve on the pivot P when the pin Dis removed; B is the 
balance weight or disc. The letters E, E, E, E, Fig. 2, are pin 





holes for adjusting the position of the balance weight; F is the 


| fulcrum ; C is the connecting rod for moving the switch points; L 
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disgust, and it was simply a happy thought which suggested to the 
very practical Mr. Rogers the feasibility of utilising the gas which 
was so wastefully roaring away, and by the aid of a few pipes he 
has had the gas conducted across a bridge into the rolling mill, and 
where it does duty from firing the boilers, puddling, heating, 
annealing, to lighting up the works, and with the happy result ot 
a quicker and better yield and quality incomparably superior tu 
iron worked with coal as fuel. I have no hesitation in saying this 
simple arrangement will completely revolutionise the manufacture 
of iron in fature. The wonderful benefits to quality and yield, and 
the pecuniary advantages are so great and apparent that no one can 
compete, except at a loss, with ‘coal versus Pgas.’ A few v~ 


The lever is shewn at half Balance \ 
y ; 
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is the lever frame; S is the sleeper to which the lever frame is 
fixed. The dotted lines W, W, W, Figs. 1, 2, 3, show the mode of 


the latter is fixed in the direction of the line of rails, and when 
the switch points are worked by a bell crank, which is oftentimes 
found to be desirable. 





MAKING Inon wiTH NaTuRAL Gas.—A correspondent of the 
Pitt%urgh Commercial says :—‘‘ Allow me, as amanufacturer deeply 
interested in the growth and improvement of this Iron City, to give 
yourself and readers a slight sketch of one of the most interesting 
innovations in the mode of making iron ever introduced, Hearing 
that « well-known firm of iron manufacturers, whose works are 
situate at Leechburg, on the West Penn Railroad, some thirty or 
forty miles hence, had applied natural gas as a substitute for coal 
as fuel, I took a run up to see the modus andi. I found that 
the gas was procured from a well original bog for oil, but the 
parties who started it with that object given it up with 
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fixing the balance weight transversely on the lever handle when | 
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hence and all that district will be studded with mills, forges and 
furnaces. Already an arrangement has been made to sink other 
wells—one is being sunk now—and to locate works, The land- 
owners, with creditable policy, have agreed to a certain royalty to 
the enterprising gentleman who has opened up this mine of wealth ; 
and it now remains to be seen whether Pennsylvania—with the ex- 
traordinary advantages nature has given Tennessee and other 
States—will lie quiescent and allow the sceptre of King Iron to slip 
from her grasp. This opportune discovery, which yields 33 per 
cent. extra quantity with the same machinery, and 10dols. to 20 dols. 
per ton better price, gives to us a decided victory if followed up. 
The situation, too, is all that could be desired, Communication 
East, West, North and South in secured by the Pennsylvania Rail- 
road running through the district, timber and coal are abundant, 
and it seems a natural centre for the manufacture of iron, The 
saving alone at this work at Leechburg is upwards of 700 dols. vd 
week; and it will be well for our manufacturers to look into this 
matter. Many have done so, and all, I believe, are impressed with 
the extraordinary advantages offered.” 
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FURNACES AND THEIR CONSTRUCTION AND 
MANAGEMENT.* 
By Mr. CHARLES FAIRBAIRN. 

Wirutn the last two or three years a great change has taken 
place in the conditions under which our manufacturing supremacy 
has been maintained, and, whether we believe the unpalatable fact 
or not, there is not the slightest doubt that the sudden and rapid 
increase in the price of materials and labour has tended to place 


_ us more in a position of equality with competitors whom we were 


wont to overlook and despise. The change came too suddenly 
upon us, and has been too sweeping and arbitraryin so short a time, 
inasmuch as the necessary improvements in labour-saving 
machinery and its introduction could not be attempted, far less 
completed, in substitution of manual labour and many expensive 
processes we have so long allowed ourselves to become habituated 
to. At the same time I believe that the revolution which has 
taken place will ultimately prove beneficial. 

The change has to a great extent been secured by powerful com- 
binations among the industrial classes directed to one point, and 
whether that power has been judiciously applied is apart from our 
subject, except in so far as it has given a greater desire and more 
necessity for those improvements in machinery which at less cost 
and by more rapid production will inevitably reduce the prices of 
materials, which have been increased far beyond their normal 
value. In this sense the public are nearly always gainers in the 
course of time. It must be evident to every thinking mind that 
the arts and manufactures are every day becoming more intimate 
with and dependent on the severer sciences in a more recognised 
form, and that as we move onward in the career of improvement 
that connection becomes more and more intimate; and as the 
applied sciences derive their facts from experiment, and the deduc- 
tions on which their utility depends belong to the province of 
abstract science, so in all departments of human industry and 
knowledge we are all mentally dependent—the chemist in his 
laboratory, the philosopher in his study, and the artisan at his 
bench, are all working towards one great end, acquiring new facts 
and adding to the sum of our experience. 

The mutual assistance and aid rendered by this division of 
labour has probably stimulated the spirit of inquiry and discovery 
more forcibly from the unusual position in which we find ourselves 
placed with regard to the cost of materials and labour, because 
now when the pressure has come we begin to realise the truth that 
in manyinstances the fact of having an abundant and cheap supply 
has been the cause of apathetic indifference and reckless waste- 
fulness. Accordingly we have failed in a great many instances to 
utilise our experience of the beneficial effects which improved 
machinery has conferred on us, ina great many of our manufac- 
tures, during the last half century; and if, as I believe, the un- 
reasonable demands of labour have only stimulated us to more 
intense activity in the direction of improvement, it has accom- 
plished more good indirectly than we are ready to admit at first 
sight. 

Perhaps not any of the materials in use in our manufac- 
tures, and upon which our prosperity depends peculiarly, have been 
so much and so recklessly wasted as those great stores of fuel so 
providentially placed within our reach. It would almost seem as 
if we were endeavouring to ascertain the truth of the fable of the 
goose that laid the golden egg, by killing our goose as hard as ever 
we can. It may or may not be true that our coal stores are being 
rapidly exhausted, but this much is certain, that every day brings 
that time nearer when our coal will be more expensive to get, and 
necessarily less of it; and we do not yet see our way to finding a 
substitute at anything like a reasonable cost. True we hear a 
great deal of nonsense talked about the decomposition of water 
supplying gas at a cheap rate, others suggest electro-dynamic en- 
gines ; but so far as we know yet—and I am afraid so far as we are 
likely to know—there is no source of power at all approaching to 
coal for cheapness, and there does not appear any probability of 
heat engines ever being supplanted by electricity or galvanism, of 
which such costly material as zine or other metals supplies the 
force, 

Dr. Joule, in some experiments conducted some time ago, ascer- 
tained that a grain of zinc consumed in a galvanic battery gene- 
rated sufficient power to raise 145°6 lb. 1ft. high. Now it has 
been proved that a grain of coal consumed by combustion exerted 
a power of nearly 1400 foot-pounds, This is nearly ten times the 
power given out by the zinc, It is said, however, that thermo- 
electric engines utilise the initial force supplied about four times 
better than heat engines, which would make a grain of zinc give 
about two-fifths of the power of a grain of coal. But zinc costs 
from forty to fifty times as much as coal, while it gives only two- 
fifths of the efficiency. 

During « number of years I have been trying experiments with 
furnaces, with a view to the economy of fuel. As opportunity 
occurred, the furnaces I experimented on have been of various 
kinds, but lately they have been what are known as reverberatory 
furnaces, chietly used for puddling and reheating iron. Before 
entering upon a description of the furnace I found to answer my 
purpose best, I will briefly describe what a furnace should be, 
and how it should be constructed to answer all the conditions 
requisite for economy of fuel; and, secondly, our furnaces as at 
present constructed, and why they are so wasteful. The great 
variety of kinds of fuel, although they contain nearly the same 
ingredients, but in different proportions, renders it a somewhat 
difficult task to define what a furnace should be. Hydrocarbons, 
such as pitch, tar, naphtha, and petroleum, have all tofpass into 
the gaseous state before they can be burned. 

Coke, which is coal with all the bituminous and gaseous portions 
taken ont of it, is nearly pure carbon with a small proportion of ash. 

Anthracite coal, which is very similar in its nature to coke, is 
almost wholly composed of free carbon. It is liable to 
split and fall into powder, it burns without flame, and with very 
little smoke, and requires a very strong draught. 

Bituminous coal, again, of which there is an immense variety, has 


* a smaller proportion of carbon with a mixture of hydrogen and 


oxygen. From this it will appear evident that special provision 
must be made for a supply of air to support combustion instead of 
the different kinds of fuel used. Thus, a furnace arranged for 
burning bituminous coal might be very wasteful in burning an- 
thracite coal; due regard then must be paid in all cases to the 
character of the fuel employed. The indispensable conditions 
attached to a good furnace for all kinds of fuel are: (1) A good 
draught which can be regulated at will, so as to avoid forcing the 
fire too much ; (2) a large and roomy combustion chamber sur- 
rounded by fire-bricks, and removed, if ible, from the place 
where the heat is to be used ; (3) that the sides or walls of the 
furnace have at least two thicknesses of bricks nearest the fire, 
and an outer wall having an air space between of about three 
— ; (4) that the supply of air to the furnace can be regulated 
at will. 

I do not think we can always command all these conditions, 
especially in a furnace constructed on the principle of depending 
on atmospheric pressure for draught ; and the reason is obvious, 
because in order to maintain a good and equal draught we re- 
quire not only a tall chimney, but the chimney must be main- 
tained at a high temperature, about 600 deg.; and as the tempera- 
ture within the furnace may be assumed at 2500 deg., the 
abstraction of this large quantity of heat to keep the chimney at 
a sufliciently high temperature amounts to one-fourth of the heat, 
and consequently the fuel which is expended for this purpose alone. 
Nor is this the only drawback. The attendant on the furnace, 
who may, and often has other duties to perform, puts on a heavy 
load of coal. The flues and chimney are rapidly cooled, and the 
power of the draught reduced at the very time when it should be 
greatest. ‘The second and third conditions mentioned may assist 
in getting over irregularity in the power of the draught toa certain 
extent—that is a large and roomy combustion chamber, and the 


* Read before the Edinburgh and Leith Engineers’ Society. 

















sides constructed to prevent loss of heat. [donot suppose any person 
who has not had anopportunity of seeing a furnace in operation with 
the heat confined in the manner described could have believed the 
effect would be so powerful; the innerlining actually acquires a 
white heat, thus serving as an accumulator, which is given out 
— when the temperature of the fire is reduced (as in the case 
of a fresh charge of fuel), and at the same time assisting to bring 
the fresh fuel into active combustion more rapidly ; the heat is 
again returned to the fire-bricks, and kept ready for future use. 
Doctor Siemens has taken advan of this idea, although in 
quite a different way, in his celebra furnace; and as it has 
been very effective in economising fuel in very large iron manu- 
facturing establishments, I will try and describe it briefly here. 
A close furnace is constructed entirely of fire-brick, and capable of 
holding several tons of coal. The grate bars slope at an angle of 
45 deg., so that the fuel as fast as it is consumed slides down on 
the top of the fire, making the furnace in a manner self-feeding. 
The fire is lighted from the bottom, and just enough air admitted 
to support a slow combustien. The small quantity of carbonic 
acid formed at the bars where the air gets free access is decom- 
posed as it passes through the mass of incandescent fuel above, 
and taking up more carbon is converted into carbonic oxide, The 
products of combustion are carbonic oxide, hydrogen, and oxygen. 
These products are passed on through a pipe into a furnace, receiv- 
ing on their way the requisite quantity of air, and becoming 
thoroughly mixed with it, are consumed in the furnace. The 
calorific effect of this furnace regarding the distribution of the 
heat developed has been investigated by Kraus, and may be con- 
densed thus: Amount of heat expended in the first process, 
31'7 per cent. of theoretical effect of complete combustion, that 
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is in obtaining the gases. Thus, heat lost in the chimney and in , 
transmission from the gas-producing furnace to the gas-consuming | 
furnace is about 23°86 per cent., leaving 76°14 per cent. to be | 


utilised. Again, taking into account the loss—if we may call it 
so—of 31'7 per cent. in producing the gas, the total duty of the 
coal used, 52 per cent. = 48 per cent., represents the loss. This 
appears a very large percentage of loss, but when we take into con- 
sideration the enormous loss in the ordinary furnace this almost 
seems trifling by comparison. Of course this estimate takes the 
total or theoretical heat as contained in the coal, The Siemens 
furnace requires great care in its management, and is said to be 
more useful for heating large masses of iron for forgings or long 
bars than for puddling or the intricate processes of iron manu- 
facture. 

If Ihave been so fortunate as to make my description intel- 
ligible, it is clearly evident that this must be, and really is, a very 
economical furnace. None of the combustible gases can escape, 


and what is of very great importance is the exactness with which | 


the air can be supplied. I have purposely omitted a great many 
details which those among you acquainted with the furnace will 
perceive, but I only wished to convey a general idea of its con- 
struction, and have introduced it here on account of its novelty 
and ingenuity. At the same time I by no means accept it as, in 
all respects, a model on which to construct furnaces, but it is cele- 
brated as the best at the present time for some purposes. 

Siemens’ furnace, however suitable for large establishments 
where a great number of furnaces have to be supplied with gas, 
is clearly too cumbrous and costly for smaller places, and the ques- 
tion arises—can we not effect, approximately at least, a ‘similar 
result in single furnaces to what is done by the Siemens furnaces ? 
I think so, 

We will now consider our furnaces as at present constructed, 
and why they are so wasteful. We hear a great deal about thin 
fires and regular charges in the ordinary furnace; and this is quite 
correct, inasmuch as it is the only way by which a right supply of 
air can be introduced to mix with es | consume the gases. There 
are always two dangers we have to avoid. One is too much air, 
which is the least of the evils, and in which case a very large 
body of air passes away unconsumed, but it also carries away with 
it a certain amount of heat which cools the furnace and impedes 
the draught. The other evil of too little air is still more injuri- 
ous, for the gases having only a small share of the oxygen re- 
quired are burned into coibeule oxide, and this very often 
accounts for the deficient supply of steam from a boiler in con- 
sideration of the coal burned. But these fires are liable to burn 
inte holes and admit streams of cold air; nor is this the only ob- 
jection, for when the fire is fed with fresh coal, which must of 
necessity be very often, the new coal absorbs a large proportion of 
the heat of a thin fire, and immediately lowers the temperature. 
The fire contains a certain number of units of heat. If twice the 
quantity of coal was in active combustion there would be double 
the number of units of heat, and it could therefore more easily 





cause of the loss of heat, as before stated, is the quantity of heat 
a ee away to the chimney. I have said that a fur- 
nace may be more efficient for one kind of fuel than another ; but 
the principal causes of loss in the ordi furnace I have 
stated above, and which I will again enumerate here :—(1) Loss 
of coals in firing. The best coal is often small and very brittle, 
and in stirring the fire a large quantity falls through the spaces 
between the bars, more especially when there is a necessity for 
hard firing to promote combustion ; (2) the loss from unconsumed 
gases passing away, being burned into carbonic oxide from want 
of the requisite quantity of air; (3) loss from too much air 
either from the fire burning into holes and allowing the air to pass 
Soom or absence of means for regulating its admission ; (4) 
loss of heat by radiation through the walls of the furnace ; (5) loss 
from the quantity of heat passing to the chimney. One difficulty— 
that is, regulating the supply of air to the furnace—can only be 
overcome by artificial means, either by a fan-blast or steam-jet. 
I believe the time is fast approaching when the supply of air to 
furnaces will be regulated in this way as the most efficient and 
economical, and as obviating a great many of the faults of our 
present furnace. The idea is old enough. However, the arrange- 
ment of furnace I will describe presently may or may not be new. 
I never saw it before, ,nor am I aware that anything of the 
same kind has been tried, and to it I have added a supply of 
air by means of a blower. In this furnace, of which the y Mo 
is a longitudinal section, the coal is introduced from the top, and 
is always on the top of the incandescent fuel, at the side of the fur- 
nace furthest from the place where the flame makes its escape. The 
hearth is of fire-brick, and during the meal hours all the ashes and 
clinkers are removed by the hole in the side of the furnace. The 
area of the hearth is about two- 
thirds of the area that it was 
previously; the blast is intro- 
duced above the new coals, and 
mers throughthem. As the coals 
egin to ignite, all the inflam- 
mable gases areforced through the 
fire, and at the same time mixed 
with air. The advantages with 
this kind of furnace seem to be 
the following :—(1) The whole of 
the gaseous products are made 
available ; (2) there is entire ab- 
sence of smoke, in consequence of 
perfect combustion ; (3) there isa 
smaller quantity of air required, 
probably about one-fourth less, 
that is, about 18 Ib. to 1 Ib. of 
coal ; (4) no increase of tempera- 
ture above the external air is re- 
quired in the chimney, and the 
escaping heat from the furnace 
can be used for other purposes ; 
(5) a higher temperature in the 
furnace, and more rapid circula- 
tion of heat ; (6) the perfect con- 
trol which the attendant has over 
the furnace as regards tempera- 
ture, getting the fire lighted and 
into operation in less time, when 
they have not been in use. There 
is also another very important 
point in connection with this 
method of making reheating fur- 
naces—that the aircan be so nicely 
adjusted by means of the blastand 
damper as to insure that nearly 
all the “=e will be taken up by 
the carbon and gases, in consequence of which the iron is heated 
with scarcely any loss from oxide or scale. The balance of pres- 
sure can be made so that even when there are unprotected inlets 
to the intérior of the furnace, the flame can be made to come to 
| the edge of the open space. I believe the efficiency of the furnace 
| might be largely increased by using hot air, which might be done 
| by passing it through pipes or brickwork placed in the flues ; for 
if. we have the heat of the furnace 2500 deg., and the entering air 
| heated to 500 deg., the result would eng gs A be a great saving. 
| On this point we have the experience of blast furnaces as an 
| indication of what might be saved by this means alone. _ 
The application of this method of constructing furnaces is more 
difficult to existing steam boilers, and this we can only accomplish 
| by constructing a separate combustion chamber, in which the gases 
could be properly ignited before passing below the boiler. There 
is no doubt that the furnaces of ordinary steam boilers are ex- 
tremely faulty. A long tube of small diameter,in which the 
complicated processes of mixing the air with the combustible gases, 
of distilling these gases, and igniting them while they are hurried away 
overthesurface of the plates of the boilerat high speed, cannotin any 
sense be made economical. In this case these fires are really in- 
| dispensable, and while we have the cooling effect inseparable from 
the distillation of gas from coal, and then the cooling effect added 
| of the flame coming in contact with the boiler which has to be 
| heated. Dr. Ure says on this point, “‘ When a boiler is set over 
a fire it should not be too near the grate, lest it refrigerate the 
| flame and prevent that vivid combustion of the fuel so essential to 
the maximum production of heat by its means ; and this is simply 
what we do. Marine boilers have all the faults enumerated above. 
There is, however, more reason for their use in this manner, from 
the small space they are allowed to wee for the work theyhave 
| to do; but even in this class of boilers the principle of the blast 
might be introduced with advantage, if the furnaces were made a 
little larger in order to allow a thick layer of coal on the bars. 
| There would be, of course, danger to the boiler either from a stream 
| of flame or cold air being projected against the plates. Another 
| cause of waste in marine boilers arises from the furnaces and tubes 
| having to work a long time without being properly cleaned. My 
| own experience in more than one of the large Atlantic steamers 
| showed that on beginning a voyage with clean boilers the con- 
| sumption of coal per indicated horse-power was about 5 Ib. of coal ; 
| after ten days it Mad increased to 104 lb. of coal per horse-power. 
I have mentioned a stream of cold air as being sometimes 
dangerous to a boiler. I will here give an example from my own 
| experience. One of the forward furnaces about nine days after 
| starting our voyage began leaking badly and put out the fire; we 
| got it repaired in port, and some time after it gave way again at 








| the same place, for some reason, We had shortened the lower 
| bars in that furnace, and this brought the bridge forward nearer 
| the mouth of the furnace ; in the course of time the portion of the 
| bridge above the bars got worn and sloping backwards. 
| a windsail or ventilator in front of this furnace, which brought 
| cold air down from above to the boiler-room ; it struck me thi 
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sustain the reduction of temperature following a fresh charge of | was the cause of the mischief. When the men were cleaning the 

coal. I imagine the distillation of gas from coal or volatilisation | fire out—this is done every eight hours—the cold air rusbing down 

is a process similar to steam carrying off the heat from reyes. | the windsail entered the furnace with great a having the 
| i 


water. The coal at first becomes an absorbent of the heat an 


then liberates the gases, and the volatilisation of the rong | stril 
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portion of the coal acts in a similar manner to the pr 


mpetus of its = idee and ae be “ -y — ey and 
king against the bri was de’ y the angular point 
£ the plate in the furnace, or rather at the bend upwards 





steam, as I have said. The process is one of the most energetic 
known in cooling 


converted from the sensible to the latent state. Regarding the | 


quantity of air required in the ordinary furnace for the combus- 
tion of coal, I suppose very few people have any idea of the mag- 


| from the furnace towards the tube plate, which by the violent con- 
because there is so large a portion of the heat | traction gave way.” 


I have again to mention that a furnace which will suit admirably 
for one kind of coal will not answer for another. Thus, the con- 
ditions under which coke and anthracite coal enter into combina- 


nitude of the demand. It is generally given as 300 cubic feet, or | tion with oxygen are much less complex than in burning 
24 Ib. of air to 1b. of coal. Let us place this in another light. | bituminous coal, and the great point to be observed is that a large 


In my own establishment in Gateshead I have seven furnaces, 
each of which uses about oneton of fuel oe day, in all about seven 
tons; therefore 7 x 24 = 168 tons o i i 

pound of coal requires about 300 cubic feet of air. If we imagine 
the 168 tons of air made into a long stream of one square foot in 
area, the total length will be 21,381 miles in length, Another great 


air required. Again, a | cannot do so, as it cannot 


| serviceable for heat when converted into gas, w 


quantity be kept on the bars; there is not so much danger of the 


| carbon ing away without its supply of oxygen—in fact it 


rise until it has its quantity of oxygen 
| to liberate it. In bituminous coal the scape ng ong is only 
ile the carbona- 


ceous portions are consumed only in the solid state, and they must 
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be separated, as explained, before they can be consumed. Thus, 
when coke or anthracite coal are burned, the products are car- 
bonic acid gas and nitrogen ; while with coal we have carburetted 
hydrogen, nitrogen, and carbonic acid gas or oxide. 

Again, to enable us to compare the quantities of heat in dif- 
ferent substances, we are compelled to use some standard by 
means of which any quantity of heat may be measured, and the 
standard generally used is the thermal unit, or quantity of heat 


* required to raise one pound of water 1 deg. Fah. In algebraical 


formulz this quantity is usually shown by the letter J, in honour 
of Dr. Joule, who discovered this unit of heat. Dr. Joule found 
by careful experiments that the power developed by the fall of a 
pound weight through 772ft. will raise the temperature of 
a pound of water 1 deg., and this is called the mechanical equiva- 
lent of heat. The investigations of Messrs. Faber and Silberman 
regarding the total heat of combustion in thermal units are gene- 
rally recognised as the standard now, and they have been con- 
densed by the late Professor Rankine, of Glasgow, as follows :— 
‘The burning of carbon is always complete at first, that is to say, 
one pound of carbon combines with 2%1b. of oxygen and makes 
3%lb. of carbonic acid; and although the carbon is solid imme- 
diately before the combustion, it passes during the combus- 
tion into the gaseous state, and the carbonic acid is gaseous ; 
this terminates the process. When the layer of carbon is 
not so thick, and the supply of oxygen is not so small but that 
oxygen in sufficient quantity can get access to all the solid carbon, 
the quantity of heat in thermal units is 14,500 to each pound of 
carbon. But in other cases, part of the solid carbon is not supplied 
directly with oxygen, but is first heated and then dissolved into 
the gaseous state by the hot carbonic acid gas from the other parts 
of the furnace. The 3%]b. of carbonic acid gas from 11b. of carbon 
are capable of dissolving an additional pound of carbon, making 
4% lb. of carbonic oxide gas, and the velume of this gas is double 
of that of the carbonic acid gas which produces it ; in this case 
the heat produced, instead of heing that due to the complete com- 
bustion of 1]b. of carbon, which is as we have said = 14,500 
units, falls to the amount due to the imperfect combustion of 21b. 
of carbon burned to carbonic oxide ; thus = 2° x 4°400, being the 
number of units of heat in carbonic oxide = 8800 units, showing a 
loss of heat = 5700 units, which disappears in volatilisingthe second 
pound of carbon. Should the process stop here, as it does in fur- 
naces badly supplied with air, the waste of fuel is very great, as 
the carbonic oxide has a large quantity of carbon in it which is 
dissipated in the air without any useful effect. But when the 
44 lb. of carbonic oxide gas coutaining 2 lb. of carbon is mixed 
with a sufficient supply of fresh air, it burns with a blue flame, 
combining with an additional 24 1b. of oxygen, making 74 1b. of 
carbonic acid gas, and giving additional heat of double the amount 
due to the combustion of 141b. of carbonic oxide ; that is to say, 
21b, of carbonic oxide 10100 x 2 = 20,200 units, to which being 
added the heat produced by the imperfect combustion of 2 lb. of 
carbon, or 4°400 x 2 = 8800, there is obtained the heat due to the 
complete combustion of 21b, of carbon, or 14°500 x 2 = 29,000 units. 
Knowing the total number of thermal units in any combustible, we 
can soon ascertain the highest temperature that can be produced in 
the furnace with any kind of fuel; the products of combustion of 
coal being carbonic acid, nitrogen, steam, and ashes. And if we 
take the means of the specific heat of these products, we find that 
they come very near the specific heat of the air. Again, as 12]b. 
of air will supply as much oxygen (supposing the whole of the 
oxygen to be taken up) as will be sufficient for the combustion of 
1lb. of carbon, the total weight will be 12lb. of air + 1]b. 
of carbon = 131b. Now the total heat of carbon we have seen is 
14°500 units of heat, and the mean specific heat of the products of 
combustion is 0°238 ; thus this mean specific heat x 13Ib. of air 
= 3°094 and say gives 4691 deg.; this, however, is on the sup- 

0 - 
position that every atom of oxygen is used. If twice that quan- 
tity is used, as is usually the case, then the temperature will be 
2437 deg. If we take a forced draught by fan or otherwise, by 
the same calculation we arrive at a temperature 3137 deg.—the 
supply of air being 181b. to one pound of carbon. These figures 
are rather complicated to carry in the mind, and perhaps might 
have been dispensed with here. But there is one result we arrived 
at in their use we may follow a little further—we find that there 
are 14,500 units of heat in a pound of carbon, which if it could be 
all used in a steam engine would give stupendous power; we 
found that the unit of heat = 772 foot-pounds and 14500 x 772= 
1,119,400 = or 339-horse power; and therefore, when we speak of 
a loss of about 6U per cent., we are left with 136-horse power; and 
asin the Seimens furnace he claims to save 40 per cent. on the 
latter, we arrive at 190-horse power from one pound of carbon. 
It is supposed that in some instances we have realised about 70 
per cent. of the theoretical heat in fuel. This I would be in- 
clined to doubt. We have seen that with the ordinary furnace 
we lose about 25 per cent. in getting a draught; we have to add to 
this loss from small coal, too much or too little air ; the products 
of combustion flying off to the chimney at a speed of 3vft. in a 
second in some instances, it must be abundantly clear that 50 per 
cent. of the heat of fuel we use is lost. It was stated not many 
weeks ago that, in some processes in connection with the manufac- 
ture of iron, the quantity of fuel used was sufficient to produce the 
desired result fourteen times if properly applied. I think it is 
clear we begin by placing the chimney at the wrong end 
of the furnace, and the air ought to be driven in, not drawn 
through. We have seen that when a blast is used we can have a 
pressure in the furnace sufficient to balance the pressure of the 
atmosphere. The waste heat could also be made to do work in 
passing away. I dare say most of us now present can recal 
instances to our mind where a number of furnaces are used, 
and where the heat of one, if it could be retained and applied, would 
be amply suflicient. The blast, then, is the only means of doing 
it, and I do not think the time is far distant when the hideous 
pillars we seem so fond of now will be no longer seen. 

I have implied that the position in which we find ourselves with 
regard to the cost of the materials and labour will probably accom- 
plish more in this direction than the mere intellectual activity of 
a few eminent men striving after greater perfection, because they 
will not be listened to until penuriousness compels attention. 
Thomas Carlyle says very finely, ‘* Alas! there is no possibility 
for poor Columbus now at any of the public offices, till once he 
becomes an actuality, and says, ‘Here is the America I was telling 
you of.’” A hopeful sign, however, and one sure to have bene- 
ticent results, is the exhibition to be held in Manchester in a short 
time on this subject. There is indeed plenty of room for improve- 
ment; there is an abundance of facts on which to exert our reason- 
ing powers, and ample space for experimental research. We want 
new ideas or thoughts, which, after all, govern the world. This is 
at least the lesson which our experience teaches as we grow 
older; and if with our progress we learn a wise humility, we will 
also learn that the more we know and acquire, the more our ignor- 
ance and dependence become apparent to ourselves. We learn 
also that, strive as we may, we never get beyond the border-land 
of knowledge, and that there are secrets beyond that bound 
which will never be revealed on this side of the great change whic 
awaits us all. 





DeratH or Mrs. SMILEs,—We et to announce the death, on 
the 19th ultimo, at Haddington, N.B., in her eighty-fifth year, of 
Jannet Wilson, relict of S 1 Smiles, hant, and mother of the 
author of ‘‘ Lives of the Engineers,” “‘Self-Help,” “The Huguenets” 
&c. The venerable lady has left six sons and one daughter, forty- 
eight grandchildren, and five t grandchildren. She is 
interred in the roofless chancel of the ‘*Lamp of Lothian,” a 
beautiful Gothic structure of the 15th or 14th cent: in a grave 
pe 3 ng yao the place of repose of the late Mrs, Thomas 
Carlyle. e remains of Mrs, Smiles were conveyed in a hearse 
to within a few yards of the grave, and were carried, Scottish 
fashion, upon hand spikes over the intervening space, by her six 
sons, her sons-in-law, and grandchildren, 
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| ASSOCIATION FOR THE SUPERVISION OF STEAM 
BOLLERS IN BELGIUM. 

THIS useful Association, formed a few years age, is, we learn 
from the Revue Industrielle, rapidly enlarging the circle of its 
operations. It numbers at present 827 establishments under its 
care. In 1873 the engineers charged by the society with the 
visiting and inspection of boilers found that of 485 boilers ex- 
amined, only 207 were in good condition, all the others were 
greatly in need of repair ; and it may be noted that nearly all the 
faults, even those of a graver nature, were discovered in boilers 
which the proprietors thought to be quite sound. 

The report of the Association remarks, among other things, on 
the minute care that is necessary in inspecting boilers, and 
states that this duty in the present case has always been intrusted 
to engineers. ‘‘ Most boilers,” it proceeds, ‘‘ are deteriorated i® 
a more or less rapid manner. This deterioration is not the inevitable 
consequence of their use, but it results exclusively from vices of 
construction, or much oftener from the negligence and mistakes 
of those who are in charge of them. When a boiler is well made 
its duration is limited only by the way it is treated. . . . The 
visits of the Association are to be considered not only as an 
element of security, but as a consultation with reference to the 
means of making a boiler last as long as possibly’. As regards 
faults, the 485 boilers examined may be classed ‘as follows’: 
Sixty-four needed immediate repair, eighteen were requiring re- 
pair, without exacting it immediately. The faults here were 
principally irremediable, would grow, and were already near the 
limit of toleration; 197 presented faults without immeiiate 
danger, but which, left to themselves, would increase indefinitely 
till an accident should happen and repair be demanded. Lastly, 
207 were in good condition, or had faults that were of little con- 
sequence, not requiring special attention.” 

The report gives some instructive details as to the different 
kinds of faults observed in the various boilers inspected by the 
visiting engineers. Of the 485 boilers, sixty-six were found 
affected with interior corrosion. This fault presented itself in 
forty-eight cases in the form of isolated cavities in the middle of 
a} plate. These were nearly circular, and of a diameter and 
depth which increased with age. They were filled with a dark 
powder, composed in great part of oxide of iron, and some had a 
yellow dome-shaped covering. They increased in depth with 
rapidity, depending probably on the water and other conditions of 
the boiler. Their increase at the same time of diameter was 
merely such, that when the plate was perforated a rivet would 
often suffice to remedy the evil. This kind of corresion was chiefly 
met with in plates where there was not ebullition, and where the 
water was not agitated, and often in elephant boilers. In these 
cases the main boiler was entirely spared. Frequently, the 
coolest tube was alone affected; and where several heating 
tubes were attacked, the coolest was attacked most. When these 
cavities are near each other instead of being sparsely scattered, 
they may by union form a line of fracture. 

The real cause of the phenomena of internal corresion has not 
been fully determined. Some water which produced this kind of 
fault gave on analysis no trace of acidity. They all contained some 
calcareous salts, chloride, and usually carbonate 2f soda; nor had 
the dark powder of the cavities any acid reaction. In several cases 
it gave a very small —_ of chloride of iron. On the other 
hand, cavities which had been carefully cleared out quite ceased to 


Ww. 

The complete localisation of the corrosion which may hollow out 
a sheet of iron during some years without increasing much in 
breadth, seems to prove that the dark dust is the active 
element, or, perhaps, that it is rather the continuity of the corro- 
sion itself, which maintains the iron surface at the bottom of 
the cavities in a state more susceptible of oxidation. The 
rust might commence from an accidental cause, and would 
only continue through anterior oxidation. On either hypo- 
thesis, thorough cleaning of the cavities isan effective remedy, 
This putting the iron of the cavities in the same state as the 
neighbouring sheet, prevents the one being more oxidised than the 
other. And the suppression of all the seats of corrosion will 
occasion the formation of new seats only if the phenomena result 
from the existence in the water of a small quantity of oxidising 
and active matter thenceforth free. In any case, it is considered 
advisable, after cleaning the oxidised parts to the bottom, to coat 
them with tar, so as to prevent, for some time, contact with water. 
It may happen that the corrosion, instead of appearing in isolated 
cavities, attacks large surfaces. This was the case with thirteen 
boilers ; some were greatly eaten away, through the employment of 
corrosive disincrustants. Several plates of cylindrical boilers had 
lost three to five millimetres. Others, fed with corrosive water, 
had their fire-plates greatly damaged, or merely those parts attacked 
which were bathed by the steam, Exterior corrosion is one of the 
most frequent causes of deterioration in boilers, and consequent 
explosion. It arises nearly always from leakage, or from moisture 
in the masonry ; and by simple precautions the destruction may in 
most cases be stopped. The leaks occur either at seams, or by 
cracks, or at the joints of manholes, or others. When these leaks 
are produced in highly heated fire tubes the water dries immedi- 
ately, and the plate is eaten away only in the adjoining space ; 
where it is a whole seam that lealg, the rust eats out a furrow all 
along the leak, continually deepening, and with a breadth often of 
only six to seven millimetres. If, on the other hand, the leak takes 
place in a little heated fire tube, the water spreads over the iron, 
remains there a long time under the rust already formed, and the 
corrosion goes on rapidly, and over large surfaces. Lastly, if the 
water penetrates into the masonry it eats away still more. Local 
leaks are very frequent ; the most ordinary case is that of the 
furnace plates, which dilate much more than the others, especially 
when they are dirty and the fire is excessive, a great strain being 
thus produced in the riveting. Where the leaks arise from dirti- 
ness of the boiler, a thorough cleaning and careful recaulking 
will put matters to rights again; and this is one of the most fre- 
quent cases. Where the leaks proceed from burning of the metal, 
it may be that the rivets th lves are d ged. In this case 
the leaks may be temporarily stopped, but they always recur, and 
frequent recaulking becomes necessary. If the burning has not 

n excessive, and only the caulking has yielded, it suflices to 
renew this. Lastly, when the leaks arise from the construction 
of the boiler itself, it may be that the caulking only has been 
neglected, in which case the fault may be readily corrected ; but 
if the riveting is bad, and especially if this defective quality is 
met with in parts subjected to unequal dilatations, it is not 
possible to obtain a definitive stoppage. One may in that case 
keep the boiler very clean and caulk frequently. 

In a great number of boilers the plates are cracked or fractured, 
and this is evidently cause of danger immediately the crack be- 
comes anything considerable. The nature and origin of the 
cracks are various, and a great number of boiler explosions are 
due to them which might have been prevented if the boiler had 
been the subject of regular and minute inspection. Leaks and 
cracks arenot the only faults produced by the action of fire ; among 
others may be mentioned scales and bosses. When scalesassume large 
proportions it is essential to repair the boiler, because after the 
| removal of the detached part the thickness of the plate becomes 
too weak. Blisters are sometimes formed slowly ; at other times 
quickly, and with noise. If often happens that they show the 
commencement of a crack in certain cases. They do not reveal 
any fault. These blisters are produced most easily in boilers 
having a large diameter. In any case they render a portion of the 
plate and it must be seen to that repairs be not delayed 
too long. ese are some of the principal faults pointed out b: 
the director of the Association, M. Vincotte, in his report of 14 
January, 1874, and which may produce serious accidents in boilers 
if not effectively remedied. Vincotte also calls attention to 











the safety apparatuses, many of which are found in bad condition. 
It is the valves that are most frequently neglected, though they 
are the parts which most demand attention. 

Hitherto the supervision exercised by the inspectors delegated 
by the Association has been attended by the best results. Not 
one of the establishments placed under their control has had to 
record any boiler accidents of any kind throughout the year. The 
value of such an Association is thus fully established. 


ON THE STRENGTH AND STRAINS OF [RON SHIPs.—The stress on 
the deck bottom and sides of the ship, regarded as the correspond- 
ing members of the box girder, will in every case be simply the 
bending moment divided bw the depth of the ship; hence the stress 
will in all cases be directly as the cube of the length, directly as 
the breadth, and tnversely as the depth. The total sectional areas 
of the deck, the bottom, and the sides, must be proportional to the 
stress ; and as the structural weight may be taken as proportional 
to these sectional areas multiplied by the ship's length, it must be 
regarded as proportional directly te the fourth power of the length, 
directly to the breadth, and inversely to the depth. Whence 
follows the remarkable result that whether a ship be enlarged by 
increasing her three dimensions in the same ratio so as to enlarge 
her displacement in the cube of that ratio, or by increasing her 
length only so as to enlarge the displacement in that ratio simply, 
the increase of structural weight will be as the fourth power of the 
enlargement of dimension. So far, then, as the total dead weight 
of a ship’s hull depends on her requirement for structural strength, 
a ship enlarged in length only is most unfavourably circumstance 
in comparison with one enlarged in all her dimensions alike, and 
the first cost must be affected by the same condition. Nava/ 
Science for J uly. 


Tue Hypravtic Encrneerinc Company, Lomtep.—This is the 
title of a new company which has been formed purposely to extend 
the application of the admirable three-cylinder engine of Messrs. 
Brotherhood and Hardingham, for driving cranes, &c., by water 
pressure. The well-known firm of Johnson and Ellington, of 
Chester, will carry on the manufacturing operations of the com- 
pany. There are so many different applications for hydraulic 
pressure, that, although their advantages have been urged by a 
few engineers for many years, there exists still an amount of 
hesitation te go into the adoption of it largely, very difficult to 
account for. This is not the case in docks, where its aivantages 
are well appreciated, but in the case of owners of warehouses and 
users of singlemachines. Theexpenseof bydraulic engines, up to the 
present time, has been so great that it has been possibly a bar to 
their general adoption. For domestic and small users of power, 
Lrotherhood’s engine, however, being self-contained, causing no 
vibration, and requiring little or no foundation, capable of being 
put in any corner, or attached to a wall, is just the thing for 
this class of users, and, of eourse, these advantages are more 
evident as the number of machines is increased. We think, from 
the names of those connected with the company, that not only will 
the probable increase in the demand be great, but that many new 
adaptations and applications of hydraulic power will be brought 
out. 

CONDENSERS WITHOUT AIR Pumps.—The St, Catherines Toronto 
Journa/ of the 19th ult. has the following :—‘** Never since the inven- 
tion of Watt has the economy of the steam engine received so much 
attention as during the late coalfamine in England and America. 
Every mind fit to grapple with the subject has been turned thereto, 
and many valuable inventions and improvemer.ts have been the 
result. The object of this article is briefly to notice one of them 
—the complete and suceessful working of a new patent combined 
gravitation condensing heater that has lately been erected in this 
town, in the new saw works of Mr. R. H. Smith, by Messrs. J. C. 
Hodgins and Co., of Toronto, Ontario, the inventors and patentees 
of this useful and economical heater. The condensing heater isa 
long wrought iron cylindrical vessel fitted at each end with cast 
iron steam and condensing chambers, immediately between which 
there is placed a large number of small brass tubes, there being in 
this case two hundred and twenty tubes, half inch in diameter 
by 7ft. 2in. long, down the inside of which the exhausted steam 
passes on its way from the cylinder to the condensing chamber, 
where it comes in contact with a peculiarly formed copper con 
denser and is instantly condensed. It then passes along the 
gravitation pipe, in this case in a horizontal direction, for 60ft. 
or more, when it turns down the face of a hill at an angle of about 
40 deg. for 70ft., and terminates in the discharge well at the 
bottom; at the same tizae the feed-water for the boiler is pumped 
into the outside casing at the bottom cold, rising up and around the 
outside of the tubes, thus becoming thoroughly heated on its way 
up, while at the same time ithas been expanding and depositing 
the heavier particles of foreign matter which it held in selution at 
the lower temperatures. To still further extract any remaining 
sediment, it is passed through a vertical filterer about 3ft. long, 
which is loosely packed with hard coke. Now, the results are 
that there is a very hot and pure feed-water supplied to th e boiler 
and, by the application of a small vapour pump attached to the 
gravitation pipe, there is as complete a vaouum formed as it 
is possible to get, the engine barometer or vacuum gauge standing 
steady at from 26in. to 2Sin., according to the state of theatmosphere. 
The engine is one of the horizontal type, and fitted with the mest 
approved and effective style of expansion valves, known as the 
variable cut off. The boiler is of the sectional principle, with large 
and effective improvements.” 

PERBLE POWDER AND BARBETTE Fininc.—The advance in sise of 
our heavy ordnance, and the consequent increase in the size of the 
powder grains, has given rise to a problem of which the discussion 
has lately assumed quite a curious phase. It seems that the 
practice in our fortifications, using lin. guns, en Larbette, has 
been to place these guns in Paris 25ft. apart, pintle from pintle, 
separated by traverses, and that a doubt has arisen in the minds of 
our engineers as to whether this was not too near to permit the 
guns to be fired simultaneously, at various angles to the crest of 
the parapet, without injury to the crew of the neighbouring gun 
from the force of the blast, and the flying about of unburned 
pieces of mammoth powder, as large asa walnut, To determine 
the value of the forceof the blast in sueh cases, General Humphreys, 
Chief of Engineers, ordered a series of experiments to be instituted 
by Lieutenant-Colonel Newton and Major Gillmore of the Engi- 
neers, and the results of those experiments are before us in a neat 
pamphlet, with several large and elaborate diagrams annexed. 
The trials were had from Fort Richmond, Staten Island, and com 
prised charges of 50 Ib, and 75 Ib., fired with shot or blank, with 
various results. The sum total of the experiments is sufficiently 
startling. when only 75 1b. of powder were used, The report 
says:—‘*The amount of pressure found at the places where the men 
serving the neighbouring gun would be likely to stand seems to 
show that it would be impossible to manwuvre and load one of a 
pair of 15in, guns while the other was being fired, especially as tho 
pressure would have been proportionally greater if a full charge of 

100 Ib. of powder had been used instead of 75 lb,, as stated 
The screen, a framework of inch-boards, 5ft. in height and 15ft. 
wide, resting on the ground, its top edge being 10ft. below the line 
of fire and about 54ft. from the muzzle, was struck and 
penetrated from jin. to jin. by 46 grains of unburned powder, 
which, from their size, would have weighed in the aggregate about 
one pound ; one of these eae striking a man would disable and 
possibly kill him.” With regard to the use of batteries on the 
crest of a gentle slope, firing over the heads of other batteries 
below, the data show still more danger. Only a perpendioular 
descent, such as at the foot of a scarp wall, will protect from the 
effects of the blast at the bb a battery, short of several hundred 
feet, Such a position woul the minimum distance possible for 
two batteries of 15in. guns firing mammoth powder, without 
killing all their neighbours’ gun crews,—United States Army and 
Nary Journ«’. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Bookseliers. 
LEIPSIC —A. Twiermever, Bookseller. 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies 

*,* All letters intended for insertion in THE ENGINEER, ov contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters cf inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. D.- We shall endeavour to obtain the information you require. 

B. (Warming by Petroleum) —A letter lies at our ofice sor this correapon- 
dent. 

Mecaanic —We do not see that your scheme possesses anu advantage over the 
ordinary throttle valve, which is simply a thin section of a glore. 

J. R. H. anp Son.—You are too late. The paragraph referred toa prize 
offered by the Society of Arts. The designs are now under consideration, 

C. H. (Revolution Indicators).—Fighty-four plans have been sent in. These 
are now under the consideration of the judges. When they will conclude 
their labours we are unable to say. 

T. McK. (Wolfhill).— So far as we can gather from your description, the gear 
is almost identical with that used by Dubs years ago for reversing locomotives, 
and well known as the shifting ecceatric. 

H. Z. M. (Mary Anne-street)—We shall be happy to hear from you when 

3 you have tested the new application of the invention referred to in your 
letter. At present it would be rather premature to take any steps in the 
matter. 

Youne Enctneer.— The rate of pay varies from about £10 to £28 per month, 
but there are certain allowances and deductions depending on the length of 
the voyave and the practice of the company, A chief engineer ina firat- 
class mail boat has a very good berth indeed. 
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THE INTEROCEANIC CANAL. 

TuE formation of a canal across the Isthmus of Darien 
would constitute a work not second in importance or value 
to that for which the commercial world is indebted to the 
skill and energy of M. de Lesseps. Such a canal would 
not only facilitate communication with the western coasts 
of both North and South America, but would place Europe 
and the eastern ports of the United States in direct com- 
munication with Japan and China, At present there is no 
choice between going round Cape Horn and using two dis- 
tinct fleets of steamships and a railway. Every ounce of 
goods for transmission from the Atlantic to the Pacific 
must be taken out of one ship, loaded into railway trucks, 
hauled across the Isthmus, and reloaded into another ship ; 
and it is really impossible to overrate the expense, loss, 
annoyance, and delay caused by this system of transport. 
It is more difficult and costly, on the whole, to cross Darien 
than it is to traverse the Atlantic Ocean. For many years 
merchants and traders have complained of the injury 
which they received and of the loss suffered by the 
interests of commerce because of the want of a canal 
through which steamers and sailing ships could pass 
directly frome one ocean to the other. Numerous schemes 
were set on foot for the construction of a canal, and 
many surveys were made. Not fewer than thirteen 
various routes for the canal have been proposed at one 
time or another. It is impossible to do more here than 
allude to them in general terms. The oldest, known as 
the Tehuantepec scheme, dates as far back as 1771, and 
proposed to utilise two rivers, the Chimalapa and Coat- 
zacoalcos, The distance was 2]0 miles, and not less than 








150 locks would have been required. During more than a 
century, therefore, the subject has been brought forward 

in and again, but all the enterprises which have been 
undertaken with the object of cutting through the isthmus 
have ended in nothing. The great difficulty lies in the 
rugged and mountainous nature of the country to be 
traversed, and the deadly character—at least at certain 
seasons—of the climate. It is daily becoming more 
evident, however, that no difficulties exist which cannot 
be overcome by the skill of modern engineers, if only money 
enough isforthcoming. It is to the last degree improbable 
that any public company could supply the requisite funds to 
cut through the isthmus, or, if they could, that they could hope 
for a fair return for their investment, unless they charged a 
tariff which would seriously cripple the usefulness of the 
canal. The work must be a Government work; and im- 
pressed with this belief, the ruling powers of the United 
States have recently taken the whole subject up, and sent 
out a special commission to examine and report on certain 
lines which have been suggested as likely to be the best. 
These routes were surveyed some time since, and the duty 
of the commissioners consisted simply in examining and 
reporting on them to Congress. They have just com- 
pleted this task, and although their conclusions have not 
yet been fully made public, it may be stated that their 
attention has been principally devoted to two routes, one 
to the north through Nicaragua, and the other to the south, 
known as the Atrato-Napipi route, from the names of two 
rivers which it is proposed to utilise. As no maps of 
the precise routes surveyed have yet reached this 
country, we refrain from giving any map at all. If 
our readers will refer to any good atlas, however, they 
can arrive with tolerable precision at the situation of the 
suggested routes. That last mentioned commences at the 
Uraba mouth of the Atrato river, in the Gulf of Darien, 
and ascends that stream for a distance of 150 miles, to 
three miles below the confluence of the Napipi, where an 
artificial cut or actual canal, 28'4 miles in length, would 
leave the river and run west, following the general direc- 
tion of the Napipi, to near the mouth of the Doguado, a 
tributary of the latter stream. It would then bend toward 
the river, and cross it near its junction with the Doguado, 
following close to the right bank of the latter, in a south- 
west course, and entering the Pacific Ocean at the mouth 
of a small stream called Chiri Chiri, which gives the name 
to the bay which would form the western terminus of the 
canal. Of this distance of 28°4 miles, 25-4 miles would be 
an open cut, and the remaining three miles a tunnel. 
This tunnel would be 112ft. high and G60ft. wide at the 
surface of the water, and 40ft. at the bottom, leaving 87ft. in 
the clear above the water surface. The summit level of 
the canal would be 120ft. above the level of the sea. Of 
this elevation 38ft. are ascended in the navigation by the 
river Atrato, and the remaining 82ft. are proposed to be 
overcome by eight lift-locks. ‘To descend from the sum- 
mit at the western end of the tunnel to Chiri Chiri Bay 
twelve locks would be required each 437ft. in length and 
10ft. lift. ‘The water to supply the canal is proposed to be 
drawn from the Napipi and from the river Cuia, which is 
to be connected with the latter by means of an aqueduct 
three and a-half miles long. The total length of this 
canal would be 178 miles. 

The alternative route is, as we have said, that through 
Nicaragua, and, so far as we can learn, it is proposed to 
deepen the San Juan river from its mouth to Lake 
Nicaragua, and then to cut a canal from the further side 
of the lake to the Pacific Ocean. The length of the San 
Juan is about 120 miles. There are no falls, but it is 
much obstructed by rapids, yet it is, we believe, always 
navigable now for eats drawing about 4ft. The lake is 
thirty miles wide, and 125ft. higher than the oceans at 
either side; a ridge intervenes between the lake and the 
Pacific 133ft. higher than the lake, the distance of which 
from the Pacitic is about seventeen or eighteen miles. The 
great obstacle in the way of the canal is this elevated 
ridge, and as many as nine different routes through it 
have been proposed. There is reason to believe that the 
United States Commissioners will reject the Atrato route 
in favour of that through Nicaragua. Two harbours 
must, however, in that case be constructed at the opposite 
ends of the canal, as there is no natural shelter of any kind 
worth notice. Estimates have been prepared, however, for 
both routes, and will no doubt be submitted with the 
reports to Congress. That for the Nicaragua line, includ- 
ing the artificial harbours, and allowing 25 od cent. for 
contingencies, is a little over £15,000,000. That for the 
Darien line is a little less than the sum we have named, 
but it is obvious that no one can tell with any accuracy 
beforehand what the cost of a tunnel three miles long and 
112ft. by 60ft. might be; and itis also clear that such a 
tunnel would not provide adequate accommodation for 
shipping. There is also some reason to believe that this 
canal would run short of water in the dry season—a 
danger from which that through Nicaragua would be 
quite —— 

It is to hoped that Congress, which has already 
spent a good deal of money on the survey and ex- 
amination of the whole Isthmus of Panama, will be 
now able to arrive at a decision, and that that 
decision will be favourable to the construction of a 
canal, We have the strongest possible objection to 
the formation of companies to carry out gigantic specula- 
tions; and we do not hesitate to say that any company at- 
tempting to run a canal from the Atlantic to the Pacific 
must fail, to the ruin of the shareholders. The case is very 
different, however, as regards a work undertaken by a 
powerful and wealthy nation like the United States. The 
canal would be of infinite advantage to them, and even if 
its cost reached £25,000,000, it would be as nothing to 
America, The work will in any case constitute, when com- 
pleted, one of the most magniticent examples of the skill 
of the engineer in the world, and would afford evidence 
throughout ages of the energy of our Transatlantic brethren. 


METROPOLITAN RAILWAY ROLLING STOCK. 
We have more than once pointed out that the rolling 
stock used on the Metropolitan and Metropolitan District 





Railways is far from satisfactory. As regards the comfort 
of the travelling public, it is true that little is left to be 
desired; but something more should be considered by 
engineers than the convenience of passengers. It is no 
secret that the Metropolitan Railway pays infinitesimal 
dividends at present; and it is therefore extremely desir- 
able that the working expenses should be reduced to a 
minimum. It may be taken as granted universally that 
the merits of an engineer are judged more by the power 
which he displays of making a railway or a factory pay 
than by anything else. Of course, cases will present them- 
selves where men manifest remarkable engineering talent, 
although the works they have constructed or managed 
never — remunerative; but these cases are generally 
normal to what may be termed commercial specula- 
tions, and any line of argument based on them will not 
apply to railways, about the details of working which there 
can little or no room for speculation in the present 
day. We have condemned the rolling stock of the Metro- 
— Railway on the ground that it is too heavy, and 

cause, a8 a consequence, more coal is used and more rails 
are worn out in conveying a given number of passengers 
a given number of miles than would be the case if the 
stock were lighter and more suitable to the work to be per- 
formed. All our arguments have been based hitherto on 
the theory that the working of a metropolitan railway is 
strictly analogous to that of an ordinary line, and we have 
only endeavoured to show that more dead weight is car- 
ried than need be carried on the assumption that the 
Metropolitan Railway is similar in all respects as regards its 
manipulation to such a railway as the London aud North- 
Western or the Midland. We now propose to go a step 
further, and prove that any excess of weight must have far 
greater influence for evil on the Metropolitan Railway 
than it would have on a line where the runs are long. 
This, we may add, is a most important point, which has 
hitherto been overlooked by every one who has criticised 
Metropolitan Railway management. The working of this 
railway presents certain peculiarities which we shall ex- 
plain, the most important being that the question of 
ordinary train resistance due to friction, &c., sinks into 
insignificance as compared with other resistances making 
heavy claims on the powers of the locomotive. 

The average weight of a train with its locomotive on the 
Metropolitan Railway may be taken as 126 tons, of which 
the engine represents at least 44 tons, while the number of 
passengers for whom seats are provided is about 36). The 
stations may be regarded with tolerable accuracy as half 
a mile apart. The average speed of the trains is twelve 
miles an hour, and the maximum speed is said to be a little 
over twenty miles an hour. The engines carry 130 lb. pres- 
sure, and 1 Ib. per inch on the pistons corresponds almost 
exactly to 100 lb. tractive force. With 130 lb. in the 
boiler, the tractive force of the engine is stated by Mr. 
Tomlinson, the locomotive superintendent of the line, to be 
as follows :—With 20 per cent. admission, 4419 Ib.; with 50 
per cent., 8820 1b.; and with 75 per cent., 11,625lb. This 
last may be regarded as very nearly the maximum power 
of the engine. We are not aware what the highest 
rate of admission is, but considering the large lap on the 
valves, we fancy that 75 per cent. is not far from it. To 
be on the safe side, however, we shall assume that the 
greatest tractive effort of a Metropolitan engine is 5°25 
tons. The work performed by a Metropolitan engine con- 
sists principally in starting trains. A train of carriages 
has to be put in motion from a state of rest at a gradually 
accelerating velocity until a little over twenty miles an 
hour—or, say 30ft. persecond—hasbeenattained. The engine 
must subsequently maintain this speed fora short time; then 
steam is shut off, the speed begins to fall, and the brakes are 
put on; the train stops, has to be started again, and the pro- 
cess is repeated station after station. The work done by a 
Metropolitan engine is therefore obviously different from 
that done on an ordinary railway, in that an immense pro- 
portion of it consists in starting and accelerating a train— 
not much in even, regular running. A little retlection will 
show that the whole duty performed by an engine on any 
trip consists in overcoming the entire rolling, frictional, 
and atmospheric resistance, and in doing an amount of work 
besides, precisely equivalent to that accomplished by the 
brakes. Let us, for example, suppose that a train starts 
from London to Peterborough. ‘The tirst duty performed 
by the engine consists in starting and accelerating the train 
until a given speed is attained. In doing this, s0 many 
foot pounds of work are stored up in the train. This work 
must be expended on something before motion can cease, 
and it is practically expended first in overcoming the ordi- 
nary resistance after steam is shut off, and secondly in 
overcoming the special resistance of the brakes. But all the 
work done in the last-mentioned way is wasted work, and 
we may regard it with strict propriety as being diffused 
over the whole run, adding so much per mile to the duty 
exacted from the engine. In other words, the whole duty 
performed by the engine will be represented by the train 
resistance and the brake resistance combined. But on a 
long run the number of miles by which we have to divide 
the sum of the brake resistances is so great that the quotient 
is extremely small, and therefore for long trips the brake 
resistance may be quite neglected in estimating the duty 
of the engine. When we come to deal with the Metropo- 
litan Railway, however, we find that the time during 
which the brakes are on bears so large a proportion to the 
whole running time that the case is completely altered, and 
brake resistance becomes a very important consideration. 
In fact, the work done on an ordinary run is practically 
the same as though the train, instead of stopping at inter- 
mediate stations, ran right through from Moorgate-street 
to Bishop’s-road with a certain proportion of the wheels 
braked the whole way. Now, as the weight of the train 
bears an important relation to the amount of brake power 
required, and as what is done by the brake has to be 
undone by the engine, and vice versd, it is obvious that the 
more frequently the brake is used the lighter should the 
train be; and it follows that as the brakes are more used 
on the Metropolitan than on any other railway, the rolling 
stock on that line should be the lightest instead of being 
the heaviest in the kingdom, 
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To put this in a clearer light we shall have recourse to 
figures. The total weight of a Metropolitan train being 
126 tons, and the speed 30ft. per second, we find by the 


formula afi that the total number of foot-tons of 


energy stored up in the train when the speed of 30ft. per 
second, or twenty miles an hour, has been attained, is in 
round numbers 1460. Now, we have seen that the engines 
with which we have to deal can exert as a maximum trac- 
tive effort 5°25 tons. The rolling resistance of the train 
can scarcely be taken at much less than 10 lb, per ton on 
the average, including engine friction. Let us say that it 
amounts for a speed of twenty miles an hour to ‘6 ton, 
but that the average resistance from the moment the train 
starts until a speed of twenty miles an hour is reached is 
‘25 of a ton, because at extremely low velocities the resist- 
ance is very small, We must subtract the tractive force 
required to overcome this resistance from the whole 
tractive force of the engine, leaving five tons as the tractive 
effect, available for storing up work in the train. Then, 
dividing 1460 by five, we get 292 as the number of feet which 
the train must traverse before the required velocity of 30ft. 
per second, or a little over twenty miles an hour, is attained. 
Now, on the Metropolitan Railway it is essential that the 
speed should be maintained to the last second, and, conse- 
quently, the moment—or about the moment—steam is 
shut off the brakes are put on. If this were not the case 
— if, in short, no brakes were used, then the work stored 
up by the engine in starting and accelerating the train 
would be expended in maintaining its motion after steam 
was shut off, and it would all be returned in the form of 
useful work as a consequence; but brake work can never 
be useful work. Ifthe application of the brakes be delayed, 
then will the power wasted on them be reduced, but the 
running time will be prolonged, and the average speed 
diminished. Now, in practice, the brakes are not invariably 
applied the moment steam is shut off; but, making 
every allowance, there is reason to believe that every time 
a Metropolitan train is stopped—that is to say, every half 
mile —over 1000 foot-tons of engine work are wasted. But 
the whole power required to haul a Metropolitan train on a 
level at twenty miles an hour cannot greatly exceed ‘6 of a 
ton, and the line may be regarded as level, for the gradients 
are compensating, if we take the double trip as our basis. 
In half a mile there are 2640ft., and multiplying this by ‘6, 
we get 1584 foot-tons as the entire work expended in 
overcoming normal resistances alone; from which it 
follows that the work done in overcoming the brake re- 
sistance on the Metropolitan Railway represents over 63 
per cent. of the whole work done on any trip by the engine, 
and it follows that of the 34 1b. of coal, or thereabouts, 
burned per train mile on the line, 63 per cent., or 20°42 Ib. 
are wasted, and less than 14 1b. are utilised. It is obviously 
not the fault of the engineer that the stations stand in close 
proximity; nor is he to blame for the fact that the power 
required to take a train from Moorgate-street to Bishop’s- 
road, stopping at all stations, is approximately 63 per cent. 
more than would suffice to take the train throughif it did not 
stop at intermediate stations, but having attained a velocity 
of twenty miles an hour, maintained that pace steadily 
throughout the run. But the engineer who has such facts 
before him should perceive, and act upon the perception, 
that: if train resistance per ton be augmented, it becomes more 
important than ever to keep down the weight of his rolling 
stock. If he misses this point he misses one of the most 
essential features in the working of Metropolitan railways. 
It is quite within the region of probability that the speed 
now maintained on the Metropolitan Railway must be 
augmented; and it is not too much to say that any augmen- 
tation is quite out of the question while the present rolling 
stock is used. The adoption of exceptionally heavy stock 
on the Metropolitan Railway is absolutely without excuse, 
because the carriages are spared nearly all the rude shocks 
which tend so rapidly to deteriorate carriages on ordinary 
lines. Heavy under-frames, for example, are only required 
when much fly-shunting is done, but on the Metropolitan 
there is no fly-shunting. The wear and tear of rolling 
stock is powerfully affected, again, by the speed, increasing 
in a rapid ratio with the velocity; but on the Metropolitan 
the speed is always low. In fact, railway carriages cannot 
be worked under more favourable conditions than those 
which obtain on the Metropolitan Railway. We have 
heard it argued that the trains are really very little heavier 
than those on our great main lines of intercommunication, 
considering the accommodation provided. Even if this 
were true—and it is not—it is easy to see that no analogy 
whatever exists between the conditions under which a 
railway carriage, liable to constant fly-shunting, and to be 
run at’ sixty miles an hour, often over a bad road, works 
and those which regulate the daily life of a carriage on the 
Metropolitan Railway, which is exposed to infinitely less 
violence than a street omnibus. 

We have stated that out of the whole consumption per 
mile of the Metropolitan engines, not much over 141b, per 
mile is utilised, and it may be argued that it would be 
impossible under any circumstances to reduce the fuel 
consumption to this point. 1t must be borne in mind, how- 
ever, that the trains are virtually very light, considering the 
heating surface and the speeds employed, and that a con- 
sumption much less than that of the Metropolitan engines 
suffices to take far heavier trains at as much as forty-four 
miles an hour on our great main lines. To prove, however, 
that it is perfectly possible to work a line like the Metro- 
politan with a very little more than 14]b. or 15 1b. of coal 
per mile, we may state that Mr. Stroudley has been recently 
working the South London traffic of the London and 
Brighton Railway with little more than 19 Ib. per train 
mile. The coal he uses is, however, certainly inferior to 
that used on the Metropolitan, and it is not impossible that 
if he used the same coal he could cut his consump- 
tion down to 15 lb. We have heard wonder expressed that it 
should not only be possible to work a traffic very similar 
to that of the Metropolitan Railway Company, but to 
work it with ease and comfort, with engines not weighing 
much more than half as much as those designed by Mr. 
Fowler. It has been argued that no such advantage could 
ensue as has ensued, because the resistance per ton—or, in 





other words, the total work done per trip—has been esti- 
mated on such a basis as would apply to long runs only. 
The moment it is perceived, however, that the resistance 
per ton on a short-run line like the Metropolitan is virtually 
60 percent. greaterthan that onalong-run line, thereason why 
remarkable success attends the use of light rolling stock 
becomes comprehensible. Mr. Fowler was evidently aware 
that the resistance to be overcome on his line would be 
very considerable, and he adopted exceptionally powerful 
engines to overcome it, quite overlooking the fact that the 
true way out of the difficulty in which the working condi- 
tions of the line involved him lay in using light rolling 
stock. The chances are, however, that there were many 
engineers in England who when the line was supplied with 
its existing stock would have done as Mr. Fowler did. 
The world learns, however, as it grows older, and there is 
little reason to doubt that the rolling stock of the Metro- 
politan Railway must sooner or later be superseded by 
something of a totally different type. The broad gauge of 
Brunel was a great mistake. Just as it had to be done 
away with before the Great Western could be worked to a 
profit, so will the rolling stock of the Metropolitan have to be 
remodelled. The puzzle is to say how the existing stock 
could be got rid of. No other railway company would 
have the carriages of the Metropolitan Railway Company 
at any price, but the fine, powerful engines, admirably 
adapted for another class of traflic, could be easily disposed 
of. The question is not, however, we are sorry to say, of 
the immediate future, and we need not discuss it here. 





LIGHTING RAILWAY CARRIAGES, 

Our valued contemporary the Globe is, as we know by expe- 
rience, as a rule thoroughly accurate in the scientific information 
which it supplies from time to time. The Globe has, however, 
fallen into a small error with regard to the lighting of railway 
carriages with gas which we must hasten to correct. Our con- 
temporary first refers in the impression for Wednesday, July 
Ist, to the article which we published in our last number, and 
describes very accurately Herr Pintsch’s system, as now being 
tested on the London and North-Western Railway. So far so 
well ; but the Globe goes on to say:—“ The process, which has 
been for some weeks tried on the London and North-Western 
Ruilway, is said to be cheap and satisfactory. Still we caunot 
help believing that the true remedy consists in the use of coal 
gas, as on the metropolitan railways, where the gas is carried 
under the ordinary pressure in bags on the top of the carriages. 
Our contemporary maintains that ‘coal gas cannot be used for 
long runs.’ Air, we are told, is apt to get in with the gas, and 
diminish the lighting power of the flame ; and to carry a gasholder 
large enough to last to Holyhead, for example, ‘a large vehicle 
would be required.’ The comfort of the passengers on a long 
night journey to Holyhead or Edinburgh would, however, be so 
considerably increased by the use of gas, that we see no reason 
why any large vehicle required should not be employed. The 
difficulties hitherto in the way of using compressed coal gas ‘so 
that a large number of cubic feet may be stored in a small space,’ 
ought, we think, to be easily removed by science.” 

It would appear from this that our contemporary has failed to 
grasp our meaning, and that in some sense he confounds oil gas 
with oil, What, we venture to ask, is the special virtue in coal 
gas of 16 or 18-candle power which should induce railway com- 
panies to adopt it in a necessarily unportable form, in lieu of a 
gas of double the illuminating power, which may be stored in 
sufficient quantity to last for forty hours in a receptacle not 
much larger than two portmanteaus? Our contemporary is 
hardly logical on this point. We may assure him that oil gas is 
te all intents and purposes as true a “gas” as anything that can 
be made from coal. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents, ) 


LAUNCH ENGINES. 

Srr,—I notice in your issue of the 19th a pair of launch 
engines by Messrs. Verey and Lange, Dover. I am under the 
impression that the frames and ti specially between 
the cylinders—are neither so rigid nor so shapely in appearance as 
the standards placed in the centre line of cylinder and crank ; 
indeed the vacancy and want of attachment between the tops of 
frames give the best facilities for vibration in quick speed engines. 
And look at the valve spindle joint how far from the gland, and 
no guide. Can this be right? In my opinion, the communications 
between the radius links and levers would be better at the other 
end of the links ; and if the slide valve requires examining, both 
lid and pipe joint will require loosening. Again, itis rathercurious 
that the engine made by Mr. Verey, and illustratedin THE 
ENGINEER about eighteen months ago, with Gin. cylinders, the 
stroke of valve is 3in., while in this case a 9in. cylinder has a valve 
stroke of 2in, Then suppose the crank shaft requires taking out ; 
it would seem that the frames would have tobe lifted unless the 
hole in frame above bearing is cut purposely for that job, and in 
any case it is not very accessible to get out. I am perhaps mis- 
taken, but I do not see any particular claims to either rigidity or 
accessibility in the present design. FARMER. 

June 29th, 











TRIAL OF PATENT CASES, 

Srr,—In resuming my remarks on the provisions in the Judica- 
ture Act, relating to the employment of referees and assessors, I 
wish it to be borne in mind that what I take to be the most valuable 
feature in such provisions is the assistance that may be thereby 
rendered to the judges in enabling them to interpret specifica- 
tions ; and this is really the great desideratum in the way of im- 
provement. 

The want of assistance at present felt is met by the provision 
of a reference to a person or persons qualified to report as to the 
points raised in the case on the meaning of the specification, Such 
a referee would ascertain what invention was described and 
claimed, and whether it was anticipated in any degree by any of 
the prior inventions to which his attention was called. n some 
cases it might be necessary for the referee to see the machine or 
the process in action, or to see prior inventions or known manu- 
factures in operation. In such cases the court might order an 
inspection by the referee for the express purpose of enabling him 
to report y and accurately as to the precise character of the 
ifivention disclosed by the specification, and what amount of 
novelty there was in it. 

Fortified with this information, a judge would be enabled to 
determine what was the real case before hi , and to check the in- 
troduction of irrelevant matter. This is very important as regards 
specifications of prior inventions, which, as used according to the ex- 
isting practice, constitute a very serious artificial difficulty in every 
trial. The late Mr. Carpmael drew attention to this artificial 
difficulty, as ey tere aay 4 itude, in his evidence before 
the Patent Law m in and he therein pointed out 
the infirmity of the ordinary with reference to notices 





of objection: founded on prior specifications, in their not fixing the 
precise use that was to be made of the document cited in each case. 

Instead of taking evidence on all the priorspecificationsintroduced 
by the party opposed to the patent in question, the documents would 
be furnished to the referee, who would report to the judge as to their 
relevancy or otherwise, and in this manner many specifications 
would be eliminated altogether, and others would be limited as to 
the reference to be allowed to them. An appeal might lie to the 
judge on any point as to the exclusion of any particular specifica- 
tions, or any specific limitation of reference to them. 

In confirmation of the view that such report of the referee would 
enable the judge to construe the specification, I may adduce the 
following statement of Chief Justice Erle, a judge of great ex- 
perience in patent cases, in his ‘‘ Observations on the Constitution 
of the Court for the Trial of Patent Cases,” which formed 
Appendix No, 5 of the report of the Royal Commission in 1864, 

“*In construing the specification the judge ought to know what— 
in the language of the statute—is the new ‘mode of manufacture’ 
for which the patent was granted, that is, what is the subject of 
the patent. In acquiring this knowledge he must acquire nearly 
all the knowledge that is needed for deciding the issues on the 
utility, the novelty, and the infringement.” 

Any one can understand that it makes all the difference at what 
period of the trial the judge acquires this knowledge, whether at 
the beginning or the end. No one was more alive to the import- 
ance of the court being informed to this extent at an early stage 
of the trial than the eminent judge referred to ; and he was also 
quite impressed as to the evil of the circuitous nature of the pro- 
ceedings usually employed to furnish the court with the know- 
ledge in question, throwing on the judge the wearying burden 
of disentangling the scientific evidence, and resolving it into its 
real meaning and legitimate effect. 

Now, a judge would be able to acquire the knowledge stated to 
be indispensable by means of the report of a qualified referee, in 
such a form as would enable him to understand what objects were 
denoted by the scientific terms of the specification, And his 
mind would be comparatively fresh and vigorous to apply such 
knowledge to the construction of the specification, and to the 
—., points of the case. 

In the ‘‘ Observations” above referred to, Sir W. Erle suggested 
that “‘provision might be made for ascertaining and furnishing to 
the judge correct models or diagrams, and explaining their me- 
chanical effect with the aid of an expert.” Or in the case of 
chemical patents, that provision might be made in an analogous 
way for ascertaining and explaining the chemical process, and so 
likewise where the subject of the patent combines both chemical 
and mechanical processes. If these issues were all for the judge, 
each might be tried separately, and the evidence might be confined 
to the point, that the intentional confusion, which is a frequent 
resource for the party in the wrong, might be excluded, and failure 
by reason of this disagreement of the jurymen avoided. 

In a future letter I will produce corresponding suggestions made 
by other eminent judges experienced in the trial of patent cases, 

WILLIAM SPENCE, Assoc. Inst, C.E, 

8, Quality-court, Chancery-lane, July 1st. 





RAILWAY ROLLING STOCK. 


In addition to the information supplied in conformity with the 
Act of Parliament, the London and North-Western, Midland, and 
Glasgow and South-Western railway companies show in their 
half-yearly reports the cost of all additions made to their rolling 
stock, giving details of the cost of new engines, and carriages, and 
wagons separately, and the average cost of each is therefore 
readily got at, The following are the details of the additions 
made in each of the last three years, ending with December :— 


Year ENDED DEcEMeeER, 


| 1871. 1 


| No. 


| 
L. AND N.-W. | £ | : d 
Engines & tenders | 169) 102,498} 607, 91) 115,826)12 
Passenger train) | 
vehicles eo «e| 84] 33,827) 397) 134] 39,656] 296) 259] 65,581] 253 
Goods train vehicles 2132) 123,413 58 3423 239,387) 70/3274) 241,114) 74 
MIDLAND. | 
Engines & tenders 
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79,082/1304 








89) 192,755|2166 44) 107,860 2451| 56) 147,781/2643 
| me | a ee | | 

Passenger train| | 
vehicles :— 
First-class .. ..! 
Second-class . ‘| 
“| 





2 700} 350, 13 4589) 352 


a 1484] 212 
Third-class .. 3 650) 217 146) $4,271] 235) 65) 14,494) 223 
Composite .. 1} = 375) 375) 51) 19,265] 877) 25] 9424) 377 
Horse-boxes «| 20} =. 2982] 149) 30 4474] 149 
Carriage trucks .. 34 2069] 61) 16) 972) 61 


Other vehicles .. 
Total .c co co} § 


43] 10,500) 244, 49 9556) 195 
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Goods train vehicles! | 

Goods wagons, | 
open .. «. «| 843) 54,401] 652515] 171,475] 68/1389] 112,493) 81 
Vitto covered ..| 2 223) 111 
Cattle wagons .. | 85 8176} 96) 115) 11,947] 104 
Other vehicles ..| 153} 17,225 112, 111) 14,911 1342307 203,761] 88 


Total.. .. ..| 996) 71,626 722711] 194,562] 723813] 328,423) 86 
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The method of charging to capital the cost of their new engines 
as adopted by the London and North-Western Company prevents 
our having a fair idea of the actual average cost of each addition ; 
and the report does not state how the difference is to be explained. 
The actual cost of their new carriages does not in the same way 
appear to have been charged in the half year in which the additions 
have been made. The average cost of their goods wagons built in 
1871 was £58, rising in 1872 to £70, and in 1873 reaching £74. 
The rise in the cost of materials used in their construction has 
therefore in their case increased the cost of an average wagon £16, 
or about 28 per cent. A somewhat less striking, but still large 
difference occurs in the Midland average. With them the average 
cost of the additions made to wagon stock was in 1871 £65, which 
rose to £68 in 1872, and to £81 in 1873, the increase in the two 
years being, therefore, £16, or only about 25 per cent. The 
Glasgow and South-Western show an increase of £11 in the cost of 
their new wagons, comparing 1873 with 1872. The effect of the 
increase of prices is strikingly illustrated in the cost of the exten- 
sive additions made to the stock of engines on the Midland. 
The 89 acquired in 1871 averaged £2166 per engine, those added 
in 1872 averaged £2451, and in 1873 another 56 averaged £2643 
each, showing therefore an increase over 1871 of -£477 per engine, 
or about 22 per cent. This company have also during the past 
three years made extensive additions to their stock of composite 
carriages at £377 each, horse-boxes at £149 each, and carriage- 
trucks at £61 each, in each case probably old contract prices, as 
the cost remains the same in oak year. In the latter part of 
1872 this company acquired six new family carriages, the cust of 
which appears to have been £2897, or an average of £483 each, 
being the highest average recorded for a passenger train vehicle, 
yar anee «| 8) ing, the increased price of materials was not 
ge ly felt by the companies in 1871, and the averages of 
1873, compared with those of that period, show that up to the 
present time it has not been more than about 25 per cent, on the 
cost of railway plant, 
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ON LIFEBOATS.* 
By Mr, Cuartes H. Bevog, M. Inst, C.E. 

I PROPOSE to confine my remarks entirely to lifeboats, excluding 
all other life-saving appliances, such as rafts, belts, buoys, mortar 
and rocket apparatus, &c. &c., which are sufficiently numerous of 
themselves to occupy your attention for an evening. First of all, 

“then, what is a lifeboat? and in what respect does it differ from an 
ordinary boat? Before attempting to answer this question, I must 
divide the boats into two classes, viz., those to be used from the 
shore, and those to be employed on board ship. 


I.—SHoreE LIFEBOATS. 

The Royal National Lifeboat Institution states that a lifeboat 
should possess the following qualities:—(1) Great lateral stability 
or resistance to upsetting ; (2) speed against a heavy sea; (3) facility 
of launching and taking the shore; (4) immediate self-discharge of 
any water breaking into her; (5) the important advantage of self- 
righting if upset; (6) strength ; (7) stowage room for a large number 
of passengers. 

I shall endeavour to explain to you what efforts have been made 
to combine all these somewhat conflicting qualifications in one boat, 
and will commence with a brief history of the origin of the lifeboat 
movement, and a description of the various boats which have been 
invented. The earliest mention which I can discover of any at- 
tempt to make a boat, which should be superior to ordi ones 
as regards safety, is in 1780, when one Lionel Luken, a coachbuilder 
of London, began to turn his attention to the subject, and in 1785 
he took out a patent for a boat, which to a great extent embodied 
almost all the more needful properties possessed by the present life- 
boats; at the same time he published a pamphlet ‘‘ Upon the 
Invention, Principle, and Construction of ee mergible Boats.” 
He suggested that such boats should be protected by bands of cork 
round their gunwales; that they red be rendered buoyant by 
the use of air cases, especially at the bow and stern, and that they 
should be ballasted by an iron keel. Luken succeeded in getting 
an ordinary boat at Bamborough converted into a lifeboat on his 
principles, and it proved successful; but he could not induce the 
authorities or the public to take the matter up, and he had to be 
contented with the barren honour of being the inventor of the 
first lifeboat. In 1789 the ship Adventure was wrecked at South 
Shields, and the whole of the crew perished within 300 yards of 
the shore, which was crowded with spectators, who were powerless 
to render assistance for want of a boat which could cope with the 
furious seas, This calamity induced the gentlemen of the locality 
to form a committee, and to offer a reward for the best plan of a 
lifeboat, William Wouldham, a painter, obtained the first prize, 
and Henry Greathead, a boatbuilder of South Shields, stood next 
on the list. The best points of the various designs were selected, 
and a boat was built by Greathead, which combined them all, and 
his name became identified with it, though the claims of Wouldham 
were stoutly asserted. Greathead’s boat was of the following dimen- 
sions :—Length, 5Oft.; beam, 10ft.; depth amidships, 3ft. Sin.; depth 
from topof stems, 5ft. 9in., giving asheer of 2ft. Gin, Thesides, exter- 
nally, for a length of 21ft., were cased with a layer of cork, 16in. deep 
and din. thick, secured to the boat by thin plates of copper. There 
were five thwarts, to row ten oars double banked, short oars being 
found more manageable in a rough sea, and the stroke more certain, 
than with long oars rowed single banked. 

The internal part of the boat next the sides, from the underside 
of the thwarts down to the platform, was cased with cork, the whole 
quantity of which affixed to the boat was nearly 7 cwt. It is re- 
markable that although Luken had pointed out the great advantages 
of side and end air cases, especially the latter, neither were used in 
Greathead’s boat. The ends were made alike to enable the boat to 
be rowed either way, and the great curvature of the keel and bot- 
tom enabled it to turn very quickly. 

The carriage for the boat was built on the same plan as the 
Liverpool timber wagons, with wheels 9ft. in diameter, between 
which the boat was suspended. 

About thirty of these boats were built, and some stationed at 
various points on the coast, others being sent abroad. 

In 1802 the gold medal of the Society of Arts and fifty guineas 
were awarded to Mr. Greathead for his lifeboat, which is described 
as ‘‘a boat of peculiar construction, named a lifeboat, in conse- 
quence of the lives of many shipwrecked persons having been 
preserved byit.” Subsequently Parliament awarded £1200 to Mr. 
Greathead, and he received other rewards from the Trinity House 
and Lloyd’s. 

In 1807 the gold medal of the Society of Arts was awarded to Mr. 
Christopher Wilson, for a secure sailing boat or lifeboat, called by 
the inventor a “ neutral-built, self-balanced boat.” Neutral-built, 
meaning neither clincher nor carvel built, but both united, clincher 
on the inside and carvel on the outside, by which the advan- 

tages of both modes of construction are obtained and the disadvan- 
tages are counteracted. (See Fig. 6.) Self-balanced, meaning that 
the boat was balanced by means of two outside air cases, which 
were now practically introduced for the first time. This boat was 
considered by some people a great improvement on Greathead’s, 
being lighter and more manageable; but I cannot ascertain whether 
more than one was ever constructed. In 1814 the Society of Arts 
awarded a silver medal and ten guineas to Mr. T. Boyce for his 
invention of a lifeboat or safety-buoy, which was made of wooden 
laths, nailed upon circular wooden frames forming two cylinders 
with pointed ends, each cylinder divided into five compartments 
by the wooden frames, The cylinders were connected together by 
iron bars, and covered with several layers of linen and brown paper, 
coated with water-proof cement, and protected by a casing of stron 
canvas. Both sides of the boat were alike, and each side paler en | 
with a mast and sail. Its length was 9ft., diameter of cylinders 
12in., and the distance between them 12in. It weighed 180 lb. and 
cost ten guineas. It was intended to save the lives of persons who 
fell overboard, and to convey a rope ashore; in fact it was more a 
lifebuoy than a lifeboat, but may be looked upon as the precursor 
of the present tubular boat. In 1817 the same society awarded a 
silver medal to Mr, Gabriel Bray for a lifeboat fitted with air cases 
under each thwart, and one — outside the boat on each side. 
Mr. Bray’s plans are very defective, and appear to be intended for 
adapting ordinary boats to act as lifeboats, Up to this time very 
few active steps had been taken to provide lifeboats round the 
coast; but in 1825, Sir William , Bart., who lived at 
Douglas, Isle of Man, took the matter up, and worked heartily in 
the lifeboat cause, both urging the establishment of additional 
lifeboat stations and going out in the boats himself; in one year he 
succeeded in saving eighty-seven persons, and on one occasion 
nearly lost his life while endeavouring to save others. In 1824 
Sir William Hillary, Mr. Thomas Wilson, and Mr. George Hibbe 
founded the ‘‘ Royal National Institution for the preservation o' 
Life from Shipwreck ;” which, with the aid of fourteen smaller and 
local associations, promoted the lifeboat cause, though not always 
in the best way. In 1848 the Admiralty called for returns from 
the various coastguard stations as to the condition of the lifeboat 
service in their respective neighbourhoods; the result showed a 
state of things very far from satisfactory. The total number of 
lifeboats was about one hundred, but of these only fifty-five were 
reported as being ee repair, and many of this number were of 
such heavy construction, that much of their usefulness was sacri- 
ficed, Twenty boats were declared to be in only tolerable repair, 
and twenty-one were bad and unserviceable, Owing to the faulty 
construction of the boats, the brave fellows who manned them too 
frequently lost their lives in attempting to save others, One boat 
gained a dreadful notoriety: on one occasion she drowned four 
of her crew, on another twelve, and on a third twenty men were 
drowned out of her. It would take up too much time to relate all 
the sad accidents which occurred in connection with the lifeboat 
service ; but in 1849 the loss of the South Shields lifeboat, with a 


* Read before the Liverpool Polytechnic Society. 








crew of twenty pilots, drew public attention to the subject, and 
for the second time a wreck at this place gave a fresh impetus to 
the lifeboat movement. The principal cause of the loss of life on 
this occasion was attributed to the want of self-righting power in 
the boat, which came ashore bottom upwards. In 1850 the Duke 
of Northumberland offered a prize of 100 guineas for the best 
raodel of a lifeboat. The following defects of the existing boats 
were pointed out as guides for the competitors :—(1) They do not 
upright themselves in the event of being upset. (2) That they are 
too heavy to be readily launched, or transported along the coast in 
case of need, (3) That they do not free themselves from water 
fast enough. (4) That they are very expensive. In due course 
280 models were sent in, not only from this country, but also from 
France, Holland, Germany, and America, About fifty of the best 
of —— were ee nee Exhibition 4 oe — — also 
ca a rt to be pre accompanied by plans and drawings, 
which cundmeaieiel, with the view of eliciting the best ty | 
lifeboat. The answers received were sufficient to fill five folio 
volumes of manuscript. Such was the variety of form and prin- 
ciple displayed by the models, that the committee deemed it neces- 
sary to institute a regular competitive examination, assigning 
marks to the different necessary qualifications which were propor- 
tioned as follows :— 


Quality. Marks. 
Ist.—Rowing boat in allweathers.. .. .. «2 se ef oe 20 
2nd.—Sailing boat inall weathers... .. «. «se os 8 os 
3rd.—Sea boat, i.¢., stability, safety, buoyancy forward for 

launching through surf... .. .. .. oe ef « 10 
4th.— Means of freeing boat fromm waterreadily.. .. .. «. 
5th.—Extra buoyancy, nature, amount, distribution, mode of 

application .< «. «2 co oc ce of cf ee ee 
6th.—Power of self-righting .. .. «. «8 8 os os os 9 
7th.—Suitableness for beaching co ee sc 00 08 ef 
8th.—Room for and power of carrying passengers... .. .. 6 
9th.—Moderate weight for transport along shore .. .. .. 3 
10th.—Protection from injury to bottom o 02 eo ee 3 
llth. — Ballast, as iron 1, water 2, cork 3 .. «2 .. 8 ee 6 
12th.—Access to stem and stern ee 20 06 cf ce os 
13th.—Tumbler heads for securing warps, &c,.. .. «+ ss 2 
l4th.—Fenders, life lines, &c. &c. .. .. 1. oe ee oe oe 1 


Total 100 


It was decided that the model exhibited by Mr. James Beeching, 
of Great Yarmouth, possessed the best combination of necessary 
qualifications, and to it was awarded 86 out of the 100 marks, This 
boat was a self-righting one, and practically the original of the ex- 
isting boats of the Royal National Lifeboat Institution. A fine 
boat called the Northumberland was built by Mr. Beeching, and 
stationed at Ramsgate, where for fourteen years she performed 
noble work in saving life on the dreaded Goodwin Sands, until in 
1865 she was worn out with the tremendous strains she had under- 
gone, towing out behind the steam tugs, beating over the sands, 
and dashing against wrecks. This boat was the means of saving 
261 lives from vessels that were utterly lost, and assisted in 
bringing nineteen vessels and their crews safely into harbour. 
She was replaced by a self-righting boat, presented to the institu- 
tion by the inhabitants of Bradford, and called after that town. 
Several other lifeboats were built on Beeching’s plan, but their 
self-righting properties were purchased at the expense of a 
dangerous crankness. The boats at Lytham, Carnarvon, and 
Rhyl, were all capsised, and in each instance some of the crews 
were lost. The Royal National Lifeboat Institution was not con- 
tent with the prize boat, and Mr. James Peake, assistant master 
shipwright in H.M. dockyard at Woolwich, was requested to 
furnish a design for a lifeboat, which might combine as many of 
the advantages, and have as few of the defects as possible, of the 
best of the models which competed for the Northumberland 
prize. Mr. Peake’s design was based upon that of the prize boat, 
but he made several improvements and modifications ; and a boat 
was built at the public expense in the Woolwich Dockyard. 
Various experiments and a trial off Brighton, in a gale of wind, 
were made with this boat, in course of which further improve- 
ments were suggested, and eventually the present standard boat 
of the institution was arrived at. 


EXxistinG LIFEBOATS. 


I shall now proceed to describe the principal varieties of lifeboats 
in use in this country, transverse sections of which are shown upon 
the diagram. Fig. 1 represents the north country or improved Great- 
head plan, and is now nearly obsolete. These are the widest 
rowing lifeboats in existence, some of them having as much as 
104ft. to 11ft. beam, with a length of 30ft. These wide boats 

uire long oars, with two men to each, to propel them, thereby 
thing a large number of lives in every boat. They do not possess 
the property of self-righting, and it was in one of them that 
twenty lives were lost in 1849. On these diagrams, the air-tight 
compartments, which constitute the extra buoyancy, are all 
marked with the letter A. In Fig. 1 this extra buoyancy occupies 
a large portion of the interior of the boat, so that, if filled with 
water, it would still float buoyantly. By referring to Fig. 1 it 
will be seen that these side air cases contribute vastly to the 
stability of the boat, by leaving a very small space for the water 
to occupy, when one gunwale is thrown level with the sea, and 
that space but slightly on one side of the centre of gravity, con- 
sequently the water ship would have but little tendency to 
weigh the boat down. The continuation of the air cases to the 
unwale is objectionable, as they occupy space which is valuable 
or the stowage of shipwrecked persons. A water-tight deck, 
marked B, extends across the boat, a little above the level of the 
sea outside ; and any water that may be shipped is discharged 
through tubes into the sea below. Although this boat is called 
after Greathead, it differs very much from that to which the 
medal of the Society of Arts was awarded in 1802, as the descrip- 
tion and illustration of that boat in the ‘‘ Journal” of the society 
does not mention or show any air cases, Fig, 2 represents one of 
the Norfolk and Suffolk sailing lifeboats, which are a | as 
aucient in model as the one just described. They are splendidly 
adapted for the special use for which they are requi viz., as 
sailing boats to proceed to wrecks on outlying banks, and are not 
intended for closer service, that would be performed under oars. 
The extra buoyancy is obtained by means of cork fenders outside 
the gunwale and by side air cases, occupying a large portion of the 
interior of the boat. With regard to stability, these Norfolk 
boats retain more water when inclined to leeward than some boats, 
as shown by vig. 2, buta large portion of it is to the windward or 
~  heng of the centre of buoyancy, where it serves the yg 
of t, and thereby adds to the stability ; in fact, thi — 
liarity is the chief characteristic of this description of boat. They 
are ost entirely ballasted with water, being furnished with two 
holes in the bottom, under each thwart, which are closed by plugs 
fitted with long handles, as shown by Fig. 2, so that the men 
sitting on the thwarts can insert or withdraw them at pleasure, 
One great advantage of this plan is, that the boats are so easily 
handled in launching or bendiie g, as they are launched empty, 
but as soon as they are clear of the e plugs are withdrawn 
and the water admitted to the outside leve he weight thus 
taken on board varies in amount from four to seven tons, accord- 
ing to the size of the boat ; and the absence of this weight — 
a boat ballasted in the ordinary manner would have in her) must 
rove a great inconvenience when she is ashore. his water 
is confined to the centre of the boat by the side air cases ; 
cross air cases at the bow and stern, brought up to the level of 
the thwarts, confine it le’ — A great quantity of water 
also settles between the large tim of these boats, beneath the 
side and end air cases, which are movable boxes, and cannot 
therefore be made to fit so closely as to fill up those s . In 
addition, they are furnished with iron keels, weighing from 
12 owt. to 17 cwt. About nine of these boats are in e: oe, and 
they are exclusively i 


the ae lifeboat of the Royal National Lifeboat Institu- 
tion, a plan and sections of which are shown by Figs. 3, 7, and 8, 
and which is most clearly exemplified by the model before you. 
I am most anxious that you should carefully consider the various 
principles which are embodied in this boat, and endeavour to 
suggest some improvements in its construction; for it must be 
borne in mind that it is the result of all the experience gained by 
the institution in the ey of its large fleet, now consist- 
ing of 235 lifeboats, and, while the institution is determined to 
spare neither trouble nor expenses to insure its fleet being com- 
posed of the very best class of boats which can be procured, still, 
on the other hand, it is obliged to be most cautious in adopting 
any new invention, until it has been thoroughly tested and proved 
not only to be a theoretical advantage, but also one which will 
suit the tastes and prejudices of the very conservative class of men 
who have to use them—I mean the fishermen and boatmen of our 
coasts, who must feel perfect confidence in their craft before the 
will risk their lives in them in a gale of wind, and who look with 
great suspicion on any boat which does not, to a great extent, re- 
semble those they are accustomed to employ in their daily occu- 
pations. 

On the plan Fig. 8, A represents the water-tight deck, B the 
relieving tubes, C the side air cases, D the end air chambers, E the 
ballast, F scuttles to admit of a free current of air under the water- 
tight decks when the boat is ashore, G another scuttle for air, 
and to receive a pump. In the cross section Fig. 9, A represents 
the sections of the side air cases ; B the relieving tubes, of the 
same depth as the space between the decks and the boat's floor ; 
C, C, C, C, are spaces beneath the deck, placed longitudinally 
at the midship part of the boat, and filled with cases packed with 
cork, forming a portion of the ballast ; D, scuttle for ventilation, 
having a pump fixed in it, by which any leakage beneath the deck 
can be pumped out when afloat. The festooned lines on the model 
represent exterior lifelines, attached round the entire length of 
the boat, to which persons in the water may cling until they can 
be got into the boat ; the two central lines are festooned lower 
than the others, to be used as stirrups, so that a person in the 
water, by stepping on them, may climb into the boat without 
assistance. The institution claims that this boat possesses in the 
highest degree all the qualities which a lifeboat should possess, 
and which I enumerated at the commencement of this paper. The 
extra buoyancy is obtained entirely by means of air cases. When 
the lee gunwale is level with the sea there is more space inside 
to leeward of the centre of gravity than in Figs. 1 and 2, the air 
cases having the corners taken off to afford room for the stowage 
of passengers, and to prevent the side buoyancy being placed too 
high for the purposes of self-righting. The self-discharge of water 
is provided for by the relieving tubes L, for, as the water-tight 
deck is always slightly above the level of the water outside, any 
sea that is shipped must flow out through these tubes, which are 
furnished with very simple self-acting balanced valves, that afford 
no obstruction to the free egress of water, but, closing by the 
pressure of the sea outside, effectually prevent the admission of 
any. The actual time occupied by one of these boats in freeing 
itself from water is about 30 seconds. Some people will be much 
astonished to learn that a large portion of the ballast is composed 
of cork or wood, as shown at C,C,C, C. It must be remem- 
bered that though cork and wood are lighter than water, still 
they have a considerable specific gravity of their own, and for the 
purposes of ballast 1 cwt. of wood or cork is nearly as good as 
1 cwt. of iron or lead; the only advantage which the latter 
materials possess being that the same weight oocupies less space 
than the former, and can therefore be placed further below the centre 
of buoyancy, while the cork or wood ballast has the important ad- 
vantage of assisting to float the boat in the event of the bottom 
being stove in, whereas the same weight of metal would sink her. 
On one occasion, in 1858, the boat at Youghal, County Cork, in 
launching got stove on a rock, and a large hole made in her ; she 
became at once deeply immersed, and the water rose 5in. or Gin, 
above her deck, the spaces beneath it being filled; nevertheless 
she proceeded on her errand of mercy, and saved fourteen men. 
This she could not have done had her ballast been of metal, A 
32ft. boat carries an iron keel of 9 cwt., and about the same 
weight of cork ballast. The really distinguishing feature of these 
boats is the property which they possess of ‘“‘self-righting,” and 
perhaps no point of lifeboat design has been so much discussed, 
criticised, and abused as this one. Many people say, give usa 
lifeboat which will not upset, and then we can dispense with the 
self-righting principle and all its attendant disadvantages, for its 
warmest admirers must, and do admit, that it has its drawbacks. 
But, unfortunately for this argument, no lifeboat has yet been 
discovered (save, perhaps, ene to which I shall allude hereafter) 
that cannot be upset; breadsh of beam will not secure it, for 
boats have been capsised ** end over end” when exposed to a heavy 
surf; and when an ordinary non-righting boat is capsised the loss 
of life is invariably very great. Most of you will recollect the 
capsising of the Point of Ayre lifeboat, belonging to the Mersey 
Docks and Harbour Board, in 1857, when her whole crew of 
thirteen men perished. In 1861 the Whitby lifeboat capsised, and 
twelve out of ber crew of thirteen men were drowned. It was the 
capsising of the Shields lifeboat, and the loss of twenty out of her 
crew of twenty-four, which caused self-righting to be made one of 
the principal features of the competition for the Duke of North- 
oniedealls prize. In these three accidents forty-five lives were 
lost out of fifty, many of which might have been saved had the 
boats been capable of self-righting. On the other hand, three of 
Mr. Beeching’s prize lifeboats were upset, and several lives lost ; 
but these catastrophes were caused principally by the use of water 
ballast, which is not employed in the boats built on the plans of the 
Institution. These boats may be described as Beeching’s principle, 
improved by Mr. Peake, and amended in accordance with the ex- 
perience gained by the Institution. Several of them have capsised, 
and unfortunately, in a few instances, have lost some of their crews ; 
but there is every reason to believe that, under the same circum- 
stances, any other lifeboat would have been upset, and if the boats 
had not been self-righting, the whole of the crews would have 
perished, instead of a small proportion. On more than one 
occasion the whole crew has regained the boat after being upset, 
and proceeded to complete their work. The best proof of the 
safety of these ts, taking into consideration the hazardous 
nature of their occupation, is the fact that a the last twenty- 
two years the Institution has only lost from all causes, twenty- 
nine persons from its own lifeboat crews, and many of these lives 
were Jost by the men being crushed against wrecks, ‘falling over- 
board, &c.; which does not affect the merits of the boats. The 
method by which this peculiar property is obtained is by attaching 
a heavy iron keel to the boat, and otherwise pone s sufficient 
weight of ballast, by giving a considerable amount of sheer; and by 
enclosing the bow and stern by air-tight chambers. These cham- 
bers have sufficient buoyancy to support the whole weight of the 
boat when upset, with the keel at a considerable height above the 
water; it is then floating on two points, with the ballast far above 
the centre of buoyancy, thus forming an unstable equilibrium. In 
this position the boat cannot remain, and as soon as the keel falls 
to one side or the other of the centre of gravity, the weight of 
ballast the boat round, the water escapes thro the 
relieving tubes, and she is again ready for service, The following 
are the requirements requisite to insure self-righting : (1) Ballast ; 

losed air chambers at the bow and stern, placed sufficiently 
above the centre of gravity; (3) limited breadth of beam; (4) 
limited side buoyancy. (1) ast : This isa sitive source of 
safety, as it increases the stability and additional weight, gives 
ter momentum to the boat, and enables her to be rowed against 
eavy seas, which would drive a lighter one astern. (n the other 
hand this increased weight is a disadvantage in launching and 
beaching, and in handling the boat ashore. Moreover, the ballast 
involves a greater t of water, at times preventing the life- 
passing over which a boat drawing less could cross 
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1OMtt. to 12ft, in’ breadth. I must now draw your attention to 


oy lp pee Air chambers at the bow and 
stern have great advantage of preventing water from being 
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shipped at the ends, and if it is shipped amidships of confining it 
to the centre of the boat, instead of allowing it torush to and 


as the boat pitches; the buoyancy at the bow lifts the boat well | 
hich would swamp anopen one. In| 


up to an advancing wave, w é 
order to insure self-righting these chambers have to be carried u 
so high that they present a considerable surface to the wind, whic 
is a great disadvantage under oars or canvas. (3). Limited beam: 
Any reduction of beam must diminish the lateral stability, and 
some sacrifice of beam is essential to self-righting. On the other 
hand a reduction of beam enables the boat to be pulled more readily 
against the sea, and in the boats of the Institution, which have a 
beam of about one-fourth their length, this reduction places them 
on a par for speed with those of greater beam, and therefore of 
ater stability, but without high end aircasesand notself-righting, 
fi) Limited side buoyancy: A portion of available side buoy- 
ancy must be sacrificed, otherwise the centre of buoyancy would be 
oo high ; but Fig. 3 shows that this sacrifice is not serious as 
regards the water which can lodge to leeward inside the boat, and 
increases the stowage space for passengers. : i 
As I said at the commencement of this paper, a lifeboat is a 
combination of conflicting qualities, and in no point is this more 
strongly shown than in the self-righting principle ; but by compar- 
ing the sad loss of life which has occurred from the capsising of 


non-righting boats, as contrasted with the few losses which have | tubular boat. This challenge was advertised and circulated in | 


happened in the self-righting ones, I am inclined to believe that 
the Institution has adopted a wise course in adhering to this 
principle. I should add, that in order to insure strength and 
elasticity these boats are now built of fir, on the diagonal principle; 
formerly they were clinker-built of oak. Unfortunately there 
exists a considerable amount of prejudice against this class of boat 


| but light iron arches, staysand ties, On the iron frame was placed 


fro | a grating, extending nearly the length of the boat, and upon this 


= rested aframe forming seats for sixteen rowers double- 
ked, and supporting the rowlocks. It was ascertained that 
these tubes required aweight of 8} tons to submerge them, and 
there was space on board for stowing one hundred persons, in 
| addition to the crew, and this number would about equal the 
| weight mentioned. Any contrivance for enabling this form 
| of t to free itself from water is unnecessary, as none 
| can be retained, and the danger of upsetting is reduced to 
{a minimum. The stability of the boat can increased to 
| almost any extent, without increasing the area of the mid- 
| ship section, by simply increasing the distance between the 
tubes. The tubes are necessarily, from their form of construction, 
very strong, and even if they are inj by striking 


seriously impair the efficiency of the craft. 





oars than the New aie one; but I do not think she is equal 
to her in buoyancy and strength. Her dimensions are as follows :— 
Length, 36ft.; breadth, 10ft. 2in. outside tubes ; breadth, 9ft. Sin. 
outside gunwales ; diameter of tubes, 3ft. The objections to this 
class of boat are—(1) The prejudices of the fishermen and boat- 
men respecting a boat so unlike anything to which they have been 
accustomed ; and, though it might be thought that this difficulty 
would soon be overcome, it is astonishing how wedded these men 
are to the boat of their own locali For instance, a Liverpool 
boatman, accustomed to a Mersey gig, would hesitate to go to sea 
in a Yorkshire coble; and a Portsmouth wherryman would not 
like the look of a Mersey gig. (2) Their great weight, the clumsy 
carriage which they require, and their unsuitability for launching 


3 | off alee shore. In Liverpool, where they can be kept afloat or 
against any | R 

| hard substance, the filling of one or twocompartments would not | 
One great advantage the best appliance for saving life. Their durability has also been 


suspended from davits, these objections do not apply. (3) Their 
great cost, though this should not be an objection if they are really 


of this mode of construction is the shallow draught of water which questioned; but, as the New Brighton boat is always kept afloat 


New Brighton draws about 12in., thus enabling the boat to go where | compared with other boats that are kept in boathouses. It 


it secures. The Challenger only drew Shin., and the boat now at | and exposed to the action of the tide, I do not think she can be 
| 


| a deeper one could not venture, 
| In 1852 Mr. Richardson issued a challenge to all the lifeboats in 
| Great Britain to a trial of their capabilities, as against those of the 


| every possible manner, but up to the present time it has never 
| been accepted by any lifeboat. I think this is much to be regretted, 
| as the trials proposed by Mr. Richardson are so comprehenaive, 
| that if they were fully carried out, the relative merits of the 
| various hoats would be decided. Unfortunately there are very 
| great difficulties in the way of organising a competitive trial by 


has been suggested to form the tubes of wooden staves, like a 
cask, but I do not think it would be possible to make the com- 
artments watertight, if this mode of construction were adopted. * 
hether Mr, Richardson’s principleis right or wrong, he is deserving 

of oy eae praise, for the time, money, and ability he has devoted 
to the lifeboat cause, without ever receiving the slightest remunera- 
tion, or even acknowledgment of his services; and I hope some 
day to see many more of his boats stationed on the coast, especially 
where large and powerfulones arerequired, and steam power isavail- 
able to tow them out to the place where their services are wanted. 
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on the Mersey, partly owing to the fact that the self-righting boat | 


at New Brighton is a small one, and is compared with the large 
tubular boat at the same place; secondly, because she is found to 
tow very badly, and here the lifeboat is nearly always rowed out; 
whereas rowing well is the special characteristic of the tubular boat. 
It should be borne in mind that the self-righting boat at Ramsgate 
is nearly always rowed long distances to the Goodwin Sands, and 
with perfect safety. Ihave not time at my disposal to describe the 
transporting and launching carriage, whichis an essential companion 
to the boats of the Institution. I now come to the description of 
one of, if not the most important invention which has yet been 
made in the way of lifeboats. I refer to the tubular lifeboat, models 
of which are before you. This boat was invented by Mr. Henry 
Richardson, of Bala, in 1830, when a wreck at Weymouth, and an 
examination of Blanshard’s cylindrical air pontoons as used by the 
Royal Engineers in the formation of bridges and rafts, suggested 
the idea. In 1831 three of these boats were built, one so small 
that a young child was in the habit of rowing it alone at Wey- 
mouth in the surf with perfect safety. The matter then dropped 
for years until in 1848, Mr. H. T, Richardson, then an officer in the 
Fourth Dragoon Guards, and a son of the inventor, caused a boat 
to be built at Manchester. In this he made the voyage from 
Manchester to Flint, vid the Canal, the Mersey, and the Dee. 
When the Duke of Northumberland offered his prize, Mr. H. T. 
Richardson submitted a model in competition, and it was one of the 
50 sent to the Exhibition of 1851, but as = are aware it did not 
obtain the prize. Mr. Richardson was, however, so convinced of 
the superiority of the tubular system, that he had another boat 
built in Manchester which he christened the Challenger. It 
was constructed of two circular tubes, 2ft. Gin. indiameter, and 40ft. 
long, gradually tapering at the ends, which were curved upwards 
and inwards. The tubes were posed of ch l iron one- 
sixteenth of an inch thick, strongly tinned and painted ; each tube 
was divided into twelve compartments, the divisions being of the 
same substance as the exterior. The tubes were —— side b: 
side at a distance of 3ft. from one another, and the bent en 





brought nearly in contact, They were held in position by strong 














lifeboats. They would have to be brought together from various 
points of the coast and kept waiting with their crews, perhaps for 


| weeks, until the sea was rough enough for a trial; the boats might 


be injured and some of the crew drowned. Altogether the expense 
would be enormous, but I wish it could be undertaken at the 
public expense, In order to meet Beeching’s prize lifeboat, which 
was stationed at Ramsgate, Mr. Richardson gallantly sailed the 
Challenger round from Liverpool to that port, a voyage which 
occupied twenty-eight days. The boat encountered very severe 
weather, and her powers of sailing, rowing, and towing were tested 
in the most satisfactory manner. When she arrived at Ramsgate, 
Messrs. Beeching declined to bring out their boat to compete with 
her! She was then sailed to London, and eventually, I believe, 
sold to the Portuguese Government. Since then two boats have 
been built on this principle, models of which are before you. One 
is stationed at Rhyl, and the other at New Brighton, both being 
under the control of the Lifeboat Institution, and have been in- 
strumental in saving many lives, without once meeting with an 
accident, or losing one of their crews. About the latter boat I can 
speak with some little authority, and I can confidently assert that 
a finer lifeboat never floated, nor is there one in which the crew 
can have more confidence than the New Brighton men have 
in theirs, They will go anywhere in her, and she tows and sails 
admirably, though a trifle heavy under oars, A sectional eleva- 
tion of her is shown on Fig. 10 and by a model. Her dimensions 
Fare as follows :—Length over all, 40ft.; diameter of tubes, 3ft.; 
distance apurt, 3ft. 6in. The Mersey Docks and Harbour Board 
has a boat built on this ——_ but with a difference in the 
mode of construction. e tubes, instead of being circular, are 
flat on the inner sides, see Fig. 11; the ends of the tubes are not 
brought together, but the inner sides remain el throughout, 
and have a sort of bow or cutwater at one end. One object of this 
is to prevent the water thrown off by the bows of the tubes 

ing thrown in between them, where the is confined, and 
where it undoubtedly retards the boat. By the altered plan, it is 





contended that all the water thrown off by the bows shall pass away 
freely outside the tubes, This boat is undoubtedly faster under 








FIG .18 








I have now concluded my description of shore lifeboats, and 
must briefly draw your attention to ships’ lifeboats, which have 
not by any means reached the same state of perfection as the 
former. 

II.—Sure’s LIFEBOATS, 

In order to improve this most important description of boat, in 
February, 1870, the Society of Arts offered its gold medal for a 
ship’s lifeboat, suitable for the mercantile marine, under the 
following conditions. The boats, of which plans or models are sub- 
mitted, should combine as far as possible the following require- 
ments :—(1) Buoyancy sufficient to insure that the boat be 
manageable, when in addition to the number of persons and addi- 
tional dead weight (if any) she is intended to carry, she is filled by 
a sea; (2) the fittings or appliances by which such buoyancy is 
obtained to remain efficient under all circumstances of climate and 
temperature, as well as under exposure to sun, weather, and salt 
water ; (3) fitness for use as an ordinary ship’s boat ; (4) strength ; 
(5) durability ; (6) lateral stability, or resistance to upsetting on 
the broadside ; (7) relief of water to the outside level ; (8) cheap- 
ness ; (9) simplicity of structure ; (10) lightness. On reading the 
above, it will be seen at once how different are the conditions 
from those of a shore lifeboat, and how the ordinary boats of the 
Institution would fail to comply with them, egpecially with re- 
quirements Nos. 3, 8, 9, and 10. It will also be noticed that self- 
sohting was not considered as essential ; in fact boats in an opensea 
are far less likely to be upset than in the heavy breakers near the 
shore. Several models were sent in, and a trial made with full- 
sized boats ; a most valuable report was then issued by the Society 
of Arts, which stated that in order to meet the first requirement, 
it is indispensable that a much larger amount of extra buoyancy by 
enclosed air be provided than exists in or ships’ lifeboats at 
the present time ; that to comply with the fifth requirement, it is 
essential to distribute as large an amount of buoyancy 


* Since writing the above, a memorial signed by ninety of the boatmen 
of Deal has been presented to the Institution, asking for a tubular life- 


bout for that station, 
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sides of the boat as is compatible with the efficient management 

_ of the oars and ample accommodatiou for passengers. That to pre- 
vent the water shipped in a heavy sea from rushing to either end 
of the boat, a large amount of end buoyancy should be provided. 
In order to check the motion of the water, and to confine it in the 
centre, where it acts as the inner sides of the side and end 
air cases should be perpendicular. To comply with the third re- 
quirement, viz., “ fitness for ordinary use,” the extra buoyancy 
should be obtained by means of portable air cases, conforming to 
the shape of the boat, which can be readily removed when the boat 
is required to carry cargo in harbour, or for other ordinary pur- 
poses, and quickly replaced when she is required to act as a life- 
boat. The committee recommends that the Government should 
compel every ship to carry a proper number of rea/ lifeboats, instead 
of the sham ones which are allowel at present. In conclusion, the 
committee added, that feeling satisfied that the whole efficiency of 
a lifeboat in a heavy sea is dependent on the amount and efficiency 
of its air buoyancy, they recommend all merchant ships’ lifeboats 
should be provided with side air buoyancy to the thwart level; in 
portable air-tight cases, which shall on each side be equal to one- 
fourth the width of the boat, and therefore combined to one-half ; 
and with “‘ end air buoyancy” at bow and stern, which combined 
shall not be less than one-fourth of the boat’s length. That the 
should be provided with not less than two relieving holes, wit 
plugs, having in the larger boa s at least 3in. in diameter, and ia 
the smaller ones 2hin. diameter. And also that a small wooden 
rail or batten should be bolted along the centre of the boat, from 
the foremost to the aftermost thwart, to prevent persons sitting on 
the windward side from being thrown over to leeward by a heavy 
lurch, or by a sea breaking into the boat. Also that at least one 
bucket for baling should be kept, secured by a landyard, within 
the boat. The council eventually awarded two gold medals ; one to 
Messrs. Woolfe and Son, for their wooden boats, and one to Messrs. 
Hamilton and Co., for their iron boats. 

Messrs. Woolfe and Son's Lifeboat.—This boat combines all the 
requirements of a lifeboat, as set forth in the report of the Society 
of Arts, which I have just quoted. The prize boat was 25ft. long 
by 7ft. beam, was built of wood, and had end and side air compart- 
ments of the proportion recommended by the committee. There is 
no ae in the shape of the boat, except that she is very 
flat floored ; the top of the air cases being flat and level with the 
thwarts, they afford additional dation for 








With the crew on board and the water almitted to the outside 
level, this boat has a freeboard of 20}in. and with fifteen additional 
passengers the freeboard is reduced to 12in. It takes eight men 
to stand on the gunwale to bring itawash. The air cases are easily | 
removed, thus rendering the boat available for service as a cargo | 
boat. The seas breaking into her are ejected to the outside level | 
by means of two plug holes in the bottom, the remainder being 
baled out after the plugs are again inserted. 








objections to this boat are two, viz., heaviness under oars, owing 
to the enormous frictional resistance of the basket-work, and of 
the weight of water which is carried in the interstices of the cork. 
Secondly, the great uncertainty which exists as to the durability 
of the cane, The first objection is not of much importance, in 
case of a ship foundering in mid-ocean ; as then a boat is wanted 
that will bear rough usage and will float, speed under oars not 
being essential, but anything which renders a lifeboat useless for 
the purposes of an ordinary ship’s boat will always be deemed an 
objection by shipowners, One great advantage of this form of 
construction is its lightness, a boat 25ft. long, 8ft. beam, and 3ft. 
4in, deep only weighing one ton. I may add that the idea of con- 
structing lifeboats of cane is not a novel one, a model of a boat of 
+f material having competed for the Northumberland prize in 
Berthon’s Patent Collapsing Lifeboat.—This is a very clever in- 
vention, but in order to explain it properly it would take more 
time than we have at our disp sal, and would require several draw- 
ings. These boats possess two important qualifications, viz., light- 
ness and compactness. A boat, 16ft. long and 5ft. wide, will carry 
twenty men, and will collapse toa width of only llin. Another, 
36ft. long and 12ft. wide, will carry one hundred persons, and is 
only 18in. wide when collapsed. For yachts they are invaluable, 
as a boat that will carry twenty-five persons is only 10in. wide 
when stowed on deck. As might be expected, the objection to 
them is the complication of parts and their cost, which is 50 per 
cent. more than that of ordinary boats. 

Chapman’s Life and Surf Boat.—This is the most recent inven- 
tion in the way of lifeboats, and the last to which I shall call your 
attention. It is built of iron, and has something the yoy wt 
of a whale, being a slightly oval tube, tapering to two biunt flat 
ends, and furnished with a keel. The experimental boat, which 
was tried on the Mersey in December last, is 25ft. 6in. long, greatest 
diameter, vertical, about 7ft.6in. Weight, without gear, 3 tons 
6cwt. She carried sixty-two men. She is fitted with a small mast 
and sails, but no provision is made for rowing. I cannot consider 
this a lifeboat in the strict sense of the word, as I do not believe 
any man could remain on her round deck in a heavy sea, to work 
the sails and steer, although there is a slight protection afforded by 
means of stanchions and ropes. She can only be deemed an ark of 
refuge, for use in case of a ship foundering at sea, when no doubt 
she would float about with sixty people on board until they were 
picked up ; but even for this purpose I consider she is very defec- 
tive, as the only means of access to the interior is through two 
small hatchways, and anyone jumping on to her deck from the ship 
would have great difficulty in retaining a footing. Her great 
weight and cost would prove a drawback to her general adoption. 

I must now conclude these remarks by acknowledging the valu- 
able assistance which I have received in preparing this paper from 
Mr. Lewis, the able and energetic secretary of the Royal National 


Messrs. Hamilton and Co's Metallic Lifeboat.—This boat has | Lifeboat Institution, who has furnished me with much valuable 
been so recently described to you by Mr. Robertson, that I need | information, and to whom I am indebted for the loan of the model 


hardly allude to it ; but my paper would be incomplete if I did | 


before me ; to Captain Ward, R.N., the Inspector of Lifeboats of 


not mention it. In almost all respects it is a counterpart of Messrs, | the Institution, who most kindly placed at my disposal a paper 
Woolfe’s boat, having the same length and breadth ; and the pro- | which he read before the United Service Institution on this sub- 
portions of the air cases are identical. With the crew on board, | ject, together with the diagrams which illustrated it ; to Captain 
and the water admitted to the outside level, it had a freeboard of , Hills, to Messrs. Forrest and Co., Wvolfe and Son, Mr, J. White, 
20}in., and 144in. with fifteen passengers in addition. It took | and Mr. G. S. Robertson, and also to the Rev. John Gilmore, M.A., 
nine men to stand on the gunwale to bring it awash. The two | from whose heart-stirring work, entitled ‘‘ Storm Warriors,” I 
points of difference between Hamilton’s and Woolfe’s are in the | have derived much information, and have read with the greatest 


material, one being built of galvanised corrugated iron, and the 
other of wood, and the means of ejecting the water. With regard to 
the first difference, I must express a decided opinion in favour of 
wood, which has, however, two objections, viz., liability to decay ; 
and leakiness caused by the shrinkage of the wood, from the heat 
of the sun in the tropics, or from that of the funnel in steamers. 
Metallic lifeboats are free from these defects, but have many others, 
such as cost, weight, durability, difficulty of repair in case of in- | 
jury, and last, but not least, want of buoyancy of material. A 
wooden boat after being stove in will still float and afford some 
slight support to her crew, but an iron boat under similar cir- 
cumstances will go to the bottom. The second difference is the 
mode of ejecting the water, and this contrivance has been 

since the medal of the Society of Arts was awarded. Woolfe’s 
has merely two plug holes, as already described, while Hamilton’s 





is provided with one of the most ingenious mechanical contrivances 
that can be conceived. The two plug holes, 3in. in diameter, are 
placed in the centre of the boat, and a water-tight bulkhead is 
tixed on each thwart, on opposite sides of the plug hole, see Fig. 


12. Each of these bulkheads is furnished with asimple flap valve, | 
opening inwards. In the event of the boat shipping a sea she is the fall of a cornice, a foreman plasterer gave evidence at the in- 


turned head to wind, and as the bow rises to the waves all the 


pleasure and interest. 

The preparation of this paper has been a labour of love to me, 
and I should probably never have known so much about lifeboats 
as I do now if I had not undertaken it ; and I do trust that I have 
succeeded in awakening your interest in this important subject, 
and as it is not granted to all of us to be inventors, still there is a 
way by which you can promote tae great cause of saving our ship- 
wrecked sailors, namely, by subscribing to the funds of the Royal 
National Lifeboat Institution, which has done more than any other 
society in the world towards saving life. 





THE ALEXANDRA PALACE. 


Tue members of the Civil and Mechanical Engineers’ Society 
not long since paid a visit to the Alexandra Palace, and were 
conducted over it by Mr. Clements, the managing agent of Messrs, 
Kelk and Lucas, the contractors. The progress that has been 
made towards the completion of the work is considerable. When 
a melanchol ident occurred on the work a few weeks since in 





quest upon the body of a man who had lost his live by the accident, 


water contained in the forepart of the boat passes through the | that he (the foreman) was not aware of extra men being employed, 


valve in the foremost bulkhead, but cannot pass the second one, 
consequently the water is heaped up in the space between the two 
bulkheads. As the bow falls again the valve closes, and the water 
in the centre would be higher than the outside level if the plugs 


have been left in ; on withdrawing them it would fall to the level | 


of the sea, The same process is repeated as the stern rises, and a 

few movements of the boat are sufficient to free her from water, 

with the exception of about lin. in the bottom. The larger the 

central space the more rapid will be the discharge of water ; but, 

= ~ other hand, the greater will be the residuum left in the 
at. 

Messrs. Lamb and White's Lifeboat.—This was the first real 
saip’s lifeboat that was ever adopted, and has undoubtedly done a 
great deal of good service. A cross section of it is shown by Fig. 5. 
It competed for the Duke of Northumberland’s prize in 1851, and 
has been extensively adopted by the Admiralty, several large 
steamship companies, and more particularly by yachts. It is built 
of two thicknesses of plank, with prepared waterproof material of 
an adhesive nature interposed. The whole of the internal work, 
comprising the water-tight compartments, bulkheads, and decks, 
is of the same construction. The compartments on each side, 
forward and aft, are all built into the boat, forming double sides 
and giving great stiffness and strength. The great defects of this 
boat are, want of sufficient surplus buoyancy, and insufficient ac- 
commodation for passengers, owing to the air cases being curved 
up to the level of the gunwale. The air cases being fixed, it can- 
not be used as a cargo boat. It is admirably adapted for yachts 
and the coastguard service, being both lighter and cheaper than 
either Woolfe’s or Hamilton’s, and is far superior to the ordinary 
ship’s lifeboat. 

be’s Cork and Cane Lifeboat.—This boat was also recently 
explained to you by its inventor. The principal feature connected 
with it is the materials of which it is constructed, having the great 
advantage of not being stove in by being dashed against a ship’s 
side when being lowered into the water—the cause of much loss 
of life with ordinary boats. The thwarts do not extend across the 
boat, but only reach to a longitudinal plank, placed fore and aft, 
to which they are secured by hangers, so that the boat can be 
compressed considerably without injury, the thwarts sliding in the 
hangers. Fig. 13 is a cross section of the boat; by which it will 
be seen that it is composed of two baskets, placed one inside the 
other and secured to a deep wooden keel, the space between the 
baskets being filled with cork. No provision is required for the 
ejection of water which passes freely through the basket-work and 
between the cork, the bottom of the inner basket or floor of the 
boat being above the outside sea level. One of the best features of 
this most ingenious invention is the mode in which the stabili 
of the boat is increased by the water being retained on the wind- 
ward or elevated side, and discharged on the leeward or lowerside, 
This is effected by leaving a central space in the bottom extending 
fore and aft, which is not filled with cork ; and by lining a portion 
of the bottom of the boat and the sides of this central water s 
with a water-proof material, by which means the water is retained 
on the side which is up and its weight acts as ballast on 
the side where it is wanted and tends to right the boat. It is also 








rovided with the best disengaging gear that I have yet seen, but 
Which does not come within the province of this paper. The 


and that they were only doing the ordinary day’s work. It must, 
of course, be taken for granted that the witness spoke the truth, 
and the state of things may be altered now. However this may 
be, there are now 400 plasterers at work in the building, and more 
would be employed, probably, if they were to be had and could get 
properly placed. <A good deal of the ornamental plaster work still 
remains to be done, and much of the carpentry fittings, but the 
framework of the building may now be pr 1 plet 

For the erection of the first Palace the contractors had a steam 
engine and a brick-making machine at work upon a part of the 
company's estate, and made almost the whole of the bricks they 
requi A large number of these was saved from the débris after 
the fire, and have been used for the inside work of the new build- 
ing, and in the construction of the railway. The external work 
of the new Palace is of white Huntingdon and hard-burned yellow 
bricks, the enrichments being in Portland cement. In external 
appearance the buildings are very effective, and theaccommodation 
and facilities for enjoyment for visitors, as also the means and 
conveniences for the service of immense numbers of people, are re- 
markably full and complete. The principal area enclosed by the 
Palace walls is 690ft. long by 425ft. wide. There is a tower about 
180ft. high at each corner ; these are 42ft, square, and are covered 
with very tall Mansard roofs, that terminate in metal finials. 
They will contain large water tanks at the base of the roofs, In 
each of the side elevations, to the north and south terraces, the 
central portion of the building furnishes an imposing and effective 
feature. It consists of the ornamental gables of the grand central 
hall, which rise considerably above the side walls, and project 
from them about 12ft. They have over the entrances large round 
windows filled with stained glass. The towers also project from the 
side walls about 12ft. The spaces between the towers and the 
central part of the elevation are divided by pilasters into three 
portions, of which the central division is carried above those on 
each side, very much to the improvement of the general outline. 
These side walls have a massive cornice and a balustrade at the 
top, to be relieved by vases and statues placed at regular intervals. 
The projecting pilasters of the towers on the central part of the 
front, and on the portions of the wall intervening, all rise above 
the general upper line, and are ornamented with groups of 
statuary, single statues, vases, or other appropriate objects. 

At the east and west ends of the building there are projections 
from the main building, the widest of which is set back a consider- 
able distance from the outer corner of the towers; a second pro- 
jection upon the one referred to recedes from it in like manner. 
‘Lhe effect of these breaks is very satisfactory in the relief affordei. 
Another fine feature in the end elevations—they are both alike— 
is the large glass dome that rises in the centre, between the corner 
towers, but not quite as lofty as they are, above the two large con- 
servatories at each end of the Palace. 

The central hall, which is the grand feature of the whole 
structure, is 386ft. long by 184ft. Gin. wide. The roof, which is 
semicircular, is very lofty, and when the ceiling is finished will 
ape ae Be and ornate. The plate girder principals of 

which are placed 25ft. apart, are suppor upon four 
ranges wast doen extasnenn, on hanes sengp ab Se eis sin 
on the longitudinal line, but coupled at certain intervals. The 
lines of columns nearest the centre are double, and have clusters of 








fourcolumns at the points opposite the coupled columns of the single 
lines, Thecentralspan between these columns is 85ft.; the two spans 
at the sides are 25ft. each. The roof has two broad belts of white 
glass with ruby border, and between them at the top a range of 
highly enriched panels. The sides of the hall have arched open- 
ings, the spandrils and the ne between the side arches and the 
glass belts being ornamental and highly enriched. The cast iron 
columns are by the Stavely Iron Company, and the wrought iron 
work by Handyside, of Derby. 

The places next in size to the central hall are the theatre and 
the concert room, each capable of accommodating 4000 persons. 
Their respective dimensions are 158ft. by 84ft. 6in., and 155ft. by 
99ft. The theatre has one side to the north terrace and open 
courts along the opposite side and at both ends, There is also an 
open court between the concert reom and the central ball, 
Although bothof theside elevationsare alike, thesouth terrace front 
may be considered the principal, as having the best aspect, and com- 
manding the finest views, and also on account of the slope of the 
ground on that side. It may be added that the railway is carried 
under this terrace, and that there are two communications, one on 
each side of the ceatral hall, between the interior of the Palace and 
the railway platforms, Access from the grounds to the south 
terrace is by flights of wide steps opposite the south-east and 
south-west towers. The parapet that encloses the terrace on its 
outer edge has at the foot a deep grass slope. In this portion of 
the front there are a basement, a principal, and a first floor, ex- 
cepting, of course, the portion of the frontage occupied by the 
central hall, that appropriates crossing at right angles the whole 
width of the main building. The accommodation provided on 
this side of the building includes, in the west wing, two first-class 
banqueting rooms, the one 50ft. by 73ft., the other 50ft. by 67ft., 
with an ante-room to each. Also a refreshment bar, 120ft. by 
25ft., with serving rooms, wine bar, lift, and other conveniences. 
The east wing has a coffee-room, 50it. by 67ft., and a grill- 
room 50ft. by 70ft., with ante-rooms between. Also the otfices 
of Messrs, Bertram and Roberts, purveyors, wine bar, serving 
rooms, &c, Above these rooms on the first floor are, in the 
west wing, a grand banqueting hall, 2U0ft. long by 50ft. wide, 
with large room for cloaks and hats, serving room, china 
and glass rooms, &c, In the west wing on the first floor 
there are six dining rooms of different sizes. The banqueting 
hall has four fireplaces, each of these smaller rooms has one fire- 
place. The windows of the rooms that look out upon the front 
terrace are about 20ft.in height, and open to the floor; the 
bottom part of the window is hung, the middle portion is fixed, 
and the top part is hinged for ventilation. On the ground floor 
visitors have access to a covered colonnade, and from the upper 
rooms to an arcade ; these are each about l0ft. wide. They extend 
on each side of the central front to the projecting towers. The 
upper range of windows have semicircular heads, those of the 
lower range are square. 

Between the front buildings that have been referred to, and ex- 
tending from each side of the central hall, are two courts, each 
210ft. by 142ft. The eastern court is roofed with glass, the western 
court is open above. At the east end of the one court, and at the 
west end of the other, there are two large conservatories, 204ft. 
by 104ft. each. When the hall is not occupied there will be con- 
tinuous communication between the end conservatories along the 
two inner courts, and across the central hall from one extremity of 
the area to the other. On each side of the two inner courts are 
exhibition galleries and glazed corridors, that practically furnish 
for exhibition purposes four well-lit galleries, each 210ft. long by 
50ft. wide. 

The projecting buildings at the west end provide a theatre for 
special purposes, 60ft. by 40ft., and a library and reading room of 
the same dimensions, ‘he buildings at the east end are appropri- 
ated to the board and the company’s staff. The principal entrances 
to the Palace are at the centre of each elevation, north, south, 
east, and west, with the railway entrances before referred to. 
There are numerous conveniences and thoughtful provisions made 
by the architect that have not been referred to, such as artists’ 
rooms in connection with the theatre and concert room, billiard 
room, state room, post and telegraph office, refreshment butlers, 
&c.; these provisivus are ample aud coaveniently placed. A 
notable feature in the construction seems to be the judicious intro- 
duct ion of open courts, valuable as means for light and ventilation 
and as detachments in case of tire; at both ends of the central ball 
and on each side it is separated from the adjoining buildings; the 
theatre stands clear all round, and is only connected by the wall 
shown in the external design. 

The basement is admirably planned, and provides abundant and 
convenient appliances and accommodation in kitchens, ovens, 
bakeries, butteries, larders, store rooms, wine, beer, and coal 
cellars, engine room, ice well, servants’ and service rooms, plate, 
knife, and linen rooms, Xe. 

The design and details are in all points meritorious, and highly 
creditable to the skill and thoughtfulness of Mr. John Johneon, of 
Buckingham-street, the architect, as also to Messrs. Kelk Brothers 
and Lucas, the contractors, for the energy and abundant means 
and fertility of resource they have displayed in the performance 
of one of the most dashing building exploits of modern times, 


—_————_ } 











THE Propontis.--The steam ship Propontis, 1416 tons register, 
fitted with Rowan and Horton's patent vertical water tube boiler, 
arrived in Odessa on the 18th of June, on a trial trip, Although 
the usual trifling mishaps occurred which are always incidental to 
the introduction of noveltiesin anyshape, yet the voyage was in every 
respect successful. Corrosion there wasnone. Fresh water supply 
quite adequate toall the requirements of the boiler. Priming absent, 
and the saving of coal over compound engines of the same power 
about one-third. The entire absence of corrosion in this boiler 
deserves the attention of the Admiralty, for even the protective 
crust of deposit usually indulged in in the service was not per- 
mitted, but a perfectly clean surface constantly maintained 
throughout, to the great advantage of the boiler in a generative 
point of view. 

EXTINGUISHING Fires IN MiNES.—Mr. Martin Coryell recently 
read a paper before the American Society of Civil Engineers, on a 
fire which occurred in the Hidden and Cope mine, from which we 
abstract the following items :—‘* When the fire was first discovered 
the miners employed locomotives in various places to pump water 
into the mines, and for a time the fire was checked. They also 
cut holes into the mines in order to force the water through 
them, but the rush of air was so great that the fire appeared to 
burn with more savage fierceness. Even the sandstone rock was 
actually melted. This work was kept up for a month, and it was 
thought that the fire had been put out. In fact it was extinguished 
in the great portion of the mine, and every person was of the 
belief that the conflagration was conquered. The work, however, 
was very exhausting to the men, who were also dreading what is 
known as ‘a fall,’ and were watching intently for it. The fall 
came, and the concussion was so great that the men became 
frightened and quitted their work. The air again rushed into 
the mine, fanned the flame, and the fire extended over a greater 
area than before. After a while a new plan was adopted. Steam 
boilers were erected at various points, and the work of forcing 
steam into the mines was begun. This appears to be working with 
great success, At one time during the height of the fire the ther- 
mometer at the mouth of the air-shaft registered 212 deg. When 
50 Ib. of steam pressure was forced into the mine, the thermometer 
fell to 120, and when 70 1b. pressure was introduced, the thermo- 
meter fell to100. The men are now at work boring a nine inch hole 
with a diamond drill, so as to be enabled to put in at a different 
point another stream of steam to aid the others. The work is 
apparently going on successfully. The steam has evidently 
created a great amount of carbonic acid gas ; but as yet there have 
been no means of ascertaining the quantity thus created, or 
whether it was aiding the steam in doing the work of extinguish- 
the fire. The mines are at least 600ft. below the surface, 
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1253. An improved Toot or Suears to produce an outside screw on the 
neck of bottles, Lauchlan Rose, Leith, N.B., and James Brown, Edin- 
burgh, Midlothian, N.B.—11th April, 1874. 

1683. Improvements in the manufacture of Wroveut Iron, William 
| ay Sige pshire Ironworks, Hadley, near Wellington, Salop.—-12th 

‘ay, > 

1893. Improvements in apparatus for Lockina Raitway SiaNats and 
Swirtcues, and for locking railway signals and gates at level \ 
Robert Elliott Cooper, Kensington-terrace, Hyde Park, Leeds, York- 
oo Francis Campin, Fenton-street, Leeds, Yorkshire. — 30th 
May, b 

1935, An improved method of and apparatus for InpEx1na, Copyine, 
MULTIPLYING, and SecurinG Pustic and other Recorps and Documents, 
Thomas Arthur Dillon, Dublin.—4th Jwne, 1874. 

1960. Improvements in apparatus for InpicaTING the Rate of RoraTion 
of a revolving shaft, John Taylor, Norland-square, Notting-hill, London. 
—5th June, 1874. , 

1974. Improvements in Locks or Fastentnos for Boxes and other similar 
receptacles, applicable also to doors, Peter Faddy, Castletown Conyers, 
Limerick, Ireland. —6th June, 1874. 

1991. An improved description of Twine or Corp, Arthur Waithman, 
Prestwich, Lancashire. 

1995. An improved Priytine Ink, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Eugene Cré, Lyons, France.— 
8th June, 1874. 

2008. Improvements in Lamp Burners, Emil Kauffman, Red Lion-square, 
London.—A communication from C. A. Kleemann, Erfurt, Prussia.— 
10th June, 1874. 

2032. Improvements in Preservinc Fresh Uncookep Meat and other 
animal food, and antiseptic mixtures for that purpose, Alexander 
Herzen, Florence, Italy. 

2034. Impr ts in hinery for making Cray Retorts and other 
similar heavy articles made from clay, William Dewhirst Cliff, Wortley, 
near Leeds, Yorkshire. 

2036. Improvements in making Tonacco Pires, and iu apparatus therefor, 
Thomas McLuckie, Glasgow, Lanarkshire, N.B. 

2037. A new or improved engine or apparatus, in which steam or uncon- 
densible gas is to be used as a Motive Power, Matthew Augustus Soul, 
Leadenhall-street, London.—A communication from Messrs. Hartog 
and Co., Paris. —11th June, 1874. 

2038, Improvements in DrepGERs and Drepaina, and in the machinery 
or apparatus employed therefor, William Simons and Andrew Brown, 
Renfrew, N.B. 

2039. Improvements in Prianorortes, Charles James Coxhead, St. 
George’s-terrace, Kilburn, Middlesex. 

2040. Improvements in PuriryinG PaRaFFtne, and in apparatus therefor, 
John Miller and George Miller, Aberdeen, N.B. 

2041. Improvements in Raitway and other Carriace Srrinas, Alexander 
Melville Clark, Chancery-lane, London.—A communication from John 
Styles and George Artemus Barney, New York, U.S., Peter Valentine, 
Susquehanna Depot, Susquehanna, Pennsylvania, U.S., and Alfred 
Dewing Fox, Prescott, Granvill, Canada. 

2043. An improved Stirrup Bar, George Kinton Billings, High Cross- 
street, Leicester. 

2044. Improvements in Prorecrina the Inner Surraces of Iron, or 
composite ships or vessels, Benjamin Lumsden Thomson, Gracechurch- 
street, London. 

2045. Improved mode of and apparatus for Raitway Sicnatuinea, Austin 
Chambers, Marylebone-road, London. 

2046, A new or improved UmBrELLA Tip Fastener, Robert Lublinski, 
City-road, London. 

2047. A new or improved ArtiriciaL Stone, and the modes and means of 
manufacturing the same, Alexander Bennett McGrigor, Glasgow, 
Lanarkshire, N.B.—A communication from James Moeller Robertson, 
Melbourne, Victoria. 

2048, Improvements tn the Treatment of Peat, and in machinery and 
apparatus to be used therein, Frederick Ludewig Habn Danchell, 
Horwich, Lancashire. 

2049, Improvements in VaLves for RecuLatina the Surriy of Gas, and 
in other fittings connected with gas burners, Philip Jacob Lack, West- 
moreland-place, London. 

2060. Improvements in Comrounp Enotes, William Edward Newton, 
Chancery-lane, London.—A communication from William Baxter, jun., 
Newark, New Jersey, U.S. 

2052. Improvements in Breecu-LoapING SMALL ARMs, William Middle- 
ditch Scott, Birmingham. 

2053. Improvements in obtaining Perrumes, Scents, and Essences by 
distillation under vacuum, applicable also for obtaining tinctures and 
extracts of various kinds, Marshall Mason Harris, Rochester-square, 
London.—A communication from Frederick Walton, Edward Harris, 
and John Oliver, New York, U.8.—12th June, 1874 

2054, Improved Steam Exsavuster, James Christopher Ashton, Darwen, 
Lancashire. 

2055. Improvements in and connected with Fire-crates, William Bird 
Redish, Liverpool. 

2056. Improvements in Trars or apparatus for catching rats, mice, 
rabbits, and other animals, Achille Ferrari, Leeds, Yorkshire. 

2057. Improvements in the construction of Horsge-noges and TcRrnip- 
THINNERS, James Holmes, George Thomas Holmes, and Frederick 
Robert Holmes, Norwich, Norfolk. 

2058. An improved Lusricator, William Edward Rumsey and John 
Laurence Davies, Liverpool. 

2059. An improved Dovusie-way Surrpty Vatve, John Hays Wilson, 
Liverpool. — A communication from William Craig, Newark, New 
Jersey, U.S., and Henry Lefferts Brevoort, Brooklyn, New York, U.S. 

2060. Improvements in apparatus for Firtgrinac Liquips, Edward 
Perrett, Great George-street, Westminster. 

2061. Impr ts in the arrangement of Bao Fi_rers, Edward Perrett, 
Great Ge« orge-street, Westminster. 

2062. Improve: its in the facture of ExpLosive Compounns and of 
blasting charges for mining and other purposes, Samuel Joseph 
Mackie, Delahay-street, Westminster, Camille Alphonse Faure, South- 
road, Faversham, Kent, and George Trench, Broomfield House, Oare, 
Faversham, Kent. 

2063. Improvements in PREPARING and Compina Si.k Waste and other 
fibres, Samuel Cunliffe Lister, Bradford, Yorkshire. 

2064, Improvements in the manufacture of MeTaLiic ALLoys, Alexander 
Parkes, Gravelly Hill, near Birmingham. 

2066. Improvements in Sewinc Macsines and apparatus connected 
— Lewis Matthews Becker, Peckham, Surrey.--13th June, 

874. 

2068. A machine to Disinrecrate or Extract the Ramie Fisre from the 
inner wood and outer bark of the Ramir Pwant in its green state, and 
also to extract the fibre from all other textile plants in their green 
state, Gabriel Raphael Hugon, Great Tower-street, London.—A com- 
munication from Messrs, Antoine Berthet and Pierre Labéric, New 
Orleans, U.S. 

2069. Improvements in Steam Borters or STEAM GENERATORS, George 
Herbert Lloyd, Birmingham. 

2070. Improvements in SEL¥-REGULATING Horse-Hors, Samucl Charlton 
Armitage, Chatteris, Cambridgeshire. 

2072. Improvements in the manufacture of CyLinpricaL Boxes from 
Sueets of Mera or other material, and apparatus therefor, Jabez 
James, Princes-strect, Stamford-street, Surrey. 

2073. Impr ts in hinery for Fixinc Hees to Boots and Suors, 
Charles Marien Roullier, Boulevart Voltaire, Paris. 

2074. Improvements in Iron TeLteGrarn Pores, John Muirhead, jun., 
Stanley Villa, Thornton-hill, Wimbledon, Surrey. 

i fo fi ring Spikes, William 


2075. Imp ts in hinery for 
Lake, South ton-buildings, London.—A communication from 
Nathaniel Tay, Medford, Massachusetts, U.S. 

2076. Improvements in Box Smoorninc Irons, Henry Warner, Harry 
George Warner, and William Jackson, Ipswich, Suffolk. 

2077. Improvements in the method of Conpenstna Muriatic Actp Gas 
and other fumes, Robert Stirling Newall, Washington Chemical Works, 
Newcastle-on-Tyne. 

2078. Improvements in the construction of Lirr Pumps for mines and 
sewage and other works, Isaac Tipping, Manchester.—15th June, 1874. 
2079. Improvements in the manufacture of AnruRaceng, Paul Curie, 

Cornhill, London. 

2080. Improvements in Steam Borters and Furnaces, Edmund Outram, 
Greetland, near Halifax, and Joseph Horton, Huddersfield, Yorkshire. 

2082. Improvements in Weavina CoLOURED QUILTs, Robert Grime, 
Bolton, Lancashire. 

2083. Improvements in the Preservation of Hops, John Henry Johnson, 
Lincoln’s-inn-fields, London. — A communication from Théophile 
Auguste Breithaupt, Paris. 

2084. Improvements in the application of Bkarine or SUSPENSION Sprinos 
for furniture, vehicles, and other like purposes, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Picrre Frangois 
Marie Le Luyer, Paris. 

2086. Improvements in Porraste Rotary or Fan Biowenrs and in the 
manufacture of the same, Alfred Bennett, Birming! \ 

2087, Improvements in the Permanent Way of RaiLways, Frank Mierre 
Turner, Gloucester-road, Belvedere, Surrey.—Partly a communication 
from Thomas Sexton Sarney, Ottawa, Ontario, Canada. 

2088. Improvements in Torrepors, Charles Ambrose McEvoy, London 
Ordnance Works, Bear-lane, Southwark, Surrey. 























2089. Improvements in or applicable to Lappers and FYIRE-ESCAPES, 
William Hawkings, Kentish Town, London. 

2091. Improvements in Rartway RowirnG Stock for neutralising the 
injurious effects of collisions on railways, W! Dodshon, Gower- 
street, London. 

2092. Improvements eee to TarasHine and other AGRICULTURAL 
Macaings, John Potterton Fison, Teversham, Cambridgeshire. 

2093, Improvements in Dry Cxosers, John Ismay Fisher, Harworth, 
Nottinghamshire. 

2094, A new method of manufacturing Cast Steet Razors, EpcE Toots, 
Sueep Sears, and other articles, requiring a superior cast steel, direct 
from the steel or metal made by the Bessemer or Martin-Siemen’s 
process, William Johnson, Furnival-street, Sheffield. 

2095. An improved construction of and method of Rerarrinc Woop 
Pavements, Samuel Remington, Princes-square, London.—1l6th June, 
1874. 

2097. my ye in constructing Docks and Quay Watts, founda- 
tions, dges, subways, sewers, and other analogous works, Taylor 
Shipley Hunter, Glasgow, Lanarkshire, N.B. 

2099. An improved process for TemPpeRING and Forminc ARTICLES of 
Sree. or Sree. and Iron, and in apparatus connected therewith, 
George Frederic Simonds and James Augustus Ferson, Fitchburg, 
m1 ae or lan ed 8 for carryi lecti ha 

2101. A new or improv LEIGH for carrying or collecting grass, hay, 
and grain crops, James Pattison, Darnley Mill, Renfrewshire, N.B. 

2103. Improvements in apparatus used ConnectinG Service PIres, 
Cocks, and P.ivuas to Main Gas Pires, Thomas Rafferty, Manchester. 

2105. Improvements in the Permanent Way of Raitways, which im- 

rovements are also applicable for securing sole for other pu es, 
illiam Smith, Heywood, Lancashire, and John ittaker, Middleton, 
Lancashire. 

2107. Improvements in the construction of Sewinc Macarnes, and in the 
mode of actuating the same, John Colborne, Park-place, St. James’- 
street, London. 

2109. Improvements in Wueets for common road vehicles, Alfred Diss, 
West Bergholt, Essex. 

2113. Impro ts in or applicable to Tarasuine Macutves, and in the 
apparatus connected therewith, Henry Tasker and Henry Shackler, 

‘aterloo Lronworks, near Andover, Hants. 

2115. An improved sage and apparatus for manufacturing Ice, cooling 
buildings, and other cooling or refrigerating purposes, Charles Pie 
Newton Weatherby, South ton-buildings, London. —17th June, 1874. 

2117. An improved Fountain ‘PENHOLDER, Edward Primerose Howard 
Vaughan, Gnanesy-tane, London.—A communication from Valentin 
Messier and Charles Patron, Paris. 

2119. Improvements in apparatus for EnGcaGcinc, Ratsinc, RETArINIne, 
LowERIno, and Disencacine Suips’ Boats, William Barr and Robert 
Barr, Glasgow, Lanarkshire, N.B. 

= An improved Serine Hince, James Wood, Newport, Monmouth- 
shire. 

2125. Improvements applied to the Doors of the carriages known as 
LANDAUs, Edward Gedge, Wellington-street, Strand, London. 
—A communication from Messrs, Montegut and Barou, Faubourg St. 
Martin, Paris. 

2127. An improved Trap for Cisterns, George Alfred Henty, Notting- 
hill, London,—18th June, 1874. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

2100, Improvements in Cooxina, Licntine, and Heatrnc by means of 
Liquip Fvet, John Henry Johnson, Lincoln’s-inn-ficlds, London.—A 
communication from James Henry Thorp, New York, U.S.—17th June, 
1874, 

2108. An improved ArracuMent for Sewrna Macuines, George Haseltine, 
Sonthampton-buildings, London.—A communication from John James 
Thompson, Goshen, New York, U.8.—17th June, 1874 

2110. Improvements in Hook ATTacHMENTs to Banps of Fire-arMs, to 
facilitate the stacking thereof, Arthur Charles Henderson, South- 
ampton-buildings, Holborn, London,—A communication from Emerson 
Gaylord, Chicopee, Massachusetts, U.8.—17th June, 1874. 

2128. An improved combination and mode of employing ConcreTep and 
CemMENTED MATERIALS in union with othe: substances in the construc- 
tion of building, engineering, and other works, Philip Brannon, 
Parliament-street, London.—18th June, 1874. 

2173. Improvements in Reapinc and Mowina Macuines, Martin Benson, 
Southampton-buildings, London. — A communication from William 

Needham Whiteley, Springfield, Clark County, Ohio, U.8.—23rd June, 

1874. 


Patents on which the Stamp Duty of £50 has been Paid. 


1640. Castors for Furniture, &c,, Edward Thomas Hughes, Chancery- 
lane, London.—22nd June, 1871. 

1656. Twines, Lines, Corps, &c., John Bellamy Payne, Chard, Somerset- 
ry = William Edward Newton, Chancery-lane, London.—23rd 

une. 1871. 

1680. Reconprinc Grapnicatty the Pressure, Srecrric Graviry, and 
Vevocity of Steam, &c., John Davis, Great Dover-street, Southwark, 
—- John Arthur Ilbery, Liverpool-road, Islington, London, Bernard 
Isangk, Gilbert-road, Kennington, Surrey, and John Sullivan, Great 
Dover-street, Southwark, Surrey.—27th June, 1871. 

1688. PLairep or Foipep Fasrics, Ferdinand Rath, Goldsmith-street, 
London.—28th June, 1871. 

1702. CALENDERING Sturrs, Antoine Julien Deblon, Fives-lés-Lille, Nord, 
France.—30th June, 1871. 

1718. Mera.iic CarTRIDGE Cases, George Coburn Wilson, Birmingham.— 
8rd July, 1871. 

1823. ATtacuinc Door and other Knoss to Spinpies, John Walker, 
Birmingham.—12th July, 1871. 

1855. Pickers to be employed in Looms for Weavine, William Burslem, 
Cheadle, Cheshire.—15th July, 1871. 

1690. Materiats for Roorine, Peter Jensen, Chancery-lane, London.— 
28th June, 1871. 

= Spoots, &c., Peter Joel Livsey, Manchester.—7th July, 


. 





Patents on which the Stamp Duty of £100 has been Paid. 


2148. Acruatina, &c., RatLway Points and Sicnaus, Walter Easterbrook, 
Albert-road, Kilburn, Middlesex.—23rd July, 1867. 

1867. Rattway Sr1onars, &c., Joseph Grindley Rowe, Queen-squaro, 
Westminster.—27th June, 1867. 

1886. Sutpnurer of Carson, rles Otto Heyl, Berlin, Prussia.—28th 
June, 1867. 

1875. Icep Beveraces, William Edward Newton, Chancery-lane, London. 
27th June, 1867. 


Notice of Intention to Proceed with Patents. 


592. CLearina Snow, &c., from Tramways and Raitways, George Hen 
Smith, Finsbury-place, London.—A communication from Charles H. 
Perkins and James L. Stowe.—17th February, 1874. 

615. Cioar Licuts, Matcnes, &c, John Hynam, Wilson-street, Finsbury, 
Lundon.—18th February, 1874. 

622. GasLicut Apparatus, Oscar Siebert, Southampton-bulldings, London. 

623. GrinpinG the TRAVELLING Fats of CaRpING Enoines, Thomas Clegg 
and Thomas Lucas, Miles Platting, Manchester. 

624. Furnace Doors, Henry Cockey and Francis Christopher Cockey, 
Frome Selwood. 

628. BREECH-LOADING FiRE-ARMs, Edward Thomas Hughes, Chancery- 
lane, London.—A communication from Eli Whitney. 

~ — on Raitways, Septimus Lowe and Samuel White, 

ncoln, 

641. Gas, Henry Holland, Birmingham.—19th February, 1874. 

643, Measurino Liquips, Henry Pattman Trueman, Woodbridge. 

645. Supine Sasues.—John Jones, Birmingham. 

653, Sewace, Henry Young Darracott Scott, Ealing. 

656. Suaprinc Woop, John Robinson and John Smith, Rochdale.—20th 
gang’ 1874. 

660. Ice Breaker Suips, &c., Edward Griffith Brewer, Chancery-lano, 
London.—A communication from E. J, Weederman and 3 

661. AgtiriciaL Butter, Edw Griffith Brewer, Chancory-lane, 

don.—A communication from B. Diderichsen. 

668. Lamps, Edward Fiddian Jones, Birmingham.—2lst February, 1874. 

676. Privies and Dry Eartu Ciosets, Richard Sutton Harvey, Retford. 

680. Rock Drittinc Macuines, George Tomlinson Bousfield, Sutton.—A 
communication from Camille Ferroux.—23rd February, 1874. 

-~ Pickers used in Weavina, John Keighley, Bradford.—24th February, 


74. 
721. Jensen, Henry Baggeley, Gearve'’s-road, Crown-road, Fulham. 


—25th , 1874. 

728. Rartway Covuptinas, Louis Sterne, Victoria-chambers, Westminster. 
—26th February, 1874. 

736. Suirt-rront Waistcoat, Thomas iGteoie Palmer, Dalston, 

—A communication from Pierre phe Eugene Delarue. 

739. Paper Curtina and Ferpina Apparatus of Printing Macuines 
William Coniabeo, “Herbert's. Waterloo-road, Surrey, and 
James Smale, Hayles-street, Southw: 8 .—27th February, 1874. 

757. Kxitrinc Macutnes, Robert a len Strasse, Berlin, 

—A communication from John Schmitt, 

760. Tins or Recepracies for Preservine Foon, &., John Henry John- 
son, Lincoln’s-inn-fields, London, —A communication from Emile 

ea 


Teyssonneau. 
761. Preservina Ecos, John Henry Johnson, Lincoln’s-inn-fields, 
Loudon,—A communication from Dawson Miles,—2nd March, 1874, 





778. Brakes, &c., James Beckett, High-street, Worcester. 

780. SHARPENING Knives, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Owen Wilson Taft.—3rd March, 1874. 

801. Carpine Woot, &c., Joshua Thornton, Marsh Mills, Cleckheaton.— 
4th March, 1874. 

860. Grirrina Toots, &c., De Lancy Kennedy, New York, U.S.—10th 
March, 1874. 

953. Hook for Susrenpina Coats, Harts, &c., Alexander Melville Clark, 
Chancery-lane, London.—A communication from Charles Galusha Cole. 
—17th March, 1874. 

1036. SrretTcHeR Jotts for Umprecias and Parasots, William Holland, 
Bi ham. —25th March, 1874. 

1115. ConsumING or PrREvENTING SMOKE, David Jones, Millburn, N.B.— 
31st March, 1874. 

1170. Brakes and Courtine for RartroapCars, Henri Adrien Bonneville, 
Piccadilly, London.—A communication from Henry Emil Marchand.— 
4th April, 1874. 

1265. Steam Cuttivatine Arraratus, David Greig and Max Eyth, Steam 
Plough Works, Leeds.—11th April, 1874. 

1396. ARTIFICIAL Butter, Charles Renuick, Great St. Helen’s, London.— 
A communication from Lewis Tappan.—22nd April, 1874. 

1521. Prosectites for OrpNaNcE, Josiah Vavasseur, London Ordnance 
Works, Bear-lane, Southwark, Surrey.—30th April, 1874. 

1548. Wiraprawine Liquips from Casks, &c., Henry Boyland Wilsher, 
Newcastle-upon-Tyne.—lst May, 187 

1578. Preservine Foon, &c., William Mort, Fenchurch-street, London. — 
A communication from Eugene Dominique Nicolle and Thomas Sutcliffe 
Mort.—4th May, 1874. 

1580. Fire-escares, William J. Clayton, Brushfield-avenue, Dublin. 

1585. HEATING APPARATUS, Benjamin Looker, Kingston-upon-Thames, 
Surrey.—5th May, 1874. 

1590. StRinGs for Musica. INSTRUMENTS, James Baillie Hamilton, Univer- 
sity College, Oxford.—6th May, 1874. 

1680. Furnaces, Peter Jensen, Chancery-lane, London.—A communica- 
tion from John M. Ayer. 

1685. Musica InstRUMENTS, James Baillie Hamilton, University College, 
Oxford.—12th May, 1874. 

1754. Hor Water Boiters, &., Alfred William George Weeks, George 
Deal, George Lillywhite, and Alexander Oliver Launders, King’s-road, 
Chelsea, London.—18th May, 1874. 

1849. Guipinc, Drivinc, and Brakinc VeHiIcLes Runninc on SINGLE 
Raits, Hamilton Lee Smith, Westminster-chatmbers, Victoria-street, 
Westminster.—27th May, 1874. 

1894. TeLL-TaLe and other Sicnats and Switcues, John Ford, Reading.— 
30th May, 1874. 

1930. CarriaGes, Stephen Tuddenham, Lambeth, Surrey.—8rd June, 
1 


1943. Vatves of Steam or WATER Pressure Enoines, Henry Davey, 
Leeds.—4th June, 1874. 

1965. re or Fastentnos, Louis Sterne, Victoria-chambers, West- 
mi . 

1966, TRANSMITTING TELEGRAPHIC SicNats, James Wallace Brown, 
Leadenhall-street, London. —5th June, 1874. 

1971. SutpHate of Porasu, Charles Stuart Gorman, Irvine, Ayr, N.B.— 
6th June, 1874. 

1978. Gas, John West, Maidstone, Kent. 

1983. LigutmnG, EXTINGUISHING, and ReGcutatina Gas Famers, Joseph 
Theodore Dann, Cowley-road, North Brixton, Surrey.—A communica- 
tion from Michael Flitrscheim and Leopold Baumeister.—sth June, 


1874. 

2008. Lame Burners, Emil Kauffmann, Red Lion-square, London.—A 
communication from C. A. Kleemann. 

2009. Prerarinc Antuine for Dyeinc and Printina, John Casthelaz, 
Crumsall Vale Chemical Works, near Manchester. 

2016. Su_puate of Sopa and Sutruate of Porasu, William Hunt, Castle- 
ford, near Normanton. 

2017. Taps or Vatves, Henry William Heale, Southwark, Surrey, and 
Emilins David Gowan, Holloway, London. 

2019. Wire Bettina, Noah Greening and John Greening, Warrington. 

2023. Carpina Corton, &c., Charles Parkinson and Robert Henry Lord, 
Bolton.—10th June, 1874. 

2034. Cray Retorts, &c., William Dewhirst Cliff, Wortley, near Leeds. 

2035. TRoLLIEs or Trppinc Wacons, Augustine Styles, jun., Lamb Wharf, 
Greenhithe, Kent.—11th June, 1874. 

2041. Rarway and other OarRiaGe Sprines, Alexander Melville Clark, 
Chancery-lane, London.—A communication from John Styles, George 
Artemus Barney, Peter Valentine, and Alfred Dewing Fox. 

2044. Prorectine the Inner Surraces of Iron or Composite Sutrs or 
VessELs, Benjamin Lumsden Thomson, Gracechurch-street, London. 
2045. RarLway SIGNALLING, Austin Chambers, Marylebone-road, London. 

—12th June, 1874. 

2062. Exptostve Compounps, Samuel Joseph Mackie, Delahay-street, 
Westminster, Camille Alphonse Faure, South-road, Faversham, Kent, 
and George Trench, Broomfield House, Oare, Faversham, Kent. 

2064. MeraLuic ALLoyvs, Alexander Parkes, Gravelly Hill, near Birming- 
ham.—13th June, 1874. 

2072. CyLinpricaL Boxes, Jabez James, Princes-strect, Stamford-street, 





Surrey. 

2075. foam, William Robert Lake, Southampton-buildings, London.—A 
communication from Nathaniel Tay. 

2077. ConpENsina Muriatic Acip Gas, &c., Robert Stirling Newall, 
Washington Chemical Works, Newcastle-on-Tyne.—15th June, 1874, 

2083. Preservation of Hops, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Théophile Auguste Breithaup. —16th 
June, 1874. 

2100. Cooxine, &c., by Liquip Fue, John Henry Johnson, Lincoln's-inn- 
fields. —A communication from James Henry Thorp. 

2105. Permanent Way of Rattways, &., William Smith, Heywood, and 
John Whittaker, Middleton. 

2108. Szewinc Macwines, George Haseltine, Southampton-buildings, 
London.—A communication from John James Thompson.—1l7th June, 
1874. 

2128. ConcreTeD and CemeNnTED MATERIALS, Philip Brannon, Parliament- 
street, Westminster.—18th June, 1874. 





All persons having an interest in aan any one of such applications 
should leave particu in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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27th June, 1874. 
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*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRAOTS OF SPECIFICATIONS. 


1986. Ramway Carniace TRUCKS AND AXLE-boxES, @, Haseltine, South- 
ampton-buildings, og ig? Y mee from A, Higley, Cleve- 
land, U. 8.—Dated 4th June, 1874. 

This invention has for its object the construction of a railway carriage 
truck to the carriage body in such a manner that the body of the carriage 
when on the track shall have a longitudinal and transverse freedom of 
movement, thereby relieving the body of the carriage from sudden shocks 
or jolts while in moti in stopping, and starting. It has also for its 
object preventi a displ t of the boxes or pedestals in their 
een with the frame and axles, and the securing of a swing motion by 








means of an elastic or springs inter, between the body and 
the truck of the one end of the said spring being so secured as to 
move with the body of the carriage, w! the other end of the same 


is controlled the truck allowing the body and truck of the 
pair to move one ‘dependently of theother. Another distinguished 
feature of these impr ti sists in interla) friction rolls or 
rollers arranged in a frame or housing and forming a box or bearing for 
the carriage axle journals. . 
4104. ——— CLoTH _ hey Fasrics Capeowsen, A. F. Lacassaigne, 
St. Aubin, Epinay.— 8th December, 6 
This invention relates to an im; machine for effecting the nappiny 
of fabrics crosswise. The fabric placed in the machine, it is drawn 
along by the rotation of two cylinders of 1 both 
pass under the action of cards operated 
from one side of the machine, and working crosswise upon the fabric 
which they nap. To prevent the cards coming into contact with the pin 




















Jory 3, 1874. 


THE ENGINEER. 


1? 








or needle by which the ends of two separate cloths are united, a special 
arrang’ t of apparatus is ado; by which the cloths may be lowered 
for the passage of the pin or needle beneath the cards. A table with come- 
and-go motion causes the cloth to bend and aid the successive manipula- 
tions which it has to undergo, and there are various improvements in the 
construction of the machine and its gearing. 
4109. AsrpHaLtep Pavements, EF. W. Bonham, Lansdowne-road, Notting- 
hill.— Dated 13th December, 1873. 

This provisional specification describes coating asphalted pavements 
with tar and sawdust. 
4110. Arr Brakes or Raitway Trains, J. Steel, Glasgow.—Dated 13th 

" 187: 





73. 

The features of novelty which constitute this invention are the arrange- 
ment of the apparatus for actuating the brakes and the mechanism for 
coupling the pipes to the brake cylinders. 

4111. Heatine Buiipinas, C. J. Henderson, Edinburgh.—Dated 13th 
December, 1873. 

The feature of novelty which constitutes this invention is the system 
of heating buildings or apartments. 

4115. Looms ror Weavine, IW. Glover, Prestwich.—Dated 15th December, 
1873. 

This improved loom is a fixed vertical beam loom, and it consists of an 

endless chain of links containing shutties ; the warp passes between the 

ding and d ding parts of the chain; the horsehair or 
other weft is fed by hand or power to the shuttles. The invention 
also consists in certain instruments for selecting single hairs out of a 
bunch ; also in the apparatus for making the selvages ; also in the use of 
shuttles with hooks to insert the weft; also in a new way of holding the 
warp to prevent injury if the shuttle is caught in the shed, and in driving 
looms by a double crank like a bicycle. 


4123. Hotpinc anp Guipinc Pennotpers AND Penci1s, J. H. Johnson, 
Lincoln’s-inn-flelds.—A conmunication from N. B. Galland, Paris.— 
Dated 15th December, 1873. 

This invention has for its object the facilitating the holding and 
guiding of penholders and pencils by the aged or infirm, or by young 
beginners, the actual grasp or compression of the fingers and thumb on 
the penholder or pencil being entirely obviated, whilst its proper position 
between the fingers and thumb is effectually insured by the application 
of adjustable finger rings to the said holder. 

4130. Pire Joints, J. Phillips, Hammersmith.— Dated 16th December, 1873. 

This invention relates to a method of forming tight joints for pipes. 
The joint is of the spigot and faucet kind, the spigot and faucet being 
made with tapering parts fitting or nearly fitting each other at the front 
and back of the joint, with an annular cavity between the fitting parts, 
which cavity is filled with cement or fused material introduced through 
apertures in the periphery of the faucet. To prevent escape of the filling 
in, rings of yarn or other yielding materials may be placed in annular 
grooves in the tapering parts of the spigot and faucet. 

4132. Lire-preservinc Jacket, C. Léchaudée, Fécamp.—Dated 16th 
December, 1873. 

This invention consists of a life-preserving jacket and a box in connec- 
tion therewith containing a line fur placing shipwrecked vessels in com- 
munication with the shore. The jacket is composed of two pieces of 
strong sail cloth sewn upon each other so as to form several compart- 
ments, in each of which is placed a sheet of cork, the dimensions being 
regulated by the weight it is desired to buoy in the water. The jacket 
is buckled on by means ot three belts, one at top, one at bottom, and the 
other in the middle, this latter having rings coming the one in front of 
the chest of the wearer, the other in the centre of his back ; the line con- 
tained in the box is first passed through the back ring and then secured 
to the front one, so that it cannot hinder the movements of the swimmer. 
The box is of buoyant material and contains a reel wpon which is wound 
a line furnished with cork floats distanced about two yards apart, so that 
the line will readily float upon the water, and not impede the progress of 
a swimmer, who, provided with the above-mentioned jacket, shall endea- 
vour to carry a line from ship to shore or vice vers. 

4143. Exectric Tevecrarns, J. Neale, Stoke-upon-Trent.—Dated 17th 
December, 1873. 

This invention has for its object to enable the telegraphist to read or 
interpret the signals sent by a single needle or other commutator, both 
by the eye and the ear, the sound produced by the motion of the needle 
in one direction being more acute or grave than that produced by its 
motion in the other direction. As a consequence of the interpretation of 
the signals by the ear, the telegraphist is at liberty to direct his attention 
more effectually to the recording of the message by writing. According 
to this invention the signalling apparatus consists of a dial plate, 
at the back of which a horizontal electro-magnet is fixed. Between 
the poles of this electro-magnet a small magnet or magnetic needle 
vibrates, which is kept midway between the said poles by light springs. 
By the passage in one or other direction of a current of electricity 
through the electro-magnet, the vibrating magnet or magnetic needle is 
deflected to the right or left, and signals may be read from it in the 
ordinary way with the eye. On either side of the vibrating magnet or 
needle is a sounding pin, the said pins being connected respectively with 
two sounding boards or drums, of such size and thickness of material as 
to produce sounds of different quality or pitch. As the vibrating magnet 
or magnetic needle moves to the right or left, it strikes one or other of 
the sounding pins, and the latter its drum. The sounds produced corre- 
spond with the two motions of the vibrating magnet or needle, and are 
easily distinguished as signals by the ear. 


4171. InsuLators ror TELEGRAPH Line Wires, G. Schiich de Capanema, 
Rio de Janeiro,— Dated 19th December, 1878. 

This invention relates to the construction of insulators for the line 
wires of electric telegraphs and to means of securing the wires thereto. 
The insulator, of single or double bell-shape, supported on a stem is made 
wholly of non-conducting material with a crown projecting above. In 
this crown is formed a groove in which the wire is laid, the groove being 
widened out either atits centre or at its extremities for the reception of 
a collar or collars cast by an instrument like a bullet mould or soldered on 
the line wire. To prevent the line wire from rising out of the groove, a 
cross pin or wire is passed over it through holes in the crown of the 
insulator. 

4239. Ecoyomisinc Furi anp ConsumineG Smoke, J. S. Crosland, Man- 
chester.—Dated 24th December, 1873. 

The invention consists in heating air supplied to furnaces by means of 
flues or passages adjoining the furnace and its flues, and causing the air 
thus heated to enter at the front of the furnace above the fire-bars, and 
combined with the above arrangements the ashpit is partly closed in the 
case of solid fire-bars, or wholly closed in the case of hollow water fire-bars; 
in the former case only so much cold air is admitted as will keep the fire- 
bars from fusing; in the latter case a portion of the heated air may be 
allowed to enter the ashpit and pass to the fuel between the fire-bars. 


4240. Lamrs ror Burninc Hyprocarnons, J. W. Egginton, Hamilton. 
Ontario.—A communication from J. H, Stone, Hamilton.—Dated 24th 
December, 1873. 

The objects of these improvements are to produce a brilliant and steady 
flame, and to prevent the smoking of the globe or glass, and also to reduce 
the height of the lantern or lamp. To produce perfect combustion of the 
flame air is supplied to the underside of the cone of the burner froma 
cylindrical air chamber above the top of the globe; air tubes from 
the said chamber opening into a perforated collar under the burner; 
air also from the atmosphere through the perforated collar to the 
underside of the cone and through a perforated gallery, supporting the 
globe to the exterior of the cone of the burner. Perfect combustion of 
the flame thereby results. The upper end of the globe is supported by a 
spring wire clip carried by the cylindrical air chamber. The hollow bottom 
or foot of the lantern or lamp constitutes the oil cup or reservoir, by 
means of which in conjunction with the cylindrical air chamber the height 
of the lantern or lamp is considerably reduced. 


148. Screws, C. McK. Talcott, Harford, Connecticut.—A communication 
Srom W. H. Post, Harford, Connecticut.—Dated 10th January, 1874. 
This invention relates to imp tsin hi for facturing 
screws to be used in metal work. The First part of the said invention 
relates to the combination and arrangement of the parts of a screw ma- 
chine in such a manner that a chuck for holding the stock from which 
the screw is made shall have a uniformly continuous motion and at the 
proper times a greater speed than that of the said chuck. Also to the 
construction of feed mechanism. According to the Second part of this 
invention, the inventor modifies his imy d hine as follows :—He 
constructs the same with a revolving head having a rotary step-by-step 
motion ; from this head oe oe two measuring-stops which leave enough 
of the rod projecting from the chuck to form a screw. The said revolving 
head is hung upon a reciprocating plate which moves in ways on a 
standard. A box tool or stationary milliug tool is provided for cutting 
the rod to the proper diameter, and die-holders fitted with screw-cutting 
dies are fitted on the ends of shafts which revolve in the said head ; a 
cutting-off tool set in a tool-stock and operated by a lever is brought for- 
ward to cut off the screw. The screw is removed from the die-holder by 
the aid ofa screw-driver blade. 
162. Sarery Screws, J. Loewensohn, Berlin.—Dated 12th January, 1874. 
This invention relates to safety screws for securing packing cases so 
that they cannot be opened for purposes of plunder without leavin 
distinct marks, The safety screw has a tapering end helically twisted an: 
a round shank surmounted by a head with a toothed lip. When driven 
into a hole bored in the w it cannot be extracted by pincers or other- 
wise, but the shank must be cut bya chisel, and thus any attempt to open 
the case secured by such screws necessitates marks on the wood which 
lead to easy detection. 














605. Gas-motor Excines, C. D. Abel, Southampton-buildings, Chancery- 
lane, London—A communication from G@. W. Daimler, Muclheim-on-the 
Rhine.—Dated 18th February, 1874. 

This invention relates to improvements in gas-motor engines of the 
kind described in the specifications of patents Nos. 434 of 1866 and 2245 of 
1867. They consist chiefly in the construction and arrangement of a 
crank and levers and rods connected thereto for working the slide and 
for partly moving the piston, such crank being either moved by the 
engine, shaft, or lift at rest according as a pawl ted on it is engaged 
with or disengaged from.a ratchet wheel on the engine shaft. The en- 
gaging and disengaging of the pawl is effected by the movement of the 
piston in its descent and ascent, and is also controlled by a governor in 
such manner that when the engine shaft is revolving with sufficient speed 
the expenditure of gas is stopped. The slide is arranged for the admis- 
sion of the combustible gaseous mixture and of an igniting flame to the 
cylinder, and for the emission of the products of combustion from the 
cylinder by one and the same passage. The engine shaft is carried on 
brackets projecting from « ring fixed on the top of the cylinder, 
arranged so that the piston can be taken out without dismounting 
the sbaft. The piston rod has a groove to the back working on a 
dovetailed guide on a bracket fixed at the top of the cylinder, and 
beneath this bracket is a caoutchouc buffer against which the piston can 
strike. The toothed ring of the clutch apparatus is of wrought iron fixed 
to cast iron nave loose on the engine shaft having a lip shrunk on the 
toothed ring; this nave has a boss projecting into a recess in the nave of 
the clutch apparatus, into which recess the oil escaping from the loose 
nave drops, whence it flows out through a pipe. The water jacket is 
made to extend to the top of the cylinder so as to afford sufficient capa- 
city to render its continuous circulating unnecessary. 

2001. Dressinc Mitistones, G. Haseltine, Southampton-buildings, 
London.— A communication from 8. Dean, W. H, Smith, and H. Merrell, 
La-Crosse, Wisconsin.— Dated 9th June, 1874. 

This invention relates to an improved method and apparatus for dress- 
ing and furrowing millstones, and it consists in the employment of a solid 
emery-wheel revolving at a high speed to dress and furrow the stones, 
and in a novel machine for driving and manipulating the cutter-wheel as 
hereinafter described. The object of the said invention is to produce a 
machine by which the millstones may have their furrows sharpened and 
the glazing removed from the face expeditiously and in such a manner as 
to leave smooth clean faces and sharp feather edges to the furrows. 

4103. Sesquicntoripe or Carson, A. FE. Damoiseau, Paris.—Dated 13th 
December, 1873. 

It consists in manufacturing sesquicbloride of carbon by causing a 
mixture, in the required proportions, of chlorine and hydrocarbon gases 
to pass through granulated bone black (previously freed from calcareous 
matters), charcoal, pumice stone, or other suitable porous material con- 
tained in a platinum, porcelain, or other suitable tube heated to any suit 
able degree, and collecting the formed sesquichloride in any suitable 
receiver ; the inventor's improved process consequently does entirely away 
with the use of solar light, and he intends applying the same to the manu- 
facture of other chemical products besides sesquichloride of carbon, in 
which the substitution of one or more equivalents of the hydrogen of a 
hydrocarbon is to take place either by chlorine, iodine, bromine, fluorine, 
or other similar agents. 

4105. Lamrs, S. 1. Souchard, Paris.—Dated 13th December, 1873. 

The invention relates to the construction of « lamp which by the adjust- 
ment or changing of certain of its component parts is rendered applicable 
to a variety of purposes. When used in combination with reflectors it is 
provided with a wick tube of triangular shape which is replaced by an 
ordinary wick tube when the lamp is used for ordinary illuminating pur- 
poses. The reflectors are carried on a stem which can be unscrewed from 
the body of the lamp. The gallery is provided with upper and lower 
apertures with slides for regulating the internal and external air supply. 
When tke lamp is to be transported the gallery and wick tube are removed 
and the oil reservoir is closed by a screw cap, The support for the globe 
or receptacle containing the objects to be reflected is rendered adjustable 
on the gallery by a rack and pinion, and the keys for adjusting this 
support and the wick are provided with hinge joints so that they can be 
turned down in order to occupy less space in transporting the lamp. 


4106. CoLovrep Lenses or Lamps, J. J. Nickoll, Gravesend. —Dated 13th 
December, 1873. 

The invention consists in coating white glass lenses with a film of 
coloured glass instead cf making them of coloured glass throughout. 
In some cases the coloured films or plates may be enclosed between two 
or more pieces of white glass to form a lens, and instead of coloured glass 
coloured gelatine or balsam may sometimes be used. 

4107. Wasuinc Woot, F. Moore, Trowbridge.—Dated 13th December, 
1873. 

This invention relates to a novel arrangement of apparatus for washing 
wool. For this purpose the inventor employs an open tank which he 
charges with water by means of pipes so disposed as to insure a stream 
circulating round the tank. 

4108. Hvypravutic Cranes, Lirts, on Hoists, B., &., and J. Balinforth, 
Batley.— Dated 13th December, 1873. 

This consists, First, in improved arrangements for winding the hoisting 
rope on the drum. The Second part the invention consists in construct- 
ing the piston in a solid block and fastening the ordinary leather washer 
thereto by means of screws,by which means they are enabled to make both 
the piston and piston rod in one piece. 


4112. Turasninc Macutnes, W. R. Lake, Southampton-buildings, London. 
—A communication from M. Moucomble-Carly, Boulogne-sur-Mer.— Dated 
13th December, 1873. 

The said invention relates to an improved thrashing machine. It has 
a platform and uprights or standards kept in a vertical position by in- 
clined braces. The standards carry a shaft extending across the machine. 
In each of the four faces of the said shaft are tenoned four wooden blades 
whose extremities barely pass the surface of the platform. The said 
shaft has a crank and fly wheel whereby the said shafts and blades are 
operated. 

4114. Strorrer anv Borris, J. Edwards, Hull.—Dated 13th December, 
1873. 

This invention consists of an improved stopper and bottle so formed 
that the contents thereof are instantaneously and hermetically sealed or 
opened by applying a slight pressure followed by a single turn of the 
stopper. Also a means of olpting such stopper for use in ordinary 
bottles, 

4116. Burr Hinces, J. Underhill, Aston New Town, Birmingham.—Dated 
15th December, 1873. 

This invention consists in making each half of a butt hinge out of a 
rg of metal, part of which is doubled over backward so as to form the 
ody of the hinge, and is perforated with holes to receive screws for fixing 
the hinge to any article. The socket for the wire which forms the hinge 
joint is formed of rectangular pieces projecting from the side of the plate 
and bent over backward so as to form tubes or sockets, those upon one 
half of the hinge fitting between those of the other half, and their ends 
abutting against the edge of the plate bent over to form the body of 
the hinge as above described. 
cut out of the same plate so as to economise material, 

4117. Biscurr Bakine Ovens, @. Hutchin, Liverpool.—Dated 15th December, 
1873. 

This consists essentially of endless bands carrying biscuits on wire trays 
forwards and backwards through one or more baking spaces in an oven so 
as to receive and deliver at the same end. The baking space or spaces 
are formed of sheet metal or tiles and heated by the direct action of flames, 
or by heated gases passing through flues led over an upper and under a 
jower, and finally betweed the two baking spaces. 

4118. Picture Frames, J. Saunders, Cirencester.—Dated 15th December, 
1873. 





The apparatus consists of a drum carried upon an axle mounted in 
suitable framework, said drum carrying a gut or other sufficiently strong 
cord, which is passed over sheaves mounted in blocks formed to fit the 
om of the articles to be cramped. A winch handle and ratchet wheel 
and catch are also provided. 

4119. Conpenser Carpine Enotne, S. Roberts and 8. Berry, Cleckheaton. 
—Dated 15th December, 1873. 

The First part of this invention relates to means of dividing the sliver 
or film of wool or fibres under operation into strips as taken from the 
doffer cylinder, which the inventors effect either by means of an endless 
band or knife passing over a series of pulleys suitably arranged for the 
purpose, or by a series of revolving knives placed at suitable distances 
apart, which knives may either be plain or serrated on the edge thereof. 
The Second part of the invention relates to the rubbers of condensers, and 
consists in constructing them of strips or lags of w or metal mounted 
on leather or other flexible substance so as to form an endless sheet. 


4120. Vessets ror Hotpine InrLamMaBce Liquips, W. R. Lake, South- 
ampton-buildings, London.—A communication from EB. Moride, Paris, 
ed 15th December, 1873. 

This invention is designed to prevent accidents in the handling, trans- 
port, or storage of inflammable or explosive liquids, and consists in the 
peculiar construction of vessels for containing such liquids, and which the 
inventor terms inexplosive liquids, 

4121. Emerorpenine anp Brarpino Macuines, W. EB. Gedge, Wellington- 
street, Strand.—A communication from the Société Alminana and 
Sarkisian and A. H. Gigaroj), Paris.—Dated 15th December, 1873. ta 


—Dat 


Both halves of the hinge are stamped or | 


the plate of the machine to wind the thread around the crotchet needle 
when this latter rises again. A presser foot movable in every direction. 
A cloth-presser intended to hold the fabric when the crotchet needle rises 
in order that it may pass through it without dragging it upward; and an 
apparatus for instantaneously throwing out of gear. To cause all these 
parts to work simultaneously and in their turn, each of them receives its 
impulsion from a horizontal shaft driven by the fly-wheel and carrying at 
jtsend four cams regulating their working. 

4122. Warmine Bui_pryas, J. Crossland, Regent-street, London.—Dated 15th 
December, 1873. 

According to this provisional specification the air is first admitted into 
a stove-chamber, it then passes over a trough containing water heated by 
the stove, then through a gauze screen into a warm air chamber, from 
which it is distributed by properly proportioned flues to the rooms of the 
building. 

4124. Rattway Rottrne Stock, H. Handyside, St. John's Wood.—Dated 
15th December, 1873. 

This invention consists in interposing a spring between the wheel bosses 
and the axle-boxes of railway rolling stock to receive any lateral play of 
the axles in lieu of transmitting such lateral play to the body of the 
vehicle as at present. Also in lowering the centre of gravity of railway 
cartiages by suspending the main framing below the axle-boxes from 
cross-bars which rest upen springs taking their bearing upon or sus- 
pended from the axle-boxes. 

4125. Sream Boiters, &. Heyworth and N. Wilkinson, Blackburn.—Dated 
15th December, 1873. 

This invention consists in applying a rose-guard or grid to the lower 
end of the coils of pipes that are placed in boiler flues to economise fuel 
and to produce a circulation in the water from the lower to the upper 
part of the boiler, 

4126. Wixpow-sasn Fasteners, J. Burton, London.—Dated 15th December, 
1873. 

The features of novelty of this invention consist of a sasb-fastener 
which cannot be unfastened from outside the window, and effectually 
prevents draughts and rattling, and the fastener consists of a hasp or bar 
fixed to one sash, and which is secured to a pin fixed on the other sash, 
and by means of a screw the sashes are drawn tight together. 

4127. Givinc Motion to Sewine Macutines, J. Colborne, Junior Conser- 
vative Club, and Lady L. Alcock, Great Queen-street, Westminster.— Dated 
15th December, 1873. 

This invention consists in constructing and giving motion to sewing 
machines by clockwork, either direct from a pallet or impulse wheel to 
the needle mechanism, or by means of a descending weight over a cord 
and pulley. 

4128. Measunina anv Detivertnc Water into WaTER-cLoset Pans, G. 
Duty, Manstield.— Dated 16th December, 1873. 

This invention consists in suspending the cistern which has two or 
more compartments with inclined bottoms, one of which has an outlet 
pipe through which the water is discharged ; after passing from the first 
compartment the water passes from the said pipe into a funnel-shaped 
top of the supply pipe for flushing the pan. 

4129. Feepinc Bottes, N. Fellows, South Hackney.— Dated 15th December, 
1873. 

In carrying out this invention two tubes are employed of equal length 
of india-rubber, gutta-purcha, or other flexible material, one within the 
other. The inner tube is slit or cut longitudinally, the slit extending 
nearly to both itsextremities. The inner tube fits in the outer tube so as 
to be easily removable therefrom, but sufliciently tight for the slit or cut 
to be kept closed by the pressure of the outer tube. 

4131. Consotipatine ArtiriciaL Fret, W. A. Lyttle, Ham 
Dated 16th December, 1873. 

The features of novelty are, First, the consolidation of any powdered 
fuel by converting it into a concrete by means of any hydraulic lime or 
cement, as is done when making concrete with such lime or cement and 
gravel. Secondly, the formation of planes of cleavage in great masses 
of such concreted or consolidated fuel by laying it in strata, each stratum 
being separated from that above it by means of a thin layer of dust of fuel 
or other dust, or by sheets of paper, sheets of metal, or boards. Thirdly, 
the use of starchy fecula or a thin slip of clay, together or separately, in 
the water employed in making the concrete as described. 

4133. Tix anp Terne Pirates, D. Bdwards, Morriston, Sicansea 
16th December, 1873. 

The object of the invention is to effect economy in the process of tin- 
ning tin or terne plates, by forming the upper portion of the tinning pot 
much narrower than the lower part of it, so that whilst a large surface 
of metal is still exposed to fire heat, a very small surface at the top is 
exposed to injurious atmospheric action. By this means a less number 
of plates is being acted upon at any one time, and the plates are more 
quickly worked as well as better finished, whilst economy of fuel as well as 
of metal is the result. Ribs down each side of the pot steady the plates 
and aid the men in the better use of their tinning tongs, as well as tend- 
ing to strengthen the pot. A slide may be used to work different-sized 
plates. 


ersmith, — 


—Dated 


4134. CLEANING AND PottsumsG Meta.s, 
bone-street.—Dated 16th December, 1873. 
Slate powder is mixed with ammonia, whiting, and sulphuric acid, to 
form a paste, which is to be compressed intv cases or squares. 
4135. Ixcinenatine Sra-Wrack, &., A. Collet and P. De Lavillasse, 
Paris.— Dated 16th December, 1873 

This consists, First, in the construction of a furnace specially appro- 
priated to the purpose referred to ; Secondly, in obtaining an intensity of 
combustion necessary to this species of industry; Thirdly, in the simple 
formation of great quantities of hydrogen; Fourthly and lastly, in the 
mode of exhausting powerfully and economically the results of the 
aerohydric exhausters of Mr. Testud de Beauregard’s construction, per- 
mitting us to gather in the substances precious to a mauufacture, which 
produces immense quantities of steam, and of the fumes of gases in the 
course of operation. 

4136. Portap.e anv Semi-Portance Enornes, J 
— Dated 16th December, 1873 

The engines and parts connected are fitted on a foundation below the 
boiler instead of above as formerly. 

4137. Srixnine, Dovnunc, &c, Sirk on oTrnen Frerovs MarerRiacs, 
W. Tiajsford, Leek.—Dated 16th December, 1873 

The yarn is wound on rims, reels, pulleys, or bobbins, which are all of 
equal weight, these rims are placed on a shaft or reel, and a given length 
of yarn is wound on each. ‘The rims with the yarn are then weighed, 
| sorted, and sized. The yarns are then doubled and each rim is provided 
| with a weighted lever to equalise the tension, then it is taken to the 
twisting or throwing mill, which is so constructed that yarns of different 
sizes can be operated upon without changing the wheels. The yarn is 
then stretched and reeled into skeins by means ef a travelling carriage 
acted upon by an endless wheel. 

4138. Governor, L. Parker, Birmingham.—Dated lith December, 1873 

lhe general principle of a governor constructed according to thisinven 

tion is that of a cistern ball and cock. The governor consists of a cranked 

| lever, or its mechanical equivalent, with a float of metal or other suitable 

| material at the end of, say, the long arm of the said lever. The float and 

| lever, or its mechanical equivalent, are fitted at the stern of the vessel 
whose engines have to be governed, and so arranged that the float is 
always at the level of the water line of the vessel. The short arm of the 
lever or its mechanical equivalent is connected to the throttle valve of the 
engines to be governed. The action of the float and lever, or its mecha- 
nical equivalent is so arranged that it can be regulated according to the 
load draught of the vessel. 

4139. Locks, C. Barton, West Bromwich.— Dated 17th December, 1873. 

The novelty of this invention consists in the construction of locks with 
the interior parts coated or made of such metals or combination of metals 
| best calculated to resist the action of acids that may be used as a means 
| for destroying the internal mechanism ; and further, in the introduction 
| of an auxiliary bolt so arranged as to hold the bolt proper of the lock in 
| its advanced or engaged position even after the internal mechanism of the 
| lock had been destroyed either by the action of burglars’ tools or the in- 
jection of deleterious acida, 
| 4140. Warerrroorimse Textire Fasnics, WH. J. Griswold, Southwark- 
| street, London.—A communication from H. A. Clark, Boston, Massa- 
chusetis, U.S. —Dated lith December, 1873. 

The said invention relates to a method of treating carpets and other 
woven fabrics to make them impervious to water, thereby greatly en- 
| hancing the value of such materials and rendering them applicable for a 
| o- number of purposes for which they are unfit in their ordinary con- 
dition. 

4141. Musicat Insrruments anv Betts, 7. 8kaife, W. Gilbert, and C. 
Bland, Croydon.— Dated 16th December, 1873. 

This invention relates to the construction of an apparatus for damping 
and toning musical bells, whereby rapid music can be performed on musi- 
cal bells as effectually as it ean be by the percussion of wires in the ordi- 
nary pianoforte. First, by the interposition, according to these improve- 
ments, of a series of strips of india-rubber combined with a 
textile substance between the surfaces of bells required to be damped and 
the levers or shafts of the bells, percussion hammers, in such wise that 
when the hammer shafts are operated upon by finger keys the correspond- 
ing damping strips are removed from the bell’s surfaces at the will of the 
musical performer. Secondly, by the interposition, according to these 
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A. Wilkinson, Great Mary-le- 


Richardson, Lincoln. 








An ee point in this machine is the possibility of g 


imp ts, of a toner made of cloth, leather, india-rubber, or other 
like subst. between the percussion hammer and the bell on which it 





the braiding simultaneously with the embroidering, and that without 
a. any of the parts it may simply embroider and not braid or vice 
versd. he main parts of this machine are, a crotchet needle intended to 
execute the stitch known as the upper chain stitch: a catch placed under 





falls, whereby the tone of the bell is deepened or softened at the will of 
the performer. These impr its are applicable either to small bells, 


chimes, or church bells. 
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4142. Passencer Suirs, J. Taylor, Middlesbrough-on-Tees.—Dated 17th 
December, 1873. 

According to this invention the part of the deck of geo a vessels 
extending over the middle space between the deck saloon and the side 

»assages is raised above the portions of the deck over the side cabins, and 

Tights and ventilators are fixed in the risers to such raised part of the 

deck, whereby a much greater amount of light is supplied to the side 

passages and central space, and the latter is thus rendered available for 
state cabins. The parts of the raised deck extending beyond the saloon 
are made available as promenades, 

4144. Venritatina Apparatus, W. R. Lake, Southampton-buildings, 
London.—A communication W. J. De B. Ingram, Bergen, New 
Jersey.— Dated 17th December, 1873. 

The said invention muy be constructed for independent use as a venti- 
lator, but it is chiefly designed to form part of a ventilating window. It 
is applied to an ordinary window sash without materially obstructing the 
light or rendering the sash less convenient with regard to raising and 
lowering the same. 

4145. Tyre, J. Bartlett, Myddleton-street, Clerkenwell.—Dated 17th De- 
cember, 1873, 

Type, whether with raised or sunk letters or devices with the pillar or 
body thereof of a rhomboidal section, type with L-shaped pattern or 
devices thereon, or L-shaped body. 

4146. Screw Prore.ters, J. Purves, Liverpool.—Dated 17th December, 

73. 


1873. 

This consists essentially in forming screw propellers with blades each 
convex on both sides from the root outwards to about mid length. 

4147. Motive Power, J. H. Johnson, Lincoln’s-inn-fields.—A communica- 
tion from F, B. Carto, Paris. —Dated 17th December, 1873. 

This invention relates to a peculiay construction and arrangement of 
machinery or apparatus for obtaining motive power by the continuous 
action of gravitation of a series of spheres upon vertical helices, other 
helices in an inclined position elevating the spheres again in readiness 
for another descent. 

4148. Exp.osive Compounp or Gunrowper, J. Fenton, Culchester.—Dated 
17th December, 1873. 

This white gunpowder is composed of yellow prussiate of potash, loaf 
sugar, and chlorate of potash, which are ground fine and then kneadei 
to the consistency of dough, after which the compound is dried and 
passed through sieves of various sizes to obtain different sized ins. 
This gunpowder is made without any risk and is more powerful than 
ordinary powder. 

4149. Suirs’ Winptasses, W. Clarke, Gateshead-on-1yne, and B. Walker, 
London-street, London.— Dated 17th December, 1873. 

A separate shaft is employed for actuating the surging head through a 
sleeve which is removable when the drum is used for hauling up pur- 
poses. The shaft is driven by an engine and the valves are adjustable by 
eccentrics, which can be pinched by a hand wheel on a threaded portion 
of the shaft. Modifications are referred to, to suit other appliances to 
which the eccentrics are applicable. 


4150 aoa Borers, J. Richardson, Lincoln.—Dated 17th December, 
1873. 


The fire-box is enlarged at the upper part, and inclined water tubes are 
attached to the shoulder and to the crown of the fire-box, a baffle plate 
being fitted to deflect the uprising water downwards, Other tubes as 
smoke uptakes are fitted to lead the smoke to the chimney. 

4151. Pyeumaric Apparatus FoR TREATING Diseases, A. V. Newton, 
Chancery-lane.—A communication from L. Waldenburg, Berlin.—Dated 
17th December, 1873. 

The object of this invention is to provide a facile means of obtaining 
compressed and attenuated air for breathing into or for taking into the 
lungs. The apparatus consists mainly of a stationary cylinder open at 
top, within which slides telescopically an inverted cylinder of somewhat 
smaller dimensions and a pipe for inhaling or exhaling as the case may be. 
4162. VeLocirepes, J. Monteith, Carstairs.—Dated 17th December, 1873. 

A pair of treadle levers are mounted loosely upon opposite ends of the 
axle of the main or front wheel, and are connected together by means of 
a chain or cord running over a guide pulley situate Tussedaaeny above 
the wheel for the purpose of causing the depression of the one treadle to 
lift that on the opposite side of the wheel. 

4153. Extractine Sutpnur, W. H. O'Shea, Beaufort-gardens, London,— 
Dated 17th December, 1873. 

According to this provisional specification the sulphur ore or crude 
sulphur is placed in retorts heated externally by steam. To produce 
flowers of sulphur, melted sulphur is run in a continuous stream into a 
heated tube or vessel and is evaporated as rapidly as it enters. 

4155. Guipinc Toots, on Work OPERATED ON BY SUCH TOOLS, AND FOR 
EFrrectiING PARALLEL Motion, J. J. Sylvester, Maddoz-strect, London.— 
Dated i7tn December, 1873. 

This invention relates to apparatus for guiding either tools or work 
operated on by them in straight or curved paths without the aid of slides 
or guiding surfaces, and to |modifications of such apparatus adapti 


sulphur compounds, sulphuretted hyd , and other impurities. A com- 
binati y pref ) of six of Walker’s centre valves is ooapet to 
allow of the four purifiers being worked in a variety of ways. e gas 
then passes into the two last purifiers of the series, the combination and 
arrangement of the worki: being similar to that of the first two 
purifiers. The construction of the purifiers is improved by planing the 
surfaces of the joints or flanges of the plates composing the purifier instead 
of using cement as heretofore. 


4164. Hyprocucoric Aci, A, R, Arrott, St, Helen’s.—Dated 18th December, 
7: 


1873. 

The object of this invention is the obtaining hydrochloric acid from 
chloride of calcium. 

4165. Gas, C. W. Harrison, High Holborn.—Dated 18th December, 1873. 

This invention consists in manufacturing gas in retorts, worked either 
singly or in combination of two or more, and being suitably set, by means 
of a pipe terminating in a perforated or porous cap. Also in the employ- 
ment of a cage formed of one or more metal sifters for sifting the heavy 
tarry vapours from the gas. The provisional specification also describes a 
method of working the apparatus. 

4166. TreatING SEA-wrack, &c., A. Collet, P. De Lavillasse, and F. A. 
Testud de Beuregard, Paris.—Dated 18th December, 1873. 

This consists in first superficially drying the sea-wrack and sea-weed, 
and in then collecting them into baskets, which are put into cylindrical 
receivers and closed in. Superheated steam is admitted into one receiver 
and then shut off, and water admitted. The mingled steam and water 
are then rapidly drawn into the other receiver, and vice versd, until by 
the violent circulation the sea-wrack and sea-weed have been sufficiently 
broken and their valuable constituents extracted into the water. The 
latter is then evaporated so as to leave the soda salts in a more or less 
solid condition. 

4167. Evectric Tevecrarn Casies, C. L. Madsen, Copenhagen.—Dated 
18th December, 1873. 

This specification describes employing a compound of wax, resin, 
parafline, and turpentine, for insulating th luctors of telegraph cables 
and other electric telegraph conductors. 

4168. Ciearine SiLk, Corton, &c., 8. Ward, Sneinton, and W. Robinson, 
Nottingham.—Dated 19th December, 1873.. 

For preparing silk, cotton, wool, merino, and other materials of a 
similar character for manufacturing purposes, a piece of machinery is 
employed called a clearer. The clearer now in ordinary use cannot be 
altered to any gauge, and having a straight slit or nick in it there is 
nothing to prevent the workpeople from throwing the thread out of the 
top to save themselves trouble when dirt and burs are encountered. The 
clearer invented is constructed so as to work to any gauge, and it like- 
wise prevents the workpeople from throwing the thread out during the 
process, but compels it to be cleared according to the gauge before 
passing to the next process, and the material being thus rendered fit for 
the manufacturer avoids all waste; and by means of a bar of iron to be 
attached or connected to the clearers when required any number of 
clearers can be operated upon at one and the same time. 


4169. Lockine Raritway Switcues or Pornts, H. Sharples, Farnworth.— 
Dated 19th December, 1873. 

The object of the invention is to prevent accidents upon railways which 
sometimes occur by the moving of the switches whilst a train is in the 
act of passing the facing points, and consists of a novel arrangement of 
apparatus whereby the wheels of the train are caused to lock the switch 
rails and keep them locked until the whole of the train has passed the 
points, 

4170. Heatixc anv Licutine By Gas, F. Haas, Paris.—Partly a com- 
munication from F. Follwt, Paris. —Dated 19th December, 1873. 

This invention consists in the construction of an improved aes 
in which certain liquids are vaporised so as to serve as gas for lighting 
and heating purposes. The apparatus consists of a receiver having two 
tubes, the upper one serving for the introduction of the air and the lower 
one serving for the introduction of the vap produced by the passage 
of the air. The receiver and tubes are lined with an absorbing fabric. 
The liquid employed by preference, and which is called hydro-oxygenated 
carbon, is prepared by digesting petroleum, coal, schist, bog-head, or 
other heavy oil, in chloride of calcium, and then distilling it on lime ; or 
the liquid may be digested on soda or potash and then on a mixture of 
quick lime and sulphate of iron. 


4173. Looms, J. Naylor and J. Jagger, Kidderminster.—Dated 19th 
December, 1873. 


» 4079. 

The object of thw invention is to facilitate the effecting changes in the 
selection of the shutiles for changes of weft. For this purpose the series 
of boxes at each end of the loom are capable of being actuated to move 
them to the extent desived by a cam or tappet with series of surf: and 
this cam or tappet is cauved to make its partial rotations in either direc- 
tion by tooth gear, whilst the direction of motion is obtained by the 
jacquard or pattern service acting to put one or the other of the drivii 
wheels to the tappet in gear with it. A spring bow] acting on inclin 
surfaces or such like means, to retain both driving wheels out of gear 














r t 
for effecting parallel motions. A system of rods jointed to one another 
and to a fixed pivot and centre is arranged according to known mathe- 
matical principles so that on the system being moved about the pivot 
and centre, one of the joints is guided to travel in a straight path, or b 
adjusting the position of the centre, ina circular path. A tool or werk 
attached to such guided joint or to a frame connecting the guided joints 
of two or more such systems, is guided to effect or to have effected on it 
a trace cut or grind corresponding to the path of the guided parts. By 
jointing additional rods to the system other points are made to travel in 
corresponding paths, whereby the apparatus is adapted for effecting 


iz Other corresponding elastic means also act to steady 

other of the parts during changes. 

4174. Usine Stream, Arr, Gas, OR OTHER TRANSMISSIBLE AGENT, G. WW. 
Heaton, Lincoln's-inn, and C. Heaton, New York.—Dated 19th December, 
1873. 

The novel features consist in using high-pressure steam in single- 
acting open-ended cylinders exhausting such steam, not into the con- 
denser, but into another cylinder double acting, and of such increased 
area that the exhaust steam is expanded to a pressure below that of the 
at e, 80 that the atmospheric pressure makes the back stroke on 





parallel motions, 


4156. Roapways or Pavements, H, Moore and T. Steven, Glasgow.—Dated 
18th December, 1873. 

The features of novelty which constitute this invention are, First, the 
commingling of ferruginous matter or grit with asphalte, bituminous rock 
or cement, or compounds thereof. Secondly, the forming of asphalte, 
bituminous rocks, or cement, or compounds thereof, into Blocks of con- 
venient size for forming roadways or pavements. Thirdly, the indenting 
or stamping of a continuous surface of asphalte, bituminous rocks, cement, 
or compound thereof, so as to resemble the spaces between ordinary 
paving setts. The object in each of these cases is to render such roadways 
or pavements less slippery by producing on them a roughened surface. 
4158. Coup.ixos anp Reversinc Gear, M. Whitaker, Leeds.—Dated 18th 

December, 1873. 

Sliding pins coupled toa collar on shaft in a clutch plate are caused to 
slide into notches in a disc or circular box motion given by screw, hydraulic, 
or steam power. Friction jaws may be used instead of sliding pins, the 
disc having in this case suitable grooves for the teeth of jaw. ere is a 
modified arrangement described for reversing gear. 

4159. Smevtina Iron anv oTHER Ores, G. W. Hart, Upper Norwood.— 
Dated 18th December, 1873. 

The specification of this invention describes smelting iron and other ores 
by the use of carbonic oxide gas introduced into the furnace or cupola 
charged with the ore and fluxing materials, at a sufficiently high temper- 
ature to effect the reduction of the ore and fusion of the flexing materials 
4160. Gas anv Quicktime, the Rev. @. H. Forbes, Broughton Rectory.— 

Dated 18th December, 1873. 

This invention relates toa compound of chalk or limestone and tar, pitch, 
or similar bituminous substance, with or without certain other ingredients 
hereinafter specified. The said compound is designed to serve as a sub- 
stitute for coal in the mauufacture of gas or for making quicklime. 

4161. Manxvracturino Ice, C. P. N. Weatherby, New York, U.S.—Dated 
18th December, 1873. 

This invention relates to a process and apparatus for manufacturing ice 
and for cooling or refrigerating, by combining the cooling effect produced 
by the alternate condensation, cooling, and evaporation of a liquid which 
boils at a low temperature, or of a condensible gas, and the cooling effect 
produced by the alternate compression, cooling, and expansion of atmo- 
spheric air, The said process is conducted in such a manner that the tem- 
perature of the air during its compression can be reduced to 18 deg. below 
the freezing point of Fahrenheit’s scale or lower by the evaporation of the 
compressed liquid or gas, and such temperature can be further reduced to 
70 deg. below the freezing point or 38 deg. Fahrenheit by allowing the air 
to expand. 

4162. Looms, W. Grabtree, W. H. Bottomley, J. Shackleton, Bradford, and 
J. Naylor, Bingley.—Dated 18th December, 1873. 

This invention relates to employing a self-acting gear for the purpose of 
delivering the warps at any required pressure or tension, and to carry 
the warps through the loom with the same number of picks whatever cuts 
they may have on, also making each cut mark come together at the same 
time. A lever is fixed to the warp beam which, coming in contact with a 
peg wheel works a pinion fixed ona spur wheel, giving motion to double 
stud wheels, these wheels work a worm actuating a worm wheel which 
operates on a screw pressing a spring which acts on a brake fitted to the 
warp beam end. Two springs are ——— for the warps to give and 
take, giving ease to the warps to get the weft in, or an eccentric shaft is 
pe xed to the back beam, acted on by a spur wheel fixed on the crank 
sbdalt, 


4108 Gas Puririers, W. 7. Walker, Highgate.—Dated 18th December, 
3 


This invention consists in employing a series of six, eight, or more 
k stifiers. In a series of eight purifiers, for example, the first two puri- 

ers are used for purifying the gas from carbonic acid, and are worked 
either one at a time or both ie, two of Walker’s centre valves 
suitably arranged being preferably employed for this purpose. A bye- 
pass is constructed to the two centre valves and two purifiers. The second 
part of the series consists of four of the purifiers intended to act upon the 





the single cylinder, and the expanded steam from the double cylinder 

gues to the condenser, having exerted nearly all its expansive force. 

4175. Sarery Vatves, P. Samson, Lewisham, and W. Parker, Catford.— 
Dated 19th December, 1873. 

A “lifter” is so connected with the spindle of the safety valve as to be 
acted upon by the escaping steam within a steam chamber, and assist in 
raising the weighted lever or dead weights. The pressure of the ——s 
steam is regula'ed by means of a piston or slide valve conn with an 
outlet. The lifter is also adapted to the spiral-spring arrangement, and 
likewise to a system of self-acting or loaded elliptical springs. 

4176. Permanent Way, H. Pignel, Amiens.—Dated 19th December, 1873. 

This invention relates to a method of laying the permanent way of 
railways and tramways upon felt. The felt is placed between the base of 
the rail and the sleeper, when “ Vignolles” or single-headed rails are 
used, and between the chair and the sleeper in the case of double-headed 
rails. The advantages set forth are, greater comfort to the traveller and 
great reduction in the cost of maintenance both as regards labour and 
material, the felt not only preserving the sleepers, but greatly lessening 
the wear of the rolling stock. 

4177. Automaton Box or Recepracie, H. Roman, Brompton.—Dated 
19th December, 1873. 

The novelty of the invention consists in constructing a box or other re- 
ceptacle for containing cigars, matches, needles, or the like, with an 
internal tray or box which supports the article in a vertical position, and 
which can be acted upon by levers and an elastic that when the sides or 
outer covering of the box are pressed in the hand the lids or covers 
thereof will open, and simultaneously therewith the tray will be raised 
by the action of the levers until the articles are y raised above the 
level of the box. On the release of the pressure the elastic or other 
similar medium will cause the tray to return to its normal position and 
the lids to close. 

4178. Sen, 2 P. Spice, Parliament-street, Westminster.—Dated 19th De- 
cember, 5 

This invention has reference to the construction of apparatus specially 
adapted for the manufacture of gas, when what is commonly called water 
gas is used as one of its constituents, and consists in arranging within an 
oven any convenient number of retorts set vertically. To the upper part 
of the retort a funnel-shaped mouthpiece or hopper is attached. Within 
the hopper, and at any convenient distance from the top thereof, a disc 
is suspended by means of a rod or chain attached toa lever, which is fur- 
nished with a counterbalance weight, and which when at keeps the 
disc in close contact with the lower end of the hopper, and the retort is 
thus closed, but upon the said disc being depressed the retort will be 
opened for the admission of coke or other material. Between the flan 
of the retort and the mouthpiece or otherwise is inserted a collar or f 
furnished with lugs, which project inwards, and from which _— 0! 
chain or other suitable iron may be suspended or oy oe e upper 
= of the oven is formed by two arches, one beneath the other, so as to 

eave an intervening space, and this space one, two, or more steam 
superheaters, consisting of blocks of iron with a number of channels, 
conduits, or passages, are fixed. These suherheaters are provided with 
suitable pipes which communicate with and extend to nearly the 
bottom of the interior of the vertical retorts. The superheaters have 
also pipes which are connected therewith, and to a 

chamber placed at the top of and exterior to the retort 
side, or end, or in any convenient position is erected an ordinary 

boiler for the supply of steam to the steam chest before alluded to. The 
action or use of the apparatus is as follows :—Steam is conveyed by a suit- 
able pipe from the er to the steam chest. From thence the steam 
which has been — dried is conducted to the superheaters, through 
the passages of which it travels and acquires a still higher tem; ture. 
The steam so treated is then led by sips to the vertheel seteuea, which 
have been previously cl with coke, pest, Hpatie, or other suitable 
carbonaceous material and , and highly The steam th 


the 
matter and iron. Here the steam in its course through the substances 


gases, which as they are formed pass off through an outlet in the w 
of the retort, and from thence to the condenser, washer, and other 
suitable apparatus for purification. The vertical retorts are made open 
at the bottom, and sealed by water contained in a trough into which the 
lower ends of the retorts dip. The ash resulting from the consumption 
of the coke therefore falls into the trough, from whence it may be removed 
at either side of the bench. 
4179. Drawine Boarps, H. Boyd, Silvertmon.— Dated 19th December, 1873. 
The i ti ‘ists of a ping frame applied at the back of the 
board and secured by wedge-shaped bolts recessed in the clamp and 
taking under the heads of studs fixed on the boards. The paper, which 
is held between the board and the clamp, is prevented from drawing out 
by means of pins fixed either on the board or clamp. 
4180. Sream Borers, J. Gillett, Melksham.—Dated 19th December, 1873. 
In applying this invention to a Cornish or single-fiued boiler, inside the 
flue of such boiler is placed an auxiliary cylindrical vessel or generator, 
said generator to be fitted with seven tubes. The said auxiliary gene- 
rator is suspended in the centre of the boiler flue, so as to project beyond 
the boiler at the back end. This invention, with slight modifications, is 
also applicable to other descriptions of boilers, to the heating of feed 
water, and to aid the circulation of water in the boiler. 
4181. Evaporatinc Water, TReatinc Sewace, and Satine Souiv- 
tions, P. Curie, Gresham House, London.—Dated 19th December, 1873. 
This invention ists in producing a mixture of air and hot gases 
suitable for the process of eva) tion, such gases being obtained by the 
combustion of fuel, either ae steam boilers or in other furnaces. The 
gases so obtained are either driven or aspirated into a reservoir, in which 
they are mixed with a sufficient quantity of cold air to ber | the whole 
down to any desired temperature. The mixture of air and hot gases is 
then blown through the liquid sewage or saline solution, and the evapora- 
tion of the water thereby rapidly effected. 
4182. Vatves, J. Firth, and @. A. Senior, Halifax.—Dated 19th December, 


This invention relates to valves for regulating the passage or flow of 
8 , gas, water, or other liquids or fluids, and is applicable for sluice, 
fire, blow-off, ball, equilibrium and safety valves, water gauges, self 
closing valves, and a variety of other similar purposes, and consists in 
mounting the valve or plug upon a finger or lever fixed to a cross shaft 
or spindle passing through one side of the body of the valve box or casing, 
and capable of partially rotating, so as to cause the lever to oscillate, and 
thereby move the valve. 

4183. Rearinc Macuines, EB. Whitworth, Ingoldmells.—Dated 19th De- 
cember, 1873. 

This specification describes constructing reaping machines in such 
manner that the crop as it is cut is delivered from them in sheaves pro- 

rly tied. Also applying similar apparatus to horse rakes, so that the 

undles gathered up by them may be properly tied into sheaves. 
4184. Treatine Peat, W. and J. A. Simpson, Ilford.—Dated 19th Decem- 
ber, 1873. 

The features of novelty of this invention consist in operating upon 
fibrous material in a vessel fitted with a fixed grating or conical opening, 
and causing knives to revolve horizontully or vertically therein, so as to 
reduce it to pulp, and then discharging the pulp by an archimedean 
screw, ready to be moulded into blocks and dried. 


4185. Meratuic Bepsteaps, W. Welch, Salford.—Dated 19'h December 
1873. 


The features of novelty in this invention consist in constructing a frame- 
work for a bedstead or spring mattress with diagonal and transverse rods, 
which are dovetailed into projections cast upon the sides and ends of the 
framework which supports the spring mattress, and thus prevent such 
framework bending inwards or outward ; and in constructing a vertical 
abutment upon the posts of metallic bedsteads, the sides of which receive 
the thrust from brackets formed at the extremities of the sides and ends 
of the framework, and thus insure greater steadiness and rigidity between 
the posts and framework, 


4186. Wrappers on ENVELOPES FoR Presses, W. Goulton, Sutton-on- 
Trent.—Dated 19th December, 1873. 

The invention consists in applying a backing of cane, whalebone, or 
equivalent elastic substance, plaited over and around bars of iron riveted 
to the hinged frame of the press, so as to form a light and strong fabric 
that will sustain the corrugated metal plates and lie within the metal 
framing. 

4187. Raitway Swircues, R. H. Cowins, Bishopwearmouth.—Dated 19th 
December, 1873. 

The object of this invention is to insure the proper working of the 
switches of railways. To this end the inventor provides a means for the 
locking of the points of the switches to the main rails when they are re- 
quired to be brought into use, and thus prevents the carriages from 
leaving the metals at the points. 

4197. Testinc Sprinos, H. Duckham, Millwall.—Dated 20th Decemberr 
1873. 








The machine consists of an inverted hydraulic cylinder mounted ona 
frame rising from a base plate on which the spring to be tested is placed, 
the said spring ey | straightened or deflected by pressure of the ram 
projecting from the lower end of the cylinder. The amount of pressure 
applied is indicated by a gauge on the cylinder, the strength of the spring 
being readily ascertained by its degree of deflection. 

4203. Tunninc anp CLeansina ALES, W. Hodson, Burton-on-Trent.— 
Dated 22nd December, 1873. 

In tunning or cleansing ales it is usual to run the wort from working 
squares into wooden casks called unions ; these unions are supported on 
pivots in a frame, and are capable of revolution for the purpose of being 
cleaned ; in the centre of the cask is a bung-hole in which is inserted a 
copper tube, technically called a swan neck, which tube is bent at the 
top for the purpose of taking off the yeast from the ale in the tunning 
cask into a receiver usually placed about 2ft. above the cask. Now this 
invention ists in the facture of the tubes or swan necks of glass, 
which material has not hitherto been used for this purpose, and it 
possesses the — advantages of being an excellent conductor of heat 
and easily washed or cleansed. 


4208. Ties ror Securinc Bates, W. R. Lake, Southampton-buildings, 
London.— A communication from W. A. Jordan, New Orleans.—Dated 
22nd December, 1873. 

The said improvements consist first in a rectangular metal plate pro- 
vided with two parallel slots, through which the extreme ends of the 
bands are made to pass; and Secondly, in the combination with the 
same of a metal sleeve for receiving and holding both ends of the band 
when the same is secured by the said plate around the bale. 


4220. Foo SicNats ror Rattways, 7. Barrow, Rock Ferry.—Dated 23rd 
1873. 


5 
This invention consists in fixing to the base of the usual circular per- 
cussion explosive signal a flange or projection of soft metal in lieu of the 
clamps now used. The explosive signals so arranged are fixed on a 
horizontal revolving wheel or wheels, which may be encased and sv placed 
as to revolve inside or outside the rails, and so arranged that an explo- 
sive signal is alternately placed upon one rail or the other. The explo- 
sive signals may be attached to the revolving wheel by the flange or pro- 
jection from their base, and fixed there easily by means of a thumbscrew 
and slot, or otherwise, as will be readily understood. The wheel or disc 
g the signals may be worked and caused to rotate by suitable 
wheel gearing, which gearing may be actuated by the same lever or 
mechanical means that actuates the ordinary semaphore or light signals, 
and the wheel may be placed to work in unison with such semaphore or 
light signals, 


4221. Treatina Fiax, Hemp, &c., J. H. Johnson, Lincoln’s-inn-flelds.— 
icati rom Builleux, Lemaire, and Co., Lille.—Dated 23rd 
December, 1873. 


This invention relates more particularly to machines employed in pre- 
paring or se by the aid of pend gills, flax and — tows for 
m Fir stall os Bie me r + 


P g, an y of ap rrang o 
apparatus for cleaning or removing from the teeth or needles of the fallers 
or gill bars the knots, lumps, or down, which have been deposited on 
them by the passage of the sliver. Acco’ to this invention it is pro- 
posed to attach a brush or row of bristles to the back part of the rubber 
of the drawing roller, such brush extending the entire length of the teeth 
or pins on the faller or gill-bars. The said brush is so inclined as to 
insure that the descending faller or gill-bar shall come in contact there- 
with, the bristles by passing between the teeth or sharp pins completely 
removing the knots, lumps, or down which adheres thereto, thus auto- 
matically cleaning each faller whilst in the act of descending to the 
bottom slide. The accumulation of the said knots, lumps, or down upon 
the brush is removed therefrom by the lower edge of the next succeeding 
fallers or gill bars. 
4229. PortTasLe Gas-cookina Apparatus, F. A. Jacquet, Paris.—Dated 
24th December, 1873. 
This invention relates to the construction and arrangement of gas 
burners for cooking or stove heating. The burner ists of an 
chamber with jet holes on its interior periphery. Gas and air are su 
plied to this chamber by a tubular handle, and the mixture issues in je 
of flame in the middle of the Above the annular chamber is a de- 
gootng site having on it radial ribs to support a pan or other utensil. 
The indraught of air deflected by this on the annulus of flame 
towards the centre of the utensil, from which it spreads out between the 
radialribs, A concave reflector is placed below the burner to reflect heat 
—s Several such burners may be combined in one roy ag heat 
a hot plate or several utensils, Alsoa burner of this kind ma used 
in a stove to heat air which passes from a chamber below 
through a ti gh the centre of the burner and expandin 
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just mentioned is decomposed and converted into hydrogen and other 
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in conical form above it. The burner in this case is inclosed in a casing, 
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or other ; 
4230. Gas-neatinc Apparatus, F. A. Jacquet, Paris.—Dated 24th 
ember, 1873. 

This invention relates to the arrangement and construction of the air 
channels and the passages for the escape of products of combustion from 
yas stoves of the kind wherein by means of reflectors the light of the gas 
consumed is caused to present the appearance of an open fire. The gas 
flame at the upper part of the open front of the stove casing is surmounted 


whence the nga of combustion are conveyed by a pipe to a chimney 


by a chamber having in it for the products of combustion and 
nf for air at behind the Rect hamber be 


also 4 froma low. 

These passé are arranged so as to present a large amount of heating 

surface, while they completely separate the products of combustion on 

their way to the chimney from the air heated by them in its passage to 
perforations by which it issues at the upper part of the stove. 

4231. Improvep ANopyNE Comrounp, J. B. Mitchell, Thistle-grove, 
South Kensington.— Dated 24th December, 1873. 

This invention consists in the means of remov from the popular 
remedy called ‘‘ chlorodyne” the serious defect which it has of not being 
homogenous, and consequently requiring to be well shaken at each 
administration, and at the same time of greatly enhancing its remedial 
value. The means adopted for this purpose consist in the addition of the 
substance known by the name of “ chloral-hydrate,” which being soluble 
in both of the two “ vehicles” that enter into the composition of chloro- 
dyne, has the effect of causing them to combine together and form a 
homogeneous fluid, the medicinal properties of which in consequence of 
such addition partake moreover of those of chloral-hydrate. 

4241. Treatine Aspestos, 7. Hyatt, Gloucester-gardens, Hyde Park.— 
Dated 24th December, 1873. 

This invention comprises the manufacture of asbestos chenille from 
short fibre abestos for packing for steat Attaching asbestos to 
any suitable backing by wire or other sti s, or by cement like pile 
carpets, or like bristles in a brush back, or forming the backing of cement 
or rubber solution making bearings and packing of asbestos by com- 
pressing it in moulds or holders in com)ination or not with anti-friction 
wetal or alloy. Making a combination or admixture of molten metal 
and asbestos for the same purpose. Making packings of asbestos inclosed 
in a tubular open casing of open wirework or fibrous material braided, 
woven, or otherwise applied. Introducing a core of cotton hemp or cheap 
fibre into the centre of a rope packing of asbestos to economise the 
asbestos. The inclosing ropes, cakes, or blocks of asbestos in metal fail 
to render it merchantable and easy of handling. Making asbestos wadding 
or ‘* batting ” of teazed or corded asbestos coated with any suitable glaze 
or skin. Combining asbestos with earthy matter, or with any animal or 
vegetable fibre dissolved or not in “ copperised ammonia,” and applied in 
a plastic state to the manufacture of various articles. Making artificial 
asbestos stone ; also burnt bricks and tiles. 

4250. Dressinc Potatoes, A. Hollingworth, Quarry Mill, Perth.—Dated 
27th December, 1873. 

This invention relates to the dressing of potatoes, and consists in 
attaching one or more riddles with horizontal or inclined wire platforms 
on a rocking frame mounted on springs. The riddles have each a side 
spout, the meshes or openings in the top riddle delivering the medium 
sized potatoes at one side, and allowing the earth and the smaller 
potatoes to fall to the second riddle, which has smaller meshes and de- 
livers the smaller potatoes at the opposite side, allowing the earth and 
the very smallest potatoes to pass through, while a portable riddle with 
large holes is placed on the top of all for retaining only the largest sized 
potatoes, which may be delivered by hand into bags or passed out at the 
side from an angled riddle, the potatoes being filled int» the top riddle 
by hand shovel, and the frame shaken by hand also to riddle and clean 
them, 

335. eomeee Cuarrs, J. S. Suinmerford, London.—Dated 27th January, 
1874 

The invention claimed is an arrangement for altering the length of 
the back of a folding chair, by which means the seat may be raised or 
lowered to any angle, thus allowing the chair to be used upright as an 
ordinary sitting chair, or extended to any position as a lounge ; no other 
cbair can be used for both purposes. 

557. Preservative AND AnTI-FouLInc Compounps, W. C. Nangle, Bull 
Point, Devonport.— Dated 13th February, 1874 

This invention relates to that class of compounds known as “‘anti- 
fouling.” These compounds are rendered tough by an admixture of tan- 
ning substances with tallow or oil and resin, astringent and drying 
properties are given to them by an admixture of iron ore and other 
mineral substances, and they are rendered powerful enemies to vege- 
table and animal marine substances by the incorporation of carbonate of 
barytes, aloes, and various other substances. 

2067. Prerarinc Wueat serore Grixpinc, R. Copping, Apperley 
Bridge, and J. Walworth, Bradford.—Dated 1ith June, 1874. 

This machine is constructed of a hopper, to the shoot of which is 
hinged an inclined lid, having a spring for regulating the uniformity of 
feed of the wheat to a pair of rollers placed below. An arrangement of 
sliding pedestals, stop screws, and set nuts is provided for regulating the 
space between the rollers, and the pedestals are kept from moving by 
means of a spring and a plate; this spring is actuated by a screw and 
hand wheel. One of the rollers is driven by the driving drum and the 
other roller may be driven either by means of a spur-wheel or by means 
of the friction of the grain ing between the rollers. The rollers are 
provided with scrapers fixed to the shoot. 

2108. Arracument For SEwinc Macuines, G. Haseltine, Southampton- 
buildings, London.—A communication from J. J. Thompson, Goschen, 
New York, U.S.—Dated 17th June, 1874. 

The said invention consists ina device formed to subserve either or both 
of the operati bereinbef named, and made of a single piece of sheet 
metal shaped and folded to the requisite form. Also in the combination 
with a device for cording, or ruffling, or both, of an elastic pressure fender, 
the tendency of which is to project below the under surface of the device 
itself, and thereby be held in contact with the bed plate or surface sup- 
porting the device and the fabric in hand, so as pb, re the latter from 
slipping underneath the former during the operation of cording or 
ruffling, or both, as the case may be. in a groove formed in the 
underside of the presser plate of the device, and so arranged as to hold 
the cord in ition in the welt while to the needle during the 
operation of cording as aforesaid. Also in a tube provided upon a suit- 
able holding spur formed upon one of the fingers between which the welt 
passes toward the needle on the operation ef cording, and so as to 
serve the double purpose of guiding the cord and of folding the welt over 
it during the passage of the two to the needle, this arrangement more- 
over permitting the cord to move loosely through the aforesaid tube, 
thereby enabling a larger cord to be used than has hitherto been practi- 
cable ; also in a novel combination of parts whereby the most efficient 
operation and facile manipulation of the device for cording and ruffling or 
both are secured. 

2128. Emprcoyinc ConcreTep AND CEMENTED MATERIALS IN UNION 
WITH OTHER SuBsTANces 1N Buiipines, &c., P. Brannon, Parliament- 
street, London.—Dated 18th June, 1874. 

This invention consists of improvements in relation to the employment, 
combination, and treatment of concreted and cemented materials in 
union with ligneous, fibrous, and metallic substances, and various coher- 
ing media, and in improvements in employing such combinations for 
engineering, building, and other structural purposes. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE week now closing has not developed much new business. In 
this respect it has been no exception to the week which precedes 
quarter-day. In transactions relating to pig iron the week is as a 
rule a very quiet time. This week has, however, been quiet, not 
alone in the finished iron department, but also in the pig iron 
branches, Whilst merchants and consumers decline to purchase 
at all freely of the produce of the mill and the forge until it is known 
what may be the declared prices of the ensuing quarter, the firms 
who have to supply that produce will not buy the raw material till 
it shall be less uncertain what may be the prospects relative to the 
price of coal, by which the value of the outcome of the blast fur- 
nace will be most regulated. Small transactions have to be noted 
in both branches of the iron trade, but in scarcely any instance do 
they affect more than 150 tons of pigs. So long as very little is 
being done the quotat are i in raw iron, In finished 
iron the rates are stronger ; but the demand evinces spirit only in 
respect of sheets, for which the buyers give with great reluctance 
the prices which the makers of reliable qualities demand, These 
are for singles, from £13 5s, to £13 15s. 

Belgian ironmakers are in this district personally conferring 
with customers, and seeking to do business direct, without the 
intervention of merchants. I have examined a lot of iron just 
delivered ; it consisted of three-quarter rounds, small squares, and 
flat bars ; and I have no hesitation in declaring it to be excellent 
iron. The round would bear great tensile strain, but a nick would 
quickly lead toa fracture. A fracture, when made with a chisel, 








reveals iron which possesses more the appearance of charcoal iron 
than of anything else. The crystals are small and uniform, and of 
a good hue. Reduced to a smaller size, the rounds would, I have 
no doubt, throw up an excellent fibre. Small squares, which were 
in all probability made from the same piles, were beaten out upon 
the anvil to a point equal to that of any horsenail, and the flat 
bars could only be fractured after being brought end to end by « 
vigorous application of the sledge hammer. The fracture revealed 
a tough and clean fibre. The iron is the No. 2 of one of the leadin 

mill and forge firms of Belgium, and even at the subsisting reduce 

rate of prices of the iron made here, with which it chiefly competes, 
it gives an advantage in its favour in the London market of 30s. per 
ton. About as good a quality can be obtained by any good buyer 
who knows South Staffordshire well at ten guineas per ton. To 
take the Staffordshire iron to London would cost 1lds., thus 
making it in the London warehouse or at docks £11 5s, The 
Belgian iron can be obtained in London at £9 15s, Much of the 
iron sent out by the merchants in the Midlands to European or 
Antipodean ports is shipped from London, The buying of Belgian 
iron would enable them either to supply customers at 3Us. less 
than for Staffordshire iron, or to put that sum, per ton, in their 
own pockets. A merchant of my acquaintance, who does a large 
foreign trade, and who has a fair supply of Belgian iron in his 
warehouse, is now slightly hesitating as to the giving of a good order 
for general merchant iron in which three-quarter rounds are in- 
cluded. His only difficulty is the want of complete fibrein therounds 
of that size made into bolts, although the requisite manipulation would 
take away some of the crystal, yet the iron would not prove so tough 
as could be desired. For certain purposes, as will occur to your 
readers—such, for instance, as chain making—the iron would be 
excellent. If the merchant I have referred to could only be sure 
that the Belgians would meet his requirements in this particular 
article, they would quickly get his order. The probability is that 
what the merchant desires will be broughtabout. The fact of the 
presence of the Belgian ironmasters, to which I referred in open- | 
ing, testifies to the desire they have of meeting the views of 
Englishmen. This Belgian competition has also an important 
bearing upon the trade with the United States and Canada. 
British merchants who do a large business with the New World 
vid Liverpool may now order from Belgium iron in every re- 
spect equal to the general run of reliable brands in this district, 
and have it shipped to customers direct from Antwerp. Belgian 
makers will puton board in that port at £9 4s, per ton merchant iron 
in no wayinferior to that for which £10 10s. has to be given in South 
Staffordshire, and which by the time it gets to Liverpool is only a few 
shillings less costly than thesame quality shipped from London. Thus, 
Belgian iron shipped at Antwerp is nearly 40s. a ton cheaper than 
iron of a corresponding quality of British make shipped from Liver- 
pool, Consequently Belgianiron, as goodas South Staffordshire iron, 
can be obtained in New York at pretty much the price of Stafford- 
shire iron at the works. That consumers in the United States 
have found out the means of getting finished iron from Belgium at 
much lower prices than those at which they can purchase South 
Staffordshire iron delivered I have reason to know; and it is 
not a little significant of that fact, that the Belgian iron that is 





coming to this country, and certain of which I have examined and 
tested, is branded ‘“‘ Best Refined,” a brand in great favour in the 
United States. 

Negotiations undertaken at therequest of the colliers on strike by | 
the Mayor of Lirmingham--Mr. Chamberlain—had a slightly 
hopeful aspect as this was written, That they should be wholly 
successful was greatly desired alike on ‘Change in Birmingham to- 
day—Thursday—and in Wolverhampton yesterday; for if they 
were not, there were tears that there will be no striking altera- 
tion in the relative number of men at work until the winter has | 
dawned. | 

The business in the metal market for the month has been but 
trifling, and the customers have had to be coaxed to do that which 
has in any way more than met barest possible necessities. Happily 
the close of June has found a slight improvement. To say the | 
least, prices have been firm as compared with a month ago ; with | 
one or two exceptions they are stronger, though as set against a | 
year back quotations are almost universally down. Buyers cannot | 
a great while longer remain out of the market, nor can workmen 
much longer remain without wages. It is something to be able to 
say that prices of metals have generally held their own during the 
month, {t must not, however, be forgotten that large contracts 
for the ensuing twelve months concluded with their railway 
customers, by the colliery owners and the makers of iron 
and steel rails, have been accepted at rates very much under 
those that regulated the last previous similar tranSactions. 
Whether or not, however, those quotations indicate the minimum, 
and that after some more giving way in best qualities of iron in the 
Midlands, we shall then begin to experience the return of an up- 
ward movement, is a question which thoughtful men are now 
pondering. If all other transactions have to follow suit with those 
to which we have just referred, then we have not yet touched 
bottom all round. Still no great time can elapse before that depth 
has been plumbed ; and when it has, a gradual, and not, I hope, 
sudden, rebound will at once set in. 

The market for steel has been quiet all the month, and more 
has been done in the past fortnight than for a long time; but 
business has been possible only when producers would give way in 
quotations affecting good railway orders to be executed some 
time hence. There has been a general concurrence in this action, 
and the railway companies have been able to secure what they are 
likely to require throughout most of the ensuing twelve months at 
prices which lead to the inference that there will be more done on 
that account in the next than in the past six and twelve months. 

From £2 to £3 m6re has now to be given for copper than had 
to be paid a month ago. The enhanced value is due to valid 
causes, affecting both supply and consumption as wellof the British 
as of the foreign article. 

There is very little room for greater ease in quotations, and the 
little difference existing between the prices of to-day and those of 
@ year ago would be adjusted almost immediately upon a return 
of active inquiry, simultaneously with a slight diminution in the 
total weight of the metal on offer. 

Tin has made proportionate advance in the month, so far as it 
relates to the nominal quotations in the open market, The aspect 
of affairs is not towards more favourable terms than those at 
which buyers could now make up their stocks; but the consider- 
able difference between the rates now prevalent and those which 
existed a twelvemonth back is admonitory. 

The Pelsall Coal and Iron Company’s first annual report, which 
was adopted at the meeting of shareholders in Birmingham on 
Friday, the 26th ult., was of such an unsatisfactory character that 
the question was debated whether it would not be advisable to 
close the ironworks during the existing depression of trade, and 
carry on only the coal department. If this course had been adopted 
it was shown that the ironworkers would disperse, and the pre- 
sent good and regular connection would be lost. ‘Therefore the 
proposition was abandoned, and a dividend of 10 per cent. per 
annum was accepted, 

The dissolution of partnership of the eminent local manufac- 
turing firm of Nettlefold and Chamberlain, trading under various 
titles at Birmingham, Smethwick, and King’s Norton, as makers 
of wood screws, nuts, bolts, and rivets ; at Hadley, near Wellington, 
as ironworkers ; and at Smethwick as wiredrawers, has been this 
week officially notified. The firm, which will hereafter be known 
simply as Nettlefolds, will be carried on by Messrs, Edward John, 
John Henry, and Frederick Nettlefold, by whom also the debts 
will be received and paid. On Wednesday the new firm advised 
their customers of a reduction of 10 per cent. all round in the 
price of their iron wood screws, 

Very pertinent and significant remarks as to the future pro- 
spects of the iron and coal trades fell on Monday from Mr. E. 
Jones, the chief mining engineer of the Lilleshall Coal, Iron, and 

ering Company, Salop, whilst responding to a vote of thanks 
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passed to him by the members of the South Midland Institute of 


Mining, Civil, and Mechanical Engineers, whom, as president, he 
has served for two years past. Mr. Jones remarked that the 
period through which the commercial classes in the nation were 
now passing was critical, The change that had taken place in a 
twelvemonth was startling. The man who should have been bold 
enough a year ago to prophecy what had since come about would 
have been called a “‘ fool,” as he had been when he, at that earlier 
period, ventured to express views which events had justified. 
Here, however, they were face to face with the fact, that no man 
amongst them could remember a period of such utter oem. 
not only in England, but also throughout the whole of Europe. 
It did not matter with what nation on earth they attempted to 
do business--from all there came the same response: ‘* Your prices 
are too high.” Yet at home, labour instead of cordially uniting 
with capital to bring business to our shores, was doing that which 
most effectually prolonged the time of inevitable depression. The 
condition of things in that immediate district, for instance, was most 
distressing. Until prices had come down a little they would rot 
be able to get the trade which, in order to their prosperity, men 
and masters alike needed. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Very little improvement can be reported in the iron trade of 
the North of England. The tendency of quotations is decidedly 
downwards, No, 3 having been quoted at 62s. 6d. on Tuesday, 
while No. 1 is placed at 72s. per ton. There are upwards of a 
dozen furnaces still out of blast, and the production of crude iron 
is much less than an average of the last three years. Many fur- 
naces are still working slack blast, on account of the dulness of 
demand and the non-delivery of the necessary supplies of iron- 
stone. Although the strike in Cleveland is virtually over, the 
mines of that district have not resumed their normal conditions of 
working. Many thousands of tons less than the average are now 
being delivered This is due to the large exodus of miners during 
the strike, there having been less than one-half the usual number 
left when the strike terminated less than a fortnight ago. But 
even if the supply of ironstone was more than equal to the demand, 
it is extremely doubtful whether we should witness a return of 
the prosperity that has prevailed over the last two years in the 
pig iron trade. Makers cannot find a market hoe all they 
produce, and some of them are already laying a quantity 
of iron in stock. There is a widespread feeling that before 
there can be anything like a satisfactory state of trade, a 
large reduction of wages will have to take place. At the present 
time trade is actually worse than it was previous to the inflation 
of the last two or three years; and yet not only ironstone miners 
and colliers, but blast furnace men and finished ironworkers of all 
kinds have been advanced in wages from 25 to 50 per cent. Off 
this large percentage not more than 10 per cent. has yet been 
deducted, so that further reductions are almost imminent. 

Both pig iron manufacturers and ironstone mine-owners are 
hopeful that if the wages question could be dealt with satisfactorily 
there would be plenty of scope for the development of the Cleveland 
iron trade, and not a few of them have laid their plans for a large 
extension of operations, It is, no doubt, true that in the majority 
of cases those plans were prepared during the years 1872-73, when 
there was a very exceptional demand for both the raw and the 
manufactured material ; but it isa hopeful indication that there has 
been little or no slackness in their completion, notwithstanding 
that a period of reaction hassetin. In the mining district of Cleve- 
land there are four firms now opening up new mines and extending 
old ones to such an extent that their joint output within the next 
three or four years will be at the rate of nearly four and a-half 
million tons per annum, and the lessor of their royalties, Mr. 
Wharton, of Shelton Castle, will be drawing royalty payments 
equivalent to fully £100,000 per annum. I may add that the 
firms to which I refer are Bolckow, Vaughan, and Co., who are 
opening out large mines near Shelton ; T, Vaughan and Co., who 
are developing their royalty in the Boorbeck Valley; Messrs. 
Bell, Brothers, and the Stangow and hilton Ironstone Company. 


| Should nothing interfere to prevent the accomplishment of these 


projected undertakings the output of ironstone from the mines 
of Cleveland will within the next four years be at the rate of 
eight and a-half million tons per annum. 

It may strike some of our readers as rather out of place that I 
should speak so hopefully and with such sanguine confidence of 
the future of the iron trade in Cleveland at a time when the iron 
trade all over the country is so unusually depressed, and when 
manufacturers as a rule are filled with gloomy forebodings as to 
the future. But it is precisely because such forebodings exist 
that they should be met by the opposite, and as I ven- 
ture to believe in this case, not less truthful view of matters. 
So far, at all events, as Cleveland is concerned, if she 
be true to herself, no harm can ensue, for nowhere else in the 
United Kingdom—and probably not in the whole world—can iron 
be made so cheaply, quality for quality. Hence, if iron is required 
in the future to any ~ extent, Cleveland must be one of the 
main arteries of supply; and it is because the dismal vaticinations 
that are now being indulged in are calculated to cripple all ene 
and freeze up enterprise that the converse side of the case should 
be presented. I say, therefore, that while for the present the 
iron trade is unmistakeably under a cloud, there is every reason to 
believe that when a change comes about Cleveland will be the 
first to recuperate. 

With reference to the finished departments of the trade, there 
is a feeling among rail makers that they are on the eve of better 
times. A good many more inquiries are in the market, and it is 
expected that inquiries in not a few cases will lead to the plac- 
ing of orders. Very few firms have now orders on their books 
sufficient to keep them going over the present quarter. It is, 
therefore, extremely desirable that whatever orders are to be 
given out soon, should be placed as early as possible. There is no 
material change in quotations, although prices are still tending 
downwards, and concessions from list rates have in some cases 
been made in order to procure contracts. At the present time 
rail and plate makers can afford to quote somewhat below market 
rates, seeing that there is an almost certain chance of raw material 
diminishing still further in value. 

The shipbuilding trade of Wear, Tyne, and Tees is fairly active, 
and somewhat more remunerative than it bas lately been. On the 
Wear there are now sixty-three vessels, of 68,418 tons register, in 
course of being built, and with one exception the whole of them 
are sold; the returns for the twelve months are likely to exhibit 
a fair average trade, both among shipbuilders and marine engi- 
neers, 

An unmistakeable slackening of business has taken place in the 
Durham coal trade—so much so, that merchants are now glad of 
6d. and 9d. per ton commission where they have recently got 2s, 
6d. to 5s. per ton. The demand for households has terribly 
diminished—much less than the average quantity being sent to 
the London market, while the export trade from the Tyne and Tees 
is far below the average. Prices are nominally the same as 
week ; but there were few coalowners who would not abate their 
rates if by so doing they saw a chance of disposing of all their pro- 
duction. Coke is still quoted at 17s. 6d. to £1 per ton. Manu- 
facturing coals, screened, 9s, to 10s, 6d.; unscreened, 6s. to 7s, 
per ton, 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

In most departments of the general cast steel trade there is but 
an indifferent amount of business doing. Sheet steel for the use 
of Birmingham pen manufacturers is being produced in fairly 
large lots at one or two old-established works, and there is a mode- 
rate output of thin sheets for use as clock springs and other light 
purposes. A good deal of this description of goods is regularly 
despatched to the United States. That market, too, despite the 
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uadoubted depression on both sides of the Atlantic, continues to 
take a medium tonnage of plain and shaped tool steel of best 
quality, it being preferred by the United States manufacturing 
firms to the native article, on account of its uniformily reliable 
quality. Not only do the American manufacturers prefer our tool 
steel proper for working up, but they also keep up a regular, even if 
not very Jarge at present, demand for axle plates, plough plates, 
and bevelled rolled steel for sundry purposes. These articles are 
high-priced here, consequently they must be held in high esteem 
to induce the purchaser to pay freight, duty, or other charges in 
preference to buying the produce of the Pittsburgh furnaces, 

It should not, however, be inferred from this that the steel trade 
is busy, the contrary being the case with the exception of a few 
favoured firms. 

In some instances work is at present suspended for stocktaking, 
a weighty undertaking at the large establishments, and one which 
takes up two or three weeks, Australia is just now one of our 
very best customers for almost all kinds of edgetools and general 
machine, Xc., tools. Some houses, as a matter of fact, make a 
special class of goods for this market, one in particular being a long 
kind of billbook with a special handle, made to resist the destruc- 
tive thorns and spikes of the acacia and other undergrowth, which 
cumbers the ground and must needs be removed. I also hear of 
an exceedingly large indent from this colony for every possible 
description of surgical instruments that can be made, from simple 
trusses upwards in the scale of these useful aids to frail orwounded 
humanity. 

It is believed that the shipping of Spanish ore from Bilbao will 
be resumed within a few weeks, in which case a real relief will be 
afforded to the two or three great local companies using them. In 
the meantime Cumberland ores remain steady at 25s. to 28s, per 
ton at the mines, but hematite pigs are easier, probably owing to 
the restricted demand for Bessemer material and rails, Bessemer 
hematite pigs cost about £6 to £6 2s, 6d. here for No.1, and 
£5 17s. 6d. No. 3. Ordinary hematite pig is quoted at the works, 
No. 3, £5 10s. ; No. 4, £5 10s. ; No. 5, £7 10s. ; and M, £7 5s. per 
ton. Notwithstanding the extraordinary statements which are 
circulated as to the continued great demand for Bessemer material, 
I must again state that there is but an indifferent inquiry for it, 
and that to my own knowledge one of the largest Bessemer houses 
in the district is almost at a standstill. 

This must necessarily be the case when specifications for rails 
are so few in number and of such light calibre, and when axles 
and tires of this material can be produced £1 to £1 10s. per ton 
cheaper in Belgium and Germany than our own quotations, Some 
few firms have exceptional advantages which enable them to dis- 
pense with imported spiegeleisen, and so effect a considerable 
saving, which is further augmented as much as possible by cogging 
down or rolling down ingots, instead of resorting to the more 
expensive mode of hammering in vogue in former and less critical 
times. By adopting these resources they save some labour and 
material, and so are enabled to compete on a better footing than 
they otherwise would in the continental markets, 

One or two firms are turning out moderately good lots of railway 
springs for the use of wagon builders, railways (Indian, colonial, 
and home), and miscellaneous purposes. There is also a fair 
inquiry for wheels in pairs or sets of four for Austria, Italy, and 
Northern Europe. 

On Monday « delegate meeting, representing some 25,000 South 
Yorkshire and North Derbyshire miners, was held at Barnsley in 
order further to consider the owners’ notice of a reduction of 
124 per cent. on the gross earnings. Letters were read from Mr. 
Burt, M.P., Mr. Thos. Halliday, and others, showing that the 
state of trade in all the mining districts was not such as would 
warrant the men in resorting to a strike. A discussion of two 
hours resulted in the confirmation of the previously arrived at 
decision to accept a drop of 10 percent. only from the 574 per cent. 
advances given since October, 1871. This is just half of what the 
owners require. 

In consequence of this iterated determination to resist, the 
colliery proprietors of the above districts held a special meeting at 
Barnsley on Tuesday under the presidency of Mr. Stewart, A 
fair and full discussion was gone into, at the termination of which 
it was determined to adhere to the former resolution to enforce a 
reduction of 12) per cent. on gross wages. Both sides appear quite 
resolute, hence there is every reason for supposing that on July 8th 
about 21,000 men will be out, representing a diminished output 
of about $,000,000 tons per annum, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

A VERY unsettled feeling still prevails in the iron trade of this 
district, and, until the reaction which has followed the close of 
the Cleveland strike has subsided, no business of any magnitude can 
be expected. There have been, it is true, plenty of inquiries for 
pig iron, but these have resulted in comparatively little business, 
and prices are so variable that consumers, although stocks in their 
hands are very low, prefer waiting until the market assumes a more 
settled basis. I hear that some of the merchants and brokers who 
had been buying pretty largely on speculation during the strike, 
are now anxious to realise, and this is having some effect in giving 
unsteadiness to the market. Foundry qualities of pig iron for im- 
mediate delivery can be bought at prices ranging from 70s. to 75s. 
per ton, and for forward contracts less figures than these are 
quoted. For forge iron there is very little demand, and prices are 
scarcely quotable, but nominally they ranged about 65s, per ton 
delivered. In manufactured iron there is a very fair demand, but 
prices are weak—£9 15s, per ton is the ordinary quotation for bars 
delivered, but very little business is done at this figure. 

Most of the Lancashire forges continue well employed, and 
although very few of them are working up to their full resources 
there 18 considerable activity in the neighbourhood of Wigan, 
Warrington, and Bolton. For general engineering work there is a 
considerable demand, particularly for colliery material; but 
cotton machinists still feel the effect of the dulness in the Lan- 
cashire cotton trade. General founders and boiler makers are 
moderately busy. 

In the coal trade, although there is no excessive demand, a very 
steady trade continues to be done for the time of the year at firm 
prices, which show no change upon the June quotations. In 
the Manchester district the leading firms have quite as many 
orders on hand as they can attend to. For house coal and 
good fuel suitable for glass works and forges there is a 
steady demand, but burgy and slack are not quite in so 

satisfactory a position, and there is a good deal of under- 
selling to secure orders. For cannel and gas coal there is a large 
inquiry, aud consumers in many cases are finding it difficult to 
place their contracts. The coke trade continues quiet, and prices 
range from 15s, to 20s. per ton at the collieries, In the Tyldesley, 
Worsley, Swinton, and Pendlebury districts colliery proprietors 
have a full demand for all the coal they are at present raising, and 
prices are firm, with stocks exceedingly low. In the Bolton and 
Farnworth districts stocks are rather more plentiful, and there is 
a tendency amongst the smaller errs to pull down prices, 
but good fuel commands good rates, In the Wigan districts thereis 
generally a fair demand, and, with the exception of small quantities, 
of best coal, very little is being put down in stock. The Ashton 
and Oldham districts are still dependent upon outside sources for 
supplies in consequence of the continuance of the strike, which 
appears as far off a settlement as ever. The average Lancashire 
pit quotations show no material alteration upon those of last 
month and range about as under :—Best Arley Mine coal 15s, 6d. to 
16s. per ton, house coal 13s. to 14s., common ditto 12s., furnace 
coal 11s. 6d. to 12s., burgy 7s. 6d. to 9s, 6d., and slate 6s, 6d. to 
8s. 6d. per ton, according to quality. 

The last ordinary meeting of the members of the Manchester 
Geological Society was held on Tuesday, and several interesting 
papers were read. Mr, John Plant, F.G.S., read a paper on the 
finding of quartzite boulders and pebbles embedded in coal, which 





he believed was of glacial origin, in the middle of the Paleozoic 

eriods, and their presence in the coal beds was to be accounted 
for by ascribing them to the denudation of the old glacial drifts by 
the streams and rivers of the carboniferous periods. Mr. 
Plant also described some remains of extinct animals found at 
Castleton; and Mr. John Aitken, F.G.S., read a paper on the 
finding of flint pebbles in drift on high moors. 





NOTES FROM SCOTLAND. 


(from our own Correspondent.) 

Tue slight impetus that was given to the Scotch iron trade by 
the termination of the strike in the Cleveland ironstone mines 
has now died away, and although speculation now and again forces 
up the quotations, they have been declining since last week. 
Business in the iron market was in a most unsatisfactory state on 
Friday. A few sales were effected at 98s. cash, while several lots 
were sold at 89s. cash on Monday. The closing prices were— 
sellers 84s., Tuesday ; buyers 80s., Monday. Business was very 
dull on Monday and Tuesday. The highest figures obtained on 
the former day were 80s. 6d. cash, 79s. next week, and 77s. 6d. a 
month hence. The prices offered for pigs are now from 31s. to 33s. 
per ton less than the average of this time last year, and 19s. 6d. 
less than they were in June, 1872; but they are 23s. 6d. higher 
than they were in June, 1871, when the average was 57s, The 
general impression is that pigs will fall in value, but the extent 
of the decrease must depend upon the near future of the wages 
question. Though the make of iron is by no means large, it con- 
siderably exceeds the demand, and quantities are being regularly 
sent to the stores. 

One er two of the principal makers’ brands have dropped out of 
the market since last week, and, generally speaking, there is little 
change in the prices, The quotations are as follows :—Gartsherrie, 
No. 1, 107s. 6d.; No, 3, 87s. 6d.; Coltness, No. 1, 105s.; Summerlee, 
No. 3, 82s. 6d.; Langloan, No. 1, 107s. 6d.; Govan, No. 1, 82s. 6d.; 
No. 3, 81s. 6d.; Calder, No. 1, 102s. 6d.; No. 3, 84s.; Shotts, No. 1, 
100s.; No. 3, 85s.; Carnbroe, No, 1, 87s. 6d.; No. 3, 85s.; Clyde, No. 
1, 83s. 6d.; No. 3, 81s. 6d.; Eglinton, No. 1, 84s.; No. 3, 82s.; 
Dalmellington, No. 1, 84s.; No. 3, 82s.; Glengarnock, No. 1, 100s.; 
No. 3, 96s.; Kinneil, No. 1, 83s. 6d.; No. 3, 81s. 

The shipments of pig iron from Scotch ports during the week 
ending the 27th ult. amounted to 6415 tons, showing a decrease 
of 5692 on the corresponding week of 1872. The imports of 
Middlesbrough pigs at Grangemouth for the week were 1413 tons, 
being a decrease of 388 on those of the corresponding week of last 
year, This is the first time since the beginning of the present year 
that these imports have shown a decrease, they having been 
generally greatly in excess of the corresponding periods, and there 
being in all a total increase since the 25th December of 30,039 
tons. 

There are no signs of improvement in the malleable trade, and it 
is alleged that lower prices will have to be accepted to induce a 
demand. But many manufacturers could hardly take lower prices 
and work ata profit. In some cases a very serious loss was sus- 
tained by makers having made extensive purchases of pigs when 
they were selling at the extreme rates of last year, and now being 
obliged to work them up at a depreciation of from 20 to 30 per 
cent. Up till quite recently there was a fair demand for ship 
plates, but it has now greatly fallen off, and is likely to get worse, 
as I hear that most of the shipbuilding firms are working off old 
contracts, and that very few new ones are offering. 

The coal trade has now been remarkably steady for a long time, 
there having been little variation in the prices, while demand and 
supply were pretty nearly balanced. Now, however, the supply is 
greater than is required, but the stocks have not increased to such 
an extent as to call for any material curtailment of labour or a 
lowering of the rates. But purchases for the most part are being 
made with a view only to immediate wants, in the confidence 
that the present rates will at least not be exceeded for some time 
to come. 

The area of the miners’ strike in Lanarkshire is being gradually 
reduced, although a few of the more determined agents are still 
counselling resistance. Complaints are rife among the men 
holding out that enough money is not provided them to subsist 
upon. The union funds are exhausted, and the attempts made to 
get subscriptions from the colliers at work have, in many in- 

t , been u ful. At a recent meeting some of the 
miners’ agents went so far as to threaten the putting in force of 
severe measures against those who decline to contribute, but 
such a course could only end in fresh disasters, 

Operations have for the present been totally suspended at the 
whole of the pits at Messrs. Reid and Co., Stonelaw, Rutherglen. 
One of the pits, which is the largest sale colliery in the district, 
has had its pithead machinery removed, and nearly 500 men are 
thrown idle by the stoppage. 

One strike district after another is giving way to the masters’ 
terms. Since I last wrote the whole of the miners who were on 
strike at the Cambuslang collieries have gone back to work at 7s. 
aday. The men expressed themselves much dissatisfied with the 
agents of the union, who failed to supply them with money to 
hold out, 

Some apprehensions of a fresh dispute have been occasioned in 
the county of Clackmannan. The miners of that county have 
been required to work ata shilling a day less than their fellow- 
workmen in the neighbouring county of Fife, and they have 
threatened to strike unless they are allowed an equal rate of pay. 
The secretary of the Fife and Clackmannan Miners’ Association 
is endeavouring to effect an arrangement with the employers that 
would avert a turnout. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

My communications of late must have foreshadowed to the 
observant mind that startling crisis in the iron trade upon which 
we shall enter in the course of a few days. When a colossal 
establishment likethat at Cyfarthfa is closed, and the oldest and for- 
merly indispensable hands are paid off; and when in all directions 
furnaces are blown out, and men are kept at half work from the 
dearth of orders, it is evident that the subject of wages must be 
put toa crucial investigation, and such radical changes made that 
will enable our ir ters to pete fairly with other countries, 
And leaving Belgium out of the question—though Wales has of 
late lost many important orders through the opposition in that 
quarter—such changes must be wrought as will enable our 
makers to meet the necessities of home buyers. The permanence 
of high prices for pig, bar, and general merchant iron, affects 
injuriously many of the industries of the country, and it is to the 
antagonism brought to bear by these industries that we are to look 
for the startling changes upon which we are entering. It is true 
that our Welsh ironmasters during the last twelve months have 
realised high prices for their iron, but the benefit to them has been 
of slight account. The wages paid have been exceptionally high, 
the cost of materials excessive. Coke at 42s., small bituminous 
coal at 10s, and 11s,, pitwood dear. This, coupled with high 
wages, has rendered the margin of profit ey small; so 
much so, that some time ago a leading ironmaster admitted that 
if he could keep his coal-pits going well it would pay him better 
to close his ironworks, 

~When the first reduction of 10 per cent. was mooted, a promi- 
nent manager told me that nothing under a reduction of 30 per 
cent. would benefit the ironmasters. Itis now coming to this, and 
the public must be prepared for a series of events in South Wales 





unprecedented in character, and possibly ending in the total sus- | 


pension for a time of the coal and iron industries of South Wales. 
I learn from the best sources that another and more marked reduc- 
tion of wages than the past isimperative, and now comes the ques- 
tion, Will this be accepted, or, as many fear, strongly contested ? 
As regards the colliers, I am afraid that even a 10 per cent. reduc- 
tion will be opposed, The colliers with few exceptions took the 





last reduction with a bad grace, and had their union essed 
funds, and the Staffordshire men not been out, we should have had 
a strike. The probability of a strike is now increased, and if this 
view realised, and the union support that suicidal policy, 
depend uponit a contest will ensue, which will end in the thorough 
overthrow of unionism in South Wales. 

_ The colliers are already debating amongst themselves the de- 
sirability of having simply a union for South Wales, and cutting 
off all connection with the North of England. This view has been 
discussed at several large meetings, and the fact is important. 

On Tuesday a meeting of the Welsh ironmasters was held in 
London, and the result was that on Wednesday morning notices 
were affixed to the principal ironworks in South Wales and Mon- 
mouthshire, to the effect that after the expiration of the month 
all contracts would cease, whether by the day or otherwise. 

On Thursday the ironmasters and coalowners met at Cardiff. 
What the decision will be is unknown at the time of my despatch, 
but it may be fairly assumed that the notices of reduction will 
also be made applicable to the whole of the colliers. The extent 
of the reduction is not quite decided, therefore at the close of the 
— a meeting will be held by the employers, when this will be 
settled. 

In Cardiff this week I found that even the best coal was at a 
discount. Coal, which not many months ago was at £1, was offered 
for 12s. 9d., and even for 10s. 6d.; while inferior coals were simply 
drugs and could not find purchasers. The best coals retained 
a little firmness, and considering that the quantity is limited, this 
is not surprising. The finest steam coal we have seen yet turned out 
has been from the Castle pit, Cyfarthfa. It is very likely that both 
Aberdare and Dowlais produce equal. If so I have not seen it. 

The ironworks are marked by extreme depression. Quotations 
for rails are down to £7 10s., and I am assured that at the present 
rate of materials and wages rails could not be made under £9. 
Gadlys continues out, and blown-out furnaces are more frequently 
to be seen than those in blast. 

Coke continues literally unsaleable, and the accumulations of 
small bituminous coal are pressing on the market. 

The Crown Unreserved Coal Company, Cardiff, are sending off 
large quantities of their product. Iron ore is in no demand, and 
the best samples, even at low prices, are passed by. 

There is a rumour of another train being put upon the Taff 
Vale. The junction between the Taff and Great Western at 
Merthyr is opposed by Mr. Fothergill, who seeks a compensatory 
railway in lieu. 
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Sour KensincTton MusEuM.—Visitors during the week ending 
June 27th, 1874:—On Monday, Tuesday, and Saturday, free, from 
10 am. to 10 p.m., Museum, 14,935; Naval and other collec- 
tions, 1602; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 4072; Naval and other 
collections, 89; total, 20,698; average of corresponding week 
in former years, 13,490, Total from the opening of the Museum, 
13,492,145, 
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LITERATURE. 


* Report on a Naval Mission to Europe, especially devoted to the 


Material and Construction of Artillery.” Washington Govern- 

ment Printing Office. 1873.—First Notice. 

TuosE of our readers who interest themselves in ques- 
tions connected with war material, are probably aware that 
Captain Simpson, of the United States Navy, was in Eng- 
land on a Government mission for a considerable period 
some time since. The results of his work in this country 
may be now found embodied in two large folio volumes, 
brought out by the American Government, of which a few 
copies have recently found their way to this country, the 
contents of which we now propose briefly to notice. 

Captain Simpson came to London in July, 1870. He 
went to Belgium in November. He visited Antwerp, 
Brussels, Lidge, and Herr Krupp’s works at Essen, where 
he remained till December 14th. He then went to Italy 
and Berlin, and in May, 1871, to Sweden, after which he 
returned to England, where he spent the greater part of 
his remaining time, visiting Holland, France, and Brussels 
for short periods. In the end of 1872 he returned to 
America. 

‘The whole of his first volume is devoted to England. 
Captain Simpson begins with the gun factories in the Royal 
Arsenal, Woolwich. After a few words on organisation, 
he proceeds to discuss the Armstrong guns, commencing 
with the breech-loader—on which, however, he says very 
little, passing on to the improvements introduced into the 
coil system by Mr. Fraser, which he highly commends. 
The matter from page 17 to 38 is simply extracted from 
the official book on the gun factories, written by Major 
Stoney and Captain Jones. The steels of Firth, Brown, 
and Bessemer are noticed shortly, and the official book on 
the gun factories is again reverted to, and quoted verbatim, 
with little interruption, for a few pages, on the subject of 
proof of guns, e Palliser conversion is next dealt with ; 
Parson’s gun is noticed, and then Vavasseur’s at consi- 
derable length. On these Captain Simpson’s opinions 
appear to be as follows:—Giving the Armstrong gun the 
credit for being the foundation of all built-up guns, he 
considers the Fraser a great improvement on it ; but both, 
he thinks, have the fault of employing only the steel tube 
so as to obtain the benefit of its hardness; for the “ effort 
is to suppress the elastic element in the tube, treating it as 
if it possessed only the dull, ductile properties of the wrought 
iron which incloses it.” In fact, Captain Simpson considers 
that a steel tube ought to have a second one to ye it, 
giving it an elastic instead of a dull, plastic king. 
Comparing the Woolwich gun with the Vavasseur he says: 
—“ In the Vavasseur gun, on the contrary, every effort is 
made to utilise this important characteristic of the metal, 
and, in fact, to derive strength from it, not merely making 
it play the part of a hard lining, depending for strength on 
the outer coils, but utilising its own inherent strength, and 
making it take part with the rest of the structure in con- 
tributing its quota of the same character of support as is 
rendered by the outer jacket and rings. In a word, the 
gun is homogeneous.” Captain Simpson’s main point is, 
then, that if an elastic steel tube is held tight by inelastic 
wrought iron, the gun experiences the loss of the resistance 
which the steel might be fairly made to offer without injury 
in stretching slightly, as might be the case if surrounded 
by another elastic steel tube, the tensions of all the parts 
being carefully given, so as to bring on each its fair share 
of work at the moment of firing. 

We concur with Captain Simpson’s commendation of 
the Vavasseur gun, but we may add that he does not 
appear to understand the Armstrong gun. His remarks 
on the steel tube compared with a forged breech-piece or 
wrought iron coils may be fair enough, but it is ridiculous 
to speak of the exact proportioning of the tension of the 
successive coils of iron as if it wereanew principle. While 
acknowledging the safety of the Woolwich guns, Captain 
Simpson rates their power of serviceable duration very low. 
Vavasseur’s ribbed system of rifling receives considerable 
attention, a long quotation from the Naval and Military 
Gazette being given, the main point noticed being that the 
scoring of gas takes place chiefly along any channels in the 
bore; hence the grooves of ordi grooved rifled guns, 
which give direction to the projectile, suffer much more 
than the ribs of the Vavasseur or Lynall Thomas system. 
The success of the Vavasseur gun in recent trials is also 
noticed, and the Vavasseur new great 12-in. gun described. 
Captain Simpson appears to endorse a great deal that 
Major Palliser urged in favour of his system of conversion 
—that is, first, the maintenance or even increase of longi- 
tudinal strength, when the bore of an old cast iron gun is 
enlarged up to a certain point; second, the employment of 
a wrought iron strengthening tube inside the bored-up cast 
iron gun; third, the insertion of a very thin steel tube, 
with rifle grooves cut in it, to act as a sort of “groove 
carrier,” and to give the bore hardness, but not intended 
to be subjected to any tensile strain. As compared with 
the Woolwich interior steel tube, it is urged that the 
elasticity of the steel is not called into play, being supported 
by inelastic cast iron, and that a steel tube is generally 
destroyed by a split or crack, which may commence as 
readily in}a thick tube as in a thin one, consequently the 
former has no advantage over a mere “ groove carrier.” 

The Parsons system of conversion, Captain Simpson 
says, offers many advantages. He especially contemplates 
the conversion of large naval cast iron guns, such as the 
Rodman. He considers the arrangements of steel tubes 
and cast iron supports in the Parsons gun better than the 
steel and wrought iron of the Woolwich system ; because 
the wrought iron coils pinch the steel too tightly to enable 
it to lend its strength to the entire structure, so that its 
elasticity causes it to yield, and pass the strain almost 
unbroken into the wrought iron coils, 

Captain Simpson then discusses the Whitworth gun, but 
not very fully. He seems to think that Whitworth’s com- 
pressed steel, though not yet “an accomplished fact,” 
promises well. After a few words on ley Britten’s 
system of rifling cast iron guns, the question of field 
artillery is taken up, but neither on that nor the mitrail- 
uses are any striking remarks made. On projectiles 








there is very little original matter; in fact, s 116 to 
129, with the break of a few lines, consist of verbatim 
extracts from the “ Official Treatise on Ammunition,” by 
Captain Orde Browne. Passing on to the subject of 
carriages, Captain Simpson describes the 18-ton gun 
carriage of Captain Scott’s construction, and says a few 
words on turret carriages, but we are surprised to find 
how little is given on this subject. We consider Captain 
Scott’s carriages, and, indeed, the entire system of 
mounting our naval guns, both in turrets and broadsides, 
one of the leading features in our national armament, and 
certainly one which we should have expected would have 
called forth much interest, and perhaps much criticism, 
from an American naval officer. But no; either we are 
mistaken, or Captain Simpson does not appreciate our 
designs, or, possibly, the carriage department being now 
almost devoid of printed notes on new patterns, the special 
features of our carriages lay hidden in the uninviting 
forest of plates, bolts, levers, pinions, and racers. The 
Vavasseur gun carriage with the long steel screw running 
longitudinally in the slide, and its system of checking 
recoil, are described and highly praised. Captain Simp- 
son’s description of Waltham ‘din consists chiefly of 
verbatim extracts from the official work by the late 
Captain F. M. Smith. He goes through gun-cotton, 
dynamite, and lithofracteur, but on this we have little to 
notice. Captain Simpson has brought up his information 
to date well on some subjects where work has been done 
since he left this country, but of the gun-cotton we cannot 
say this. We especially refer to the explosion of wet gun- 
cotton by detonation ; also Abel’s nitrated gun-cotton, 

The Whitehead, Rendel, and Harvey torpedoes are 
noticed in turn. Captain Simpson considers the last- 
mentioned one so formidable when used by fast vessels, 
that he says it would have been impossible to have kept 
up the close blockade maintained during the last American 
war had this engine then been known. McEvoy’s circuit 
closer is next described, and Captain Simpson then passes 
on to the question of firing at armour. The 15in. smooth 
bore trial at Shoeburyness in 1867 and 1868 is noticed 
shortly. Under the head of the “Development of armour- 


iercing projectiles” follows verbatim a great part of the ; 


ast article given by us on that subject (vide ENGINEER, 
May 20th, 1872), together with our large diagram, as well 
as one on a somewhat similar slesiale drawn up by the 
Government the following year. Captain Simpson gives 
the earlier form of the Government diagram. Subsequently 
it was brought to resemble Tue EnoGineer diagram more 
closely by having the names of the various armour-clads, 
corresponding to the thicknesses of armour depicted, 
written in below each, the a m being then made 
strictly confidential. Comparing the two together we may 
observe that the official one of 1873 differs chiefly from 
ours published in 1872, in the guns being generally shown 
as having less penetrating power. This ought to be more 
correct, especially as our diagram was used at the War- 
office and Arsenal previous to the drawing up of the 
official one, so that alterations ought to be improvements; 
nevertheless the difference, mainly arising from a certain 
target—No, 33 at Shoeburyness—being said to be rotten, 
rests in a great measure on a questionable assumption. 
Captain ee speaking next of the system of issuing 
ordnance and stores to the navy, highly disapproves of the 
whole of the manufacture being carried out under direc- 
tion of artillery officers. He thinks the system of instruc- 
tion on wma’ f the Excellent only partly remedies this 
evil—instruction which Captain Simpson thinks admirable 
for our seamen and boys, and also, so he is pleased to"say, 
desirable for English naval officers. American naval 
officers, he considers, have been more thoroughly educated 
as cadets, and do not require it. Of all parts of the train- 
ing, that of the boys he considers the thing best carried 
out, and concludes this subject by these words—* The 
English system of training ships and continuous service, 
if adopted into our system, would have a wonderful effect 
in raising the tone of the navy, and in giving a character 
of stability to the personne/, which is now entirely 
wanting.” 

The volume ends by some notes on the working of iron 
and some appendices. On the notes on the working of 
iron we do not lay great stress. With regard to the hot 
blast as carried on at the works of Messrs. Palmer and 
Co., Jarrow, we think Captain Simpson is a little “hazy,” 
and appears to assume that the hot blast and the utilisation 
of the waste gases escaping from the mouth of a furnace 
necessarily accompany each other. He gives a short notice 
of works at Barrow in Furness and Lowmoor. 

The appendix deals with the Vavasseur gun-carriage, 
with Captain Hood’s report on it; Rendel’s torpedo, Har- 
vey’s torpedo, the Shoeburyness experiments with the 
Rodman gun, the Glatton firing, and various reports on 
—. 

he work is profusely illustrated with official drawings 
and tracings; altogether it is a very valuable one to a cer- 
tain class of manufacturers and scientific men. The volume 
on foreign materiél we reserve for a future article. 





THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT BEDFORD. 


(From our Special Correspondent.) 
Beprorp, Jury 9ru. 

Ir is indisputable that no show has ever been held under the 
auspices of the Royal Agricultural Society of such magnitude as 
this at Bedford. The statement that there are 5931 exhibits in 
the machinery and implement department, and 861 stands, con- 
veys after all a very indefinite idea of the importance of the 
present meeting. It may be more to the purpose to say that the 
showyard covers approximately fifty-five acres, and that it has 
been computed that it is impossible to visit all the stands and 
examine the exhibits without walking ten miles. Nothing can 
be more remarkable than the contrast between the reception 
which the Society enjoys here and that which it endured at Hull 
Jast year. The people of Hull are no doubt very good folk, but 
they neither understood nor appreciated a great agricultural 
show. It put them out, and no attempt was made to welcome 
visitors, or even to provide for any consideration of a pecuniary 
nature, suitable accommodation for them. Here at Bedford | 





things are managed very differently. Apartments are abundant, 
and not very dear. The people look on every visitor almost in the 
light of a personal friend; and there is no room to doubt that 
the attendance will be simply enormous next week, especially as 
Bedford is but seventy minutes from St. Pancras, and royalty— 
or something very nearly akin to royalty—has notified its inten- 
tion of running down from London to see what a Royal Agri- 
cultural Show is like ; and Mr. Jenkins, the indefatigable secre- 
tary, has after much difficulty found a suitable place for a 
Royal Pavilion, which Mr. Unite, who has won honours, if 
not in the soldier's, still in a very substantial sense 
in the tented field, is hard at work on the aforesaid pavilion. 
Nothing, then, is wanted to make the Bedford year memorable in 
the annals of the Royal Society but a continuance of fine weather. 
Not that a little rain would be objectionable. The showyard 
was on Monday just two miles from Bedford, but on Tuesday it 
had, at least according to cab drivers, moved out a quarter of a 
mile, and it is probable that this distance will augment as time 
progresses. The road is exceedingly dusty, and would be infi- 
nitely the better for a good deal of rain, especially as the heat has 
been intense. The showyard, again, is baked, and burned as well 
as baked; while each square foot of the trial fields, in spite of all 
that rollers and crushers can do, is a cross between a bit of turn- 
pike road and a bag of marbles. <A great deal of rain might fall 
without doing harm. The lumpy nature of the soil fenders it 
extremely difficult to do good work with the implements sent in 
for trial, or, more properly, to determine whether work done is 
good, bad, or indifferent. It is to be regretted that field imple- 
ments cannot be tested under the conditions proper to the sea- 
sons at which alone they would be used on a farm. It is impos- 
sible, for example, to say whether a drill would or would not 
clog if used in moist weather while tested under existing trial 
ground conditions, as it cannot possibly clog because there isno damp 
earth to clog it. Turnip sowers, again, would not be used by any 
sensible farmer while the ground remains baked and parched as 
it is just now. However it must not be forgotten that the judges 
are agriculturists of experience, and they will understand, no 
doubt, how to make due allowance and to reckon up chances as 
regards the success or failure of particular machines under adverse 
conditions in such a way that a very satisfactory decision will be 
reached at last. 

The competitive trials this year are of three kinds. Under the 
first head may be included all kinds of implements, tools, or 
machines for putting seeds, with or without artificial manure, 
into the ground. Under the second head may be classed a series 
of experiments intended to determine the resistance to draught 
offered by all kinds of carts and wagons, both on a turnpike road 
and in the field ; and thirdly, comes a competition for a special 
prize offered for a drum protector for thrashing machines. As 
regards the first trials it is not probable that they will conclude 
before Saturday night. As regards the second, readers of Tae 
ENGrnekr will do well to refer to the impression for May 29th, 
1874, where they will find an illustration of the dynamometer, 
now well known in the showyard as the Society's “iron horse,” 
which has more than answered all the expectations which have 
been formed concerning it. As regards the trials with 
this instrument, it must suffice to say here of them, that the 
results obtained promise to put our knowledge of all that con- 
cerns the draught of wheel carriages on a satisfactory footing 
at last, some of the figures already obtained being sufti- 
ciently startling. Thus it has been found that with one 
form of vehicle, hitherto considered very satisfactory, the act 
of drawing a ton brought up the load on the horse's back 
to about 160 lb. Four times as much power is required 
to drag a loaded wagon on a hard field as on a macada- 
mised road. What the resistance would be if the field 
were soft may be imagined. It would appear, so far at least, that 
horses really do much more work in hauling than is generally 
supposed, and the results, when worked out, cannot fail to prove 
both interestivg and useful in no ordinary degree, both to the 
designers and builders of wagons, carts, and other vehicles, and 
to all those who use horses either for business or pleasure. As 
regards the third, or special set of trials, I shall speak presently. 
Before taking leave for the moment of the two first competitions, 
it is proper to state that the most complete and elaborate prepa- 
rations have been made by Messrs. Eastons and Anderson for 
placing on record those results which best determine the merits 
of a machine. No fewer than twenty-five different log-sheets 
have been made out, one for each class, I append a copy of 
two, which will speak for themselves. 

It will be seen from these with what care and judgment the 
nature of the points of merit has been determined ; and it will 
also be gathered that the duties performed by the judges and 
engineers are exceedingly arduous and responsible. 

On Monday a start was made in the trial field with the drills, 
but not much was accomplished until the afternoon, and the 
interest centred principally in the trials of the drum protectors, 
for which a special prize has been offered. Fifteen firms com 
peted whose names I give, and also the prices of the appliances ex- 
hibited :—Messrs. Holmes and Son, £2; J. P. Fison, £6; Waudly 
and Robb, £2 2s.; Woods, Cocksedge, and Co., £5; Woods, Cocks- 
edge, and Co., £12 10s.; R. Garrett and Sons; Woods, Cocksedge, 
and Co.; Barford and Perkins; Edward Humphries ; Ransome, 
Sims, and Head, £5; Ruston, Proctor, and Co.; Marshall, Sons, 
and Co.; ditto, £3 10s.; Mills and Co., £1 2s. 6d.; Corbett and 
Peele, £3 3s. 

It will be well before going further to explain here what a 
drum protector is. In the simplest sense of the word, it is 
nothing more than a fence for the drum of a steam thrashing 
machine. This drum revolves at a speed of from 900 to 1100 
revolutions beneath what may be termed the deck of the ma- 
chine. A longitudinal opening, say 4ft. 6in. long, and of various 
widths, but certainly not less than Sin. or 9in., is made in the 
deck right over the drum. Into this opening the corn to be 
thrashed is thrown by the man who feeds the machine, and close 
to whom stand one or two men or women, who cut the bands of 
the sheaves, and keep the feeder supplied. Now the feeder is in 
some sort safe, because he stands in a species of well in the 
deck; but those who supply him are not safe, and it not un- 
frequently happens that a foot slips, or a woman stumbles, and 
falls with her arms or legs into the feeding mouth. It is need- 
less to state what follows. Many deaths have occurred in this 
way, and the Royal Agricultural Society at last determined to 
offer this year a special prize for the best arrangement which 
would prevent such accidents. 

Now it happens that at least ten or twelve years ago attempts 
were made to dispense with the aid of a more or less skilful 
feeder, and to fit the top of a thrashing machine with an apparatus 
which would cut the bands of the sheaves and allow the corn 
to enter the drum at a steady, uniform rate, which would prevent 
choking and insure equal thrashing. The first machines made for 
this purpose failed completely. They were heavy, troublesome 
to work, and unsatisfactory in their operation. The idea was 
abandoned for a time, and only revived last year. When it was 
announced that the Royal Agricultural Society would give a 
special prize for drum protectors, it at once struck some of the 
principal thrashing machine makers that it would be possible to 
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bine the protection of a drum with the operation of feeding 





it, and so on ocho the judges found several machines fitted 
with a variety of devices intended to protect those on the top of 
the machine from accident, and to assist the feeder in his work 
at the same time, ready to be tested. The merits of the 
machines themselves were not investigated, but only those of the 
drum protectors. The machines were drawn up in a row and 
driven in succession by one of Messrs. Aveling and Porter's 
traction engines. The quantity of corn supplied to each machine 
was not measured as it was quite unimportant; enough was pro- 
vided to test the protecting apparatus, and that thoroughly. 


Ww 
CLass XXXIL—VANs FoR MEN ENGAGED IN STEAM CULTIVA- 
TION, WITH FITTINGS. 

Observer's Name____ — 

Date 
Order of trial ae 
Catalogue number___._ 
Name of Exhibitor____ saosin incinerate 
Weight - —_ 
Price__ 

















Size and width of wheels _ = os 
Height of floor Sore 
Inside dimensions rope x wiptalinisiciasiniiaaiisat 
Capacity inside cub. ft. 
Sleeping accc lation 





forms a condition of the efficiency of the fence, well and good. 
The judges had to test the appliance to decide, not on its 
efficiency as a self-feeder, but, on its efficiency as a guard, and to 
ascertain whether the guard being a self-acting feeder, did or did 
not work so well as to allow the machine to be worked as efficiently 
with it as without. For obviously that would be a defective fence, 
however efficient as a means of keeping human beings or their 
limbs out of the drum it might be, if it also kept out corn, or 
if without keeping corn out it allowed it to find its way in only 
by fits and starts. 

The first machine tested was that sent by Messrs. Woods, 
Cocksedge, and Co. Two fences were entered by this firm, 
but only one was tried. The apparatus consists of a wooden 
spiked roller placed in the feeding mouth just over the drum, 
and driven by a belt from the shaker shaft. The spikes are of 
iron, and between them are disposed a series of hard wood 
fingers. The corn to be thrashed goes in over the top of the 
spiked roller. The arrangement is identically the same, on a 
much larger scale, as the extreme end roller and fingers of Messrs. 
Ransomes and Sims’ rotary straw-shakers. It appeared to answer 
very well on trial, did not choke, and distributed the corn very 
evenly to the drum. It is possible that a very ingenious man 
might succeed in getting into contact with the spiked roller if he 
devoted his energies to the accomplishment of his purpose, but 
he could not get a finger into the drum, and the spiked roller 
would not hurt him much. Altogether the arrangement appeared 

tisfactory. The spiked roller makes about forty-five revolutions 





Fire arrangements _—- Se ae 


Lighting ditto. ' ae oe 
Trial for Ventilation. 














Trial for Portability and Turning. 

















Draught in Ibs. 





Points of Merit. 
Perfection Points 
being awarded. 





1. General construction, soundness and quality of ma- 

terials and workmanship, strength, and durability 300 oe 
2. Internal arrangements and facilities for storing 

duplicate gear and tools... 4s «1 0s 8 +e 300 . -——— 
3. Capacity and ventilation... .. «. «2 8 «+ «+ 200 .. —— 
4. Portability and draught .. .. «2 «+ «+ o8 ee o.oo 
Seer ee ee ee 150 . -—— 

Totals .. oc co oo oo o 100 .. ——— 
Remarts. 

Fixed tools___ ee eee 


Storage for tools _ 





Storage for spare gear 








Materials of construction 
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Ciass NX XIIL—-SINGLE-HORSE Carts FOR GENERAL AGRICUL- 
TURAL PURPOSES, 

Observer’s Name 
Date 
Order of trial 
Catalogue namber_ 
Name of Exhibitor 
Price __ 
Mean diameter of wheels 
Width and thickness of tires 
Inclination of wheels to vertical 
Gauge width of wheel centres on ground 
Size of hody ES, = area. __—__—scarpacity, 
Area for harvest purposes a a = sq. ft. 
Weight empty 
Height of floor 














Remarks. 











Material carried eo ce 00 ce 
Useful loal.. .. os oo 

Total load .. a ae ae 
Load per inch width of tires .. 
Time, starting and stopping.. 





Distance in Yards «se .s oe 
Index register .. «ss o« 





a a ee a Soe Serene Se 
Load on horse’s back .. «. «+ \ nk 
ok a ee ee Sse sa | 

Net distance .. .. «oc of ee i | 
PUNE ka ks se 06 ee i | 


Index per yard run.. .. oe 
Foot-pounds per yard run .. .. 
Ditto, corrected for a level road .. 
Mean draught in pounds 

Ditto per ton, gross load 

Ditto, ditto, useful load.. 

Rate in miles per hour ., 


Points of Merit, 
Perfection Points 


j 1 
. Mechanical construction, strength, soundness and a oo 
quality of materials and workmanship .. .. 200 «. 


~ 








GO os kc Xe: So. dd es, te Ge 100 a 
3. Balance, capacity, and arrangement for tipping MY 200 5 ei 
4. Weight, width of tire considered.. aie oe 60... —— 
» ERAUGEE.. co 0s ec ce os es 0 ce oe SA sey emeied 
G.emee ae 6s ae ae. Mew cn. oe. 40 oo oe 200 As — 

TG ic oe cc cs oe 6s SD 5. ete 


It is somewhat curious that over a dozen inventors, nearly all with 
the same objects in view, should not have repeated or duplicated 
each other's ideas uniotentionally; as a matter of fact all the 
protectors tried differed in more or less important respects. The 
prize offered by the Society is really a prize not for a feeding 
»ppliance but fora drum fence, If self-feeding, as it is called, 





a minute, 

Messrs. Ruston and Proctor’s drum guard consists of a set of 
three small wooden spiked rollers, arranged side by side parallel 
with the drum shaft on the top. These are geared together 
by five wheels, and revolve all in the same direction. The feeding 
mouth is in the end of a hood carrying the spiked rollers, which 
revolve at about seventy revolutions a minute, and carry the 
straw to be thrashed on to the drum. The safety of the arrange- 
ment appears to be indisputable, and the feeding action was 
apparently quite satisfactory. The machine, I may add, with 
the feeder, received quite recently a gold medal at Brussels. The 
apparatus can be thrown in and out of gear in a moment by the 
man feeding. The corn to be thrashed goes in underneath the 
forked roller next the drum, instead of over it, as in the first 
machine tested. 

Messrs. Marshall exhibited two drum guards. The last was 
not a_self-feeder, but simply a drum guard, consisting of 
an elevated box mouth, down which the corn has to be 
thrown. A thin man, by getting on the edge of the box, 
gathering up his legs, and pushing himself down into the box, 
might perhaps succeed in committing suicide, but it is certain 
that to all intents and purposes Messrs. Marshall in this case pro- 
vided efficient protection. The second machine was fitted with 
what can scarcely be called a drum guard only, and yet was 
hardly a self-feeder. A box is placed over the drum mouth, 
and across this box, near the feeding end, runs a shaft, which 
carries a flat plate parallel with the drum shaft. The edge of 
this plate is fitted with spikes about 9in. long. The plate is 
made to vibrate on its axis at about 240 revolutions a minute. 
By a very simple and ingenious arrangement the back of the box 
can be made, by turning a hand wheel, to approach or recede 
from the spikes, and so determine the width of opening for feed ; 
as the machine runs, the spikes play up and down, and shake 
up and loosen the straw. It worked very well, but it is possible 
that a man might be injured by the vibrating spikes, although he 
could not fall into the drum; still it is to the least degree un- 
likely that any accident of this kind could occur. 

Messrs. Ransome, Sims, and Head, of Ipswich, guarded their 
drum by a combination of rollers placed in the vertical mouth of 
a hood. The one is a six-sided wooden roller, and is run at 
rather high speed by a strap. Above it and parallel runs a fixed 
shaft, on which are loosely strung a number of heavy wooden 
discs about 10in. diameter, covered with leather. A man could 
not get his hand drawn in between the rollers, because when an 
obstacle interposes the disc rises, and ceases to revolve. The 
protection is here perfect. The arrangement is shown in section 
in the accompanying sketch on page 36. 

Mr. Fison used only a plain roller, about 1ft. in diameter, 
with wood strips parallel to the axis, running above the drum. 
This roller is driven by a strap from the shaker shaft, and can 
rise and fall in slots curved to suit the radius of the belt, the 
shaker shaft being the centre from which the curve is struck. 
A species of balance board is secured in the drum mouth in 
such a way that when the feed tends to become too much the 
roller descends, and reduces the opening for feed. The arrange- 
ment is simple enough, and worked, so far as we saw, Satistac- 
torily. 

Mr. Savage, of King’s Lynn, uses a curved hood of sheet iron 
of the simplest kind, which can be set at any required angle by 
moving it on hinges. As a guard nothing more is required, and 
obviously it in no way interferes with the swallowing powers of 
the machine. 

Messrs. Tasker showed a self-feeder, which, however effective, 
is, I consider, objectionable, in that the guard adds a couple of 
feet of height to the machine. It consists of four square wooden 
rollers set on a slope to the drum ina hood, and parallel with the 
drum shaft. These rollers shake up and convey the corn to the 
machine. The drum is effectually protected, but a man could 
easily get his fingers smashed between the rollers when rotating. 
A worse accident could not occur, I fancy. 

Messrs. Clayton and Shuttleworth sent for trial one of Roper’s 
patent feeders. This consists simply of a straw-shaker put on 
the deck of the machine; on to this the corn is thrown and 
carried towards the drum. It is met before reaching the drum, 
however, by a set of vibrating spikes, which break the bands ond 
shake up the straw generally. Its action as a guard and a feeder 
is perfectly satisfactory. 

Messrs. Humphries’ guard can be described in very few words. 
They cover the drum with a hood, and provide a set of short 
chains and spikes, which run on the deck and carry the corn 
into the hood. It is simply a bit of straw elevator put on top 
of the machine. No doubt the drum is guarded by the hood, 
but then the inventor has provided the largest possible area on 
which a man can fall down and hurt himself. I cannot in any 
way commend this invention. 

As for the remainder of the guards, they were all more or 
less identical in principle, being simply hoods of various form, 
if I except that shown by Messrs. Hornsby, which consists of a 
regular rail fence or dock, within which the man feeding sits; 
the whole folds up in a very compact shape for travelling. As a 
fence, nothing more appears to be needed, no one can be hurt 
but the feeder, and he would not get into the drum without 
trouble. It may be added that many of the machines exhibited, 
but not in this competition, have effectual drum guards in the 
shape of hoods, one for example fitted toa machine by Messrs. 
Marshall, of Gainsboro’, costs only £1, and seems to satisfy every 
possible requirement. 

As regards the trials of drills, scarifiers, &c. &c , it is impossible 
to say much until the judges have made their reports. On Wed- 
nesday the lighter implements were tried on fields at the oppo- 





site side of the railway,-and it was evident at a glance that much 
difficulty will be experienced in arriving at Stier like an 
accurate estimate of the merits of the various tools tried, For 
example, hoes should not pull up or otherwise injure the wheat 
or turnips which they are intended to keep free from weeds, but 
on Wednesday they were tried in a field which had been sown 
with turnips, not one of which had come over ground, so that it 
was impossible to say whether the ducks’ feet, chisel points, or 
bent skive thinners would work best. Turnips could not be 
injured, because they were absent. Again, any hoe will work in 
clean land. How is it possible to say whether an implement 
being tested will or will not cut up weeds if there are no weeds 
to cut up, as was the case in the trial field on Wednesday? It 
is under such circumstances as these that all the skill of a judge 
is required. Men of experience can decide from seeing the work 
done on dry, clean land, pretty nearly what the implement is 
likely to effect in damp clayey soil ; and the Royal Agricultural 
Society is fortunate in having the services of highly-trained and 
competent men who are not likely to make mistakes, Such a 
year as this tries the metal of a judge in no ordinary degree. 
Any ordinary farmer could pronounce an opinion on an implement 
which will or will not do its work under adverse circumstances, but 
the practised judge has to do that which no farmer pure and 
simple can do, namely, decide between the conflicting claims of 
two or two dozen implements, all tried under circumstances 
which render it impossible to arrive at a decision without a very 
careful balancing of probabilities. The judges of the Royal 
Agricultural Society have, however, often been tried before as 
severely as this year, and it is infinitely to their credit that very 
few individuals have ever made any serious complaints concern- 
ing their decisions. 

_ As regards the drills, it would be little more than waste of 
time to attempt a minute description of the construction of each. 
There is a wonderful family likeness between them, and up to 
the present I have contented myself with picking out such 
novelties as appear to mark some steps in the march of improve- 
ment, or at least show some originality of design. By far the 
greater number of the seed drills work in the old-fashioned way— 
the corn, or turnips, or mangold seed being lifted in little cups, 
get round a disc, on short arms, the seed being spilled over from 
the highest point into two funnels, one at each side of the disc, 
and so conveyed to the land behind the coulters, which open the 
furrows. Many of the machines combine a manure with a seed- 
box; and several different devices are used for inducing guano 
and superphosphate to flow through a comparatively small aper- 
ture and fall down a spout in advance of the seed. The machines 
are being tried, not with real manure, but with coal-dust, which 
answers pretty well. A somewhat startling fact has already been 
arrived at, namely, that machines by good makers in the best 
adjustment will sow 7 oz. of seed in one drill while going a given 
distance, and perhaps 9 oz. in the next drill ; this was discovered 
by the simple expedient of fastening small bags over the delivery 
spouts, so that the seed went into the bags and was weighed, in- 
stead of going into the ground and being covered up out of sight. 
This is a matter of the utmost importance, as too much care 
cannot be taken to distribute seed evenly. A great defect in all 
drills constructed on what I may term the “Persian wheel” 
system, is that if the horses stop the seed falls out of the cups, 
and when they go on again the machine must move a foot or 
two before more seed can be picked up and brought to the top of 
the wheel. The feeding discs run slowly, and they must make 
half a revolution before they begin to sow again after a stoppage. 
This is not the case with various other systems of construction 
which appear to possess general advantages over the Persian 
wheel arrangement, although the latter is the most popular with 
agricultural implement makers at present. 

Two somewhat novel systems of distributing the seed deserve 
notice. The first is exhibited by Messrs. B. Reid and Co., Bon 
Accord Works. The seed is worked across holes in the seed box 
by a peculiarly shaped screwed plate. This has already been 
illustrated in THE Encrvegr. The thing is exceedingly simple 
and cheap, and appears to me to be much better than the Persian 
wheel, especially as sowing begins almost the instant the horses 
start. There is another neat device about Mr. Reid’s machines. 
A handle is provided, working on an index plate; by setting 
this handle at any given point the required weight of seed per 
acre will be sown by the machine. The machine is tested, and 
the gauge marked off by the results, so that there is nothing 
haphazard about it, and the farmer can tell at a glance how 
much seed he is sowing. I shall be somewhat surprised if the 
Reid drill does not take a good place in the award list. 

The second novelty to which I have referred is a drop drill, 
as it is called, sent for trial by Messrs. Page and Girling, of 
Melton, Suffolk. This is a Persian wheel, but each cup, instead 








of being fixed on the spindle projecting from the disc, is hung 
loose on it, and is kept upright by a balance weight tail below, 
as shown in the annexed sketch. The tail strikes a fixed pin, 
and tips at the proper time. A is a portion of the disc, B is the 
tipping pin, C the hanging cup turning on D loosely, and tipped 
into a shoot when the tail G hits B. The seed is sown in small 
patches, close together—a very good arrangement. The idea 
involved is clever, and has been very neatly reduced tu prac- 
tice. Messrs. Page and Girling have sent three drop drills here, 
the smallest being a pretty little hand machine and the largest a 
a ten-coulter corn drill. 

As a manure sower, attention may be called to a drill exhi- 
hibited by Messrs. Gower and Son. In¢his the manure falls into 
hemispherical cavities, in each of which revolves a ball fixed ona 
square horizontal axle. The ball is studded with spikes, and 
the whole arrangement seems just the thing for breaking up and 
mixing tough and clammy manures such as superphosphate. 

Messrs. Corbett and Peele show a potato planter of extremely 
ingenious construction, which must be illustrated to render it 
quite intelligible. Two flat disc wheels revolve about 36in. 
apart, and being provided with shafts, are propelled by a horse. 
Between the disc wheels is a box for seed potatoes, which, 
escaping down suitable funnels just inside the disc wheels, are 
seized one by one by an iron finger, pressed into a cavity in the 
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‘dise face, and held there until the potato has reached the lowest 

point in the revolution of the disc, when the finger comes against 
a bar, the potato is released, and falls into a drill opened by a 
small double plough breast running in advance of each disc. 
Many potato planters have been proposed, but this is the best 
description I oe yet met with. 

- Mr. Coultas, of Grantham, sent for trial another potato planter 
of somewhat different construction. In this the seed potatoes 
are taken from a box by an endless chain of pockets, which drop 
the seed down a straight shoot opening just behind a suitable 
coulter. The implement is well made, and might do good work. 

I have stated that by far the larger number of drills are fitted 
with the Persian wheel, or disc and cup gear for sowing the seed. 
The system is not universal, however. Thus, Messrs. Rainforth, 
of Lincoln, send a number of machines in which the disc is aban- 
doned, its place being taken by a rachet-shaped wheel. In the 
radial faces of the teeth, which are about half an inch wide; 
cups or cavities are made, and these receive the seed, which falls 


out when each has reached the highest point. In several respects | 


I prefer this to the cup and disc, The whole affair is much 


stronger and better able to stand rough usage, and the distribu- | 


tion of the seed probably quite as satisfactory, but on this point 
it is impossible to speak with certainty till the judges’ decision 
is announced. Jl the drills sent by this firm are well and sub- 
stantially made, 


ABSTRACT OF PARTICULARS OF WAGON TRIALS, BEDFORD SHOW. 


Weight empty. 





Cata- s 
logue| Name of Exhibitor, Gross 
No. On front On back Total 
wheels. wheels, Weight. 
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Yet another system of getting the seed to the delivering pipes 
is exemplified by Messrs. Lillie and Elder, of Berwick-on-T weed. 
Here the seed is delivered into a little horizontal trough from the 
seed box. In the trough is fitted a little brass paddle-wheel, 

| just as an undershot water wheel would be set in its race. Just 
in front of a vertical line passing through the axis of the paddle- 
wheel a perforation is made in the bottom of the trough. So 

| long as the paddle-wheel is at rest no seed can pass it ; as it re- 
volves it allows or compels stated quantities of seed to pass along 
the trough and fall down through the perforation before men- 
| tioned. This is an extremely simple gear, and possesses the 
| great advantage that seed is sown the moment the machine 
moves, so that no bare patches are left, as with the cup and disc 
machine. It may be added that many of the latter machines are 
rendered suitable for sowing turnips, as well as wheat or larger 
seed, by making the cups double-headed. When sowing wheat 
the disc revolves in one direction, and in the opposite when 
sowing turnips, the change of motion being effected by crossing 
| a belt. In the Lillie and Elder machines the delivery is regu- 
| lated by altering the speed of the paddle-wheel in a very simple way. 

Yet another system of distributing seed is shown by Messrs. 

| Dening and Co., of Chard. Here the seed is drawn out of the 

| seed box by endless wire chains, the links of which can just 
| pass through the hole in the vertical face of the seed hopper ; 
as the chain revolves the links pull out seed in the interstices 
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between them. The rate of sowing is determined by the speed 
of the drums. The tension of each chain can be determined 
separately by a set screw. This appears to be a very efficient 
machine, which is very highly spoken of by practical farmers. 

A fourteen-row corn drill, exhibited by Messrs. W. Walker 
and Son, of Bingham, Nottingham, is worth notice, if only for 
the very simple and ingenious way in which the distance between 
the barrel axis and that on which the speed change wheel runs 
is determined. The amount to be sown per acre is settled by 
the velocity of a revolving barrel, which is driven off the axle by 
a couple of wheels, the upper one of which can be replaced by 
one smaller or larger at pleazure. The upper one can also be 
thrown out of gear altogether. The arm for throwing out of gear 
is hinged on a second lever, which carries the barrel besides 
This last works an index, so that it is only necessary if a wheel 
of forty-five teeth is to be used to put the index to forty-five. 
Then the proper wheel will fit and no other, but no matter 
what wheel is used the throwing out gear will always operate 
effectively. The machine is also waterproof about the joints. 

The results of the cart and wagon trials are not yet available 
in a complete form, as they involve much calculation to arrive at 
comparative figures. As a specimen of the results obtained, 
however, I give an abstract of results of trials down to midday 
on Wednesday, which will pretty well explain itself ; anything 
more elaborate or complete is not available at present. 
































| ewt. qrs. Ib. ewt. qrs. Ib. ewt. qrs. Ib. jewt. 
5036) F. P. Milford ...) 10 2 25 9 018 19 3 15 | 64 
4875| I. Milford... ...] 8 224| 8 013/16 3 9| 61 
1431) — Hayes ... ..| 14 113|11 2 6/| 25 319) 70 
1306) W. Ball and Son} 10 0 23 10 215 | 20 3 10 | 65 
1567, W.Glover and Son} 9 3 18 9 125/19 1 15 | 64 
1439' H. Hayes ... ...) 18 216)11 83 1/25 117 | 67 
1307; W. Ball and Son] 11 19/10 1 4) 21 218] 6 











As regards the general exhibits, I have failed—at least as yet— 
to find much that.is novel. Messrs. Aveling and Porter have in- 
troduced some valuable improvements in their traction engines, 
such as augmenting the size of the dome, and so giving more 


steam space ; they show very complete and well-finished engines, | 


the new arrangement of wrought iron brackets being specially 
well worked out. They send for competition a van for men, 
which may be illustrated in the next impression of Tur ENGINEER. 
Messrs. Howard and Messrs. Fowler also have splendid stands, 
but I must reserve a further description of their exhibits for the 
present. 

Messrs. Barford and Perkins, in conjunction with Mr. Savage, 
of Lynn, show something really novel in steam ploughing. It 
is well known that the separate windlass system is growing in 
favour with farmers where the holdings are small. The windlass 
consists essentially of two heavy winding drums which carry the 
rope, and, standing behind or beside the engine, are driven by a 
chain, or belt, or coupling shaft, as the case may be. Now, Mr. 
Savage dispenses with a separate windlass, and uses the driving 





Inclination of - Speed per Hour in Foot-pounds per 

| Wheels. Width Load Mean Pull. files. Yard Run. 
Weight — l of | perin. ‘ mame See — noone REMARKS. 

Front. | Back. | Tite of Tire. On Road.|On Ficld.| Road. | Field. | Road. | Field. 
ws. Ib.| Deg. | Deg. |Inches.| Cwt. | Ib. Ib. 
3 1) 23 3 23 | 8-68 | 373 726 3-23 | 2-98 | 1470 2201 | Pair-horse wagon for light horses. 
3.0 24 | 7d 406 1900 2-56 2°29 454 1920 | General-purpose pair-horse wagon. 
3 68 5% 4% 3o | 695 177-6 729 2-5 2-42 587 2400 | Pair-horse wagon. 
215) 4¢ 3y | 2F | 74 | 162-2 | 753 2-58 | 252 © 536°8 2281 | Two or three-horse wagon. 
1 5 4 4 4 | 4°4 486 1820 2-31 2-19 536 1842 } Pair-horse wagon. 
3 26 4; 54 25 | 6°6 157s! 729 2-48 2-22 527 2211 Light wagon on springs. 
2 12 35 24 2 | 8-3 | 108-9 629 2-45 2°47 877-9 2078 Pair-hcrse spring wagon. 


| wheels of a traction engine instead. The wheels are 6ft. high 
| and 18in. wide on the face. The whole outer tire takes off in 
| handy segments, and then there is left a deep groove or trough 
| 8in. deep by 124in. wide. In this is coiled about 1000 yards of 
steel wire rope. The tire is put on again, and the engine is 
| ready for the road. When it comes to the proper place on the 
| head land the wheels are made to ascend a short inclined plane 


| by screw gear causing the revolution of the fly-wheel by hand ; | 


| blocks are then put under a water tank beneath the foot-plate, 
| and the engine suffered to rest on them with the driving wheels 
| clear of the ground. The tires are then taken off, and the hind 
| wheels act the part of a double windlass. Complex as the opera- 
| tion may appear, it is eftected by three men in about fourteen 
| minutes. There are certain points of detail in which improve- 
| ments might be effected, but even as it is Mr. Savage has suc- 
ceeded in producing a very simple and effective arrangement, 
| which is much cheaper than the separate windless system. The 
| tackle may be seen at work at Elstow, close to the showyard. 
| ‘This communication would be incomplete if I did not supply 


the names of the judges who are working so hard. They are, for 
drills, horse hoes, and manure distributors, Major Grantham, 
Messrs. John Hicken, J. W. Kimber, J. D. Ogilvie, T. P. Outh- 
waite, and M. Savage ; wagons, carta, and huts, Messrs. J. Cole- 
man, G. Turnbull, and J. Wheatley; miscelianeous articles and 
special prizes, Messrs. Henry Cantrell, J. Ford, and J. Helmsley. 
The president for the year is Mr. Edward Holland, and the fol- 
lowing gentlemen act as stewards :—Live stock, Mr. Ridley, M.P.: 
| Mr. R. Leeds, the Hon. Wilbraham Egerton, M.P.; and Mr. 
Wakefield ; implements, Mr. Booth, Mr. Whitehead, Mr. Jabez 
Turner, and Mr. Bowen Jones ; for finance and showyard re- 
ceipts, Lord Bridport, Colonel Kingscote, M.P.; Mr. Davies, Mr. 
| Randall, and Mr. Torr ; for forage, Mr. C. Stephenson ; and for 
| general arrangements of the show, Mr. Brandreth Gibbs. On 
| Saturday next the implement yard will be opened to the public, 
and on Monday, when the judges of stock commence their work, 
the entire yard will be thrown open from nine o'clock in the 
morning till seven at night, and continue so until Friday after- 
noon, when the show closes. 








CONTEMPLATED BOILER EXPERIMENT. 


From the chief engineer’s report of the Manchester Steam Users’ 
Association, we learn that it is intended to carry out some experi- 
ments for the purpose chiefly of obtaining information as to the 
weakness in boilers due to the openings cut for manholes, Xc. 
We cannot do better than reproduce Mr, Lavington Fletcher’s pro- 

ramme :— 

“Those at all conversant with the association’s monthly reports 
must have observed how many boilers have given way through the 
weakening effect of the manhole on the cylindrical portion of the 
shell, a fact to which boiler makers do not seem to have attached 
sufficient importance, or at all events till very recently. Those 
manholes from which the explosions recorded have arisen have 
been unguarded, but the question remains whether the mouth- 

jeces now adopted for strengthening them are sufficient for the 
high pressures coming into such general use, and also how safety 
may be attained without unnecessary expenditure. In a well- 
constructed boiler the flue tubes are so well armed against 
collapse, and the flat ends so well stayed, that the weakest 
part of the structure is the cylindrical shell, and if this 
be double riveted, then the weakest part of the whole 
boiler is the manhole or other similar opening. This is appa- 
rent on a consideration of the strains, and is very frequently 
exemplified practically on the application of the hydraulic test. On 
such occasions cast iron manhole mouthpieces not infrequently give 
way, and the boilers sometimes rip open on the top in a longitudi- 
nal direction. In one case a steel boiler though strengthened with 
a wrought iron manhole mouthpiece rent on each side of it longi- 
tudinally. Boilers also exhibit distress at the base of the steam 
domes, and in some recent experiments made in America to test 
the strength of boilers by bursting them under steam pressure the 
boiler was found to give way at that part. The association has 
always been alive to this weakness, and has for many years 
induced its s when laying down new boilers, to dispense 
with steam domes altogether. Many boilers, however, have 
openings cut in them at the base of steam necks, which are very 
similar to manholes in size, but are not by any means equally 
strengthened, These necks are sometimes planted on the top of 
boilers as much as 7ft. in diameter, and worked up to 70 Ib. or 80 Ib. 
They are inherent also in the construction of the French or 
elephant boiler, and many others now introduced for working 
steam at high pressures. Such boilers are sometimes placed in the 
basement of very lofty buildings, so that in the event of an ex- 
plosion the results would be most serious, It is thought, therefore, 
that no uncertainty should be allowed to exist as to the effect of 
these openings on the strength of cylindrical boilers worked at high 
ressures, and therefore it is proposed to construct an experimental 
iler for the purpose of testing these necks and manhole mouth- 
pieces by hydraulic pressure carried up to the bursting point. 

*“‘In the first instance it was proposed to construct a small 
cylindrical egg-ended boiler, say 5ft. Gin, in diameter, and to plant 
such necks and mouthpieces upon it as it was thought to be desi- 
rable to test. On further consideration of the subject, however, it 
appeared that the experiment would be of far greater value if ex- 
tended toa Lancashire boiler of ordinary working proportions, 
though its length might be somewhatshorter. In this way the 
precise eter adopted in everyday practice, and also the precise 
thickness of plate, could be tested as well as the actual patterns in 
use for manhole mouthpieces, &c., which would afford more 
direct, and thus more satisfactory conclusions, Further than this, 
the adoption of an experimental boiler of the Lancashire 
would allow the crasrnnty 2° the same time of testin {99 
strength of the furnace tubes both as regards collapse and elonga- 
tion, as well as of testing the flat ends with their gussets and 
longitudinal stays, and also the cylindrical shell at the longitudinal 
seams of rivets. Sucha test would be most complete, and, after 
the disastrous explosion at Blackburn, would, it is thought, be of 
considerable practical value. 





having a length of 21ft., a diameter in the shell of 7ft., and in the 


and the back with an internal one, and both strengthened with 
substantial gussets and longitudinal bolt stays, the thickness of 
the plates being seven-sixteenths in the cylindrical portion of the 
shell, three-eighths in the furnace tubes, and 4in. in the flat ends. 
The reason for the length of the boiler is as follows:—It is impor- 
tant that the belt of plating on which the manholes and neeks to 
be operated upon are placed should be free from all bias, and 
therefore it is proposed to plant the manholes, &c., on the belt of 
plating midway between the two ends of the boiler, and further to 
allow a free belt on each side of this one, so that it may not in any 
way be strained or affected by the action of the gussets, This in- 
volves a length of three belts of plating, and as the gussets occupy 
two belts of plating at each end, that involves seven belts together, 
and as these are 3ft. wide, it makes up the length of 21ft. This 
length may at first sight appear considerable, but it will add to the 
value of the experiment not only as regards the shell but also as 
regards the collapsing tendency of the flue tubes, while it would 
not materially increase the expense of the experiment. 

‘‘ The general outline of the experiment it is proposed should be 
as follows :—In the first place plant on the top of the central 
belt of plating a wrought iron neck of such a thickness and 
diameter as is now met with in boilers under inspection, viz., 
from 15in, to 1éin. in diameter, seven-sixteenths of an inch in 
thickness, and attached to the boiler by a single line of rivets, 
the neck being blanked up at the top with acover, This being 
done the hydraulic pressure to be applied and carried on until the 
plate bursts. The pressure to be increased steadily, and mean- 
while the behaviour of the boiler to be carefully watched and 
measured, The furnace tubes to be gauged internally in the 
direction of their diameter to see if any tendency to collapse is 
discernible, and also gauged longitudinally to see if any 
extension of the flanged seams takes place. The flat ends 
to be tested both with and without the longitudinal 
bolt stays and gauged under both conditions at a num- 
ber of points, so that their behaviour may be ascer- 
tained. The wrought iron neck or manhole mouthpiece, as 
the case may be, to be gauged longitudinally and transversely to 
see what change of form takes place under the strain put upon it 
by the shell, and further, to ascertain the strain put upon the 
plates around the opening, a number of parallel lines to be inscribed 
upon the plate in a longitudinal direction before the pressure is 
put on, when it is expected that they will curve or bulge outwards 
away from the manhole on the application of the-test. The amount 
< curve will no doubt much depend on the character of the 
plates. 

‘** When the first neck has burst it would then be replaced with 
such other necks and manhole mouthpieces as it was thought 
desirable to test, the belt of platingalso being renewed as occasion 
might require, As it is proposed that the central belt of plating 
should be an external one, renewing one of the plates on this belt 
as often as was necessary, would not be a matter of much 
difficulty. 

“There are many other points to which it would be worth while 
to direct attention, which will suggest themselves on further 
consideration, but the above is just an outline for the considera- 
tion of the committee.” 

Nore.—At the meeting at which the report was read, the 
committee took into consideration the above proposition to con- 
struct an experimental boiler to be tested with water up to the 
bursting point, and resolvei to carry it into operation at once. 





from January lst toJune 6th, was $4,626,270 gallons, 





‘* With this view it is proposed to construct a Lancashire boiler, 


furnace tubes of 2ft. 9in., the longitudinal seams being double | 
riveted, the front end plate attached with an external angle iron | 


THE SciENCE AND Art DEPARTMENT.—The twenty-first report 
| of the Science and Art Department of the Committe of Council on 
Education for the year 1873 has been issued. It states that the 
numbers of persons who have during the year attended the schools 
and classes of science and art in connection with the department 
were as follows, viz. :—48,546 attending science schools and classes, 
as against 36,783 in 1872, and 290,176 receiving instruction in art. 
showing an increase upon the previous year of 46,045, or nearly 1% 
per cent, At the Royal School of Mines, there were 32 regular 
and 161 occasional students ; at the Royal College of Chemistry, 
280 students ; at the Metallurgical Laboratory, 38. At the Royal 
College of Science fer Ireland there were 22 associates or cane 
students and 18 occasional students, The lectures delivered in 
the Lecture Theatre of the South Kensington Museum were 
attended by 9020 persons, or 2938 less than in 1872. The even- 
ing lectures to working men at the Royal School of Mines were 
attended by 2400 persons, and 170 science teachers attended the 
special courses of lectures provided for their instructions. 


UNINFLAMMABLE Woop FoR THE Navy.—Ovr Plymouth corre- 
spondent telegraphs:— ‘The trial at Devonport Dockyard, 
ordered by the Admiralty, of the method of rendering wood unin- 
flammable by saturating it with tungstate of soda, has been 
brought to a close. The experiments - been closely watched 
by Rear-Admiral Sir William Hall and the chief officials of Devon- 
port dockyard. It hasbeen clearly shown that the prepared wood 
is under all circumstances much less readily inflammable than 
ordinary wood ; that shavings and chips of the prepared wood, 
although they may be made to burn, cannot be made by themselves 
to set fire to substantial timbersof the prepared wood; that prepared 
timber steadfastly resists mere flame, although it may he made to 
burn when acted upon continuously by great heat. The cost of pre- 
paration and the largely increased weight of the prepared wood 
are disadvantages to be set against these advantages. Before Dr. 
Jones, the patentee, receives from the Admiralty the very large 
sum he asks for the right to use his patent, further trials will be 
ordered, which the Lords of the Admiralty will themselves witness. 
Two small vessels will be roughly built, one of prepared wood and 
the other of unprepared, but otherwise exactly alike. These will 
be filled with combustibles, and set on fire, and then a correct 
idea will be formed as to how far tungstate of soda may be 
made practically useful in retarding the burning of ships.” —P«// 
Mall Gazette, 


Economy OF FUEL in Furnaces.—M. Foucault, in a report to 
the Industrial Society, at Rheims, combats the idea that the 
smokelessness of a fire can effect a notable saving in the amount 
of fuel burnt. He alleges also, on the other hand, that a con 
siderable loss of economy is produced by smoke-consuming appa- 
ratus. He brings in ay of his opinion the long series of 
observations made by the Industrial Society of Mulhouse, which 
have proved that, with the ordinary boiler furnaces, it is onl 
n to consume from 125 to 150 cubic feet of air for eac 
pound of coal, while for the most part furnaces pass twice that 
quantity. If the draught be reduced in quantity much smoke is 
evolved, but the products of combustion, circulating more slowly, 
part with their heat more readily to the r flues. It is further 
proved that the best means of reducing the loss of heat by the 
chimney is by the use of feed-heaters in the flue, so as finally to 
reduce to 200 deg. the products of combustion, which are often 
discharged as hot as 400 deg. Feed-water heaters, well set, will pro- 
duce an economy of from 11 to 20 per cent. with a reduced draught. 
The conclusion is that furnaces with large area and suitable feed- 
heaters are the most ical in all respects. But in order to 
obtain the best results much care is needed in stoking. A little 
at a time and often, should the coal be spread over the front of 








Tue total quantity of petroleum exported from the United States, 


the fire, and the bright coal pushed back to the bridge. At 
the same time, the least possible quantity of cold air should be 
admitted. 
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BREMME’S PATENT ELASTIC WHEEL FOR TRACTION ENGINES. 


SCALE -3,INCH = ONE FOOT 
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SECTIONAL ELEVATION 


As more than one elastic traction engine wheel is exhibited at 
Bedford, it is evident that elastic tires have not gone completely 
out of favour, and we believe, indeed, that there is yet a great 
future for the elastic wheel system. In the accompanying en- 
graving we illustrate a very ingenious elastic wheel, patented by 
Mr. G. Bremme, of Ipswich, in 1872, and tested with satisfactory 
results at Chatham not many months since. Our illustration re- 
presents the driving wheel of a 6-H.P. traction engine with com- 
pensating gear. Fig. 1 is a sectional side elevation, Fig. 2 a ver- 
tical section on centre line, and Fig. 3 an elevation. The disc A 
and the axle-boxes, being connected to each other by wrought iron 
arms, form the rigid part of the wheel. The elastic tire consists 
in two separate rings, E E, aside of and a little distince »part 
from each other. Each ring is formed of four hard rolled steel 
bands ,,in. by 4}in., and held together by ten loosely-fitting steel 
volts, not shown. To the tire are fastened forty shoes or tread- 
a, of which ten have lugs projecting through the annularsp1ce 
etween the two rings. To these lugs are hinged the ends of the 
ten double arms, D D, as is clearly shown in the engravings. 
Underneath the tread-pieces are placed strips of sheet iron with 
their ends bent at right angles and overlapping each other. These 
cover the annular space between the rings E E, and form a yield- 
ing rim Gin, to 8in. deep on each side of the tire, as indicated in 
Fig. 2, whereby the dirt is kept from the tire. The connection 
between the rigid part of the wheel and its elastic tire is made by 
the double arms D D, which work freely in the slots and against 
the two faces of the disc A. The wheel is represented as being at 
rest and subjected to a dead load only, the calculated amount of 
which is two tons. The vertical pressure or load concentrated at 
the centre of the wheel is suspended in equal portions by the five 
upper arms, while the lower arms are free from this strain, and 
offer practically no resistance against the deflection of the lower 
portion of the tire. The lateral pressure acting at the tread or 
contact surface of the tire with the road is taken up simul- 
taneously by at least three arms, offering a bearing surface of, say, 
forty square inches against the disc A. The total lateral pressure 
against the disc perhaps never amounts to 10 cwt. When the 
engine imparts rotary motion to the rigid part of the wheel in the 
direction of the arrow, it will outrun the tire by an amount 
A A, (see Fig. 1), which stands in the same ratio to the length 
of arm as the traction exerted does to the weight suspended. The 
advantages intended to be obtained by this novel method of apply- 
ing the elastic tire are as follows :—(1) These wheels maintain 
their tractive adhesion on the softest soil, and are therefore effec- 
tive on all kinds of roads; (2) their perfect elasticity or spring 
action permits of running the engine at highest speeds with an 
easy and steady motion; (3) the simultaneous action of the 
moving parts of the mechanism in taking up the vertical load and 
lateral pressure, as well as in transmitting the traction to the 
tire, prevents the intensity of pressure at any point of the rubbing 
surfaces from exceeding the proper limit; (4) the relative deflec- 
tion of the steel tire is less than that in an ordinary carriage 
spring, and its curve is always easy and without sharp bends. 





THE ALLOYING OF IRON WITH MANGANESE, 

We take the following, which is certainly interesting, from 
the journal La Houille, and would remind our readers that the 
advantages attending a mixture of manganese with steel were 
the subjects on which so much litigation ensued many years ago 
between Mr. Josiah Marshall Heath, of the Indian Iron and 
Steel Company, and the Sheffield manufacturers. It is, of 
course, out of date now almost to refer to this great question. 
We would simply add here that there is even yet — vide 
the discussion on Dr. Siemens’ paper on the “ Manufacture of 
Tron and Steel by Direct Process,” read at the last April meeting 
of the Institute, when nearly every one of the speakers was at 
variance more or less as to the necessity or otherwise of the 
presence of manganese in steel, a marked difference of opinion 
amongst metallurgists on this point—the balance of evidence 
being, however, in favour of the idea that that presence is a 
necessity in anything like high qualities of steel. But what 
says La Houille :— 

“Tf, according to the patent, granulated iron or steel, or the 
turnings or filings from them, or crude iron moderately well 
pulverised, or indeed any scrap iron or steel in a corresponding 
condition of disintegration, be mixed with mineral matter con- 
taining manganese, tungsten, or titanium, or any two or more 
of these metals combined together, or with quartz, the minerals 
being finely powdered, combined in certain proportions, and 
then thoroughly saturated with an ammoniacal solution in slightly 
acid water, and this compound be placed in a cast iron mould or 
box, a very considerable development of heat will ensue ; and at 
the expiration of a few hours, on opening the mould, a solid 
mass will be found, which retains its cohesion at a red heat, 
and only commences to disintegrate at the fusion point of cast 





SECTION ON CENIRELINE 


iron. From the after treatment of these in a suitable high 
furnace alloys of iron with manganese, in proportion varying 
from 25 to 50 per cent. of the latter, may be obtained ; silicates 
of iron, containing 22 per cent. of silicon—in fine, alloys of iron 
with tungsten, or even triple admixtures of these three metals.” 
It is right, however, to remark that such results as these can 
only be obtained at very high temperatures, and by the use of 
furnaces whereinto a strong pillar of blast at a high degree 
of heat can be forced. Under these conditions, and in the pre- 
sence of the powerful bases which are fused, the lower portions 
of the apparatus are rapidly attacked, to counteract which the 
following method of construction is recommended. The furnace 
itself should be built of the hardest and most refractory bricks 
procurable, in the composition of which alumina should be the 
chief element ; a heating chamber, constructed of lime, manga- 
nese, or pure alumina, and a crucible formed of carbon, manga- 
nese, and alumina, which last named may perhaps be best made of 
a mixture of graphite, gaseous coal, or very pure coke and coal 
tar. Then, by heating the minerals in a strong vessel of boiler 
plate, and submitting the whole for some hours to a dark red 
heat, a thoroughly compact fissureless mass of great hardness is 
obtained, the blast being kept at a pressure of, say, 5}in. of 
mercury, and at a heat of 35 deg. Cent. With reference to this 
alloy, which is said to be prepared by La Compagnie de Téte- 
Noire, it may not be without interest to quote some of the 
efforts already made in this direction in search of certain qualities 
of iron which would appear of necessity to be produced under 
conditions analogous to those named. Ferro-manganese, or iron 
alloyed with manganese, has hitherto been produced by two pro- 
cesses ; the first, Prieger’s, in which the alloying takes place in a 
crucible ; the second, Henderson’s, in a reheating furnace ; both 
processes being in principle founded on the simultaneous reduc- 
tion, in contact with finely-powdered charcoal, of a mixture of 
iron and manganese, both also reduced to powder. The presence 
of iron appears to be highly necessary for this reduction of the 
oxide of manganese, indeed it seems indispensable, for it is well 
known how difficult it is, even in a laboratory, to produce 
metallic manganese, and what a length of time and large amount 
of fuel are required for the reduction of this said oxide. From 
the state of powder in which the minerals are, however, and other 
causes, neither of these processes is equal to the production of 
any large quantities of the alloy, and even their small yield is 
only obtained by the consumption of an enormous'quantity of fuel. 

** It would appear, then, in that any process which could be 
carried on continuously, and effect first of all the reduction of 
these oxides and their subsequent fusion, would be a sensible 
advance in economic industry ; and with this view a vertical 
furnace, similar in most respects to a small blast furnace, has 
been constructed and charged with ores of iron and manganese, 
The result has been, it is said, the production of pig iron con- 
taining as much as 18 per cent. of manganese. There is, how- 
ever, this objection to what might otherwise be taken as a happy 
solution of a difficulty long known to metallurgists, for it is 
acknowledged that the minerals required for the process are so 
difficult to procure, that, for the present at least, it has not been 
continued. Other experiments have been made, and bricks and 
blocks of the alloy produced, although not successfully in the 
strict sense of the term ; and it is further asserted that one of 
these special alloys is much used in Germany, its constituent 
parts being given as 30 per cent. of manganese, 35 per cent. of 
iron, and 5 of carbon. During a recent journey through the 
mineral basin of St. Etienne, says the journal La Houille, we 
heard a great deal of the material produced by the process, and 
have been at considerable trouble in our endeavours to see some 
of it, as also to obtain some specimens for analysis. Our efforts 
in this direction did not, however, meet with success, not even 
in the larger works, where one would have expected to find some 
information with reference to a material of such importance as 
would be this. We confess, then, from these circumstances, and 
the mystery and secresy which surround the product of which 
we speak, as well as from certain private analyses we have made 
of pig iron denominated manganiferous, that we entertain serious 
doubts as to the precise nature of the alloys under notice, which, 
however, we hope to investigate at an early date.” 

Thus far La /ouille. For ourselves we wow.d only say that we 
shall look for any further investigation of the subject with much 
interest, merely for the moment expressing our belief that, so 
far as we can see, there is no absolute impossibility, either che- 
mically or physically speaking, to the production, by a process 
approaching very closely that of the ordinary blast furnace, of 
manganiferous pig iron. 


=LEVATION 


THE INSTITUTION OF CiviL ENGINEERS.---The Council of this 
society have just awarded the premiums and prizes, arising out of 
various trust funds, for papers read and discussed during the 
recent session. The several awards are as follows :—A Telford 
Medal, and a Telford Premium, to each of the following gentle- 
men :—Bindon Blood Stoney, M.A., M. Inst. C.E., for his paper 
**On the construction of Harbour and Marine Works with arti- 
ficial blocks of large size ;” Richard Christopher Rapier, Assoc. 
Inst. C.E., for his paper ‘‘On the Fixed Signals of Railways ;” 
Joseph Prestwich, F.R.S., Assoc. Inst. C.E., for his paper ‘* On 
the Geological Conditions affecting the Construction of a Tunnel 
between England and France.” A Watt Medal, and a Telford 
| Premium to Alexander Carnegie Kirk, Assoc. Inst, C.E., for his 
| paper “Qn the Mechanical Production of Cold ;” and to George 
Wightwick Rendell, M. Inst. C.E., for his paper on ‘‘Gun Car- 
riages and Mechanical Appliances for working Heavy Ordnance.” 
The Manby Premium to Leveson Francis Vernon-Harcourt, M.A., 
M. Inst. C.E., for his ‘‘ Account of the Construction and Main- 
tenance of the Harbour at Braye Bay, Alderney.” A Telford 
Premium to each of the following gentlemen :—Major James 
Browne, R.E., Assoc. Inst. C.E., for his paper “On tho Tracing 
and Construction of Roads in Mountainous Tropical Districts ;” 
William Douglass, M. Inst. C.E., for his paper on ‘‘ The Great 
Basses Lighthouse, Ceylon ;” Joseph McCarthy Meadows, for his 

aper on ‘* Peat Fuel Machinery.” ‘The following Miller Prizes 

ave likewise been awarded to Students of the Institution :—To 
James Charles Inglis, Stud. Inst. C.E., for his paper on ‘‘Theory 
and, Practice in the Construction of Tanks ;” to Mathew Curry, 
jun., Stud. Inst, C.E., for his paper on ‘‘ The Lisbon Steam Tram- 
way ;” to Walter Young Armstrong, Stud. Inst. C.E., for his 
paper ‘On the Construction of, and the Means employed to place 
in Position, the Cylinders of a Bridge over the Wye, at Newport ;” 
to Charles Graham Smith, Stud. Inst. C.E., for his porer on 
** Practical Ironwork ;” to Alfred Fyson, Stud. Inst, C.E., for his 

aper on ‘Details in the Construction of Docks ;” to George 
Edward Page, Stud. Inst. C.E., for his paper on “‘ Coal Gas and 
its Manufacture.” 


TRADES UNIONS IN AMERICA.—We commend the following, 
taken from Frank Leslie's Illustrated Newspaper, to the attention of 
our readers :—About 15 years an eminent shipbuilder in New 
York City made an offer to a whduees merchant and shipowner 
to this effect :—He would build a ship on the lines of one he had 
recently launched ; rig and equip her ready for sea; and the cost to 
the owner should not pent the actual cost of the material and 
labour. That is, the builder would charge nothing for his own 
supervision; in fact, would make no profit on the job; his motive 

that, although work was dull, he did not like to discharge his 
hands, and was unwilling they should fancy that Boss W. could 
not have a ship to build when he wanted one. The offer was 
accepted, the ship was built and launched, and the result was a 
loss to the builder of 15,000 dols. A careful examination showed 
that no error had been made in the calculations of cost. The esti- 
mates for timber, iron, copper, sails, cordage, and men’s wages were 
correct, Whence, then, came this heavy loss? me from the 
fact that men shirked their work ; that they gave five blows to drive 
a trenail (let us say), where in former times three would be sufficient. 
And so onthrough the whole of the work. Twenty years ago an ordi- 
nary journeyman bricklayer would lay 1700 to 1800 bricks in a day 
ona straight wall for 1 dol. 37 cents aday. To-day 750 bricks is a 
day’s work, with wages at 3 dols. a ~ That is to say, twenty- 
years ago it cost 8 cents to lay 100 bricks, and to-day the same 
quantity cost 40 cents. In the ‘‘ good old times,” that is, twenty- 
five years ago, a first-class carpenter would make from rough wood 
four window-frames, such as are used for warehouses, 34 by 6ft., in 
one day; an average workman would make two such frames; and 
wages were 1 dol. 38 cents to1 dol. 50 centsa day. To-day it is 
rare to find a Lape | ma who makes one such frame as 
a day’s work, even working on smoothed wood, and wages are 
from 3 dols. to 3 dols. 50 cents a day. That is to say, one 
window-frame cost formerly, in wages, 75 cents, and it costs to-day 
3 dols. 50 cents. Our space does not allow us to give such specific 
examples as the above in all kinds of handicraft that are followed 
in this city, but we may say, in brief, thatin whatever direction in- 
quiry is turned the same results arefound. Compared with twenty 
ears ago wages are double and the amount of a day’s work is one- 
half. ‘What power has reduced the industrious and skilful to the 
level of the lazy and the inefficient? What is it that has robbed 
our labouring population of their manhood, their independence, and 
their self-respect, hinders them from getting a fair day’s wage for 
the work they are able and willing to do, and reduced them to a 
state of serfdom against which the better portion of them protest 
in vain? We answer, it is the trades unions. If the State Geolo- 
gist were to announce that the Island of Manhattan was slowly 
sinking into thesea, and every year, inch by inch, its inhabitante 
were approaching an inevitable doom, he would not predict a catas- 
trophe much more disastrous than that which must overwhelm us 
if 











e tyranny which now rules over our industrious classes—a 
tyranny the more frightful because it is secret and irresponsible— 
be not checked and averted, 
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PATENT VERTICAL BOILER.—BEDFORD SHOW 


MESSRS, ROBEY AND COMPANY, LINCOLN, ENGINEERS. 
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Messrs, RoBEY AND Co.’s new patent boiler, illustrated above, 
claims the possession of the following advantages over all others | the globe already enlisted in its use numbers 420,000,000 


of its class:—The circulation of the water 
the generation of steam is not only facilitated, 


= and thus | they 
ut incrustation is | 


effectually prevented. The course of the water when fire is in the | 


boiler is shown by the arrows; at the upper end of the tubes it 
pars with the steam, returns down the side of the boiler, and, 
aving suddenly to change its course at the bottom, it there parts 
with any mud it may have in suspension, which mud may be 
allowed to accumulate in the large space provided for it at the | 
bottom of the boiler, and from whence it can be readily removed | 


at intervals through the mud-holes. The circulating tubes being | formity, not only in regard to 
rmit any mud which may be in suspension to fall poe in money, as such uniformity would certainly facilitate 
| t 


straight also 
freely through them when steam is down, so that they are kept 
in a perfectly clean condition. 

The flue tubes are so disposed that the products of combustion 
on their way to the chimney must strike upon and pass around the 
water tubes, thus breaking up the flame and abstracting the maxi- 
mum heat therefrom, instead of allowing it to pass away wastefully 
up the centre flue in a body, as is the case with other boilers. 
The effect of this patent arrangement of tubes is to admit of the 
use of a fire-grate of much smaller size than ordinarily. Messrs. 
Robey inform us that from careful experiments they have made 
with this boiler they find that it evaporates nearly 8 lb. of water per 
pound of coal at 60 lb, pressure of steam, and at atmosphere pres- 
sure 105 Ib, 





THE METRIC SYSTEM IN OUR WORKSHOPS. 


THE following paper, which was read at the Chicago Meeting of 
the American Railway Master Mechanics’ Association in May last, 
by Mr. Coleman Sellers, and which we reproduce from the Jour- 
nal of the Franklin Institute, will be interesting to our readers :~- 

In compliance with the invitation of the General Supervisory 
Committee, as expressed through your secretary, that, as an 
— ee - the American Railway — on 

ssociation, I should prepare a pa on some subject relating to 
the objects for which this comedies has been camatenl, Tie 
decided to call your attention to a matter which may before many 
years be forced upon you, and which you should be pre to 
consider with care ; I allude to the proposed introduction, by legis- 
lative enactment, of the French system of measurement known 
as the metric system. 

It is not my intention to discuss the subject in all its bearin 
for it is a theme requiring more of manuscript than I 
care to inflict upon you. But!I will state in as few words as possi- 
ble how the oe change would be likely to affect the work- 
shops of the land, It is now about three-quarters of a century 


since the metre was first made the legal standard of length in 
pve and during that time it has been 
coun 


1 by other 
es, either in full or in part; so that the advocates of its 
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universal adoption claim that the proportion of the 1? of 

ence 
e that, for the sake of a uniform metrological system all 
the world over, England and the United States of America should 
also adopt it to the exclusion of our present system of inches, 
feet, &c. 

me | of our leading colleges are making the metric system the 
method of measurement in all their teaching, with a view tosend- 
their graduates into the world as advocates of what to them seems 
so perfect a system. 

There can be no doubt that it is very desirable to have uni- 
measurements of all kinds, but 


e and vance our knowledge of the works of other 
countries, Those who use the metric system in all scientific 
matters find it wonderfully well adapted to facilitate calculation. 
In spite of its long uames it is easily understood by persons of 
moderate education, and can be used even by those who have no 
idea of the Latin and Greek words from which the names are 
derived. If the world, as we know it in our arts and trades, was 
to be made over again, and we were obliged to adhere to ten as 
the base of our arithmetic, it would doubtless be a good thing in 


some respects, but very unhandy in more respects, as not 
admi of binary division. have heard it declared by 
men of high intelligence that its introduction now is retarded 
only by judice, by the unwillingness of people to give 
up what they are used to, and thenecessity of learning certain new 


rules and methods of thought. Unfortunately, maybe, there is 
something more than these objections that will retard its introduc- 
tion. The change involves the expenditure of money—of very 
largesums of money. When this cost is presented to our minds, 
we may well consider whether the results to be obtained will war- 
rant the expenditure. 

The late Senator Sumner was its earnest advocate, and at one 
time was determined to push the adoption of the metric system. 
He said to one of our most distinguished scientists, ‘‘I am content 
to have it legalised in 1870 and to have its use then optional, but 


vatible with the public nterests, to invite a correspondence with 
reat Britain and other foreign Powers with a view to promote 
he adoption, by the legislatures of the several Powers, of a common 
anit and standard of an international gold coinage,” &. In ac- 
sordance with the spirit of this seskation, a despatch was pre- 
ared by the Department of State.* In thispaper, after recounting 
the requirements of such a unification in coinage as shall not pre- 
judicially affect our interests, it says :— 

“It is to be observed that an identity in the measures of value 
in the different countries will not completely attain the beneficent 
results which are sought, unless there be also an identity in 
weights and measures, ° ° ° ° In commercial trans- 
actions an identity in measures of value would be of comparatively 
little use if unaccompanied by identity in the measures of the 
quantities to which those values are applied. There would still 
be a necessity for the intervention of an expert to shift the expres- 
sions of the measures of quantity from the terms used in one 
country to those in use in the other. The resolution of the Senate 
does not contemplate the extension of this correspondence to these 
points ; nor in my judgment would it be desirable to do so. 

‘It would probably not be difficult to induce the people of 
different countries to adopt a common standard of weights and 
measures so far as perishable property is concerned. At first the 
adoption of unaccustomed systems might cause inconvenience and 
discontent, but if they should prove to be better than the old ones, 
and if they should have the advantage of being common to several 
countries which possess a common standard of value, and which 
have extended commercial relations, it is probable that the incon- 
veniences would be patiently submitted to, in view of the greater 
benefits to be derived from the change. But it seems to the 
Government of the United States that a forced change in the 
measures of distance, as applied to imperishable property and the 
permanent investment of capital, may be attended with more 
serious inconvenience. Thus while it may be practicable to 
establish a new standard of length-measure for articles of interna- 
tional commerce, such as textile fabrics which are consumed and 
do not remain, it may be more difficult to make the same change 
in the standard for permanent values. A few examples will de- 
monstrate the difficulties that would probably attend a change in 
such measures in this country. . ° ° ° 

“It is the custom in the United States to lay out all towns 
and cities in regular quadrangles, and to divide each quadrangle 
into an even number of lots with an even number of feet. This 
nas been found a convenient mode of dealing in town and city 
lots and in town and city houses. To make an arbitrary 
change, which should abolish these measures and substitute 
different ones in their places, involving the use of fractional 
numbers, would occasion great inconvenience, and might check 
the dealings in this species of property, and cause a loss to 
those who happened to be holders at the time of the change. 
Again, the whole system of titles in those states which have been 
created out of the public domain rests upon Government survey, 
whose results are expressed in the English mile and its subdivisions, 
rods, feet and inches. To substitute a different measurement would 
be a work of serious magnitude. 

** Again,” and this is what most seriously affects our interests, 
‘*the manufactories of the country are filled with machinery, 
whose delicately adjusted parts, measured in feet, inches, and compo- 
nent parts of the inch, work together in one grand whole, which is 
in its turn combined in the same system of measures. To produce 
this machinery, thousands of shops are filled with costly plants, 
adjusted upon the same scale, whose delicate operations often re 
juire a nicer determination of measurement than can be obtained 
without mechanical aid. To transmute these measurements, so 
delicate and accurate, from the present system into a new one, 
would appear to be an almost endless labour, if indeed it be a 
posssibility.” 

To show how clearly these statements express the difficulties 
that would attend our adoption of the metric system, I will ca!l 
your attention to certuin conditions of the mechanic arts in 
America, perhaps not fully appreciated by those who think the 
change is one of education only. Eli Whitney, whose name has 
always been associated with the invention of the cotton gin, 
started in 1798 an establishment for the manufacture of smal! 
arms on the principle known as the interchangeable system, carried 
out by the use of hardened jigs or forms of the same shape as the 
parts to be produced, thereby making all parts of guns alike 
and interchangeable one with another. He introduced the use 
of milling, by means of revolving cutters, those intricate shapes 
needed in gun work. When he proposed to Thomas Jefferson, 
then Secretary of State in Washington’s Cabinet, to make an arm 
modelled after the approved French Charville flint-lock, in which 
all parts of all guns should be interchangeable, he was ridicule: 
by both French and English ordnance officers. The Government 
aided Mr. Whitney, and in 1800 the present Springfield 
Armoury was established, and Mr. Whitney's inventions and sys- 
tem put in force there. It was not until 1855 that the English 
War Department was forced to adopt the same system, im- 
porting a large amount of machinery from America for that 


purpose. . 

This was not the only branch of the mechanic arts that was 
benefited by this interchangeable system. America, contending 
with high labour, has been forced to exercise ingenuity, and make 
labour-saving machines produce cheaper work. This could only 
be done by carrying the interchangeable system into other pro- 
cesses of manufacture; and American clocks, watches, sewing 
machines and all the countless small articles of hardware, are made 
by machinery, each piece like the others. Recognising the abso- 
lute need of this interchangeable quality in everything manufac- 
tured, but few trades exist in this country that do not avail them- 
selves of its advantages. Gradually, separate and distinct manu- 
facturing establishments have come to use the same standards and 
to make their production interchange one part with another. Wit- 
ness the various devices making up what is known as line shaft- 
ing, as also all the screws and fittings for steam, gas and water 
pipes, and now the so complete recognition of the American 
system of screw threads for bolts and nuts. The primary object 
of this association may almost be said to be to introduce uniformity 
in all parts of the great railroad system of the United States. 
There is no country in the world where the value of uniformity 
in the devices used in common by all mechanics is so fully recog- 
nised as in this land of ours, What hasbeen done in this direc- 
tion, and what is being done now, is founded on the inch as the 
unit of measurement in the machine shop. 

The machine shop, however, is not independent of other trades, 
and it is necessary to a proper understanding of our subject, that 
we have a clear perception of the nature of this inter-dependence. 
Machines made of metal have parts cast and parts forged. 
Wrought iron is procurable in bars of certain merchantable 
sizes. When rolling mills are obliged to make round iron, 
differing in diameter from these merchant sizes, the price per 
per pound is increased, as qpecial appliances and extra care are re- 

uired. So the hani gi conforms his proportions to 
the procurable sizes of bar iron, and uses the iron, as far as 
possible, without the expense of re-forging into other sizes. This 
is noti 








in 187— I would make its use compulsory.” The gentleman to 
whom he addressed himself asked if he had well considered what 
a tax such a measure would im on the country. ‘‘ We have 
now in use,” he said, ‘* in all kinds of trades, the pound as our 
unit of weight, and Messrs, Fairbanks and other scale makers 
have for years been making platform scales with beams graduated 
to pounds. The edict that abolishes the pound will necessitate a 
in all these machines for weighing. All their beams must 

be removed and regraduated to the new unit at an enormous ex- 
” He instanced the change in the weight unit as the one 

most readily made, as it in the main affects perishable property 





_ February 8th, 1870, a resolution was passed in the United 
States Senate, that ‘The President be requested, if not incom- 


bly the case in regard to rounds and squares. The tools 
and appliances in the machine shop have in time been made to 
conform to these sizes, and are all expressed by the division of the 
inch into halves, quarters, eighths, and sixteenths. All the gear- 
ing in the country, all the patterns of cog-wheels, are spaced in the 
teeth by pitches, meas in inches, and the binary division of 
the inch, 2in., jin., iin., 14in., &c., pitch ; or, in number of teeth 
to the inch in diameter, called in practice ‘‘ per inch” wheels, 
as 12, 10, 8, or 6 per inch, meaning so many teeth to 
each inch in diameter, as, for instance, a wheel 3in. in 
diameter cut to ten per inch has thirty teeth, ic, 10 x 3 

30. The patterns of gear wheels, in some instances, form 
no insignificant part of the stock in trade of large machine 


a) See U.S, Report on Foreign Relations for 1870, = 
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rhops, and the immense number of wheels now spaced to F saaap 
n inches must necessitate the continued use of them, whether w 
call the pitch 1" or 25°38 mm. 

When the metric system was introducedinto France, all machine 
work was done by hand ; the planing machines for metals, and all 


the inch as the unit of measurement in the machine shops and on 
the railroads of the country. That others think so too, in regard 
to one question in mechanics, let.me prove by an example. 
Many years ago Mr. Whitworth attempted to establish a uni- | 
form system of screw threads based on the inch as its unit. | 
His sch met with such success that now, with the excep- | 





the various appliances known as machine tools, with the excepti 
of the turning lathe, were almost unknown. Sizes expressed in 
one measurement or another were of less moment than now. I 
dare say many of my hearers remember the time when the rule of 
thumb was the mechanic’s rule; when the ‘‘ boss” chalked out 
on the carpenter’s bench a thing about “‘ so big,” to be made in 
metal, and then some other thing was made to fit it ; at such time 
it mattered little what standard was used as measure. While 
French savants were labouring to build up this decimal system of 
interchangeable measures, the better class of American mechanics 
were solving the problem of making machinery with inter- 
changeable parts. I am perfectly willing to concede that 
there are workshops in the land in which the change from 
the inch to the metre could be made at very little cost, 
simply because these shops are furnished with no special devices 
for measurement even at this day; such drills and mandrils as 
they may have are altered in size at the whim and fancy of the 
workmen. The proprietor of one of this class of shops asked me, 
not many years ago, if we had a pattern of spur wheel of some 
pitch and diameter ; and when I asked him if he had measured 
the diameter at pitch line of wheel, he wanted to know what the 
pitch line meant. Metres would do for that man quite as well as 
inches. Such machinists, in stating dimensions, use the terms full 
and scant to express fractions which might be quite readily stated 
with accu-acy; sometimes, however, indulging in the extra ex- 
pression of a “‘ leetle full scant ” for a very nice measurement, 

A well-furnished establishment is provided with gauges, man- 
drils, reamers, standard drills, and boring tools, as well as all 
other appliances needed for accurate work made to certain fixed 
sizes, and in most shops these special tools amount in value to 
large sums of money. The nomenclature of the sizes of these tools, 
as expressing the work they are expected to do, is part of their 
economical use ; thus, an inch reamer is expected to make a hole 
exactly one inch in diameter, and no great effort of memory is 
needed te designate its size ; but this same inch reamer will make 
a hole 25°38 millimetres in diameter, which is the same size ex- 
pressed in French measurement. 

In the the machine shop the unit of measurement is the inch— 
it is not the foot nor the yard—we express in inches all measure- 
ments of objects that may sometimes be made less than one 
foot in size. Thus pulleys are rated as 5in., or 10in., or 72in. in 
diameter, oilers are spoken of as being 36in., 42in., or 48in. in 
diameter, Car wheels are 30in., 32in., or 36in. in diameter. For 
all calculations in the drawing-rooms we use the inch and its 
decimal divisions, corresponding exactly with our dollars and its 
division into halves, quarters, eighths, and sixteenths. As in 
money, we say half a dollar or fifty cents with equal facility, so 
in measurement we have the half-inch or ‘50in., each as expres- 
sive of size as the other. 

The advocates of the substitution of the metric system for our 
favourite inch say we have only to give new names to these sizes. 
This we can do ; we can call our inch 25°38 millimetres, or, if we 
ote we can call it the twenty-five hundred and thirty-eight 

undred-thousandths of a metre; or we can call it two centime- 
tres five millimetres and thirty-eight hundredths of a millimetre. 
They say, further, we can make a slight change in our sizes, and 
dropping the fractions of the millimetre use the even millimetre ; 
thus our familiar inch would be replaced with the twenty-five 
millimetre size, which is a decidedly ‘‘ scant” inch. As an ap- 

ndix to this paper, I give a list of all our usual fractions of the 
inch, and our even inches up to twelve inches expressed in metric 
measurement. 

Let me now explain how this change of size is to be brought 
about ; that is, what we must do if we are obliged to give up our 
inch, The drawings of all our machines—drawings that have 
accumulated through many years, and are expressive of enormous 
sums of money and the best mechanical talent of the land—must 
be gone over and all the sizes changed. To express in milli- 
metres the present sizes in inches would never do--it would 
involve us in asea of fractions that would drive any ordinary 
brain crazy. No, we must alter all the sizes to the 
nearest even millimetres. Thus, same dimensions marked 3in. 
must be changed to seventy-six millimetres, ‘14 of a millimetre 
sinaller than din., and some other size must be altered to make up 
the loss, Think of the labour involved in such a change, and you 
will not require me to say what such a change will cost. But it is 
said new work can be made to the new sizes, and the old sizes can 
be continued for the time. ‘his is exactly the point I wish to 
reach in the statement of trouble and cost eee 

Drawings made twenty-five years ago are in use to-day, and 
drawings made during each of the succeeding years are many of 
them in use, and the tools and gauges are perfected to manufac- 
ture machines in accordance with these drawings. ‘To-day we begin 
new drawings with the new dimensions; the change can be readily 
made in the drawing-office. It requires no vast amount of educa- 
tion to substitute one drawing scale for another. We send the 
new drawing into the machine shop, and then the cost begins. 
All our old tools of fixed sizes, all our old gauges, are wrong; 
now ones must be made, and we must run the risk of mistakes 
from the simultaneous use of two standards, Now, for your 
information, I haye taken the trouble to make a careful 
estimate of the cost involved in altering or making new (for we 
dare not alter all the taps, dies, reamers, mandrils, gauges and the 
other guides for the workmen in an establishment fully equipped 
for say two hundred and fifty machinists), and the sum foots up 
to 27,000 dols.—more than one hundred dollars for each man em- 
ployed. This does not contemplate any change in existing draw- 
ings ; should we attempt to alter all the drawings, I cannot see 
how, in the same establishment, the change could be made at a 
cost less than one hundred and fifty thousand dollars. What do 
you think of such a change at such acost? Would m not indeed 
paralyse this industry ? 

President Barnard, in his very able report in favour of the metric 
system, orrather in favour of some unification of measurement, says, 
“*T do not expect that this system will make its way in the world 
against the will of the people of the world. I do not expeet that 
our people, and I do not desire thet any people, shall be coerced 
into receiving it by the force of ‘imperial edicts’ or by the terror 
of bayonets. What I do expect is that they will sooner or later 
welcome itas one of the greatest of social blessings. What Idoexpect 
is that they will one day become conscious of the many incon- 
veniences to which they are subjected from the anomalous numerical 
relations which connect, or rather, we might say, disjoin, the several 
—_ of their present absurd system; inconveniences which they 

ave learned to endure without reflecting on their causes or suspect- 
ing that they are unnecessary in the nature of things; and that 
when fully at length awake to the slavery in which they live, they 
will burst the shackles and rejoice in the deliverance which the 
metric system brings. This cannot take place, of course, until the 
people are thoroughly informed.” 

Business men in all times look at the cost of each change. 
School men see beauties in the metric system, and train their 
pupils as its earnest advocates, but they do not count the cost. If 
it is needful to make the change itcan be made more cheaply to-day 
than to-morrow, more cheaply this year than next. While the 
schools educate the people to see its advantages, the money value 
of the permanent plant to be changed is increasing more rapidly 
than the uninformed on this subject can appreciate. Changes in 
such things as standards of measurement have been made in other 
countries, and changes, if needful, can be made now; but the 
question may in all fairness be asked, is it needful in 


this instance? So far as my own experience goes, havin; 
had the opportunity to use the inch and millimetre in one onl 
the same establishment for many years, using one with as much 
familiarity as the other, my choice is most decidedly in favour of 


tion of France only, all the metre using peoples of the | 
world have adopted the Whitworth system, and it has even | 
been largely adopted in this country. I¢ is considered better | 
and more convenient than the French system. According to Mr. | 
Whitworth’s system, a half-inch screw should have twelve threads | 
to the inch; to express this in the metric language, a bolt 12°7 | 
millimetres should be 2‘12 millimetres pitch. I have said business | 
men count the cost before ‘making changes in matters of habit or 
use, but when they can be shown that they will be gainers by the 
change they give in to it heartily. This same example of screw 
threads will serve as an illustration. Mr. Whitworth’s system of 
screw threads was already introduced in all the principal workshops 
of Europe and in many in this country. But a better system 
was presented to the Franklin Institute, a system based on such 
simple laws that, given the formula with no existing original to 
copy, any careful workman can originate a given thread that will 
match those in use. After an exhaustive debate on the subject of 
its introduction by the various departments of our Government, 
and a careful consideration on the part of our mechanical asso- 





land, their wisdom may well be questioned. We need educated 
engineers, but we need them educated in our mode of thought. 
The universities of the land are awake to the need of scientific 
education, and our sons are sent to them that they may learn what 
will be of the most use to them in active life. We wish 
them to learn the languages of other leading lands, but we insist 
that they shall know their own language. We would have them 
read the scientific es also, but if for good reasons we 
choose to retain our ities, deeming them more convenient 
for our use, we also insist that they shall know how to use them 
in our business relations, Re 

Impressed as I am with the insurmountable difficulties in the 
way of a change in our unit of measurement, even if that change 
was desirable, I cannot help thinking that, if the hypothetical 
New Zealander, when he has done contemplating the ruins of St. 
Paul’s, from the sole remaining vestige of London Bridge, in the 
far-off distance of the future, shall seek from the ruins of a mighty 
city to learn the nature of a nation’s greatness, and shall measure 
its length and its breadth, as did Professor Piazzi-Smyth the 
Pyramids, he will find its unit of measurement to have been the 
inch, 

APPENDIX A. 
RELATIONS OF THE METRE AND THE INCH. 










































































ciations, it came to be adopted as the United States standard. It F ; , ; di ¢ | 

was adopted at considerable expense because it was believed to be & Inch. | ‘© Millim. g Inch. |S Millim. g Millim.!= 2 { Inches. 
an improvement on existing practice. We have still to keepup = & 3 8 | 3) \5 = 

our old taps and dies for repair work, but no mechanic hasdeemed | ~ a had | 

the expenditure involved in the change other than judicious, = -—- —— 

To enable you at your leisure to consider the value of our inch | 103937 13] *51182 2) 50°76 1 ‘01 | “39371 
unit as compared with the French system, I have added to this, | yg) 1°58 |14] *5512 | 2/02) -78742 
paper (Appendix B) a list of some of the prominent metric screw | 2'-07874 P| 14°26} 3 76°14/3 03) 1°18113 
systems as compared with the United States standard and the’ 3/-11811 15] *59056 4°04) 1°5748 
Whitworth, §| 3°17 8) 15°85 | 4) 10152) 5°05) 1°9685 

Recognising the advantages offered by the decimal system 4°15748 16) -62994 | | 6 06! 2°3622 
in money, we accept the dollar and cents in preference | Ps| 4°73 [17] 66931 | | 5| 126-9 |7 07] 2-756 
to the pound sterling of England. We now have in, 519685 ft) 17°43] | 8/08) 41497 
use, in land surveying in the country, the chain and 6':234622 18] °70868| | 6) 152°28 | 9 “09 | 3°5434 
its decimal division. In city measurements the foot and its t| 6°34 |19 "74805 | | | ——_—|-—- 
decimal division is also used, and in mechanics we have the inch 7 °-2756 3) 19°02] 7) 17766) | - 
asour unit, with its division into one-hundredths for calculation, ws, 7°92 |20] °78742| | | S| §] 
and into vulgar fractions where its written expression is rendered | 8 31497 3) 20-60 | 8] 203-44 a =| Inches. 
plainer thereby. I have in this paper made no attempt to discuss = 9/°35434| | /21| *82679 | | | 3) a] 
the merits of the metric system as carried out in all its perfec- | #| 9°51 |22] -s6616| | | 9| 228-4216 
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NOMINAL HORSE POWER. 
Messrs, VAUGHAN, RICHARDSON, AND Co., of Newcastle-on- 


Tyne, have adopted the appended scale of nominal horse-power for 





screw engines of the high and low pressure or compound type. We 
are often asked to give some rule on the subject ; the following 
table will perhaps satisfy our correspondents :—- 

















a II. i 
For pressure of from 60 1b. to 65lb. | For pressure of from 70 Ib. to 75 Ib. For pressure of from 80 1b. to 90 Ib. 
Nominal Ratio of cylinder area about 3}. | Ratio of cylinder area about 34. Ratio of cylinder area about 4. Nominal 
7 horse Collective area 30 circular | Collective area 28 circular Collective area 28 circular horse 
ower. inches per H.P. | inches per H.P. | inches per H.P. , power. 
P : Expansion at } stroke about 54 Expansion at } stroke about 6 Expansion at 3 stroke about 6} 
” ” ” 64 ” ” ” 7k ” ” ” 8 
ee Fa * 8} ” ” ” 9 ” vot ” 10 

50 Cylinders 19” and 34” by 27” stroke | Cylinders 18” and 34” by 27” stroke Cylinders 50 

60 ” 21 and 38 by 27, H a 19 and 36 by 27 ,, =a 18” and 86” by 27” stroke 60 

70 » 22 and40 by 30 ,, » 21 and40 by30 ,, | » 20 and 40 by 30 ,, 70 

80 » 24 and43 by30 ,, | » 22 and42 by30 ,, | », 21 and42 by 30 ,, 80 

90 ” 25 and 46 by 30 =» ee 24 and45 by30 ,, | ~ 224and 46 by 30 ,, 90 

100 ” 26}and 48 by 33, ee 25 and 47 by 33__s,, | » 24 and 48 by33_ ,, 100 
110 ie 27hand 50 by 383—,, ~ 26 and 49 by 33s, } a 25 and 50 by 33s, 110 
120 ” 29 and 53 by 33, as 27 and 52 by33 sy, | ‘in 26 and 52 by383_ ,, 120 
130 » 0 and55 by33 4, | »  28hand 53h by 33 ,, » 2 and 54 by383_,, 130 
140 ” 3ihand 57 by 383g, 1 ne 29 and 55 by 33g, »” 28 and 56 by33 ,, 140 
150 a 32}and 59 by 36 =», es 804 and 57} by 36, je 29 and 58 by 36 sy, 150 
160 a 33hand 61 by 36g, | se 32 and 59 by 36__s—*, ‘a 30 and 60 by 36 ,, 160 
180 »  8dhand 64 by 36 ,, j », «83 and 63 by 36_—s=,, » 82 and 64 by36 ,, 180 
200 fe 387;and 68 by 42 ,, \ ed 85 and 66 by42_,, ' pes 33} and 67 by 42 ,, 200 

- 220 ” 39hand7i by 42s,, de 37 and 69 by 42s, is 85 and 70 by 42 ,, 220 
250 ” 42 and7é by42,, } oa 39 and74 by 42s, pa 87,and 75 by 42 ,, 250 
280 oa 44 and80 by45_—,, os 42 and78 by45_,, | 6 394 and 79 by 45 ,, | 280 
300 pr 46 and8s3 by45 ,, ped 43 and8l by45__,, | od 41 and 82 by 45 ,, | 300 








Mr. Bartow, C.E., attended the last meeting of the Poplar 
Board of Works to explain the mode of constructing the projected 
tunnel under the river from Poplar to Greenwich. The fo sn 
Mr, Coleman, spoke highly in its favour, observing that with the 
entrance as pi close to the East and West india Docks, it 
would greatly facilitate the transit of goods from the north to the 
south ef the river, Mr. Cook, member of the Metropolitan Board 


of Works, spoke in favour of the scheme, remarking that it was 
one that would benefit the whole of the metropolis, and ought, 
a ~ be as a a Ne ——. Even- 
t a resolution was passed requesting Board 
to walertehe the cmnaaan ot the tunnel in the mode and 
direction s' by Mr. Barlow, or in such other line as that 
board might think would best effect the improvement. 


























Juty 10, 1874. 


THE ENGINEER. 


27 








. RAILWAY MATTERS, 
Tue Madras tramway has been opened. 
A UNIFORM gauge is ordered for the Peshawur railways. 


THE railway from Hattrass to Bhurtpore, vié Muttra, is to com- 
mence immediately. : 

THE bridge over the Ganges at Rajghat, on the Allygurh line, 
Oudh and Kohilkund Railway, is open for traffic, 

Two thousand and thirty miles of railway, estimated to cost 
when finished £35,995,000, are now “‘ projected, finished, and in 
construction ” in Peru. 

A GENEVESE SocrETy, according to the Continental Herald, 
proposes to ct a railway up the Saléve, on the pattern of 
that of the Righi. The railway is to begin at Etrembiéres, running 
along the top of the Saléve as far as the Grand Piton. 

THE great bridge across the Mississippi at St. Louis, costing nine 
million dollars, was formally opened on the 4th inst. with imposing 
ceremonies. This bridge is the costliest in the United States, and 
has been five years in building. The shares are chiefly held in 
England. 

On Monday morning trains commenced running on the new 
line between Ottery-road station, on the London and Soutb- 
Western Railway, and Sidmouth. The line, eight miles in length, 
has cost £70,000, The London and South-Western Company work 
the line at 45 per cent. of the gross earnings while they are 
£4000, and at 50 per cent. when they are less than that amount. 


THE permanent way of the Bombay street railways is to be laid 
on the system adopted in London, but in a more substantial 
manner, It consists of 54 1b. grooved iron rails set upon longi- 
tudinal sleepers of teak, placed in cast iron chairs, at 5ft. intervals, 
resting upon a bed of concrete, and tied together by transverse 
a bars. The rails are secured to the sleepers by fangs or dog- 

olts. 


THERE is some reason to think that M. de Lesseps is inclined, 
at least for the present, to give up his project of a line of railway 
to connect Russia and Central Asia with India, in favour of one 
between Russia and China. Mons. Victor de Lesseps and his 
colleague, Mr. Stewart, were last heard of at Muree, where they 
were the guests of his Honour the Lieutenant-Governor of the 
Punjab. 

THE North-Western Railway of Montevideo Company, Limited, 

received a telegram on Tuesday announcing that the first section 
of their railway, from Salto to Itapebi (nineteen miles), was suc- 
cessfully opened for traffic on the 22nd of June, a representative 
from the Government of Uruguay being present, and that the 
Government were to pay the instalments on their shares in the 
company early in the present month. 
' THE conversion of gauge from broad to narrow on the Great 
Western Railway between Wey th, Holt Junction, Trowbridge, 
Devizes, Hungerford, and Reading, with the branches therefrom, 
was practically completed on Friday evening, and on Saturday the 
ordinary traffic was resumed upon both lines of rails. The work 
was carried out both quickly and successfully, 550 labourers being 
engaged day and night in its execution. 

THE North-Western Railway of Montevideo Company, Limited, 
state that they have received a telegram announcing that the first 
section of their railway, from Salto to Itapebi—nineteen miles— 
was successfully opened for traffic on the 22nd of June, a repre- 
sentative from the Government of Uruguay being present, and 
that the Government were to pay the instalments on their shares 
in the company early in the present month. 


On Thursday evening last Mr. Cawkwell was entertained at 
dinner by the chief officers of the railways of the United King- 
dom, Mr. Allport, of the Midland Company, being in the chair. 
The opportunity was taken of presenting to Mr. Cawkwell, a 
portrait of himself, which had been subscribed for by his hosts as 
a testimonial of their regard and esteem on his retirement from 
the management of the London and North-Western Railway. The 
portrait is by Mr. J. Edgar Williams. 

A CORRESPONDENT writes to the American Railroad Gazette with 
reference to the narrowest gauge in America. He says, “‘It is 
stated the narrowest line is the railroad at Mount Union, which 
has a width between the rails of 27}in.; but there is one narrower 
still, viz., the Peakskill Valley Railroad, which is of 24in. gauge, 
five and a- miles in operation, and which is said to give 
great satisfaction. The locomotive employed on this line weighs 
8000 Ib. There appears to be almost as much variation in gauge 
in narrow as in the broad lines. For instance, we have in the 
United States, apart from the standard narrow gauge, of which 
the Denver and Rio Grande Railroad is a type: the Peaskill 
Valley of 2ft. gauge, the Mount Union of 2ft. 3hin. gauge, the 
Pittsburgh and Castle Shannon of 3ft. 4in. gauge, the Brownsville 
and Rio Grand and others of 3ft. 6in. gauge.” 

THE railway returns of the last six weeks are unsatisfactory. 
While the increase of receipts in the first ten weeks of 1874 was 
£350,000, and in the second ten weeks £230,000, it is only £36,000 
in the last six weeks, showing a steady diminution in the rate of 
increase. The increase, in fact, has become almost nominal, several 
of the most important lines, particularly North-Eastern and Great 
Western, showing a decrease, and the average of all for the week 
just past also showing a decrease. The peculiarity observable 
during the half year, viz., that the decrease is mainly in goods and 
not in passengers, has also marked this last period. In the pas- 
senger traffic we find there was an increase of £73,000, and a de- 
crease of £37,000 in the goods traffic. The worst sufferers by the 
loss of goods traffic are North-Eastern, which has lost £40,000 in 
the six weeks, and Great Western, which has lost £31,000. Amon 
the other heavy lines North-Western has gained £24,000 | 
Midland £16,000. 


THE Committee of the House of Lords have passed the bill for 
the completion by an independent company of the Inner Circle 
Railway by a line from the Metropolitan Releay north of Aldgate 
to the Metropolitan District Railway in Cannon-street, including 
the construction of a new street from Eastcheap into Fenchurch- 
street, and the widening of that street to Aldgate. By clauses in 
the bill and in aid of the undertaking the Metropolitan Board 
of Works are to subscribe £370,000, and the City Commisioners of 
Sewers £130,000. By means of this line the Great Western, the 
Midland, and Great Northern companies will obtain access, by 
way of Moorgate-street, to the Mansion House station of the Dis- 
trict Company. There will be three stations on the line—one in 
Cannon-street, at the terminus of the South-Eastern Railway 
Company, with facilities for interchange of passenger traffic under 
cover ; another at the corner of Eastcheap and Gracechurch-street ; 
and the third at Aldgate, 


THE principal submarine telegraph companies are now holding a 
conference at the offices of the Eastern Telegraph Company, in 
Broad-street, for the purpose of examining and revising the regula- 
tions which were sanctioned by the Telegraph Convention of Rome, 
with a view of submitting at the next International Conference, 
to be held at St. Petersburg next , such alterations as may, in 
their opinion, tend to the more effective working of the interna- 
tional telegraph system, and more as regards the regula- 
tions concerning exchanged with countries out of Europe. 
Major Bateman-Champain, R.E., represents the Indo-European 
Te ph ent ; Sir James Anderson, with whom are Mr. 
Wells and Mr. Ansell, the Eastern Company; Mr. 
Weaver, the Anglo-American Telegraph areet Mr, Andrews, 

ph Company ; jonel 


the Indo-European T . 
Submarine T h ; . Erichsen, the Great Northern Tele- 
graph Company ; jor Wood, the Western and Brazilian Tele- 
graph Company ; M. vin, the Direct United States’ Telegraph 

mpauy; Mr. Malcolm Brown attends on behalf of the English 
Telegraph Service, 








NOTES AND MEMORANDA. 


Ir is said that the two best places where hearthstones for blast 
furnaces can be procured are in Sharon, Conn., and New Lenox, 
Mass., both on the line of the Housatonic Railroad. These stones 
are of a iar kind of granite, and especially adapted for en- 
during great heat without crumbling or cracking. 

Ir may startle many readers to learn that in the s of thirty- 
three aad o the — ae © ident - = 
York, on the 11th March, 1841, never again to appear to mo 
ke leaving not a trace of her fate, nearly fifty-five steamers, in- 
cluding West India mail boats, have, while on their passage 
across the Atlantic, been utterly destroyed. 


Few persons, but those actually engaged in the business, have any 
correct conception as to the magnitude of the wholesale boot and 
shoe trade in this country. The Zanner’s Journal informs us that 
during the month of May last no less than 31,363 dozen pairs of 
boots and shoes were exported from the United Kingdom, repre- 
senting a value of £104,260, According to the same journal these 
figures, compared with the corresponding period of 1873, show a 
falling off of 15,550 dozen pairs, or a decrease to the extent of 
£41,330, in the trade for one month. 


THE last return shows that the peor of Ja amounts to 
33,000,000; the country contains at districts, with 12,000 towns, 
76,000 villages, including altogether 7,000,000 of small and large 
houses, and 98,000 Buddhist temples. The Buddhist priests and 
other families are about twice as numerous as the schismatic or 
Shinto sect. Moreover, the population is divided into 29 princes 
and princesses, 1300 noblemen, 1,000,000 peasants; of whom 
500,000 are labourers, 800,000 merchants, tradesmen, and shop- 
keepers. The number of lame and blind is putdown at 100,000, 
and prisoners 6464 only. 

Mr. T. M. ALEXANDER, in a letter to the Hawatian Gazette, 
gives an interesting account of his discovery of very remarkable 
volcanic phenomena on West Maui, one of the Sandwich Islands. 
He foun a crater in which were eo | a score of volcanic pits, 
not cones, from 15ft. to 50ft. broad, and 10ft. to 20ft. deep, with 
shrubbery within concealing the chasms below. From six of the 
pits columns of steam or smoke were rising, which were destitute 
of sulphurous fumes, and had very little warmth. It is believed 
that these pits are connected with subterranean chambers heated 
by volcanic action, and that the air rising from the warm depths 
on a cold morning becomes changed to fumes of steam. No 
similar instance is found on any of the islands except Hawaii. 

THE extensive demand for india-rubber, and the comparative 
scarcity of the supply, has augmented the price until it now stands, 
says a New York journal, at nearly 1 dol. per pound in that 
market. The crude matter comes from tropical regions, and is de- 
rived mostly from certain trees. A variety of attempts to find 
substitutes for rubber or new sources of supply have been made. 
In the matter of substitutes, several valuable compositions have 
been invented, which are used in place of rubber for specific 
purposes. Among the new sources of supply are the fruits, seeds, 
and juices of various plants, which have been sucessfully treated. 
By fermenting the Asclepias, or common milkweed plant, followed 
by pressure and evaporation, a gummy liquid is separated, having 
the characteristics of rubber, and, like it, capable of vulcanisation, 
From the bamboo berry grown in the South, from flax seed and 
other seeds, is also obtained in this manner a similar gum, from 
which, it is said, a good article of vulcanised rubber may be made, 
and also an excellent water-proof varnish. It is alleged that these 
substances may be produced at a cost not exceeding twenty cents 
per pound, and that a company with a large capital subscribed is 
about to introduce the manufacture, 


From a report of the Austrian Government on the Vienna 
Exhibition we gather, says the Academy, the following interesting 
particulars respecting the increase of means of communication in 
various parts of the globe during the last six years. Lines of 
telegraph wire have increased from 57,166 to 77,000 geographical 
miles, and a complete line now runs from San Francisco across the 
continentof America and the Atlantic, through Europe and Siberia, 
to the mouth of the Amur on the Eastern confines of Asia, while 
branch lines connect India, Japan, and Australia. The mileage of 
railways has increased during the same period from 24,000 to 
37,300 miles ; and a calculation has been arrived at that no less 
than four millions of people are daily conveyed by this species of 
locomotion. By means of the postal service it is calculated that 
3300 millions of letters circulate annually, or about nine and a- 
quarter millions a day, or 100a second. In 1860 the value of the 
exports and imports over the face of the globe amounted, according 
to an Austrian statistician, Herr Kolb, to about 15,000 millions of 
florins, or 1500 millions sterling ; while ten years later, according 
to a French calculation, it had increased to 23,170 millions of 
florins, or no less than 54 per cent, 

Tix is regarded as the least liable to change of all our common 
metals, but a case, recently reported to tae American Academy of 
Arts and Sciences by Mr. 8. R. Sharples, State Assayer of Massa- 
chusetts, cites a circumstance which appears—says the Scientific 
American—to be wholly contradictory to such a theory. tank, 
belonging to an hotel in Collinsville, Conn., was lined with block 
tin containing less than 2 per cent. of impurities. Some time after 
the construction of the receptacle, white deposits were noticed 
upon the lining, and the owners, fearing that the water might be 
rendered deleterious, sent specimens of the powder and of the 
water to Mr. Sharples for analysis, The white powder proved to 
be oxide of tin with a mere trace of iron, and the water, which 
was led to the tank through 100ft. of lead pipe, was entirely free 
from the latter metal. During the month of March last, an in- 
terval of nearly two years having elapsed since the above examina- 
tion, and the tank lining being some five years old, the proprictors 
called Mr. Sharples’ attention to the fact that the lining had 
become perfectly riddled by corrosion, and this although there had 
been a free and constant circulation of fresh water, an analysis of 
which showed even better results than before. There were 4°20 
parts of inorganic matter and 0°80 parts of organic matter in 
100,000, and no nitrates were present, 


INTERESTING papers, giving some important information, were 
read on Wednesday, last week, before the Meteorological Society 
by Mr. Robert Scott, F.R.S., and Mr. W. Galloway, Inspector of 
Mines, on the tion betw colliery explosions and the 
weather in 1872. The number of fatal explosions which occurred 
during the year was 70, causing the loss of 163 lives, On three of 
those occasions more than 10 men were killed, which was the 
same as the av number of serious explosions which had oc- 
curred during the fast 20 years, The number of non-fatal explo- 
sions was 224. According to observations taken at the Meteoro- 
logical Office, 58 per cent. of the explosions were due to pressure, 
17 per cent. to the great heat of the weather, while 25 per cent. 
were not attributed to any meteorological agencies. Some discus- 
sion was produced in reference to a diagram which exhibited the 
continuous curve of barometrical pressure from Glasgow Observa- 
tory during the last nine months of 187, and a curve showing the 
prevalence of <g “\e the mines of the West of Scotland during 
the same peried., The latter information was obtained from the re- 
turns which were ordered by the Coal Mines Regulation Act of 
1872, 32 of which had been used. The curves showed a very re- 
markable accordance in their course, but that representing fire- 
damp exhibited some striking i ities, which were owing 

robably to the duties required by the Act not having been per- 
onel. The result of the yee = pee was stated to have 
laced it beyond doubt that a watch over the barometer 
om several adjacent mines was necessary as a warning for the 





escape p. veral instances were cited, in conclusion, 
to prove the nS be ay from the use ~4 —_ 
lamps, especi w ie atmosphere was and atten- 
Gen ven roe to be turned by mine-owners to the result 
recorded in the lecture, 





MISCELLANEA. 

Coat has been discovered at Beddanole, in the Godavery district. 

THE commission to report on the hydraulic lift at Hog Island is 
now sitting. 

THE comet is nightly increasing in brilliancy as it approaches the 
earth. It will mike ite nearest approach to our planet on the 22nd 
of the present month. 

THE Prongs lighthouse dioptric light, revolving every ten 
seconds, will be exhibited in Bombay harbour for the first time on 
the Ist of November. 


ACTIVE preparations are being made for observing the transit of 
Venus. sum of money has been granted by Government for 
the erection of an observatory at Roorkee. 


THE new branch of the Great Western Railway, from Dauntsey 
to Malmesbury, was commenced on Wednesday. It will be com 
pleted in about 18 months at a cost of £60,000. 


APPLICATION has been made to and allowed by the Board of 
Trade for an extension of time for the commencement of the West 
London and Kew and Richmond Tramways to the 1st November 
next. 

HER Masesty’s ship Basilisk has just completed a survey of the 
north-eastern shores of New Guinea. The result is satisfactory, 
as it establishes the fact of a new and shorter route between 
Australia and China. 


WE learn from Calcutta that the Lords’ debate and the bill for 
a public works member have revived hostile criticisms. Most of 
the native and English newspapers urge Mr. Fawcett to prevent 
the measure passing. 


AT a special meeting of the Dublin Corporation on Monday a pro- 
posal from Sir John Arnott to cleanse the river Liffey at his own 
expense was accepted, and a deputation was appointed to wait on 
the Port and Docks Board to obtain their sanction to the pro- 
posal, 

THE shipments of pig iron from Scotch ports during the week 
ending the 4th inst. amounted to 6112 tons, showing a decrease, 
as compared with the corresponding week of 1873, of 5568 tons. 
The imports of ‘Middlesbrough pigs at Grangemouth for the week 
week were 1501 tons, being an increase of 1071 on the correspond- 
ing week of last year. 


THERE was feasting on Wednesday at West Bromwich, in the 
baronial fashion, in connection with the successful sinking for 
thick coal on the Sandwell estate. The value which is set upon 
the discovery of the mineral may be estimated by the circumstance 
than an A and B share on which £100 has been paid up was sold 
by public auction in Birmingham on Tuesday for £1090. 


THE usual monthly meeting of the Lancashire and Cheshire 
Coalowners’ Association was held in Manchester on Tuesday, but 
the only matter of interest was a discussion in regard to the 
restrictions which in some cases have been imposed by the railway 
companies upon colliery proprietors in sending coal upon the 
lines when the sidings are crowded. The matter was adjourned 
to the next meeting. 


Ar a recent test made at Providence, R.I., with the Government 
machine for testing gun-metal, the Powhatan iron from the Pow- 
hatan furnace, near Richmond, Va., led the celebrated brands by 
a strain of 1600 pounds to the square inch, showing remarkable 
strength for anthracite pig iron. The following was the result of 
the test : Thomas, Pa., stood 18,000 to square inch ; Cold Spring, 
N.Y., stood 19,000 to square inch ; Powhatan, Va., stood 20,500 
pounds to square inch. 

AccorDING to the Commercial Bulletin, an American journal, 
the Rochester (N. Y.) Hydraulic Company is an incorporated insti- 
tution owning more than half a million of dollars’ worth of real 
estate; it carries on no manufacture, but rents its buildings to 
various manufacturers, supplying the power to them from the water 
flowing in the river beside the shops. A short time ago the rock 
was cut so as to make a deep well, and two of the largest water 
wheels, yielding over 1000-horse power, were placed therein. It 
is the intention of the owners to add another wheel, which will 
swell the power attained to over 1500-horse power. 

THE local board of Altrincham, having applied to the Local 
Government Board for sanction to borrow £2500 for sewerage works, 
the Local Government Board directed one of their inspectors, Mr. 
J. T, Harrison, C.E., to hold an inquiry. The inspector said that 
he should not recommend the Send Government Board to sanction 
the loan unless the whole of the sewers in the town were ventilated. 
The surveyor (Mr. Stokoe) stated that there were sufficient man- 
holes which might be converted into ventilators. The inspector 
examined and approved the plans of the new work. There were 
between seven and eight miles of sewers in the township. Re- 
ferring to the necessity of ventilators, the inspector said that in 
parts of the country where there had been all kinds of fever before 
the sewers were ventilated, after it had been done they had proved 
th lves eminently healthy places. He recommended that the 
sewers should be flushed periodically. 


RECENTLY published statistics show that the yield of the mines 
of the Pacific slope during the last quarter of a century reached the 
enormous total of 1,588,644,934 dols. Of this immense sum C ali- 
fornia has produced three-fourths, or 1,094,919,098, dols. nearly all 
of which was in gold. Nevada has produced 221,402,412 dols. in 
gold and silver, but chiefly the latter. Utah, although known for 
many years to be rich in precious metals, has only lately been made 
to produce them, and the yield has been no more than 18,527,537 dols. 
Montana has added 119,308,147 dols. to the riches of the world, 
and Idaho has given 57,249,197 dols. Colorado has been only 
lately developing asa mining region, but its yield has already 
reached about 30,000,000 dols. Oregon and Washington Territory 
have together produced 25,504,250 dols. British Columbia has 
contributed about 9,000,000, dols. and Arizona a small sum, but 
the latter territory has not been worked to any greatextent, The 

roduction of the Pacific slope has been steadily increasing year 
S year. The increase of last year was about 14 per cent., the 
astual yield being 80,287,436, dols. against 70,236,914 dols, in 1872. 
The great bulk of this wealth has been exported chiefly to 
England, China, and Japan, but mostly to England, which has 
had nearly 1,100,000,000, dols. leaving only about 500,000,000 dols. 
for the rest of the world. 


Tue fourth annual report of the directors of the North of Eng- 
land Iron and Coal Company, Limited, was issued to the share- 
holders yesterday. Therein the directors state that the gloom 
which has universally overshadowed the iron trade during the past 
six months has affected the business of the company so far as to 
transform the fair profit realised during the first half-year into a 
considerable loss on the ate transactions of the twelve 
months, amounting to £15,922 l6s, 3d. The loss is chiefly attri- 
buted to the sudden fall in the value of pig iron, and the great 
depreciation in the market value of the stocks of iron and raw 
material on hand. ‘‘The company” has also seriously suffered 
from the signal failure of Danks’ patent puddle furnaces as 
origi constructed to yield the profitable results fairly to be 
ex) from the statements of the patentee, corroborated as they 
were by the report of the commissioners appointed by the Eng- 
lish iron trade to inquire into the working of the furnaces in 





ica, has since been made in adapting the furnaces 
to Mr. Orampten's system of heating by coal jo the directors 
feel confident that the alterations, improvements, and additions 


now | introduced by them a — be = production of a 

uali' iron superior to any r) rom ores, 
bse 2 obtain profitable returns therefrom. The board state that 
their Ailesbury ironstone miners continued at work during the 
recent Cleveland strike, and fulfilled their pledge to give the sys- 
tem of industrial partnerships a fair trial, 
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hardlyfany facilities for making | 
astronomical observation. Owing | 
to mismanagement, the Dudley | 
Obervatory at Albany has fallen 

into disuse ; and at the Central | 
Park Observatory, in this city, | 
there are no instruments for | 
making any but meteorological | 
observations, At Mr. Rutherford’s 
observatory, in Second Avenue, 

corner of Twelfth-street, there is { 
a fine refracting telescope, havin 

13in. of clear focal aperture, an 

15ft. of focal length ; but as this 
gue has been constructed chiefly 
for peotegen hing star groups, it | 
isseldom used totakeastronomical | 
observations, in consequence of 

the difficulty of adjusting the in- 

strumentafterremoving one of the 

three lenses of which it is com- 

posed. Mr, Rutherford is at pre- 

sent in Europe, and his assistant, | 
is daily engaged completing the | 
photographing of the principal 
constellations, and he has not ad- | 
justed the instrument to observe | 
the movemengs of the newvomet. 

Mr. White, of Brooklyn, has a 

good glass, and at the observa- 

tory attached to Columbia College | 
there is a five and a-half inch glass 
of great power, but neither of 
these glasses has been made use 
of to make observations on the 
new comet, The most reliable | 
information that has been fur- 
nished about this celestial visitor 
up to the present was given in a 
letter from Prof. Lewis Smith, of | 


Rochester, which appeared in | 
the Times a few days since. The 
comet is now visible to the naked 
eye, and is situated at one o'clock | 
in the morning, di y beneath 


AND 


DOVER RAILWAY. 


£.F. ON PLAN 


the atmosphere. This astronomer demonstrated that it must be 
situated beyond the limits of the moon's orbit, but until the dis- 


coveries of Newton revealed the form of their orbits, very little 
was known about their movements. Tycho Brahé and Kepler 


imagined that the comets moved in straight lines. Helvetius con- 


jectured that the path of the comets might be curvilinear, and in 
1681 Doerfel showed that the comet of 1680 described a parabola, 
having the sun in the focus. Newton found that the orbit de- 
scril by a body moving round the sun in free space might be 
either a circle, an ellipse, a parabola, or a hyperbola, but it must be 
one or the other of these curves. Halley, who was one of the 
earliest supporters of the theory of gravitation, reduced to practice 


| Newton’s ideas on the theory of comets, by collecting all the re- 


corded observations made on these bodies down to 1700. A com- 
parison of the orbits of the comets of 1531, 1607, and 1682 
convinced him that they referred to the same comet, and after 
much research he predicted its return in 1758. During the period 
that elapsed between the publication of Halley's researches and 
the time announced for the return of the comet of 1682 an im 
portant step had been made in the application of analyses 


‘to physical astronomy. Methods for solving, by approximate 


process, the problem of planetary perturbation were invented by 
Euler, Clairant and D’Alembert. Clairant, assisted by Mdme. 
Laponte, calculated that the comet would be retarded 515 days by 
the action of Jupiter, and 100 days by the action of Saturn, and 
predicted that its passage through perihelion would take place on 
the 13th of April, 1759, but allowed that a difference of a month 
might result from inaccuracies in calculation. On the 13th of 
March, 1759, the comet passed through this point of its orbit, and 
thus established beyond doubt the truth of Newton's theory of 
comets. 

Biela’s comet, on which observations were made in 1872, solved 
a very interesting problem in connection with those bodies. This 
comet was discovered on the 27th February, 1826, by an Austrian 
officer, whose name was given to it. According to the calculations 
of Gambart and Clausen it has a period of 66 years. A little 
before its arrival inthe perihelion this comet passes through the de- 
scending node of its orbit atonly a very short distance from the earth’s 
orbit, andin 1832 great fearsof acollision were entertained when 
it was announced that at the time of the comet's passage through 
its descending node the earth would be travellingin the same region. 


| What was thensomuch dreaded actually took place on the 27th No- 


vember, 1872. On that occasion the earth passed through the 
comet’s train, tunnelling a pathway for itself 250,000 miles in length 
and about 8000 miles in diameter, and yet in this enormous section 
of the train, having a volume of about 12,000,000 of cubic miles, 

thing more serious than a meteoric shower was the result. At- 





the | mal star, at a dist from 
it of about 25 deg., or about mid- 
way between it and the horizon. 
With the aid of an opera glass 
it can be easily seen as a hazy, 
nebulous mass with a bright point 
on one side. It is at present 
moving toward the earth, and is 








THE NEW COMET. 


THE appearance of comets has in all ages attracted the attention 
of mankind, and until recent discoveries in astronomy revealed the 
nature of these bodies they were contemplated with superstitious 
dread as omens of Divine displeasure, and were ed as the 
precursors of some calamity to the human race, Even in the 
present day this opinion prevails among the illiterate classes in 
most countries. The terror which the ap ce of Biela’s comet 
in 1858 spread throughout t and India is well known. To the 
astronomer the appearance of comets has always been yepreted 
with deep interest. For some time past the attention of class 
of observers has been turned upon the new comet recently dis- 
covered by M. Coggia, of Marseilles, on the 17th of April. The 
comet was first seen on this continent by Mr. S. W. Burnham, of 
Chicago, about the 30th of May, and was then in the constellation 
of the Giraffe, within twenty-one degrees of the North Pole, It 
was moving in right ascension about one and a-half minutes per 
twenty-four hours, and its declination was diminishin by about 
fifty minutes of an arc in the same interval, It sho a tail ex- 
tending towards the north-east about twelve minutes in length, 


which was — hecsiing Soneee and was almost visible to 
e ed eye, The fine instrument at the observatory in 
of the most powerful in the world, is not in 


Chicago, one 

working order, owing to the fact that the dome of the building 
is out of repair, and on this account most of the observations 
there have been made by means of a Gin, Alvan Clarke refractor, 
owned by Mr. Burnham, who has made some interesting discoveries 
with this glass, In this city and state there are at present 





now visible all night, but will 
soon be visible only in the early 
part of the evening, setting in the 
north-west, It will be brightest 
on the evening of Aug. 3, when 
it will be 245 times as bright as at the time of discovery, while 
at present it is only about six times as luminous. It will then be 
about 5 deg. from Denabola, the brightest star in Leo, and as the 
moon will be absent it will be subjected to spectroscopic analysis 
under circumstances more favourable than may ocour again 
for many years. 

Until the elements of a comet’s orbit have been determined 
nothing can be known of its movements, and the calculations 
involved in this task are almost inconceivable, and require the 
minutest accuracy. The method most ly ueed in compu- 
ting the parabolic elements of a comet’s orbit is one invented by 
Olbers, a German astronomer, towards the close of the last century. 
According to the method devised by Gauss and Laplace, the six 
elliptical elements of a comet’s orbit may be derived from three 
observations, but in some cases four observations may be neces- 
sary. For some time 3 the weather has been so cloudy, and 
the atmosphere so full of moisture, that it has been found exceed- 
ing difficult to make accurate observations, yd the aid of a power- 
ful glass, however, the work of Storniaing e orbit of the new 

) i by A. OC. Durier, a 





comet has au accom 

Frenchman, residing in on, whose calculations are considered 
to be correct. According to his computation, the m of the 
comet at ht on the 20th inst. will be 7 h. 31 min. 57 seo, 


orth declination, mean Berlin time, Its 
position on Proctor’s map is just above the small arrow west of 
stars forty-two and forty-three of Camelus, 


and 70 deg. 9 min, 3sec. » 





Down to the time of o Brahé it was believed that comets 
were of terrestrial origin, generated in the upper region of 


tention was called to the subject by Mr. Hurd before the Royal 
Astronomical Society in England. This confirmed the theory ably 
sustained by the Ttalian astronomer Scheaparelli some years ago, 
that the meteoric showers were phenomena caused by the passage 
of the earth through the matter of which comets’ trains are com- 
posed. It was found that this comet, if in existence, would cross 
the earth’s orbit on the day named, and on that particular day a 
great star shower was visible over a large part of England, which 
continued for five hours, or during the time the earth was passing 
through the come*’s train. This meteoric display consisted of 
shreds of matter so minute as to be unable to penetrate our atmo- 


| sphere. These small bodies melted and evaporised high in the 


more tenuous regions of the atmosphere, and sank to the earth in 
the form of an impalpable powder. 

On the 12th of January, 1846, Lieut. Murray, of the Observatory 
at Washington, discovered that this comet had separated into two 
distinct fragments, which continued to travel together at a distance 
of from three to four seconds from each other, or from 150,000 to 
157,000 miles apart. The question as to whether the nucleus 
of a comet is in any casea solid body has often been discussed, but 
no definite conclusion has been reached. The age of the 
nucleus of a comet over a star would aid in solving this problem, 
but no instance of the actual occurrence of such a phenomenon 
has ever been satisfactorily established. Newton was of the 
opinion that the nuclei of comets must necessarily be solid 
bodies, otherwise they would in many cases be dissipated by the 
intense heat to which they are subjected on their passage of the 

ribelion, Whether solid or not, it is certain their masses must 
be very inconsiderable from the fact that they pee no sensible 
derangement in the motions of the planets, however near they 
approach them. The heat which comets undergo in their passage 
through the perihelion is almost inconceivable, The comet 
of 1843 at the perihelion distance of 475,000 
that of 1680 at the distance of 570,000, and the comet o 
1689 at the distance of 1,900,000 miles from the sun. Newton 
found by calculations that the comet of 1680, on its passage of the 
perihelion, was subjected to a heat 2000 times greater than that of 
red-hot iron. The great comet of 1843, which approached nearer 
to the sun than any other recorded in history, must have been ex- 
posed to a heat of still greater intensity. 
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The tail of a comet sometimes attains an enormous length. The 
train of the comet of 1680 was 96,000,000 miles long ; that of the 
comet of 1811 was 100,000,000 miles in le: ; the comet of 1843 
had a train of 150,000,000 miles, and that of Denati’s comet in 1858 
was about 50,000,000 miles in length. The development of the 
tail when a comet is advancing towards the perihelion affords a 
striking instance of the wonderful influence exerted upon it by the 
sun, although the mode in which it is exerted continues to be in- 
volved in great mystery. In the comet of 1858, on August 29, 
the length of the tail was two degrees, or 14,000,000 miles, On 
October 10, it was sixty degrees, or 51,000,000 miles. The orbits 
of comets vary in their lengths. The orbit of Encke’s comet is 
contained within that of the planet Jupiter, while the orbit of 
Whalley’s comet extends far beyond that of Neptune. Donati’s 
comet revolves in an elliptical orbit, with a pericd of about 2000 
years, The comet of 1811 has a period of 3065 years, subject to an 
uncertainty of forty-three years. The aphelion distance of this 
comet is fourteen times that of Neptune, or about 40,121,000,000 
miles.—Wew York Semi-Weekly Times, 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
(We do no ourselves ; 





THE BLACKBURN BOILERS EXPLOSION. 


Srr,—After reading the remarks made by several, in reference 
to the cause of the explosion of the above beilers, I cannot but 
say a word or two concerning what has been advanced by some 
as regards the quality of iron being inferior. Now I am quite 
confident that those who have given utterance to this opinion 
are labouring undera wide mistake, for in THE ENGINEER 
March 6th, 1874, it is said that the boilers were tested to 160lb. 
per square inch. Now if that was correct it flatly contradicts 
the above opinion, that the iron was inferior; I mean to say that 
the party who had the above boilers tested to such a pressure could 
scarcely have understood what a highstrain he was subjecting them 
to, for at the time the 160 lb. pressure per square inch was upon 
them, there were 59,130 per lb. square inch, I am quite. con- 
tident that if there were two. more boilers, or any number of boilers 
manufactured from the same material, and in every respect like 
them, subjected to the same pressure, they would stand a likely 
chance of coming to the same fate as the lamentable Blackburn 
boilers. Any practical man may see that the boilers had been 
tested too high, by the caulking giving way and the rivets 
having to be replaced, for which p e it seemed the boiler 
menders were sent for rather frequently. 

WILLIAM WOLVERTON. 





Willenhall, July 6th. 


CURVES FOR SIDINGS. 


Srr,—With referenee to my paper on the above subject in your 
issue of April 26, 1872, I wish to give shorter and simpler ex- 
pressions for two of the formulw I then gave in it. 

One was, that for the angle of the crossing, when one curve 
crosses over another curve going in the same direction, which was 


given as 
R? + R?2 R—R'+ 9 
“Qac(kR—R’ +g) 24C 
= 800" +_500* sii tal 800 — 500 + 5°5 = 10, 
2 x 130°387 (800 — 500 + 5°5) 2 x 130°387 


This will reduce to 

2RR—2gR+2gR—E2 Td) — 9: 
2AC(R—R’ +9) ZAC(R—R + g) 
_ 2 (800 + 5°5) (500 — 5°) + 5°? _ 40 9s befor 
= “2 x 130°387 (800 —500 +53) 

Now the formule for the angle of the crossing, where one 
curve crosses over another curve going in the opposite direction, 
was, as mentioned in my paper in your issue of September 13, 1872, 
2 (R — g) (R'— 9) — #° 

ZAC (R + RB —g) 

So that there appears to be a remarkable coincidence or dis- 
similar similarity, if I may so express it, between the two for- 
mulx, the slight difference between them of only the signs, 
making them easy to remember, and at the same time showing 
the connection between them. 

Then A C, the distance from the switch to the crossing, will 
in the first case 


— 2(R+4 9) (R'—g9) +92 


_ 2R+9R—p +e 
2 < crossing (R— R’ + 9) 
— 2(800 + 5°5) (500-55) + 5°5* _ 459.997 





~~ 2X 10 (800 — 500 + 5°5) 
and in the second case it will be 
2(R—g)(R'—9)—-# 
2 < crossing (R + R’ —g)’ 
showing again of course a remarkable similarity. 

With reference also to my paper on the same subject, in your 
issue of January 12, 1872, where I gave the formule only for 
finding the radii of two reverse curves of equal and also unequal 
radii, that will join two straight lines not parallel to one another, 
at a given — in each line, I now give the calculations to show 
how those formule were arrived at, 
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First, when the two radii are to be equal. In this , let 
the two lines B’D, E OC, be joined at the points B and C by two 
reverse curves of eq ii. Measure B E perpendicular to 


E C, C D to B D, also B C, B D, and EC. Join O and O, 
the centre of the curves, also B O and CO O’, Let fall the Ly - 
pendiculars O P, O' P’, on B C, produce O’ P’, and draw O Q 
parallel to B ©. Then the triangles OP B and BDC are 
similar, also the triangles O'C P’ and CBE. 


Therefore, 


OB=R:BC::0P:BD,OP=PQ=RE4 


OB=R:BC::BP:CD, BP=ROD. 
Also 

0'C=R:BC::0'P:CE, op=Ro% 

oc =R:BC::CP’: BE, cop=RE* 


'O=o0'rP CE BD 
OQ=OP+PQ=R — — 
Q Q Rauct® eG 


— p (BD+CE 
RCo 
PP=0Q=V(2R)?— 0'O 
_ RR (BD+CE\)_, | (BD + CE): 
=4/4R m (BD + CBR 4/4 GBS, 
cD 
BC=BP+PP " 
oa +OP=R5G 


+R 4/4 — (BPFOM 4 RBE 


- RCD+BE _ (BD + CE); 
= ROOF +R 4/4 (--*) 


BC 





_——- _—— —_ —— B Cc ° 
CD+BE VA 4—(BD+CEP 
am BG 





eae eee 
CD+BE _ (BD+CE; 
Bo +? V ae 
To exemplify this. Let BO = 200ft., B D = 199°188ft., E C 
= 199°64ft., B E = 12ft., C D = 18ft. Then 


Ra 


200 
I8+12 1 9 Y 1 — (ISS + TEE = 660ft, 
vad ~ 2X 200 








Secondly, when the radii are to be unequal, and one of them is 
given. In this figure let the two lines B D, EC, be joined at the 
points B and C, by two reverse curves of different radii, one of 
which is given. Measure B E perpendicular to EC, BF and 
CDtoBD, alsoBC, BD, andEC. Join L and K, the centres 
of the curves, also BL,C K,andCL. Draw J L perpendicular 
to EC, L Y parallel to EC, meeting C K produced in Y. 

Then L K*=(R + RP=LY?+Y K*=J C+ (0 L +R) 
=OL?—JL2+Jl2+23LXxXR +R? 
CL*=(+R>=CD)?+B D, 
BE 
JIJL=— _— 
L= py R-BP), 
R2+2RR + kR2=(4+R>=CD)2+BD2 
+ 2BE ip- BFR + R*, 


BF 


R' (R—BE (fo- 1))= > _ 


RxoD=2°_rx ep, 


CD?+BD* 
im 2 
R 

e895» 

BC: 
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2RR— 


—-RxCD 
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xCD 
a ae 
R (l\— pp) t+BE 
oR Rp — BE (R—BE)R +2R x CD=CD:+BD: 


2RR — 2B ERB +2R}x CD=CD?+BD?—2R'xBE 


CD? +BD? 


2 Mibalitiese 


To exemplify this, Let BC = 200ft., R’ = 600ft., R = 395ft. 
BE = 11'95ft., B F = 12ft., C D = 30ft., BD = 197° , 
= 198°57ft. ‘Then P , OTSTH., FO 





200" — 395 x 30 
eee ome SS GOD 
— ae 
395 (1 ay ) T1195 
1 — 600 x 11°95 
L 600 (1— >) + 30 


If BD, CD, FO, and B F are given, 
ThnBE:BF::BD:FC. 


BE _BD pe=jBFxBD 
Be. seers mm 
op+BD’_R xop 

And, R’= 








R(l —Fs +BE 








CD2:+B D2 
- nt! —RxOD 
3 BD BFxBD ”’ 
20 2 BF x 
( ro) + FOC 
CD?+BD: , 
re os ean —-RxBE 


re, ee eee 
we 

R (1 pRteD 
CD'+BD?_» BF x BD 

as 2 FO 
' BD 

R(1— Fo) +eD 

BC: 


= —~RxcD 


» (; BD) , BFxBD 
BR (1—FG) + FO _ 





Or, R’ = 


BO 
“3 —RxcD 
” - oo 
* FO 
BC? »BFxBD 
R= 2 nave FC 
, BD : 
R (1 Fo)+eD 
6 2 
” — 395 x 30 
= 600 
395 == 12x 197°737 , 
isis 198°557 198°557 
200° 12 x 197°787 
2 198°557 
197°737\ , 9 
— +30 
asa 


(R—BF) 


Then R’ = 











and, R = - 
600 (1 





= 395, 


James 8. TaTE, C.E, 





PUMPS. 

Sir,—It appears to me that certain parts connected with the 
construction of pumps and valves are often overlooked. Will you 
allow me to avail myself of your pages to call attention to those 
parts? The effect of plunger pumps in discharging a certain 
amount of water presents such a disparity with their theoretical, 
effect that we are a to know what becomes of the lost power 
and what may be done to bring the actual and theoretical quali- 
ties more on a par. Direct-acting plunger pumps are brought 
forward in every variety, and many have been constructed in an 
extremely simple form, but the part which most generally receives 
the greatest attention is the arrangement of the slide valves, not 
the arrangement of the pump portion. Simplicity, without doubt, 
is one of the highest qualities that can be claimed for any piece 
of machinery, but it should only be considered in conjunction with 
the useful effect. Some of the most simply arranged pumps have 
not hesitated to trespass upon the useful effect, and cannot claim 
economy of steam as one of their attributes. Persons have won- 
dered at the large amount of power applied and lost in plunger 
pumps, when apparently they should be the most efficient, because 
the water is forced out at the delivery valves in such a manner 
as to allow no slip whatever; but, although when once the water 
is within the pump barrel it has no alternative than to be forced 
out by the plunger, it requires great care in getting the water into 
the pump fast enough to fill it at each stroke, and a very large 
amount of power, compared with the pressure opposing it from 
outside, is necessary to act on the water in order to drive it 
through the delivery valves. This extra power is required to make 
up for the breaking of the laws governing the flow of water, broken 
either as a matter of necessity, or, as is often the case, by their 
being taken but little account of. 

To mention some of the causes of the resistance to the flow of 
water would, perhaps, not be unacceptable. They may briefly be 
summed as principally, den contracti and sudden enlarge- 
ments of passages, friction of the pipes, &c., and change of direc- 
tion. Each of these resistances is measured by the loss of head due 
to it ; that is, in passing one or more of these obstacles the velocity 
is decreased, and the height due to the difference of the velocities 
before and after the resistance is the measure of the loss of power. 
The loss due to contraction or expansion depends upon the manner 
in which the contraction or expansion is introduced. The more 
gradually they take place the less loss of head will there be ; the 
greatest loss will be occasioned when the change is brought about 
with the corners at right angles, It is much better to evade as 
much as possibl ye Fy contractions or enlargements in the 
passages through which the water has to pass. The frictional 
resistance = water is subject to three laws, quite the 
reverse of friction between rigid bodies ; first, it is proportioned to 
the amount of surface in contact ; second, it is independent of the 
ama third, it is proportional to the square of the velocity. 

rom the first of these laws it will be seen that the minimum 
amount of surface must be exposed to the flowing fluid ; this sur- 
face, for a given sectional area, will be the least when the section 
is cire' From the third law a greater amount of efficiency 
may be expected by allowing the water to move with a small 
velocity. In decreasing the velocity, at the same time to maintain 
a given supply, we must increase the surface in contact with the 
water, and thus the friction due to this cause of increased surface 
will be augmented ; but since the resistance of friction is propor- 
tional to the square of the a and only as the surface, a 
greater advantage in this respect be gained. To put this in 
another form, suppose d = diameter of pipe, F = resistance duejto 
friction, v = velocity of water; then from third law, F = av", 
where a is some constant ; also v_varies inversely as the area of 








section of the pipe, therefore we may say that v=), a b being 
some constant; by substituting this value of v in the first equation 
we have F = al*, a This shows that the frictional resistance 
due to velocity varies inversely as the fourth power of the diameter. 
Thus, by increasing d for a given supply, we diminish the friction 
due to velocity very largely in comparison with the increase of 
friction due to the enact surface. From this it follows that it 
will be advantageous to make the pipes as large as possible, limit- 
ing their size by other considerations, such as space, expense, Kc. 
With regard to the direction of the water, any change in the direc- 


tion of the flow must be gradually introdu The more sudden 
the change, and the greater the angle through which it is directed, 
the greater will be the opposing 


resistances, 

By the above considerations in mind, it will be evident 
that the plunger pump offers great —— to the operation of 
the laws governing the flow of water. e water has to overcome 
at the suction valves such resistances as materially injure the effi- 
ciency of the pump. Sudden contractions, sudden ements, 
friction and deflections, all come into play in a multiplied charac- 
ter. The fluid, having the suction valves and entered the 
pump, meets with a shock from the plunger which wholly destroys its 
momentum, directing it in quite an opposite direction ; and finally, 
it has to be forced out thro the complicated presented 
by the discharge valve, which brings into play another array of 
multiplied resistances. In bucket — water, ins of 
being forced in the opposite direction to its flow, is allowed to pass 


through valves in the ay that a ee rye! hn. 
—— the return stroke ; the 
amount corresponding to 


pumps is the result. In q 
cannot enter in time to fill the 


water then raised falls much Ww 
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the actual volume swept through by the plunger. This evil is 
sometimes remedied by applying an air vessel to the suction side 
of the pump, so that the inertia of the arrested water on the suction 
side may be stored up in the compressed air, and before equili- 
brium can be established on that side the plunger is again raised to 
receive the benefits of the stored-up energy, by having the water 
forced into the chamber at a greater rate, so filling it more 
thoroughly for the next stroke. These pumps, so averse to the 
natural laws of the material with which they deal, have met with 
a formidable rival in the centrifugal pump, which is more suited 
for the carrying out of these laws. Centrifugal pumps, when ably 
designed, will give a ratio of j5 of their practical and theoretical 
effects, or an efficiency of 70 per cent., which is seen to be much in 
advance of a moderately good plunger pump. In the centrifugal 
»ump there is no robbing the water of its energy, no valves to com- 
Pat with its advance, except when one is fitted to prevent the water 
leaving the pump when it is stopped, also the gradual manner in 
which the water is invested with momentum is entirely in accord- 
ance with the nature of the task. Another kind of pump, although 
practically considered yet in its childhood, is meeting with in- 
creasing favour. This is the helical pump, and it is one that does 
not require any internal incumbrances other than the screw pro- 
pelling the water. The efficiency of this kind of pump is very 
satisfactory, and bids fair to increase. This efficiency is no doubt 
due to the absence of sudden contractions and enlargements, and 
that the flow of the water is continuous in one direction—not 
being broken up as in the case of the plunger pumps. : 
In all pumps, whether plunger, centrifugal, or helical, it is fully 
_—— by experience that if a sufficient amount of thought be 
vestowed on the arrangement of the subordinate parts, the results 
compensate in a high degree for the extra amount of trouble in- 
curred, the only drawback being that the thought comes out of 
the constructor’s time, and puts a larger amount of profit into the 
user’s pocket ; but this is only an apparent loss on the maker’s 
part, for the careful designer is continually gaining a good reputa- 
tion and gradually extending his trade, effective pumps being 
always sought after and recommended. Improvements esta- 
blished in the plunger pump with regard to its utilising more of 
its power willinvariably meet with encouragement from those who 
desire to see things in a complete and perfect state, and still more 
will they be appreciated by those to whom a greater economy of 
power means an increase in profits. The difficulties in the way 
are no doubt great, but, at the same time, difficulties do not 
frighten us now-a-days, and to some they become rather an attrac- 
tion, so that we may hope for the solution of the problem of 
greater efficiency in pumps, AQUARIUS, 





THE BLACKBURN BOILER EXPLOSION, 

Srr,—I noticed in your issue of the 26th ult. several letters 
referring to the Blackburn explosion, and especially note one from 
your correspondent, Mr. Robert Wilson, who again comments on the 
explosion, especially in reference to the theory recently advanced 
by you. But in doing so I remark that he introduces comments 
on insurance companies which are evidently founded on but limited 
knowledge of the working of this company, and he compares their 
working with that of the association with which he was formerly 
connected. I also was formerly connected with that association, 
and know equally with himself. that it has done good work, and 
continues to do so. I have but little knowledge of what measures 
are adopted by other insurance companies in order to render 
their inspections efficient, but can speak with satisfaction as re- 
gards the one of which I am the chief engineer and manager, viz., 
the National Boiler Insurance Company. We are most anxious 
that our inspections should be efficient in every respect, our first 
object being really the prevention of explosion, and no pains or 
anxiety are spared on our part to attain the object in view and avoid 
disaster. The Association has comparatively but few boilers under 
its inspection, its net increase since the year 1859 being, I believe, 
only about 1000 boilers, whilst the number that are now inspec 
by insurance companies must be considerably over 20,000. 

Most of its members have been connected with it for a long 
period, and have thus become accustomed to co-operate with its 
officers, and thereby contribute to the completeness of its service. 
I may also state that the boilers under its inspection are princi- 
pally used in mills or similar first-class week, and they are 
generally—in fact, I believe all those that are guaranteed—inter- 
nally-fired boilers. In our case, on the contrary, not only do we 
inspect and insure such boilers, but we also include those in use at 
ironworks and collieries— a class of boilers generally much inferior 
as regards safety to those in use at the works described. In addition 
to this, we are continually adding new firms and large numbers of 
boilers to those previously under our supervision, and it is diffi- 
cult in many cases to impress upon owners the importance of a 
complete, thorough inspection, for which due preparation is of 
course necessary, butin hundreds of cases is neglected through 
apathy or neglect. 

Despite the difficulties with which we have to contend, it affords 
me pleasure as regards our operations to refer to the statistics of 
the past ten years. It is now ten years since this company com- 
menced operations, and during that period nearly 700 lives have 
been lost by explosion of boilers not insured with us nor under 
our inspection, whilst in the same interval I can with pleasure 
record that only three deaths have occurred through explosion of 
boilers under our inspection, One of these explosions occurred 
at an ironworks, and another at a colliery. These results compare 
favourably with, and, I think, surpass those of the Association 
referred to, taken from the commencement of each society, and 
considering the difficulties with which we have to contend. 

The over-working of inspectors is not so much our fault as that 
of boiler owners, and those in the service ef the Association suffer 
equally with ours, owing to such a large proportion of owners pre- 
paring their boilers at general holiday times only, when it is some- 
times almost impossible to meet all the calls upon us, although no 
expense is spared to concentrate our staff wherever required; and 
as the work of inspection requires special experience, it is almost 
impossible to obtain any reliable extra assistance at such times. 

1 have hitherto refrained from expressing any opinion on the 
Blackburn explosion, atid shall at present restrict myself toa few 
comments thereon. I would remark that I do not agree with 
either Mr. Fletcher or Mr. Langridge. As regards insurance of 
boilers, I believe that if these boilers had been offered to the Asso- 
ciation when they were offered to the other company they would 
probably have been accepted, at least as far as regards the strength 
of the shell, although there were other points in their construction 
which their engineer might have objected to, Mr. Wilson’s advice 
to companies is very good, and the rules he lays down are no doubt 
such as it would be satisfactory to comply with as far as we are 
concerned, but the compliance of owners is quite another matter. 
They will submit to no arbitrary dictation, and nothing will induce 
them to compliance with such rules except they be gradually led 
to see that their interest, both pecuniary and otherwise, is pent up 
therewith. 

In conclusion, I would remark that I believe the Blackburn 
explosion would never have m heard of had it not been the 
custom for (which has been and: is still followed by many) boiler 
masters to use common or “best” plates, instead of, at least, 
“best best” quality, and that from well-known makers for high- 
pressure boilers, whilst the spacing of the riveting was in this 
case so arranged that the strength of the rivets was very much in 
excess of the section of plate between them. This, and the brittle- 
ness referred to, are sufficient without any further cause to account 
for the failures of the boilers, and the contingent destruction of 
life and property which ensued ; and if this disaster but leads both 
boiler owners and boiler makers to use the best quality of plates 
for boilers, and to better arrangements of riveting, staying, &c. 
it will not have been an unmixed evil, and tend to prevent all 
similar catastrophes, which will most surely result if bad material 
and workmanship are not entirely condemned. I trust you will 
excuse the length of this letter, as I have no wish to be drawn into 


our corre 


any controversy on this or any other subject ; but 
could not 


spondent’s remarks are so pointed and general that 
ow them to pass without correction. 
July 6th. Henry HIier, Chief Engineer. 





ON THE CONSTRUCTION OF FURNACES, 

S1r,—I have just read with great interest the account given in 
your last week’s issue of a paper lately read by Mr. Charles 
Fairbairn before the Edinburgh and Leith Engineer's Society. 

I fully concur in all Mr, Fairbairn there said, afd endorse his 
description of how he considers a furnace ought to be constructed, 
I think he will find all bis recommendations carried out by Mr. 
Joshua Kidd, now of New York, in his method of utilising heat, 


| patented by myself in February, 1873, a communication from him. 


He does away altogether with chimneys as a means to create a 
draught for drawing in the necessary amount of air to support 

bustion, and instead usesasteam jet placed at the back end 
of the furnace. He generates heat, or effects combustion, away 





| from where that heat is to be utilised, and by means of suitable 


| 


| 





apertures he has complete control over the admission of the 
necessary supply of oxygen. Mr. Kidd is at present in this country, 
and is applying his method to the manufacture of peat charcoal 
for his Grace the Duke of Sutherland, on one of his mosses 
bordering on the new line of railroad shortly to be opened ; and 
the other day I saw the furnace in full blast. The combustion 
of the fuel used—which was the roughest kind of half-dried turf 

some that had been thrown up in the course of constructing the 
railway—seemed absolutely perfect. The fire was of the fiercest, 
the firebrick-lining of the furnace being at a glowing white heat, 
the products of combustion being led by means of the steam jet 
into a kiln or oven containing the peat to be charred, and escaped 
thence through an opening at the bottom of the oven, at first 
quite coo], and nothing at all visible in the way of smoke ; in time, 
as the temperature of the oven increased, steam of course was 
evolved from the wet peat and could be seen. It was easy to 
understand that, had the oven been a simple brick casing for a 
boiler composed of vertical tubes full of water, all the heat would 


have been utilised in converting that water into steam ; and with | ’ shed : 
| years, till the end of 1870, in quarterly parts, forming four yearly 


the great advantage of vapourising the water from its surface, and 
indeed, so far as affecting the generating heat in the furnace is 
concerned, the opening at the bottom of the boiler casing might 
be closed altogether, and the hot gases retained impacted on the 
tubes at an actual pressure until that pressure balanced the force 


| of the draught created by the steam jet, whereas in the present 


construction and application of furnaces to boilers, the heated 


| gases rush past where they are wanted in a partial vaguum caused 


by the chimney draught. I feel quite certain that theday is not 
far distant when the long chimneys now to be seen in our manu- 
facturing districts will be a thing of the past, and the idea that they 
were ever supposed to have been necessary a barbarous one. 
Mr. Kidd, after he has obtained certain data, based upon the 
practical working of his method, as applied to the manufacture of 
peat-charcoal and the distilling of peat, &c., intends to return 
South with a view to its application to boilers. 


July 7th. ARTHUR Barrr. 





Sir,—In your impression of the 3rd inst. you print a paper by 
Mr. Charles Fairbairn, read before the Edinburgh and Leith Engi- 
neers’ Society on the above subject, in which the following para- 
graph occurs :-—‘‘ However the arrangement of furnace I will 
describe presently may or may not be new, I never saw it before, 
nor am I aware that anything of the same kind has been tried, and 
to it I have added a supply of air by means of a blower.” I wish 
here to state that so far as I know I am the original inventor of 
the furnace he describes. So far back as 1863 I erected a model 
furnace on the principle described by Mr. Fairbairn, but having to 
leave home at that time I proceeded no farther with it then. 
However, about a year ago I built a small stove in the Gevan 
Foundry on the above principle, which is giving every satisfaction. 
I have been since then experimenting. Six months ago I erected 
a small furnace, the draught to be obtained by a jet of steam, but 
with it I have not been very successful, I am now rebuilding it, 
and intend introducing a fan blast, and if successful I will wil- 
lingly let you know the result. JOHN Watson, 

Govan Foundry, Govan, July 8th. 


A NEW MINT. 

Si,—On Wednesday last, at two o’clock in the morning, and in 
a House of Commons comprising, at the time, some fifty or sixty 
jaded members, the “‘ New Mint Building Site Bill” passed its 
second reading. This affair has, it must be confessed, very much 
the appearance of a “smuggling” transaction. The lateness of 
the hour was, very properly, suggested by Mr. Anderson as a 
reason for deferring a measure of so much importance, and the 
hon. member sturdily carried the point to a division, The Go- 
vernment forces were too strong, however, and the postponement 


proposed was not agreed to, It is diflicult to understand the cause | 


of the vote of urgency thus carried by the Ministry. The exist- 
ing Mint is, as most peop!e think, exceedingly well situated for 
its purpose, and it has, or should speedily be made to 
have, all the appliances and fitness necessary for the proper 
and speedy execution of the coinage of the realm. The new bill 
recites, nevertheless, that ‘‘it is expedient for the public service 
that the Royal Mint should be removed to a more convenient site, 
in the precinct of Whitefriars.” It had been far more satisfactory 
to the public if the grounds of the expediency mentioned were 
explained. Without offering the slightest shadow of reason for 
the removal of the Mint, or making any attempt to justify the 
enormous expense which the step will inevitably engail on the 
country, Ministers have obtained a second reading for the bill to 
enforce that removal! If the question had been raised and dis- 
cussed in anything approaching what is known as a ‘‘good” House, 
no one would have found legitimate cause for dissatisfaction. 
As it is, no persons but those immediately interested 
in the migratory movement of the Mint are pleased. 
There remains, perhaps, to those who are sincerely desirous of 
making the Royal Mint what it ought to be—whether situated at 
Tower Hill, or in the ** Alsatia ” of Sir Walter Scott*—the conso- 
lation of knowing that the removal bill is to be referred to a select 
committee before reaching its fmal stage, a third reading. 

Upon the constitution of that committee, and upon the energy 
and judgment with which it performs its duties, much will depend. 
It should take care to summon before it competent and disinte- 
rested witnesseg, to consider well their evidence, and then to re- 
port as it may be convinced, either in favour of Whitefriars or 
Tower Hill. At any rate, there is no reason for coming to a hasty 
decision, or giving further grounds for suspicions of ‘* smuggling.” 
The questions of where the Royal Mint of England should be 
situated, what kind of machinery it should possess, and what 
varieties of coins it should issue, are of sufficient moment to be de- 
bated at leisure, and they cannot with wisdom be hastily a 





THE PUBLICATIONS OF THE PATENT OFFICE. 


As the authorities of the Patent Office are just now contem- 
plating a slight change in their mode af publishing some of their 
current indexes, it may perhaps be not without interest to give a 
slight sketch of the various works which have from time to time 
been issued from that office, and of those which are now in actuai 
course of issue. 

It willbe remembered that shortly after the passing of the Patent 
Law Amendment Act, 1852, Mr. B, Woodcroft, F.R.S., the present 
Clerk to the Commissioners, sought and obtained permission to 
print and publish copies of all the specifications, disclaimers, &c., 
relating to patents for inventions which were then lying hidden, it 
might be said, in the various offices in which at that time such 


* Vide * Fortunes of Nigel.* 





documents were deposited. Under the old law previous to 1852, 
14,359 patents had been granted ; of these 798 had no specification. 
The specifications of patents for inventions, disclaimers. &c., 
enrolled under the old law, from a.p. 1617 to October, 1852, are 
comprised in 13,561 Blue Books, imp. 8vo. The total cost price of 
these is stated to have been about £600. Next come the specifica- 
tions of inventions, disclaimers, &c., deposited and filed under the 
Patent Law Amendment Act, from October 1, 1852, to December 
31, 1875. These are comprised in 70,438 Blue Books. The total 
cost price of these was about £2250. 

The total number, therefore, of printed specifications down to 
the end of last year is 83,999. Then perhaps in importance come 
the indexes, the first of which were published in 1854. There 
are four indexes to patents under the old law :—1. Chronological ; 
2 vols, 1554 pages. 2. Alphabetical; 1 vol. 647 pages. 3. 
Subject-matter ; 2 vols. 970 pages. 4. Reference index, pointing 
out the office in which each enrolled specification may be con- 
sulted, and the books in which specifications, law proceedings 
connected with inventions, &c., have been noticed. There is also 
an appendix to the reference index, containing abstracts from 
such of the early patents and signet bills as desoribe the nature of 
the invention, 1 vol. 91 pages. The indexes of applications for 
patents and patents granted under the Patent Law Amendment 
Aet, 1852, are rather more varied in their character, owing to several 
changes in the method of publication. The chronological indexes 
for 1852 and 1853 were published in one volume, and from 1854 to 
1868 a volume was published each year, making in all sixteen 
volumes, which increased in size steadily from 167 pages in 1854 to 
274 pages in 1868. In the next year the chronological index proper 
ceased to appear, and its place was taken by a publication entitled 
the ‘ Chronological and Descriptive Index.” From 1852 to 1870 
a subject-matter and alphabetical index was published for each 
year, that for 1852 and 1853 forming one volume in the former 
a so that there are eighteen volumes of one, and nineteen of the 
other, 

Since 1867 each applicant for letters patent has been required 
to send in with his specification an abridgment of the same. These 
abridgments were published in chronological order, and for four 


volumes, to the last two of which an alphabetical index was 
added. In 1871 a change in the method of publishing this work 
took place. Instead of being brought out in quarterly parts it 
was published weekly, and a subject matter, as well as an alpha- 
betical index added. This one publication, therefore, gradually 
took the place of the three indexes as originally published. At 
present a still further development is proposed and will shortly be 
effected. The alphabetical index for the year will be published 
at once upon the conclusion of the year, and without waiting for 
the six months of provisional protection to expire, and it and the 
subject matter will be considerably developed and enlarged. 

With regard to these indexes, it will be noticed that for the 
years since 182 a separate index has to be consulted for each year. 

The above ** Chronological and Descriptive Index ” is considered 
sufficient to facilitate reference to specifications since 1866, For 
the same purpose, with regard to those of an earlier date, a series 
of classified abridgments has been published. For this purpose all 
the specifications relating to a special subject have been selected, 





abridgments of these prepared, and these abridgments published in 
a duodecimo volume. To the present date sixty-tive subjects have 
thus been treated, and with a few exceptions, all the important 
classes of manufactures, &c., are now complete. As soon as this 
work is quite finished it is understood that the more recent speci 

fications will be similarly treated, and as it is now going on for ten 
years since the latest period reached by this series, it would seem 
pene that such a second series would soon have to be put in 
hand. 

Besides the above, the office has, since January, 1854, published 
a bi-weekly journal, in which lists are given of applications, grants, 
void, cancelled, and extended patents, with other kindred infor- 
mation referring to English, colonial, and foreign patent-laws. 

Such are the most important publications issued from the office. 
There are also a number of works which have been published at 
various times, such as the ‘‘ Appendix to the Specifications of 
English Patents for Reaping Machines,” prepared some time since 
by Mr. B. Woodcroft, F.R.S., and the “ Supplement to the Series 
of Letters Patent and Specifications, from a.p. 1617, to October, 
1852,” consisting for the most part of reprints of scarce pamphlets, 
descriptive of the early patented inventions comprised in that 
series, These supplementary and occasional volumes are brought 
out as opportunity offers, and whenever any old tract or pamphlet 
worth reprinting is discovered. 

With the exception of circulars, Acts of Parliament, &c., issued 
| for the information of intending patentees, all the existing publi- 
| cations of the office have now been enumerated. Two that have 
| lapsed are the ** Index to Foreign Periodicals,” continued from 1866 

to 1872, and the “‘ Catalogue to the Patent-office Museum at South 

Kensington.” The former of these was an index in which was 

given a list of the contents of the principal foreign scientific 
| periodicals; and though no exception was even taken to its 
value, it was proved that the demand for it was not equiva- 
lent to the cost and trouble of its preparation. With regard 
to the second, the last edition of the descriptive vatalogue was 
published in 1859; this has long been out of print. In 1863 a 
simple catalogue, or list of the articles exhibited, was published; 
‘but this is also out of print. It has never been brought down to 
date, and except such manuscript and private lists as may exist in 
the care of the officials, the museum is now practically without 
any catalogue at all. 

In the distribution of these works the Commissioners of Patents 
are very liberal. Any important public library or institution that 
can make out a reasonable ease, can always obtain a free grant, on 
the sole condition that the works shall be rendered daily accessible 
to the public, for reference or copying, free of all charge. 

In London, complete sets of the publications (each set including 
more than 3000 volumes and costing for printing and paper up- 
wards of £2900) have been presented to the British Museum, the 
Society of Arts, the School of Mines, the Board of Trade, the 
War-office, the India-office, and the Incorporated Law Society. 
They can also be consulted in the Patent-office Library and at the 
Patent-office Museum, South Kensington. They have also been 
given to 84 public libraries or scientific societies in the kingdom, 
to 27 British colonies, and to 31 foreign municipalities or seats of 
learning. Besides this, presentations of portions of the works have 
been made to 40 libraries in the United Kingdom, and to 17 in 
British colonies and foreign states ; and, finally, grants of oom- 
plete series of abridgments of specifications have been made to 370 
mechanics’ literary and scientific institutions at various places 
throughout the kingdom.— Journal of the Society of Arts, 


RETURNS just made up of the product of the mines of the Pacific 
coast in previous metals show that the yield of the last quarter of 
a century reached a total of £317,000,000. Of this California pro- 
duced three-fourths, nearly all of which was in gold. Nevada has 
produced £44,000,000 in gold and silver, chiefly the latter. Utah, 
although known for many years to be rich in precious metals, has 
only lately been made to produce them, and the yield has been no 
more than £3,700,000. Montana has added £24,000,000, and Idaho 
£11,000,000. Colorada has been only lately developed as a mining 
region, but its yield has already reached about £6,000,000, Oregon 
and Washington Territory have together produced £5,000,000 ; 
British Columhia about £2,000,000, and Arizona a small sum ; but 
the latter territory has not been worked to any great extent. The 
production of the Pacific slope has been steadily increasing from 
year to year, and the increase of last year was p Ae 14 per cent., 
the actual yield being £16,000,000, against £14,000,000 in 1872. 
About £8,000,000 of the entire total remains on the Pacific slo 
in coin and in jewellery, and a fraction has been absorbed by the 
goneral business ofthe country. But the t bulk has been ex- 











ported, and chiefly to England, China, and Japan, England having 
ha | nearly £220,009,000, 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters cf inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

8. J.— Grate surface is not included in heating surface. 

J. G. 8.— You can obtain any quantity by advertisiag for it. 

RR. A. U.— You will be well treated by either company. On the whole we should 
prefer the P. and 0. 

Enquirer.— You must supply further information. The question could not 
be answered off hand. 

E. H. C. (Dublin.)—Tke address of Mr. Perrett, patentee of the floating bath 
Altering apparatus, is 23, Abingdon-street, West minster. 

H. J. (Dieppe. )—Carr’s disintegrator used to be obtained through the patentee, 
Montpelier, Bristol. We do not know where it is to be procured now. 

H. D. D.— We believe that the Reading lronworks Company manufacture 

Lenoir’s gas engines, and they may be able to supply you with the informa- 

tion you require. 

A CorreEsponpenT (Lille).—J/ vou had searched carefully instead of “ cur- 
sorily” you would have found what you wanted. In Tae ENGINEGER for 
March 20th «and several succeeding numbers, you will find a series of articles 
oa the machinery at Bellegarde, which will doubtless afford you the informa- 
tion you require. 

Correction.—IJn Mr. Beloe’s paper on “‘ Lifeboats” in our last number, page 
14, column 1, in comparing the self-righting and tubular lifeboats at New 
Brighton, it is stated ‘‘here the lifeboat is nearly always ‘rowed’ out. 
whereas *rowing’ well is the special characteristic of the tubular boat.” 
Again, it is stated, “the self-righting boat at Ramsgate is nearly always 
‘rowed’ long distances.” In these cases the words “towed,” * towing,” 
and “ towed” should be substituted, 








BISCUIT MACHINES. 
(To the Editor of The Ergineer.) 
S1r,—I should be much obliged if some of your correspondents could 
give me the name of the maker of machines for cutting biscuits? 
July 8th. Biscuits, 





SOAP STONE FOR BAKING OVENS. 
(To the Editor of The Engineer.) 
Str,—Can any of your readers inform me where soap stone can be 
obtained in this country suitable for the floor of anoven? It is used in 
America in all mechanical ovens. K. W. H. 
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Tue Encineer can be had, by order, from any newsagent in town or country, 
at the various railway stations, or it can if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) : — 

Half-yearly (including double number) «- £0 14s. 6d. 
Yearly (including two double numbers) ee £1 9, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, THe ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 
Foreign Subscriptions for thin paper copies are received at the foliowing rates: 
Subscribers paying in advance, at these rates, will receive Tak ENGINEER 
weekly and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 
Tuck Paper copies may be had if preferred at double postage. 
Remittance by Post-office Order. 
ad. 
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The following Volumes of Taz Enaineer can be had, price 18s. each :—Vols, 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36. 
ADVERTISEMENTS. 
*," The charge for Advertisements ~. lines and under is three shillings ; 
each line afterwards, ninepence. line averages eight words. Whenan 
vertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
ADVERTISEMENTS Cannot Be InseRTEeD UNLESS DetivereD sBerore Six o'CLOCK on 
‘muRspay Evenine in gach Week. 
*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Taz Exaineer, 163, Strand. 





MARRIAGE. 

On the 24th June, at the British Consular Chapel, Funchal, Madeira, 
Sir Witt14M Tuomson, Professor of Natural Philosophy in the University 
¢ a. to Frances Anna, daughter of CuaRLes ed Bianpy, Esq , of 
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HIGH-PRESSURE STEAM. 

_ THE popelasity of high-pressure steam is rapidly extend- 
ing in our manufacturing districts, and shipowners adopt 
without hesitation safety-valve loads unheard of at sea a 
few years ago. Boilers and engines intended to work with 
high steam must, if they are to work well, bestronger, of better 
material, and more carefully designed and made, and con- 
sequently more expensive, than machinery which would do 
very well with low pressures. Therefore it is tolerably 
clear that high pressures are not adopted for the love of the 
thing. On the contrary, there is ss reasonable 
ground for believing that high steam fought its way to 
popularity against many opposing influences, and that some 





extremely cogent reason must exist for its extended adop- 
tion. We venture to think, however, that it is erroneous 
to assume that the modern faith in high-pressure steam has 
any tangible basis likely to address itself to and be appre- 
ciated by the public, the truth being that the majority of 
steam users on sea or on land are anxious to save coal in 
any way, and place a very firm trust in the engineers who 
supply them with machinery, knowing nothing, and 
caring as little to know anything of the reasons which engi- 
neers have for asserting that 70]b. steam must be more 
economical than'20 Ib, steam. We know indeed by experi- 
ence that it will suffice for an engine builder to make one 
lucky hit in a district to insure not only a large share of 
all the orders to be had in that district, but to secure to 
himself a host of imitators who will build as nearly to his 
patterns as they can, and follow his lead like so many 
sheep. There is, in a word, a fashion in steam engines as 
in everything else. and just now high pressure is in fashion, 
and is popular. Whether the popularity will last is, how- 
ever, quite another question. ‘That high pressures are con- 
ducive to economy of fuel, under certain conditions and 
within certain limits, there can be no manner of doubt. As, 
however, it would appear that it is popularly believed that 
they must always, and under all circumstances, beeconomical 
—which is totally untrue—it is worth while te say a few 
words on the point, which may possibly induce mill-owners 
and others to hesitate for a moment before they incur large 
expenses in modifying their machinery and putting down 
new boilers. 

The cost of steam power is not represented by the outlay 
on coals alone. In several cases the cost of maintaining 
boilers and engines constitutes a very important item in 
the annual bill. It is a suggestive fact that many of the 
engines built by James Watt in the early part of the present 
century are running still, and it will be found on inquiry 
that they have seldom or never cost any but the most trifling 
sums for repairs. They were lightly loaded, ran at slow 
speeds with low pressures, and were of first-class material, 
while the difficulties which Watt had to contend against, 
because of the absence of machine tools, stimulated his 
energies to devise means of getting rid of friction which 
have proved thoroughly successful. It was impossible for 

is beam engines to get out of line. They never were in 
line to begin, as the words are understood in the present 
day of exact and minute measurements ; but they were in- 
dependent of accuracy of adjustment. At each end of the 
beam was a complete universal joint. The connecting rod 
was — to the crank pin by the equivalent of a ball 
and socket. It mattered little or nothing whether the 
plane in which the beam moved was identical with that in 
which the piston-rod moved, and the fly-wheel shaft 
might lie within wide limits at any angle but the right 
one without affecting the smooth operation of the whole 
machine. Such conditions do not exist in the present day, 
and probably could not exist with high-pressure steam. 
But it is certain that, notwithstanding our superior work- 
manship, engines are much less durable now than they 
were, and a very few months’ or years’ work with high- 
pressure steam will suffice to knock an engine to pieces, 
unless it is very carefully designed and constructed for its 
a. It is well, therefore, that steam users, in adopting 

igh steam, should count the cost and understand clearly 
that no makeshift pm will do; their engines and 
boilers must be really good, and even under these condi- 
tions the cost of maintenance will, as a rule, be much more 
considerable than in the case of the old-fashioned low- 
pressure engine. We do not say this to dissuade steam 
users from resorting to high pressures, but to dissuade 
them from using inferior machinery. They must not ex- 
pect to have cheap engines and economy in the matter of 
repairs and first cost all at once. Costly machinery, which 
must be kept in first-class order, is absolutely essential to 
the Pantne «4 adoption of 70lb. to 801]b. steam; and 
although such engines often pay for themselves in 
diminished coal bills in a few years, too much must not be 
expected. More one instance has come under 
our knowledge where a steam user has bitterly regretted 
discarding an engine which had proved a useful servant for 
years in favour of an improved type of machine, which was 
highly economical and always out of order. In one notable 
instance compound engines were put down to replace a 
ad of beam engines built a quarter of a century before. 

he new engines worked for a few months and were then 
discarded in favour of the old engines, which, burning a 
little more fuel it is true, never failed to perform their duties 
in a conscientious manner, 

That high steam is more economical than low steam can 
easily be demonstrated by theory. It is somewhat remark- 
able that the demonstration of the truth is confined to 
theory. Strange as it may appear, we cannot call to mind 
a single authentic instance in practice where high pressures 
secured exceptional economy. We are not now drawing a 
comparison between such pressures as 10 lb. and 70 lb., But 
between 301b. and 701lb. or 1001b. In other words, in 
practice engines are daily at work which with 301b. steam 
are running quite as economically as others employing 
much higher pressures, We cannot find an instance in 
which ap engine working with 150 Ib. pressure has burned 
less than 1} Ib. of coal per horse per hour in average work, 
at sea or on land; but there are numerous instances in 
which steamers carrying a boiler pressure of 60 lb. only are 
running regularly with 131b. or thereabouts of coal per 
indicated horse-power per hour. Now, the use of high- 
pressure steam is, for the reasons we have already pointed 
out, to be deprecated. It should never be resorted to with- 
out sufficient cause, and if it can be shown that in practice 
as good results can be had with low steam as with high, 
then let us use low steam. We can cite three instances, in 
one of which 65 lb. steam gives an hourly consumption per 
horse of a little over 24 1b. of coal; in the second, 100 lb. 
steam gives the same result, and ina third, engines work- 
ing with a boiler pressure of but 25 lb. are burning as nearly 
as may be justthe same quantity of fuel, that it istosay 24 lb., 

horse perhour. They areall condensing engines, and all 

y eminent makers, But there can be no question that he 
who suceeeds in doing with 25 lb. steam what others re- 
quire 60 Ib. or 100 Ib. to do is the most able man; and no 





one in his senses, and ing a proper of his sub- 
ject, would think of using 70 1b. oon Tf 25 Ib. steam could 
serve him as well. It will be found, we think, on exami- 
nation, that although the varieties in pressure adopted by 
engineers extend over a very wide range, the economical 
efficiency of steam machinery by the best makers appears 
in practice to bear no definite relation whatever to the 
pressure. That is to say, 30 lb. appears to be just as good 
as 60 Ib. or 1001b. We are not speaking now of theory, but 
simply of the results obtained in practice, and such of our 

ers as are in a position to do it will advance the 
cause of science if they will give the results of their own 
experience on a question the importance of which there is 
reason to fear is too often overlooked. 

It may be urged here that if an engineer who can build 
an engine which will give a horse-power for 2°5 lb. of coal 
per hour with 25]b. steam would but use 100]b. steam, 
he could cut down his consumption to 1}1b. This is pos- 
sible, but we venture to state that such a result is not often 
achieved in practice; and the men who in the present day 
most favour low pressures are those who have tried high 
pressures and found them disappointing. It is beginning 
to be very well understood that in practice, whatever theory 
may say, the best result is got in expansive engines, whether 
compound or not, when the terminal pressure is about 
10 lb. above an absolute vacuum. Nothing is gained, but 
on the contrary, a little seems to be lost by going below this 
point. There is also reason to believe that the Ses ratio of 
expansion lies in practice below four and eight times. Of 
course we know tbat expansions of fifteen and even twenty 
times are used, but we cannot find that these are com- 
mercial ratios, or that any special or decided benefit is now 
or ever has been obtained from them in regular work. 
Now, if we accept the propositions we have put forward as 
true, it will be seen that excessive pressures are not essential 
to fair measures of economy. We are not dealing here with 
engines of the philosophical instrument class, but with 
commercial engines, made to be sold at a profit and worked 
for years without much expense for repairs or supervision. 
As the terminal pressure is to be 10]b. and the ratio of expan- 
sion five times, then the initial cylinder pressure will be 
50 lb. absolute, and the safty-valve load will be 35lb. If 
an eightfold expansion is adopted, then will the initial 
absolute pressure be 80 Ib. and the safety-valve load 65 lb., 
and the probability is that two engines, constructed in all 
respects alike, and working with these two grades of ex- 
pansion and pressure, will give as nearly as may be the 
same results as regards consumption of fuel. Of course, 
exceptions may be found to such statements as these, but 
we maintain that they are far tou few to affect the general 
aspect of the question. 

Before concluding we shall call attention to the fact that 
one reason why resort is had to enormous pressures is tha 
the terminal pressure is not suffered to fall low enough. 
Let us, for example, assume that—as is very commonly the 
case—the terminal pressure at the end of a stroke is 5 lb. 
above the atmosphere, say 20lb. absolute; if the ratio of 
expansion is five times, then the initial pressure must have 
been 100 lb., or 85 lb, safety-valve load, while for an eight- 
fold ex ion an initial pressure of not less than 160 ib. 
would have been required. It can be shown that the con- 
sumption of fuel proper to any pressure will vary nearly 
as the ratio of expansion to admission varies; and it follows 
that an engine working down from 50 Ib. to 10 1b, may be 
as economical as an engine working down from 100 lb. to 
20lb. It would take more space than we have at our 
disposal here to demonstrate the truth of this proposition; 
but we shall probably return to the subject. We have said 
enough, we hope, to prove that the present rage for high 
steam does not rest on any very tangible basis of practical 
proof, such evidence as is available going to show that 
much more depends on the perfection of workmanship of 
the engine, well-proportioned boilers, careful tiring, and 
an accurate adjustment of the point of cut-off to the work 
to be done than on the pressure carried by the boilers. 
Excessive ratios of expansion and excessive pressures, how- 
ever good in theory, appear to have no true commercial 
or practical value whatever at present, although we are by 
no means disposed to assert that they may not play a won- 
derful part in the future of the steam engine. 


SEWAGE FARMS. 

Ir is frequently assumed that a principle must be un- 
sound because its application to practice cannot - be 
rendered remunerative. People neglect to inquire 
into the nature and conditions of the practice, but at once 
lay the blame on the principle, and attribute to the cause 
what in reality belongs to the effect. Such a course is in 
many instances the easiest mode of getting rid of a difli- 
culty. Too rigid an inquiry into the details of the prac- 
tical execution of a project might, and frequently would, 
demonstrate that the failure in a pecuniary sense 
was due, not to any defect inherent in the scheme itself, 
but to the blunders and incompetency of those engaged in 
carrying it out. Unluckily, the evil effect of practical 
failures of this character, more especially with regard to 
projects of a comparatively new and untried description, 
is not confined to individual instances, nor to the imme- 
diate locality where they occur. The whole affair gets a 
bad name. A stop is put to further trials and experi- 
ments which would have been undertaken but for the 
prediction of financial failure; a prediction which, with 
respect to the subject of our article, is based upon no 
other grounds than the want of success which, in a pecuni- 
ary sense, has attended some examples of the use of sewage, 
under conditions in which no otherresult could have been ex 

ted. While the p of sewage irrigation has thus 
fom retarded, one benefit has resulted. The illusory 
tents and methods for 
by any means 


nature of the thousand and one 
deodorising, purifying, and utilising sew: 


save that of irrigation, has been thoroughly demonstrated. 
Local boards and sanitary authorities are now completely 
convinced of the soundness of the principle of sewage 
irrigation. The question is: Can it be made to pay? 
This question = - now consider, —t ake 

The principle se irrigation, which in its fu 
scope Cacia the establish 
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sewage farms, has long ago been acknowledged to be sound, 
even by its enemies. It accomplishes at one operation the 
double duty of fertilising the soil and purifying the 
effluent water. In fact, the one result is consequent upon 
the other. The fertilisation of the soil signifies nothing 
more nor less than the abstraction from the sewage of 
those very ingredients which render an effluent water in 
which they may ap to remain noxious and impure, 
and totally unfit to be permitted to flow into any river or 
natural watercourse. If it be granted that the utilisation 
of sewage is synonymous with its application in some form 
or another to the land, it is obvious that the simpler and 
the readier the method by which that application is effected 
the better. Of all methods, that of irrigation is un- 
questionably the simplest and easiest. It applies the 
sewage to the soil in the manner most congenial to it, and 
most favourable to the development of that wonderful 
power of assimilation with which plants of every descrip- 
tion are endowed. If, as is universally acknowledged, 
irrigation “er se, without any regard to the fertilising 
qualities of the liquid, be of very great advantage to land, 
the benefit must be very materially enhanced when the 
liquid in addition is possessed of a high manurial value. 
In this case no previous preparation, no chemical fortify- 
ing, no adventitious strength is imparted to the manure. 
It acts solely by its own specific virtue, and requires but 
the land necessary for its application. This desideratum 
brings us at once to the pecuniary question, of which it 
constitutes the most important element. Sewage farms 
have proved remunerative, do prove remunerative, and 
under certain fair and reasonable conditions will prove re- 
munerative. That all have not done so there is no doubt, 
but an inquiry into the cause will speedily demonstrate 
that no other result, taking the circumstances into von- 
sideration, could have ensued. 

An example in point will probably best corroborate our 
views. Some years ago sewage irrigation was carried on, 
by a company, over a tolerably large area of land, some 
three or four hundred acres, not very far from London. 
The rent was moderate, the farm was well managed and 
well cared for, and at the end of three successively favour- 
able seasons the company were enabled to pay a dividend 
of over ten per cent. Now for the sequel. No sooner 
did the head landlords or owners of the land—who in this 
instance constituted a corporate authority directly interested 
in the benefit which the sewage farm, as a great sanitary 
measure, conferred upon their town—hear of the manner in 
which the farm was paying than they took the first oppor- 
tunity of putting an effectual stop to profits. They just 
doubled the rent. At this juncture also several successive 
very wet seasons intervened. A change by no means to 
the advantage of the company was made in the manage- 
ment, arrears began to accumulate, and at the present 
time this sewage farm is paying little or no dividend, and 
never will until the land can be had at the originally 
reasonable rate. It isa serious error, and one talculated 
to very much retard the progress of sewage irrigation, to 
imagine that a sewage farm can pay a higher average rent 
than one farmed in the ordinary manner. On the contrary, 
unless with a large amount of good luck it will not afford 
a high rent. The influence of a wet season is felt with 
much greater severity on a sewage farm than on any other. 
Unless in a place of so exceptional a character as Barking, 
the sewage must be taken regularly and applied to the land 
wet or dry. If the rain should turn the fields into an 
absolute swamp, still the sewage must go over them, or 
some of them. The outlay required to bring a sewage 
farm into a proper condition suitable for the reception of 
the sewage, and capable of benetiting by its application, is 
a heavy and a serious item in the expenditure. The main- 
tenance also is of a more expensive character than in the 
case of ordinary farms, It is of a more scientific nature, 
and demands a far higher amount of skill and knowledge 
on the part of those who have the management of the 
affair. If, with all these drawbacks, a heavy rent for the 
land be incurred as well, it is too much to expect that a 
sewage farm will pay. 

There is another consideration which very materially 
affects this question. It is the price paid for the sewage, 
which in some instances has been excessive, and totall 
disproportionate to its actual manurial value. The seunghh 
of sewage varies very considerably, depending among 
other conditions upon the water supply, the description of 
town whence it is derived, and the system of sewerage and 
drainage adopted in each particular case. The truth is 
that both landowners and sewage owners, the latter of whom 
are generally local boards, expect to make a large profit out 
of a project which, although it has given undoubted evidence 
of possible success, is yet to a great degree experimental 
and under trial, While sewage farms have been in cultiva- 
tion for some years, and a certain amount of valuable in- 
formation and experience has accrued from them, yet the 
principle has not become popularised. It is not too much 
to assert that not one farmer in a thousand would know 
how to manage a sewage farm as it ought to be. Some 
have tried it and failed, but failures of this description 
cannot be set down against the soundness of the principle, 
nor the conclusion deduced from them that sewage farms 
will not pay. any of the question of compe- 
tency on the part of those engaged in the management of 
a sewage farm, that of proprietorship is an important con- 
sideration. It is said, “Every Englishman thinks he can 
farm.” It is unnecessary to comment upon the number 
who have, to their cost, personally found this to be a delu- 
sion with regard to 7 farming. The idea will be 
found equally delusive with respect to sewage farming. 
Local boards as a rule are, and always will be, found to be 


unsuccessful sewage farmers. The most successful farmer™ 


is the man who has a direct interest in the land and the 
produce, and gives personal and unremitting attention to 
them. There is very little doubt that the cause of some 
of the irrigation failures may be traced, not only to the 
incompetency of the so-called sewage farmers, but to the 
notion that the sewage would do everything itself. It was 
regarded by some as a miraculous fertiliser ; it was only 


necessary to apply it to the land, and it would de its own 
farming. But the fact is, that any one who expects to 





manage a sewage farm with profit must have an intimate 
knowledge of all the details of ordinary farming operations. 
He must be a thorough farmer in every sense of the term, 
with the addition of the knowledge and skill requisite for 
the particular service he isengaged in. Playing at farming 
is a very losing game indeed, although people are loth to 
admit it. 

The subject of markets is one intimately connected with 
the success of a sewage farm. Unless there are means 
available for disposing promptly and regularly of the pro- 
duce at a fair price, the farm will not pay. So far as the 
grass is concerned, that can always be sold, and also most 
profitably, on the land itself ; but the root and other crops 
for the most part must be sent to market. Here a good 
deal of practical knowledge is necessary, both with regard 
to the selection of crops and the time at which to send 
them. Tons upon tons of root crops which have been cut 
at the wrong time and sent to market, only to find it 
overstocked, have been sold for a mere trifle. We can call 
to mind one case, in which a large supply of red cabbage 
was despatched to a market in which there was a glut of 
that vegetable, while there was not a single green one to be 
had. A knowledge of this fact at the farm would have 
made a considerable difference in the pecuniary results of 
that day’s consignment. While the points to which we 
have referred in our present article prove beyond doubt 
that sewage farming requires no ordinary amount of skill, 
technical knowledge, and practical ability, to make it prove 
remunerative, yet we see no valid reason why it should 
not pay, provided certain conditions, which are indis- 
pensable, obtain. The rent must be moderate, the price 
paid for the sewage low, and under some circumstances 
none at all, and moreover the matter must be regarded by 
all parties in a proper light. 1n other words, the utilisation of 
sewage by its application to land must be considered as a 
great sanitary utilitarian measure, and not as a speculative 
project which is to pay enormous dividends and enrich 
everyone connected with it. This it will never do, but, on 
the other hand, sewage farms, under proper treatment, will 
return a safe and fair percentage for all capital expended 
upon them. 


THE EDUCATION OF AGRICULTURAL ENGINEERS, 


Tue Royal Agricultural Society of England has for some 
years held examinations in the sciences connected with 
agriculture, and offered as prizes life memberships, with 
£25 to the best candidate. We see that this year the 
society has in addition decided to offer scholarships value 
£20 to lads under fifteen years of age, and have issued a 
syllabus of the subjects in which papers will be set. Na- 
turally, the elements of mechanics and physics, as applied 
to agriculture, form a portion of the syllabus, and we can 
easily imagine that it has been no light matter to select such 
portions of the two sciences as will be within the grasp of 
the young candidates ; for strangely enough, a country which 
has made such studies in the application of mechanical 
science to farming, which has taken the lead of all other 
nations in the use of machinery and steam power possesses 
no text-book that can be placed in the hands of even ad- 
vanced students in agricultural engineering. The best 
proof that a competent knowledge of mechanics and physics 
is indispensable is afforded by the society itself, which at 
its annual shows employs a staff of highly-trained engineers 
and engineers’ judges, who, in conjunction with the prac- 
tical farmers, carry out the aspiration which forms its 
motto, and joining eo with science, produces those 
valuable reports with which our readers are familiar. It 
would, indeed, be no easy matter to compile a text-book 
suited to the requirements of young farmers, and we doubt 
whether any man exists outside the pale of the society 
itself competent to produce one. We will endeavour to 
sketch out the sort of work that is required, and trust that 
some one of our readers may be moved to consider the mat- 
ter, and produce a work which, if skilfully written, could 
not fail to be of great natural utility. 

The book should commence with the theory of the me- 
chanical powers given as simply as possible, the laws of 
motion, the application of both to various movements in 
machinery, illustratedas much as possible by examples from 
agricultural machines, the theoretical portion of hydraulics, 
pneumatics, heat, electricity, illustrated ; in the same way 
the strength of materials, and the construction of boilers 
and engines, care being taken in all cases to use only simple 
arithmetic, and give the common sense proofs of laws where 
possible, instead of demonstrations, and to conclude a few 
chapters descriptive of some of the principal machines used 
in farming operations. Throughout the book copious re- 
ferences should be given to standard elementary works, in 
which the student would find more detailed and exact in- 
formation, and aboveallthe society’s own journals should be 
referred to for illustrations of a practical character. It is in- 
disputable that such a work should be written, because it 
would confer an enormous advantage on not only the stu- 
dent, but on men who, although not students, in the strict 
sense of the term have much to learn, and who would gladly 
acquire information if itwas put before them in a formadmit- 
ting of easy mental digestion. Unfortunately those who 
have the ability to prepare such a work lack the time, 
and the thing must, if done at all, be done extremely well, 
so that the work should not be undertaken in a light 
spirit. We have done little more than sketch in rough 
outline the leading features of that which is required; any- 
one who is competent to write the book required will find 
no difficulty, however in filling in the details. 





In the list of successful candidates for the East India Civil 
Service, Mr. H. S. Barnes, who was at the head of the list, dis- 
tanced his next competitor by nearly 400 marks. The gentleman 
who gained this distinction was educated at Malvern College, and 
finished his preparation under the tuition of Mr. Wren. 

SoutH KEensincTton MusEuM.—Visitors during the week ending 
July 4th, 1874:—On Monday, Tuesday, and Saturday, free, from 
10 am. to 10 p.m., Museum, 14,720; Naval and other collec- 
tions, 1713; on Wednesday, Thursday, and Friday, admission 
pero 10 am, till 6 p.m., Museum, 2614; Naval and other 
co) 


tions, 68; total, 19,115 ; average of week 
= ie years, 13,457, "Total from opening of Gelicen, 
’ , 





ON MORTAR.* 
By Mr. Grawam SMITH. 

Inbuildings and structures mortar is employed as the agent for 
causing the stones, bricks, and other materials used in construc- 
tion to adhere together, also to fill any crevices and irregularities 
in bedding them, Its use for these purposes is of the remotest 
antiquity ; we read of slime being used in building the Tower of 
Babel, and asphalte in the construction of the walls of Babylon, 
and it is found from an analysis of mortar taken from the pyramids 
of Cheops that the Egyptians employed lime and sand almost in 
exactly the same proportions that we now do; and even the care- 
ful directions given by Vitruvius in the fifteenth century were 
carried out until the more modern researches of Vicat. 

The remarks in this paper will be confined to the treatment of 
mortar formed by the admixture of lime with sand and other in- 

edients; and as it is the author’s opinion that afew facts obtained 
con actual practice are of much more value than any number of 
individual opinions which he might offer, he will, by the kind per- 
mission of Mr. George Fosbery Lyster,—member of this Institu- 
tion, and Engineer-in-Chief to the Mersey Docks and Harbour 
Board—endeavour to base this paper on data obtained whilst 
studying the method carried out by that gentleman at Liverpool. 

The limestone, which has been here employed for the past forty 
years in carrying out the most extensive hydraulic works, is ob- 
tained from quarries situate in the Halkin Mountains, Flintshire, 
and is that ordinarily used in Lancashire, Cheshire, the West of 
England, and Wales. 

It is found from an analysis by Dr. Musprat of Liverpool to be 
composed of 75 per cent. of substances soluble in nitric and hydro- 
chloric acids, and 25 per cent. of those insoluble. The soluble 
substances are :—Carbonate of lime, 72°0 per cent.; carbonate of 
magnesia, 1°3 per cent.; proto-carbonate of iron, 1°0 per cent.; 
sulphide of iron, 1°0 per cent.; alkalies, 0°7 per cent. Those 
insoluble are :—Silicic acid, 20°0 per cent.; alumina, 3°5 per cent. ; 
sesquioxide of iron, Xc., 11 per cent.; water and carbonaceous 
matter, 0°4 per cent. 5 : 

The limestone, in order to expel carbonic acid, is calcined in 
kilns, on plan oval 18ft. by 12ft., and 20ft. in height from the tire- 
bars, which dimensions give a capacity of 3400 cubic feet. The 
interior is lined with ftire-bricks, and the usual dome top is here 
dispensed with ; three such kilns are built into one rectangular 
construction of rubble work, each of which is provided with a hoist 
for the purpose of lifting the limestone and fuel to the summit of 
the structure when filling the kiln. The charging is done in the 
following manner :—A few shavings are placed on the fire-bars, 
upon which is spread a layer of coke about 6in. in thickness, lime- 
stone is then thrown in until a thickness of Ift. 10in. or 2ft. is 
attained. This is followed by another layer of coke, and so on 
alternate layers of coke and stone until the top of the kiln is 
reached, the layers of stone gradually increasing in thickness to 
2ft. Gin. at the top, with the exception of the uppermost, which, 
owing to its being exposed to the atmosphere, is made only 9in. or 
12in. When completely charged, the shavings are lighted and the 
whole allowed to burn for six or seven days, as experience may 
direct, after which time not a trace of the coke is perceptible. The 
fire-bars are then withdrawn and the burnt lime raked out of the 
aperture thus formed on to the floor of an adjoining shed, where it 
is slaked with water, and produces a lime of moderate whiteness, 
after which, owing to the irregular size of the stones put into the 
kiln, it is occasionally found that some of the stones are not suffi- 
ciently burnt. When this happens they are picked out and re- 
burnt, but by care in having the stones reduced to about the same 
size in the first instance this is of seldom occurrence, 

In burning lime care must always be taken not to reach too high 
a temperature, as, owing to the fluxing properties of the lime, the 
silica and alumina would combine and form a species of glass, The 
stones should also be broken to a comparatively small size, in order 
that the heat may more readily penetrate to their interior, and 
thus effect a saving in fuel. The amount of limestone put into 
the kiln is 113 tons or 1930 bushels, and the requisite amount of 
coke is 144 tons. This produces 75 tons or 1170 bushels of burnt 
lime, which, with 154 tons of water necessary to slake this 
quantity, yields 98 tons of slaked lime or 3411 bushels. From 
these quantities it will be seen that the slaked lime has nearly 
three times the volume of the burnt lime which produced it, and 
that its weight is nearly 9 od cent. more than that of the burnt 
lime and water togeth imest , when calcined, produce rich 
limes, hydraulic limes, and cements. Rich limes are produced 
from stones consisting almost wholly of carbonate of lime, such as 
chalk. They slake freely, and during this process augment from 
two and a-half to three and a-half times in volume, These harden 
slowly in air and not at all in water, and the mortar formed from 
them is liable to be affected by changes in the atmosphere. 
Hydraulic lime is obtained from stones containing 15 per cent, to 
30 per cent. of silicates and sometimes magnesia. These do not 
slake freely, give off little heat, and will harden slowly under 
water. Some stones, containing 40 per cent. to 60 per cent. of 
silicates, produce cements which do not slake, but which, when 
ground and mixed with water, will set in air or water in a few 
minutes. The agency to which mortars owe their power of setting 
is not generally understood, but it is commonly considered that 
this action in rich limes is due to the evaporation of water and the 
gradual absorption of carbonic acid from the atmosphere, thus 
forming a crystallised carbonate of lime. In hydraulic limes it is 
believed that the setting takes place from a chemical union of the 
lime with silica and alumina, thus forming an insoluble crystallised 
double silicate, without which mortars, placed in positions where 
air cannot penetrate, would never harden, The author therefore 
considers that the quantity of carbonic acid gas in the atmosphere 
being limited will to some extent account for the slow setting of rich 
limes; and as the atmosphere cannot penetrate to a great extent into 
thick walls and masses of concrete, it would be unadvisable to use 
for these purposes anything but ep en limes or cement, for the 
hardening of which the influence of the atmosphere is comparatively 
unimportant. From the analysis of the Halkin limestone, it will 
be seen that the components producing setting and indurating 
under water exist to the extent of 25 per cent., and being evenly 
distributed through its entire mass, produce a mortar most favour- 
able to the formation of an insoluble crystallised double silicate. 
To obtain good mortar, as much depends on the character of the 
ingredients and the manner of mixing them as on the goodness of 
the lime itself. It does not necessarily follow that because a lime 
is good that the quality of the mortar will be good also. The 
best lime ever burnt would be spoilt by the custom common 
among some builders—to mix with it alluvial soil and rubbish 
taken from the foundation pits of intended buildings, The sand 
should be hard, sharp, gritty, and, for engineering purposes, not 
too fine; it should be perfectly free from all organic matter, and 
with no particular smell. Good sand for mortar may be rubbed 
between the hands without soiling them. The water should also 
be free from all organic matter, and on this account should never 
be taken from stagnant ponds. The presence of salt in sand and 
water is not found to impair the ultimate stength of most mortars; 
nevertheless, it causes the work to ‘“‘ nitrate,” or, as it is com- 
monly termed, “‘saltpetre,” which consists of white frothy blotches 
appearing on the face of the structure. It also renders the mortar 
liable to moisture, and for these reasons should never be present 
in mortar intended for architectural gone, although for dock 
walls and sea works it may generally be used with advantage and 
economy. : 

Sand is used to increase the resistance of mortar to crushing, 
to lessen the amount of shrinking, and to reduce the bulk of the 
more costly material, lime. Water is the agent by which a com- 
bination is effected, and, as sand does not increase in volume by 
moisture, it necessarily follows that no more of the aqueous ele- 
ment should be employed than is absolutely necessary to fill the 


* Read before the inburgh and Leith Institution of Engineers. 
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interstices between the sand, and render the whole into a paste 
convenient for use, and the greater strictness with which this is 
‘adhered to the more compact and durable will be the mortar. 
The mortar made from the Halkin lime is mostly employed on the 
Mersey Dock Estate in the construction of dock and river walls, 
for which purposes it is always mixed with salt water and sea- 
sand, The lime, within one to four days after being slaked, is 
taken to the mortar mills, which are cast iron circular pans 7ft. 
in diameter, caused to revolve by suitable spur gearing at the rate 
of twenty revolutions a minute. In each pan are placed two 
rolling stones 4ft. Gin. in diameter. There are fourteen such mills 
to each set of three kilns, which are driven by an engine of 50 
indicated horse-power, and it is generally calculated that one mill 
requires 34-horse power to work it, as the mills are seldom 
all working at the same time. The engine before mentioned 
is found adequate to drive the mills, lift the stone and 
fuel to the top of the kilns, and to pump from an adja- 
cent dock the uired quantity of water for mixing the 
mortar. The pans of the mills are provided with false bottoms, in 
order that they may be replaced when worn out, the average life 
of these being about three months. In mixing the mortar the lime 
is first ground in the mills in « dry state for three minutes, the 
sand is then added, and after five minutes from the commencement 
the water is turned on, and as the necessary quantity is gauged by 
the tap, it is allowed to run the whole time, which, for the ordinary 
mortar, is about thirty minutes; the quantity made at each mill 
in this time is a quarter of acubicyard. In some cases the amount 
is actually measured in order to ascertain if the men are i 
their full quantity. One man has to carry from an adjoining sh 
sufficient lime, sand, and ashes to make five cubic yards of mortar 
in a day, for which he is paid 3s.6d. The ordinary mortar used 
in the construction of rubble masonry for dock walls is mixed by 
volume in the following proportions :—One part slaked lime, two 
parts sand, and one-third of a part smithy ashes. And the pro 
portions for that used in brickwork are:—One slaked lime, one sand, 
and one smithy ashes. For the sake of convenience, in laying be- 
fore you the experimental results obtained by these compositions, 
the author will term them respectively ‘‘ masons’ mortar” and 
“ bricklayers’ mortar.” In practice the ingredients are not mea- 
sured, as it is found that three average spades of lime, sand, or 
ashes are equivalent to one bushel, The mode of testing pursued 
was as follows :—Bricks, the quality of which will be described in 
each individual case, were accurately cut to4}in. in width ; these 
were in all cases thoroughly wetted, and bedded crossways, with a 
mortar joint yin. thick and 4}in, by 4}in., giving a testing area of 
18 square inches. On the time arriving for testing, which, unless 
otherwise mentioned, was in every instance 168 days, or six lunar 
months, stirrups were passed round the the ends of the bricks, 


bricks, and was supplied by the proprietor of the brickfield with 
the follo particulars :—The burning of 15,000 bricks requires 
three tons of coal, costing ninety francs, and the labour of two men 
for one day, ten francs, in all 100 francs, or £4, being equivalent to 

> thousand, which he considered was about half the ordinary 
cost. Whether the exact saving will reach this amount or not is a 
question to be decided by those Ladies with the working details of 
brick manufacture; but the economy of the system is, in the 
author’s opinion, beyond question, for when visiting some large 
limeworks in the neighbourhood of Dorking, where two of these 
kilns were employed, the opinions of the continental brickmaker 
were fully endorsed by the manager. The lime here burnt was 
that commonly known as Dorking. It is slightly — and 
is obtained by calcining the lower or grey chalks. It sometimes 
goes by the name of grey stone in London, where, being cheap, it 
is ante 4 in demand for ordinary building purposes, costing in the 
lump only 13s., and when ground 15s. per yard. , 

Although the first cost of these kilns is very great, still the 
before-mentioned results and opinions, together with the fact that 
the contractors for the Metropolitan and District Railways deemed 
it economical to set up kilns on this principle solely to burn 
brick for the construction of those railways, and removed them 
after their completion, will, in the author's opinion, fully sanction 
the large outlay where there is any amount of work to be got 
thro 
The fall of the Northfleet chimney, and the many letters written 
to the Editor of THE ENGINEER on the question, are no doubt fresh 
in the memories of the members present; but it may be well to 
reproduce a portion of a letter, written by one who states that he 
has had ‘‘some bitter experience in the erection of a shaft :”— 
“If the precaution was taken in building these high chimneys 
to have a fire placed at the bottom of the cavity or in the shaft 
every night after the bricklayers had done their day’s work, setting 
each night the work done the previous day, we should run less 
risks, and save the repetition of such dreadful calamities as the 
fall of the chimney at Northfleet.” ‘ 

The author, being of opinion that this advice was most mislead- 
ing, and would, if p tore out, be the cause of augmenting “‘ such 
dreadful calamities,” he thought it well to reply, and although 
the text of his letter is embodied in this paper, he will quote a 
few lines, as the statements may be of value, having remained 
uncontradicted by the criticising public :— 

‘*Tbe sun or heat will not set mortar; it simply dries it, and 
by so doing robs it of the necessary amount of moisture required 
for its proper hardening, and thus materially reduces its resistance 
to crushing, as well as adhesive and cohesive strength. Mortar 
set in summer is not generally so good as that set in winter—of 
course, leaving frost out of the question. The expedient of 

lacing a fire in the shaft of a chimney with the object of ‘setting 











two of these were attached to a beam, and on ther ining two 
was hung a bucket, into which perfectly dry sand was allowed to 
run from a hopper, the door of which was immediately closed when 
the joint p ; the bucket and sand were then weighed, and this 
was taken to be the breaking weight of the specimen. In order to 
ascertain the difference which would exist in practice from the 
employment of bricks of various texture, two qualities were on 
mented upon, namely, common bricks, similar although slightly 
harder than those known about London as “ ordinary stocks,” and 
fire-bricks, very hard and much the same as Staffordshire blue 
bricks. The ‘‘ masons’ mortar,” with common bricks, broke with 
496 lb., with fire-bricks, 433lb. The “ bricklayers’ mortar,” with 
common bricks, 610 1b., with fire-bricks, 516lb. These are the 
average results of three experiments in each instance, from which 
it would appear that soft porous bricks are preferable for work 
subjected in any way to a tensile strain. It being the author’s 
impression that mortar when used in a structure would bear a 
greater test, owing to the compression caused by the weight of the 
superincumbent mass, some results were obtained by subjecti 
the samples, twenty-four hours after being bedded, to a pressure o! 
56 lb., and following this up with an additional 56 lb. every day, 
until 4 cwt. was placed upon each, The *‘ masons’ mortar” under 
these conditions, with common bricks, broke with 683 1b.; with 
fire-bricks, 403 lb, The “‘bricklayers’ mortar,”’ with common bricks, 
372 lb.; with fire-bricks, 423lb. These are not average results, one 
experiment only having been made with each. The first instance 
is the only case in which the author’s theory holds good, the re- 
maining three cases being considerably below the respective 
averages of 433,610 1b, before mentioned. This may be accounted 
for, as the author fears that in placing on the welts the mortar 
was disturbed after having partially set, in which case it will never 
bind together a second time. In the case of mortar remixed with 
water six days after the first mixing, it was found that with com- 
mon bricks the *‘masons’ mortar” broke with 4321b., against 
496 lb. obtained with the same mortar when first mixed ; the 
“ bricklayers’ mortar” broke with 4401b. against 6101b., the 
advantage is thus shown of using mortar when first mixed. 

The importance of the admixture of ashes with mortar to be 
atmospherically dried will be shown by the following results :— 
The bricklayers’ mortar with common bricks after a lapse of eighty- 
four days broke with 570 lb.; where sand was substituted in the 
place of ashes, that is, when the proportions were one slaked lime, 
two sand and no ashes, it only required 257 Ib. to tear asunder the 
bricks. These are the averages of three experiments. This is, no 
doubt, attributable to the ashes being porous; they thus allow 
greater facilities for the absorption of carbonic acid from the atmo- 
sphere. By testing with a Michell’s lever cement testing machine, 
one of which is now before you, brickettes having a testing section of 
14 by 14 = 2°25 square inches, the average result of three experi- 
ments was found to be 248 lb., which will compare very favourably 
with the results obtained by Mr. Grant with Portland cement 
mixed in the proportion of three of sand to one of cement, which 
broke with an average of 2701b. From the foregoing it will be 
seen that nothing like these high results can be depended upon in 
actual practice, as the maximum breaking weight with bricks and 
mortar was 780 lb., or 43°31b. to the square inch, against 110]b. 
obtained by breaking brickettes. Although no experimental tests 
have been made with this mortar of any great age, still, from the 
pulling down of old work it may with confidence be asserted that 
it fully complies with the old Scotch rhyme :— 

“ When a hundre@ years are past and gane, 
Then good mortar grows into stane, 


On the Mersey Dock estate every stone and brick is properly 
bedded, jointed, and covered with mortar and “grout,” which is 
simply the mortar reduced by water to a proper consistency. It is 
poured over the work, and penetrates into the body of the masonry, 
thus filling all cavities and assisting to keep the work moist during 
its progress, thereby Popes an even settlement. It may be 
well to mention that this work is not done by contract, in which 
case the author considers so free a use of “‘grout” would not be 
advisable, as probably it would be made to perform imperfectly 
what ought to be done thoroughly with mortar. When using 
bricks they are in all cases moistened, as, if set dry or warm, the 
mortar would be robbed by absorption of the necessary moisture for 
its Lary oad hardening. From practice it is found that a cubic yard 
of rubble work contains one-third and brickwork one-fourth of a 
cubic yard of mortar. The paper was concluded by a few remarks 
on the selenitic patent process of mixing mortar, the practical 


manager of the company being present to explain the method, 
= — to his ahaaes this evening, the author has thought it 
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each night the work done the previous day’ should never be re- 
sorted to. Mortar should never be hardened by heat; it would 
be equally justifiable to use warm bricks, which, it is needless to 
state, is contrary to sound engineering practice and the theory of 
mortar.— Nov., 1873.” 

We are told that this chimney was in design considerably more 
stable than many similar ones now standing ; that it was con- 
structed on a solid bed of chalk, with the best bricks, in the most 
approved manner ; that the work was not pushed, and that there 
was not the slightest “ scamping,” all of which statements there is 
little reason to doubt; and to make things doubly sure, the mortar 
used in some of the work was composed of Dorking lime, sand, and 
Portland cement, which, in the author’s opinion, had something to 
do with its failure, for lime and cement are very different in their 
action ; the former hardens slowly, almost solely by the absorption 
of carbonic acid ; the latter immediately (comparatively) by form- 
ing a crystalline double silicate of lime and alumina without the 
absorption of carbonic acid, The lime would certainly not attain 
any great hardness at the end of eight or ten days. If ground 
lime was used it would slake and expand some time after the 
cement had begun to set ; consequently the mass would be disin- 
tegrated and little better than sand, unless the proportion of 
cement was very small, in which case the particles of set cement 
would be se ted, and form a matrix round which the lime 
mortar could form a film as with sand; whether the lime was 
ground or previously reduced to powder by slaking, it is question- 
able if the cement might not give an excess of alumina to the com- 
pound, and thus render it liable to contraction and the work to 
uneven settlement. Unfortunately, sufficient data are not at the 
author’s disposal to enable him to give opinions with i " 
but those stated are to some extent borne out by the author's ex- 
periments, and by the fact that on the destruction of the chimney 
with -cotton, a portion, 5ft. in height, was blown away and 
every brick parted. 

“Ah! you cannot make mortar or construct works as the Romans 
used to do,” is an exclamation with which those engaged in con- 
struction are more or less familiar. Nevertheless, it is an erro- 
neous conclusion, founded by the comparison of their work with 
the flimsy structures put up by speculative builders in the cheapest 
and worst possible manner. But when their works are compared 
with such as those of Mr. John Fowler, whose Metropolitan brick- 
work cost more to pull down than it did to erect, and their mortar 
with such as that employed by the engineer to the Mersey Harbour 

their doings sink into insignificance ; for this mortar, when 
six months old, sustains nearly the same tensile strain as the 
highest result of tests with Roman mortar taken from the South 
of France and recorded by Vicat, the average result of experiments 
with these two mortars being nearly two to one in favour of the 
former. And the author has been called upon to test and report 
on lime mortar which has at the age of six months sustained a 
tensile strain twice greater than that of the highest result above 
referred to, which was taken from the Tour Magna and had cen- 
turies of time to its advantage. Too much care cannot be exer- 
cised in ascertaining the proper proportions of lime, sand, and 
other ingredients. it is a peculiar circumstance that the better 
and more hydraulic a lime olan sand it will take up when made 
into mortar. Blue lias, among the most hydraulic and strongest 
natural limes to be found in England, like our artificial and natural 
cements, is completely spoilt by an excess of sand. To prove this, 
bricks were bedded in the manner previously described, with blue 
lias and common grey stone lime mortars, mixed in the propor- 
tion one lime to four of sand, and at the age of three months 
required respectively 140lb, and 3361b. to tear them asunder. 
Had the proportions of lime to sand been one to two the results 
would in all probability have been more than reversed, Blue 
lias is obtained in S t, Dorset, Glamorgan, and Warwick- 
shire. The following is an analysis, made by Professor Daniells, 
of blue lias found in the last-mentioned county :—Carbonate of 
lime, 87°2 per cent.; carbonate of magnesia, 1°4 per cent.; silica, 
5°5 per cent. ; oxide of iron, 0°5 per cent.; alumina, 2°0 per cent. ; 
bitumen and water, 3°4 per cent.; total, 100°0 per cent. The cost 
of this lime, delivered in London in December, 1873, was 25s. per 
ton when o—_ in which state it is usually used, being some- 
what troublesome to slake when in the lump, and unless the mortar 
is mixed in a mill or thoroughly slaked it is difficult to handle, as 
it will begin to set in ten or fifteen minutes—not a desirable property 
unless in the case of hydraulic construction, where it is invaluable; 
the mill keeping the mixture in motion, will do away with these very 
quick ing properties without in the least comes its ultimate 
strength or hydraulic qualities, The brickwork of the Metropoli- 
tan Rallway was made with mortar composed of this lime, ground 
in a mill for from fifteen to twenty minutes; and it is only fair to 
the rietors of the lime-works to say that in the destruction of 
the work only a short time after its erection, the bricks as often 
broke through themselves as through the mortar joints. 

In no material of construction is the ignorance of the “‘ prac- 
tical” man more manifest than in his treatment of mortar. He 
will often e that since it is advisable to “sour” lime for the 
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impaired; but had he the sense to know and admit his ignorance, 
he would only prove himself to be little behind the most expe- 
rienced and learned men on the subject, for sound conclusions 
cannot be formed without analysing the properties of the lime, 
sand, and other materials of which the mortar is composed. The 
study of the question in this manner yielding no immediate 
returns, is quite beneath the ‘* practical” man’s consideration, 

Whether lime is to be for mortar or concrete, it should, in 
the author’s opinion, have time to slake before being put in place, 
and if ground lias or other eminently hydraulic lime, a good prac- 
tice is to spread dt under a shed the night before it is intended for 
use, and so slake it by the moisture of the night air 

It must always be borne in mind that the strength of a chain is 
in its weakest link; so also the strength of brickwork subjected to 
tensile strains is in its mortar. In conclusion, the author would 
advocate a thorough study of details, as it is only by their mastery 
——- can hope to attain eminence or position in any profession 
or trade. 





THE USE OF TIMBER IN CONNECTION WITH 
MECHANICAL WORK. 


Mr. J. G. Lynpg, C.E., Borough Surveyor, Manchester, during 
the course of his recent presidential address to the members of 
the Manchester Scientific and Mechanical Society, dwelt at some 
length on the use of timber in tion with hanical work, 
both with regard to pattern making and in relation to the erection 
and removal of heavy machinery. The proper relation and use of 
timber, he observed, was a matter in which they were all more or 
less interested, and if they would permit him, he would offer a 
few observations on the subject based on his own experience. For 
all ordinary purposes the kind of timber most used for pattern 
making and in temporary structures, such as travelling cranes, 
staging, framework, platforms, for the erection of bridges and 
similar work, was either American or Baltic, the nature and 
properties of the different descriptions of which as usually met 
with in our market he proposed shortly to describe ; but before 
doing so, it might be interesting if he gave a very slight sketch of 
its introduction to thiscountry. Previous to the colonisation of 
America, our supply of fir timber was obtained from the countries 
on the coasts of the Baltic, of which Norway, Russia, and Sweden 
were the first resorted to. The colonisation of America, however, 
soon opened a large and valuable tield for obtaining timber of 
similar growth, the two Canadas especially yielding large 
supplies of a very fine quality. More recently a supply of the 
same kiud of timber had been obtained from Savannah and the 
adjacent States of America, and efforts were now being made to 
open a trade in California, where was to be found some of the finest 
red wood ever brought into our market. Fir timber might be 
divided into three distinct classes, known by the colour of their 
wood, viz., white, yellow, and red. American spruce deal 
belonged to the first-named class, and was principally used for 
joists and bearing timber in common houses, as well as for scatfold- 
ing in the erection of machinery. There was so much of a very 
interior quality of this kind of timber, and it was necessary a very 
practical knowledge of it shouid be acquired by those vnder whose 
directions it was used, as serious accidents frequently happened 
when it was misapplied ; Baltic white deals were wood of a very 
tine texture, used principally for the same purposes as the 
American spruce deais, This timber would not as a rule bear so 
great a load as the American, but it was much less liable to warp 
trom change of temperature. Both these kinds of timber were 
especially hable to decay if placed in warm or moist situations, 
fungi speedily forming on them, and causing what was commonly 
known as dry rot, and when once this had been commenced, the 
wood was no longer to be depended upon. These woods were both 
extensively used for packing cases for machinery, and for this pur- 
pose were quite as good as more expensive timber. The next class 
of timberto which he would direct their attention was the American 
yellow pine. This timber was imported in logs, and cut up into 
boards or scantlings in this country. Like the white wood, this 
timber was practically not resinous, it was of a fair texture, and 
when not exposed to damp was durable. It was much used for 
building purposes, especially for joiners’ work, and was covered 
with paint. As a bearing timber it had a peculiar quality, viz. 
that 1t retained its form with a permanent load, whereas many 
kinds of timber when loaded continue to deflect for years, 
although the load might not be greater than they might safely 
be required to bear. Unless, however, this wood was properly 
treated from the log, its valuable quality of retaining its form was 
materially impaired. The log should be opened and cut into boards 
in the autumn, and exposed to the weather through the winter ; 
in the spring 1t should be removed into the drying shed, and 
thence into a room having a corresponding temperature with 
that wherein it was to be stored when finished, for at least one 
month before being worked. On no account should this wood be 
placed in a store, as in its removal from a high temperature it 
would always be liable to change its form. ’here were many 
qualities of yellow pine, and their quality varied very consider- 
ably. Next referring to the red wood, he said this timber was 
imported both from America and the Baltic in the form of both 
logs and deals. There were several varieties of red deals each 
possessing its own peculiar character, but all of them more or less 
valuable on account of their power to resist atmospheric changes 
and the action of moisture. It was therefore much used in 
engineering works, for piles and timber framing exposed to the 
weather, railway sleepers, and all places where it was necessarily 
shut out from a free passage of air. It was also less liable than 
any other kind to dry rot. The timber imported from Sweden 
was generally of a very inferior quality, and of small size ; it was 
very liable to crack if exposed to the sun, causing what were known 
as sun strokes, ‘The custom at all the ports on the arrival of the 
timber was to put the logs into water to prevent this. The pitch 
pine imported from the Southern States of North America, 
Savannah, and Pennsylvania, was of a strongly resinous character, 
but had a great tendency to dry-rot, especially if it was placed 
in contact with fresh mortar and lime. ‘his tumber was therefore 
unfit to be built into walls as bearing beams, unless the ends were 
placed in cast iron boxes, or were otherwise protected so as to 
allow a free circulation of air round the ends of the beams. Many 
samples of this timber had a beautifully waved grain and would 
take a high polish, and these were selected and used for ornamen- 
tal joiners’ work, One peculiarity in connection with all red wool 
was the varied qualities found in the same log; the lower part 
of a tree might be exceedingly good, while the upper part might 
be very inferior. From the remarks he had made it would be seen 
how impossible it was to fix any arbitrary formula that would be 
applicable for calculating its strength ; the quality being so variable 
the same formula would not apply in any two cases. He had tried 
some experiments on a sufficiently largé scale to guide his own 
judgment, and he found that for a very good and selected sample 
of Baltic timber the following simple formula for beams might be 
relied upun :—The breaking weight in tons on the centre equalled 
the product of the breadth with the square of the depth multi- 
plied by ‘15 and divided by the length in feet, and for an ordi- 
nary sample of timber he usually took the safe load in the centre 
in tons equal to the product of the breadth, with the square of the 
depth muitiplied by 03 and divided by the length in feet. The 
president then brought his remarks to a close with the expression 
of the hope that the subject would be again referred to, and other 
descriptions of timber dealt with. 








Mr. ARONSBERG; optician, of Manchester, has taken the trouble 
to go through all the wards of the Northern Counties Hospital for 
Incurables and present to each patient requiring such aid a pair of 
spectacles specially adapted to his or her vision. Mr. Aronsberg 
has also presented to the inmates some stereoscopes and hundreds 
of photographic slides for their amusement, 
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HEAD’S PATENT SELF-FEEDER FOR THRASHING MACHINES, EXHIBITED AT BEDFORD. 
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SIDE ELEVATION 


A LARGE number of new carriages have recently been built bythe 
South-Eastern Company, and are now at work upon the com- 
pany’s lines. By favour of Mr. R. C. Mansell, the company’s 


carriage superintendent, we are enabled to give drawings of these | 


carriages, which are in each of the three classes of a very superior 
character, and furnished with the best modern improvements and 
appliances for the comfort of passengers. In external appearance 
the carriages of the three classes are similar to those on the Green- 
wich line, with the. exceptions that they are not close-coupled, and 
= in the painting the first-class carriages are picked out with 
gold, 

The first and third classes are of the same length, 27ft.; the 
second-class carriages are 3ft. shorter, that is 24ft. The height 
at the centre and sides is the same in each class of carriages. All 
the ends and under frames are of the same construction, and all the 
doors, footboards, steps, buffers, locks, handles, lamp blocks, and 
protectors are exactly alike, 

The whole of the under-framing is of the best Moulmein teak, 
= together with white lead, which is also used in attaching the 

nee plates for all the iron work, and wherever iron and timber 
come into contact. 

The first-class carriages are 27ft. long, and divided into four 
compartments, to seat eight passengers in each. The width is 
8ft. 4in. outside measure, with a turn under of 3in. on each side. 
The height is 6ft. 3in. from the underside of the bottom side to 
the under side of the top rail. The carriages of each class are 
7ft. high in the centre and 6ft. clear at thedoorway. The framin 
is secured by English oak pins, and further, as regards end oa 
division bars, by wrought iron corner plates, 8in. long each way, 
and l}in. wide. These are fixed by nut-headed screws, 3in. long 
and 4in. diameter, The corner pillars, 3hin. by 3gin., at the foot 
and waist, taper towards the topsiderail. They also are secured by 
wrought iron knee plates, fixed with nut-headed screws, The roofs 
are formed by sixteen hoop sticks, in. wide by 2in. deep in the 
middle, and 4}in. at the shoulder; the hoop sticks are covered 
with teak boards lin, thick and from 7in, to 7hin. wide, tongued 
and grooved, and Jaid longitudinally ; these are overlaid again with 
strong prepared roofing canvas, The teak has a coat of thick 
lead paint, and the canvas is laid upon a second coat. The lamp 
openings are furnished with rings and protectors upon an outer 
block of Moulmein teak 3ft. long - l4in. wide. The flooring is of 
St. Petersburg deal, in boards Yin. wide by lin. thick, laid 
longitudinally, and fixed with two 2hin. screws in each board at 
each bearer. The doors are 2ft. lin. wide, and are furnished with 
slide ventilators and outside bonnets and channels, with two holes 
in each door for the escape of water. The garnish rails, venti- 
lators, and pillar casings are of figured maple, French polished. 
The doors have brass handles, and double hinges with loose pins. 
The door locks are double-acting Wheatley’s patent, which permit 
passengers to close the doors from the inside. The seonstiing of 
the lower portion of the carriages is of gin, Honduras y, 
into grooves and tes 


canvassed previous to being fixed, fi 


of the framing; the’ edges are again canvassed after being fixed, 
| and well coated with lead colour. The upper quarters are 
| of mae pannelling about gin. thick. With this material 

invisible joints can be made that are scarcely possible with 
| mahogany or other wood joined across the grain, as it 

would require to be in parts of the upper quarters. The glass 
| frames are of figured Spanish mahogany, and fitted with polished 
| plate +;in. to fin, thick, fixed into the grooves with red lead 
| cement, Four pieces of india-rubber are fixed on the edges of each 
| o frame to secure noiseless working. The seats and lounge- 
| acks are separated by a one-head division, elbow rests, a double 

one in the centre, and a half-restateach end. The cushions, in fine 

blue cloth, are 19in. wide from front to back, and are all of exactly 
| the same size, so that any cushion will fit any seat. The lounge 
| stuffing is backed by nine wire spiral springs, and each cushion has 
| seventeen such springs under it, The seat rails are padded with 

curled horsehair, and the front and lower edges covered with broad 

lace, and a roll of enamelled drill. The elbow rests and lining 
boards of the doors are stuffed and covered with blue morocco 
| leather. A thin edging of leather, covered with blue cloth, is fixed 
| to the standing pillars at the doors to keep out the wind. The cur- 
| tains are of blue French merino, attached to maple rings, sliding on 

maple rods, that are fixed by a brass bracket and two brass sockets. 
| The silk cord netting over the seats is attached to maple rods, each 
| secured by four ornamental brass brackets. Four hat-holders of silk 
| cord are fixed over each pair of seats, The roofs, upper backs, and 
| sides, inside, are pannelled with sycamore, and framed with solid 
| bird’s-eye poe finished on the edges with gilt moulding. Four 

mirrors, 2ft. 3in. by 5jin., with semicircular ends, are fixed over 
the seats on the backs of each compartment. Between the pairs 
of these is an illustration, with directi for working, of the 
electrical communication between passengers and guard as designed 
by Mr. Walker, electrical engineer of the company, and fitted to 
the carriages. A notice to passengers appears at each end of this 
tablet, one relating to smoking, the other to the danger of leaving 
or aa ee in motion, The whole is elegantly printed in 
gold and black, and covered with plate glass. One of the notices 
is in English, French, and German. e floors are covered from 
back to back with oil cloth, and over it, either a sheep’s skin -— 
rug or a Brussels carpet with the arms of the com worked in 
| the centre. In the smoking com ents the whole of the linings. 
cushions, glass strings, hand holders, and fronts of seat rails, are 
of blue morocco leather. Four brass spittoons are sunk into the floor 
of each compartment ; to prevent draught these are made with a 
short vertical tube, and a horizontal e, with open ends, at right 
angles with the road, by which the contributions to the spittoons 
escape under the carriages. Four fluted plates forstriking lights are 
fixed to each of the seat rails. The body of each carriage is cushioned 
with twenty pieces of india-rubber; the doors and sides are 
furnished with Cross’s patent elastic door stops, two for each door. 
Each hee fect mgs | with eight brass sockets for destination and 
smoking ds, a solid brass commode handle at each doorway, 
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| and a wrought iron handleat’each corner pillar. Ascending steps, 
| leg irons, foot d, and roof handles are fixed at one end of each 
body, and lamp and end ascending handles on both ends. The 
| body is bolted to the under frame by five bolts on each side, and 
| two at each end, with india-rubber washers underneath the seats 
and also between the body and the under frame. Each carriage is 
—— with Spencer’s india-rubber buffer and draw springs, 
‘our wrought iron buffer rods, with solid heads, and wrought iron 
collars ; two draw bars with hooks, and wrought iron coupling box, 
four cast iron buffer blocks, with four packing pieces of Moulmein 
teak, four gun metal buffer guides, four safety chains, two 
screw couplings, and four towing hooks. Each bearing 
| spring has eight 4in, by jin. independent of the 
tension plate, and compassed to 64in. e springs are 
of steel made from the best Swedish iron. The | A nd 
tension plates are of Lowmoor iron, 4in. by in. thick. The axle- 
boxes are of cold blast iron, and provided with gun metal bearings 
and oil pads, The wheels are 3ft, 6in. diameter, with teak discs 
and Mansell’s patent improved retaining rings; each ‘tab ” 
forming the disc is weighed and placed in position so as to form an 
equally balanced centre. The tires are of Bessemer steel, and the 
axles of the best wrought iron, and fagotted on the patent shaft 
system. The wheel bosses and the axles are bored and turned to 
gauges, so that any wheel will fit any axle, and any axle any 
wheel, A notable advantage of Mansell’s patent wheels, which are 
now coming into such general use, is that the retaining ring, firmly 
embedded in the teak disc, preserves the periphery a true circle, 
or very nearly so, and prevents the wheel from leaving the rail, 
even although the tire is fractured in even more than one place, 
The painting of these is a formidable series of 
operations. fhe body and frame have first three coats of 
white lead and four coats of filling up, composed of white 
lead, brown ochre, turpentine, gold size, and copal varnish. 
They have next a coat of staining, and are stopped with hard 
stop ing made of dry white lead, gold size, and varnish, after 
which they stand three days to en; they are then pumice- 
stoned, coated with lead colour, hard stopped, pumice stoned, 
another coat of lead colour, then two coats of purple brown, for 
the lower panels, one coat of rose pink, then two coats of best 
crimson lake, the surface being faced with fine glass-paper between 
each coat of colour. The finish is with best copal body-varnish. 
The process with the upper quarters is similar, excepting that 
they are finished in light colour. After the upper panels have 
been brought to the same stage of advancement as the lower, the 
writing, ‘alding, picking out, fine lining and ornamental work 
are applied, and the a= Is body receives three coats of body- 
varnish flattened by pumice-stone and water between each coat, 


the whole surface thus und thirty-three operations. 

Second-class,—But little need be added in the way of descrip- 
tion of the second-class They are 24ft. long, and divided 
into four compartments, to accommodate ten 





passengers. 
They are the same width and height as the first-class carriages, 
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The roofs are formed of twelve hoop-sticks, and similar in con- 
struction to those of the first-class. The doorways are furnished 
with brass wearing plates. The carriages have loose cushions, and 
stuffed backs, the front seat rail being also They are 
covered with woollen rep-cloth, orange and The second-class 
 ~ aaereaeameatia reat ins, parcel nets, and hat 
cords, 


Third-class Carriages.--These are 27ft. long, and of the same 
dimensions in height and width as the carriages of the other 
classes ; they are divided into five compartments, to fifty 


ers—one single enclosed, in the centre—and two double, 


passeng 

and open above the shoulders at each end. A ion of the pas- 
senger traffic on the South-Eastern Line i peculiar, and may have 
suggested this mode of division in the iages. The 
company convey large numbers of soldiers, on or off duty, to and 
from Woolwich garrison ; they convey not a few passengers, with 
their guardians, from a certain public establi t at 
Maidstone ; and it is obviously an excellent arrangement to have 
separate accommodation for private in case of soldiers 
being carried in numbers ; and on the other hand, when 
policemen are conveying their interesting to or from Maid- 
stone, or elsewhere, or when a deserter taken to 
Woolwich, it is well that these small parties should have the ex- 
clusive benefit of the central compartment, and that “‘ civilians,” 
as policemen somewhat heroically designate others than them- 
selves and soldiers, should enjoy the accommodation provided by 
the double compartments. 

There are slide ventilators over the doors of the carriages, and 
in each class these, with the garnish rails, glass frames, and inside 
pillars, are of figured Spanish mahogany, French polished. Polished 
plate glass is used throughout for the door and elbow lights of the 
carriages of each class, the whole of these lights being uniform in 
dimensions, The inside woodwork of the second and third-class 
carriages are grained oak. 

The whole of the carriages are fitted with continuous foot- 
boards, of American ash, that are adjusted to the height of the 
platforms. A simple yet excellent arrangement of a hinged iron 
flap, opposite each wheel, gives access to them for examination, 


LEGAL INTELLIGENCE. 


COURT OF QUEEN’S BENCH, WESTMINSTER. 
Before Mx. Justice BLACKBURN and a Special Jury. 
BARLOW v, THE PUBLIC WORKS CONSTRUCTION COMPANY, LIMITED. 

THIS was an action brought by a civil engineer to recover £1750, 
his charges for preparing plans, specifications, and detail drawings. 
Mr. Field, Q.C., Mr. F. M. White, and Mr. Harrison appeared 
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Grants and Datesof Provisional Protection for Six Montbs. 


1047. A new or improved means of and apparatus for MeasuRtno or 
AsceeTaininc Distances to inaccessible and other objects, Francis 
Weldon, dia.—25th March, 1874. 

999. Imp its in hinery for Poncuinc Hoes in Carps used in 
Jacquard machines, and the ion of part of the improvements 
= ned purpuses, William Bowker, Eccles, Lancashire.—9th June, 


=. An improved Biixp Putiey, Augustus Morton Festing, Plymouth, 


2029. Improvements in the construction of Sares and Srrono Rooms, 
Philip Parliament-street, London.—10th June, 1874. 

2042. Improvements in PROPELLING VessELs, and apparatus therefor, 
James Ed is W! B ley, Ken 

2051. Improvements in Putr Strainers, William Edward Newton, 
Chancery-lane, 
12th June, 1874. 

2081. Improvements in Sewine or Stircuisc Macnines for sewing the 
soles of boots and shoes, William Jackson, Caroline-street, Eaton- 
square, Pimlico, 

2085. Improvements in Rock Dritus, parts of which are coyote to 
steame copies endl Cie puspec, omas Sturgeon, orkshire. 
and William George White, New Malden, Surrey.—16th June, 1874. 

2096. Improvements in Automatic Coupiinos for Raitway TRUCKS, 
James Cook, Preston, Lancashire. 

2098. Improvements in the means of Connectino the Brakes throughout 
a Raitway Trarn, such cti being ilable as safety couplings, 
George Edwards, London and North-Western Railway Station, Heaton 
Norris, cashire. 

2102. Improvements in Treatine Favit or VeceTABLe Juices in order to 
preserve the same from fermentation and decay, James Mitchell Fairlie. 
Glasgow. Lanarkshire, N.B. 

2104. An improved Hot-air Stove for warming and ventilating, John 
Bradford Whiting, Vicarage, Broomfield, Chelmsford, Essex. 

“1 ae the Juice he — Tree, called | CHICKLEY, 

order to prepare or pt it for useiul purposes, producing 
materials pol useful and ornamental articles therefrom, Henry Cony- 
beare and Gabor Naphegyi, Kensington, London. 

2111. Improvemeuts in Pires for Conveyixe or Conpensinc Acip Gases 
in CHemicat Operations, William Windle Pilkington, St. Helen's, 
Lancashire. 

2112. Improvements in Furnaces, Firercaces, and Sroves, Charles 
Edward Bainbridge, Middleton-in-Teesdale, Durham, and William 
Piukney, Eggleston, Durham. 

2114. Improvements in Suearine and Curprino Apraratus, Alfred 
Holland, Birmingham.—17th June, 1874, 

2116. An improvement in machinery for Cieanixrc Graty, William 
Houghton, Great Grimsby, Lincolnshire. 

2118. Improvements in machinery for SrRaAiGHTENING, MEASURING, and 
Curtrinc Wire or Rops of Merau, John Lord, Rastrick, Yorkshire. 

2120. Improvements in apparatus for AcrvaTinG Brakes, Josiah Latimer 
Clark, Westminster-chambers, Victoria-street, Westminster. 

2122. I ts in Partrerns for Dravontine or Cutting Out 














for the plaintiff ; Mr. F. Turner and Mr. Jeune for the defendants. 

In 1870 a bill was obtained for the construction of a subway be- 
tween Southwark and the City. An attempt was made to ca 
out the scheme by a company to be called the City and Southwar 
Subway Company, but this attempt was unsuccessful, In 1873 
negotiations were carried on between the plaintiff, who was a 
director and the principal promoter of the Subway Company, and 
the defendants, with a view of again attempting to start the com- 
pany. The defendants, in addition to the business described 
above, sometimes floated undertakings, as well as making the head 
contract for the construction of the subject-matter of them. It 
was arranged that if the Subway Company was floated, the de- 
fendants were to have the contract for the construction of the 
works for £133,000, they having arranged to make a sub-contract 
with Messrs. Perry and Sherringdon to do the work for £100,000. 
The plaintiff prepared the necessary plans and detail drawings for 
the construction of the works. The attempt to float the Subway 
Company again proved unsuccessful, and the plaintiff claimed to 
be remunerated by the defendants for the work which he had 
done. The main question in this case was whether the negotia- 
tions between the parties amounted to a binding contract. The 
plaintiff's claim of £1750 was 1} per cent. on the amount of the 
sub-centract, 

Mr. Gregory, late president of the Institute of Civil Engineers, 
said the charges of engineers were not regulated by any fixed rules 
as the charges of architects are, but that he considered Mr. 
Barlow’s charge very reasonable, and that he himself would have 
charged more. 

The jury returned a verdict for the plaintiff—damages, £1000. 

His lordship reserved leave to the defendants to move to enter 
a nonsuit, if the court should be of opinion that there was no 
evidence of any contract to go to the jury. 





EARL GRANVILLE, as Lord Warden of the Cinque Ports, presided 
on Monday at the ceremony by which the completion of the work 
of deepening and enlarging the inner dock of Dover Harbour 
was celebrated. After luncheon had been given, his lordship, 
—— by many persons connected with the town, em- 
barked on a steamer and entered the dock from the bay. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.— On the night of Saturday, the 4th instant, was held the 
forty-third half-yearly meeting of this institution. Mr. Josepb 
Newton, C.E., president, occupied the chair, and large 
assembly-room of the City Terminus Hotel, in which the sitting 
took Fao was nearly full. Mr. Thomas Black (of Live: 1), 
Mr. Henry Fielder (of Messrs, Maudslay, Sons, and Field’s), and 
Mr. M. C. Storrar (of the Royal Victoria Yard, Deptford) were 
among the new members elected. Afterwards the auditors, Mr. 
W. D. Vertue and Mr. J. Teith, produced the balance-sheet of 
the Association for the last half-year, together with their report. 
From the first official d t it app that the ordinary funds 
amount at present to £493 10s, 2d. ; the superannuation fund to 
£1594 17s, 1d., and that for widows and orphans to £25, thus 
giving a gross total of monies invested for all pu s equal to 
£2113 7s, 3d.. or £200 in excess of that possessed by the society 
in July, 1873, The total number of members of both classes, 
honorary and ordinary, is 302, or an addition of 50 in the twelve- 
month ; this is indeed the qnnual rate of increase in this direc- 
tion. During the half-year 1873, £37 was paid to members 
unemployed, and the death of only one member took place. Both 
auditors having testified to the accuracy of all the figures, and 
otherwise ——— favourably, the balance-sheet was unanimously 
accepted. e chairman next adverted to the question of ob- 
taining further accommodation for the growing library of the 
Association. He strongly recommended that an office in the City 
should be taken ; in this the library might be deposited, a register 
of unemployed foremen and draughtsmen would be kept, and the 
general business of the society tr ted © proposition was 
referred to the ~~ committee, with instructions to endea- 
vour to effect its tion. Mr. Newton further announced 
that Messrs. Stewart and Son, of the Blackwall Ironworks, had 
invited the whole of the members to an i of their esta- 
blishment on Saturday, the 18th instant, at 3.30 p.m. The invita- 
tion was acce with to Messrs. Stewart. It was also 
determined that the Summer Festival of the Institution, to which 
ladies would be admissible, should take place at the Alexandra 
Palace, on Saturday, the 15th of A: t. e election of Messrs. 
Sissons, Halket, and Jordan as a junior committee, and of Mr. 
Coates as junior auditor, follo’ and then the chairman re- 

uested Mr. Black to read a paper on his “ Equilibrium Cabins 

or Passenger Ships, and Equilibrium Turrets for Ironclads.” 
Janey this was done. By aid of numerous diagrams and 
lithographs Mr. Black clearly explained the inventions, and 
the main features consisted in the poising of either cabin or turret 








on universal bearings, or on rollers, and its horizontali' 
by heavy weights suspended in wells. Much discussion 

and Messrs. Lowe, Halket, Coates, Briggs and others started man: 
prectical and technical objections to scheme, and Mr, Black 





L- 
ARTICLES of WEARING APPAREL, and a new appliance for facilitating 
the fastening such patterns together, John Henry Johnson, Lincoln's- 
inn-fields, London.—A communication from Ebenezer Buttrick and 
Co., New York, U.8. 

2124. An improved pre tion and apparatus for Testinc ALCOHOLS and 
ascertaining the quantity of foreign bodies mixed therewith, William 
Eiward Gedge, Wellington-street, Strand, London.—A communication 
from Jean Bonjour, Faubourg 8t. Martin, Paris. 

2126. Improvements in Venicves for the Distripution of Liquips, and in 
appliances connected therewith, Thomas Pearson, Kennington Cross, 
Surrey.—18th June, 1874. 

2129 Improvements in Brakes for Rattway CarRiaces, Thomas William 
Miller, Kidbrooke-grove, Blackheath, Kent. 

2130. An improved Packine for Steam Borters, Enoixes, and other 
similar purposes, George Frederick Hammond and David Morgan, 
Leeds, Yorkshire. 

2131. Improvements in machinery or apparatus for TyPe-wRiTING, or 
composing and ting words, letters, figures, and marks upon paper 
or other mate’ by means of type or printing surfaces in lieu of pens 
or pencils, Alfred Barlow, Pakenham-street, Gray'’s-inn-road, London 

2132. An improved VENTILATING APPARATUs applicable generally, but 
particularly adapted for the ventilation of railway and other carriages, 
Albert Macklin, Tollington Park, London. 

2133. Improvements in Revotvinc Suurtrers, and also in other articles 
having to be raised and lowered, Alfred James Williams, Duke-stieet, 
Adelphi, Westminster. 

2134. Improved apparatus for Markrxc or Scortno at Bitiiarps, Baca- 
TELLE, and similar games, and for registering the number of games 
played, Thomas Ollis, Liverpool. 

2135. An improvement in the manufacture of Jusupes and other articles 
of confectionery, Edwin Hawker, Lee, Kent. 

2186. Improved means of TRANSPORTING PASSENGERS and MERCHANDISE 
Across Straits, Rivers, and arms of the sea or channels, Henry 
Donaldson Muirhead, Cannon-street, London. 

2137. Improvements in Seep Dritis, Edmund James Hollings, Swindon, 
Wilts.— Partly a communication from Alfred Ernest Hollings, Hamilton, 
Ontario, Canada. ° 

2138. Improvements in machinery for making Nets for Fisnino and for 
other purposes, William Robert Lake, Southampton- buildings, London. 
—A communication from Benjamin Arnold, East Greenwich, Rhode 
Island, U.S. 

2140. An improved machine for Cutrinc Parer and other materials, 
Alexander Browne, Southampton-buildings, Holborn, London.—A com- 
munication from Emile Truchot, Paris. —19th June, 1874. 

2141. Improvements in Cory, Seep, and Manure Drivis, James Coultas 
and James Perkins Coultas, Grantham, Lincolnshire. 

2142. Imp ts in the facture and treatment of ARTIFICIAL 
Fue.s, Christopher Kingsford, Fulham, Middlesex. 

2143. Improvements in the Weavinc Suurrie, James Lang, Thomas 

estly, and Walter Bibby, Preston, cashire. 

2144. A Hot-air Stove with Durtex Pires, Louis Duport, Lyuns, 





ce. 

2145. Improvements in the manufacture of SutpHates of Sopa and 
Porassa, and in apparatus employed therein, Thomas Robinson, Widnes, 
Lancashire, 

2146. Improvements in Looms for Weavine, Nathan Robinson and Thomas 

, Bradford, Yorkshire. 

2147. Improvements in apparatus employed in Weavina, George Hodgson, 
Bradford, Yorkshire, and James Broadley, Heaton, near Bradford, 
Yorkshire. 

2148. Improvements in Mecnanicat Stoxise Apparatus for boiler and 
other furnaces, James Smith, Thornliebank, Renfrewshire, N.B. 

2149. An improved CatarLasM or Compress, William Robert Lake, 
Southaropton-buildings, London. — A communication from Auguste 
Amable evre, Paris. 

2150. Improved machinery for Dryinc and Buma.ixe Woot, Frederick 
Moore, Trowbridge, Wilts. 

2151. An improved PortasLte Borrie-noLper, John Newton Mappin, 
Queen Victoria-street, London. 

2152. Imp its in hinery for Hortxe Turnips and other crops, 
J applicable to draught agricultural machines, William Beck with, 

ornton Watlass, Bedale, Yorkshire. 

2153. Improvements in Rotiine Mitis or machinery for rolling iron and 








} 


London. —A communication from A. Andouard, Paris.— | 


2165. Improvements in Sewive Macuines, Pierre Sarkissian, Paris. 

2166. Improvements in Burners for Ps Buanino Hyprocaruon O1Ls, 
Henry Defries, Houndsditch, London. 

2167. Improvements in CoLour Printina, the same being applicable to 
the manufacture of show cards and articles usei for advertising and 
other pu , Joseph James, Seckforde-street, Clerkenwell, London. 

2168. Improvements in the mode of Treatinc Paospuares of Lime and 
for manuring and other purposes, Edward Primerose Howard Vaughan, 
Chancery-lane, London.—A communication from Count Victor Francois 
Leonard Huyttens de Terbecq, Paris. 

2169. An improved and apparatus for making ILLuminatine Gas, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from William Harkness, Providence, Rhode Island, U.S. 

2170. Improvements in the method of and means for employing CoLovrep 
Licuts for SignaLiine from Vessets at Sea, Henry Harrison Doty 
Bury-street, St. James’, London. 

2172. Improved Pin-Lock-sarety-FasTeNners for instantly securing, with- 
out sewing electrodes, galvanic, and magnetic pole plates and other 
articles and things together or upon fabrics or materials, Isac Loui 
Pulvermacher, Regent-street, London.—22xd June, 1874. 

2174. Certain improvements in Locks and Lat Hes, William Titley, 
Wolverhampton, Staffordshire. 


4 2175. An improved construction of Roapways, Andrew Dunn, Southwark- 


street, Southwark, Surrey. 

2176. An improved Dravout Apparatus applicable to Steam Enoines, 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from Anatole Chevallier, Faubourg St. Martin, Paris. 

2177. An improved Avromatic Courtine for Rattway CaRgiaces and 
Wacons, Joseph Henckel, Manchester. 

2178. Improvements in machinery or apparatus employed in the manu- 
facture of Paintinc Type, John Henry Juhnson, Lincoln’s-inn-fields, 
London.—A communication from Renault Robeis and Sons, Paris. 

2179, Improvements in Inpuction Corts, Robert Henry Courtenay, 
Meyrick-road, Clapham-road, Clapham Junction, Surrey. 

2180. Improvements in apparatus for SHaprinG Cuay or similar materials, 
Alexander Willison Buchan, Portobello Pottery, Portobello, Midlothian, 


N.B. 
| 2182. An improved Brake, specially applicable to Wixpow Buty 


Rovers, Martyn John Roberts, Bath. 

2183. lmproved methed of operating upon Ocp Rartway Rat.s and Ratt 
Enps for the utilisation thereof to useful purposes, George Walter 
Dyson, Carbrooke Forge and Rolling Mills, Tinsley, near Rotherham, 
Yorkshire, and Edgar Temple Ward, Attercliffe, Yorkshire. 

2184. Improvements in Mi.tstones for grinding corn and other sub- 
stances, Jules Aubin, Rue de Rivoli, Paris. 

2185. Improvements in Pumps or apparatus for raising or forcing air or 
water, Pedro Gamboni, Harley-street, London. 

2186. Improvements in apparatus for Reoiwrerinc the Worx done by 
Cass or other such conveyances, Wright Jones, Bradford-road, 
Manchester. 

2187. An improved Bao for Paosrnates, Sattrerre, Guano, and other 
ee Benjamin Roland Croasdale, Southampton-buildings, 
London. 

2188. An improvement in Parertxc or making up Pins, Alexander 
Melville Clark, Chancery-lane, Londun. — A communication from 
Edouard Baillet, Paris. —23rd June, 1874. 

2189. An improved Asx C.Losrt, George Willett, South-street, Worthing, 
Sussex, Robert James Harris, High-street, Worthing, Sussex, and 
James Lund, Fife Villa, Hertford-road, Worthing, Sussex. 

2190. Improvements in the means of Diminisnine the Transmission of 
Noise and Viskation from the Wnee.s to the Bopies of VeuicLes, 
Christopher Brakeil, York-street-chambers, Manchester. 

2191. Improvements in Iron Pites and CoLtumns, Joseph Westwood and 
Robert Baillie, London-yard, Isle of Dogs, Middlesex 

2192. Improvements in the construction of Governors for marine and 
stationary steam engines, William Hayhurst, Manchester. 

2193. Improvements in Vatves and Ports for compound steam engines 
John Newrick Coxon, Hackney, London. 

2195. Improvements in Fixinc Door and other Knons, Edward Verno 
Bailey, Birmingham. 

2106, An improved mode of Bripimnc Casies to Anchors, Frederi 
Robert Augustus Glover, Brading, Isle of Wight. 

2107. Improvements in Gas Burners, Hepry Edward Newton, Chancery- 
lane, London. — A communication from Alonzo Tunstall Welch, 
Brooklyn, New York, U.S. 

£195. Improvements in Iykstanps, Bloomfield Brower, New York, U.S 

21/9. Improvements in means or apparatus to be employed in the manu- 
facture of Sckews of VuLcanire or other analogous material, George 
Henry Roberts, River-street, Devon's-road, Bow, London. 

2200. Improvements applicable to the Waee.s of Venic.es for common 
roads, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from Eugéne Cailloux, Paris. 

2201. Improvements in machinery for the manufacture of Bricks and 
similar objects, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Gustav Boudroit, Hagen, Germauy. 

2202. An improved Inpicaror for Cass, and other public vehicles, William 
Macpherson, Manchester.—24th June, 1874 


2201. Improvements in the construction of Frames for Umpretias and 
Paraso is, Isaac Richardson Hayes and John Somerset, Manchester. 
2206. Improved Bearines for AXLes and Suarrs of Gun CARRIAGES, 


Wacons, and other similar purposes, Frank Wirth, Frankfort-on the- 
Maine, Germany,—A communication from Karl Kleinpell, Rothbaus, 
Germany, and Leopold Dramburg, Raincy, near Paris. 

2207. Improved means and apparatus for Disconnectine the Tenper and 
Esoine from KatLway Trains when there isan IMprenpiIno CoLLision, 
or for any other necessity, Richard Wallwork, Rochdale, Lancashire. 

2208. Improvements in materials or compositions for DestroyinG Lysac ts 
on ANIMALS, PLANTS, and other objects, and for protecting them there- 
from, Alexander McDougall, Penrith, Cumberland. 

2210. Improvements in BReecn-LoaDING Fire-arms and ORDNANCE, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Achille Thomas-Anquetil and Achille Greneu, Paris 

2211. An improved apparatus for HoLpino, Poncaine, Reoisterine, and 
Deviverine Tickers, chiefly designed for the conductors of omnibuses 
and say carriages, James Henry Small, Southampton-buildings, 
London. 

2212. Improved apparatus for Lirrino Sacks when filled with corn, seed, 
flour, coal, or other produce or merchandise, Alfred William Tooley, 
Dunstable, Bedfordshire. 

2214. Improvements in Expansion Governors, Francis Hawkins, Tintin- 
hull Court, near Yeovil, Somersetshire, and Samuel Lawrence, Merriott, 
near Crewherne, Somersetshire. 

2215. An improved Lawy-mow1no Macuine, Augustus Arnold Schlesinger, 
Duncan-terrace, Islington, London.—25th June, 1874. 

Inventions Protected for Six Months on the Deposit of 

Complete Specifications, 

2104. Improvements in Buttons and Fastenixos, and in apparatus for 
attaching the same, George Tomlinson Bousfield, Sutton, Surrey.—A 
communication from David Heaton, Providence, Rhode Island, U.8.— 
24th June, 1874. 

2203. A MeraLiurGicaL Furnace, Stephen Paschall Morris Tasker, Phila- 
delphia, Pennsylvania, U.8.—24th June, 1874. 

2209. Improvements in Gas Enornes, George Haseltine, Southampton- 
buildings, London.—A communication from George B. Brayton, Boston, 
Massachusetts, U.S.—25th June, 1874. 

2217. Improvements in Enpiess Banps, Samuel Townsend, Hopton, 
Mirfield, Yorkshire. —26th June, 1874. 

2246. Improvements in CLosinc the Exps of Meta. Pires, and in con- 
necting and soldering metal pipes together, and in the combination of 
metals or alloys for the latter purpose, parts of which improvements 
are licable to other purposes, Hunter Henry Murdoch, Staple-inn, 





steel wire or other light sections of rolled iron or steel, 
Stanford, North Woolwich, Kent, und George Bott, Masbrough, near 
Rotherham, Yorkshire. 


2154. Improvements in a tus for Lirtine and Lowerino Biocks of 
Strong or Concrete or other building blocks, and for disengaging such 
blocks from the lifting — William Matthews, Westminster- 

chambers, Victoria-street, Westminster. 

2155. Impr ts in apparatus for Frepino Steam Bor.ers and for 

forcing water therefrom, William Lloyd Wise, Chandos-chambers, 
Adelphi, London. — A communication from Nicolas Fedinand Yagn, 
Simbirsk, Russia.—20th June, 1874. 

2157. An improved Carriace Poise, James Colvern, Trinity-buildings, 

London. 


Great a 

2158. An improved Cour.ine for Rartway CarriaGes and other rolling 
stock, James Bauer, Manchester. 

2159. An improved Mecuanism or Apparatus to be used in conjunction 
with Steam Borers, either as a low-water alarm or as an automatic 
water-feeder, Joseph Partridge, Pelsall, near Walsall, Staffordshire. 

2160. Improved processes for the Preservation of Articies of Foon, 
Bristow Hunt, Serle-street, Lincoln’s-inn-fields, London.—A communi- 
cation from Alvaro Francisco Carlos Reynoso, P: 

2161. Improvements in Steam Boi.ers, William Alexander Sanderson, 
Robert Sanderson, and James Sanderson, Gala Mills, Galashiels, 


Selkirk, N. 

2162. Improvements in or additions to Lamps, Samuel Hickling Parkes, 
Birming 

2163. Improvements in Szwino Macnines, Henry Lomax, Over Darwen, 





2164. Improvements in Wert-wmpinc Macuines, and in the shuttles for 
ig the cops, Arthur Charles Henderson, Southampton-build 
Hol London. — A communication from Faul Louis Welle 
Amédée Pierre Eugitne Tabutiaux, Paris, 


London.—A communication from William Anthony Shaw, New York, 
U.S.—29th June, 1874. : 

9254. Improvements in Looms for Weavinc, Michael Mortimer and 
Daniel Bateman, Wibsey, near Bradford, Yorkshire.—30th June, 1874. 
995. Improvements in Smoke Prevention, John Waugh, Bradford, 

“Yorkshire.—30th June, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 

1715. Luericatixo Compounp, William Robert Lake, Southampton- 
buildings, London.—let July, 1871. 

1789. BREECH-LOADING Fike-anms, Thomas Bailey, Birmingham.—s¢h 
July, 1871 f 

1705. “Waronme Macutnes, James Murdoch Napier, York-road, Lambeth, 
Surrey.—S0th June, 1871. = 

1721. CurLery, Joseph Jervis, Shefield.—3rd July, 1871. : 

1759. Giazino and Pouisuino Saw Braves, &c., Joseph Taylor, jun., and 
James Prest, Sheffield.—5th July, 1871. 

1780. Reews for Fiexiste Tusine or Bos, newest, yess and Henry 
Haynes, Edgware-road, Paddington, London. —7th July, 15/1. 

1740. "Evcwen, John Ramsbottom, Leeds and Bradford, Yorkshire.—4th 
July, 1871. 

1744. "Sewine Macuines, James Willcox, Cheapside and Regent-street, 
London. —4th July, 1871. 

1746. Fimisuino or Daeswo a oe &c., John Robertson, 
Nitshill, Renfrewshire, N.B.—4th July, | 5 

1756. Rauway Wueet, Henry Edward Newton, Chancery-lane, London. 
—5th July, 1871. 

1768. Sacusine Kwoss ¢ Same © toms Srinpies, &c., George 
Gulliver, Barnsley, Yorkshire.— 6th July, 1871. 

1769. Breakino STONES, &c., Henry Rowland Marsden, Leeds, Yorkshire. 








—6th July, 1871. 
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1822. Stzam Enotines, Loftus Perkins, Seaford-street, Grays-inn-roa' 
London.—12th July, 1871. ‘ : ° 
a ——- Vacuum Kiers, &c., Sam. Mason, jun., Manchester.—8rd 
y, . 
1726. Rearine and Mowinea Macuines, Thomas James Smith, Fleet- 
ue ae July, 1871 
. SULPHATES, James Hargreaves and Thomas Robinson, Widne 
Lancashire.—4th July, 1871. ; , 
1734. Harrows, James Dickson, Chester.—4th July, 1871. 
1765, Looms, William Strang, Glasgow, Lanarkshire, N.B.—6th July, 1871. 
1761, Fire and BurGiar Proor Sares, John Farrell, New York, U.S.— 
6th July, 1871. 
1773, Enaines, William Bouch, Shildon, near Darlington, Durham.—6th 
July, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


1944, Steam and other Hammers, David Davy, Sheffield.—8rd July, 1867. 

1963. Comprinep Suip’s Prorecver and Steerer, Alfred Vincent Newton, 
Chancery-lane, London.—4th July, 1867. 

2002. HayMAKING Macatves, William Andrews, Union Ironworks, 
Melksham, Wiltshire.—8¢h July, 1867. 

2105, Benpina, StarantENrna, and Puncutne Rops, &c., William Barning- 
= = Thompson, Rolling Mills, Pendleton, Lancashire.—18¢h 

uly, 1507, 

2016, TELEGRAvHIC Communications, William Stratford Andrews, Hamp- 

stead-villa, Abbey-road, St. John’s-wood, London.—9th July, 1867. 





Notice of Intention to Proceed with Patents. 


686. Stoprine and Starting Tramway Cars, Joseph Henry Bettele’ 
Cornhill, London.—23rd February, 1874. ; . “i J 

694. Winpow Sasu Fasreninos, Joseph Timothy Hopkinson, Newington- 
causeway, Surrey.—24th February, 1874. 

71 oa hem EELS, Charles Llewellyn Light, Great Winchester-street-buildings, 

ndon. 

718. Sprynina, Dousiina, Twistina, or Winpino Woot, é&c., John Carter 

. Ramsden, Smith House, Lightcliffe.—25th February, 1874. 

724. BLocks of Woop for Roavps, &c., Charles Llewellyn Light, Great 

, W \ hester-street-buildings, London.—26th February, 1874. 

738, Economisine Fuet, Frederic Henry Brady, Birmingham. 

741. Pianorortes, James Henry Dunkley, Yeovil. 

742. Watcu Cases, &c., Jacob Zalkind, Southampton-buildings, London. 
—27th February, 1874. 

747. SouND SiaNacs, James William Price, Abergavenny. 

748. BRICKMAKING Macuines, William Steven, Glasgow, N.B. 

749. a Iron, William Alexander Lyttle, The Grove, Hammer- 
smith. 

751, Firerroor Buitpinas, John Edward Hussey Taylor, Great James- 
Street, Bedford-row, London.—28th February, 1874. 

763. Courtinas for Raitway Carriaces, &c., Edward King, Southamp- 
ton.—2nd March, 1874. 

775. INVALID BepsTEAps, Sewall Warner, Liverpool, and Samuel Stanton, 
Southampton-row, London.—3rd March, 1874. 

784. ORNAMENTAL Meta.tic Cuatns, Joseph George Rollason and John 
Wood, Birmingham. 

786. CARRYING Wueets of Revotvine Vessevs, Henry Carrick and John 
Dobson Wardale, Gateshead-on-Tyne. 

790, ANTISEPTIC and Warer-TIGHT Covrins, &c., Frank Wirth, Frankfort- 
on-the-Maine.—A communication from Eugen von Seeger. 

791. Stackinc Macuine, Joseph Cottingham, Lincoln. 

797. TRamway Locomotives, Peter Jensen, Chancery-lane, London.—A 
communication from Alexis Kihl. 

799. Packine or Purtinc up Cutorie of Lime, William Robert Lake, 
Southampton-buildings, London. — A communication from Martin 
Luther Bush. 

804. Riss of UmBreias, &c., William Corder and James Alfred Foster, 
Birmingham.—4th March, 1874. 

812, Macutnes for Doustinc and Spinntnc, Jobn Brown Moscrop, Red 

_Lumb Mills, near Rochdale.—5th March, 1874. 

854. KaLerposcores, Antoine Edouard Thomas, The Butts, Brentford. 

857. Prorectina the Eyes, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from James Hervey Beardsley. 
—th March, 1874, 

ot ea oe Hartley aud Zaccheus Sugden, Halifax.—l0th March, 

1% 

885. MAnurgEs, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
ccna from Henri Antoine Prosper Lissagaray.—1l1th March, 

iho 

918. ' re for Enornes, Robert Lewis Jones, Garston, near Liver- 





pool, 
921. Binpinc Cur Corn into Suraves, Alfred Hughes, Brampton Ash, 
Market Harborough.—13th March, 1874. 
944. Steam Encines, William Henry Northcott, Union-court, London. 
945, FasteNING and Prorectinec Scarr Pins, &c., Charles Bennett, 
Poland-street, London.—17th March, 1874. 
967. PerManent Way of Rartways, Joseph Tangye, Ticknell, Bewdley. 
69. ANVIL, Joseph Evans, Sheffield.—19th March, 1874. 
1002. Puriryine Water, &c., Arthur Smith, Pera Lodge, Loughborough- 
road, Surrey.—28rd March, 1874. 
1047, MeasuriNG Distances, Francis Weldon, Mominabad, Deccan, India. 
—25th March, 1874. 
1239. VarnisH, Maximilian Zingler, Buckland-crescent, Belsize Park, 
London.—9th April, 1874. 
me aE ge Macuines, Joseph Buchanan Robertson, Lurgan.—17th 
pril, 1874. 
1361. Preventine Acipiry in Beer, Edmund Richard Southby, Willes- 
road, Kentish Town, London.—20th April, 1874. 
1874. Knrrrina Macutnes, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.--A communication from Adolf Angst.—2lst April, 1874. 
1522. SigNALs and Brakes on Raitways, &c., Richard David Sanders, 
Great Missenden.—30th April, 1874. 
1668, Recisrertnc Games, Charles Beck, White Hart, Strand, London.— 
11th May, 1874. 
1733, Measurine Liquors, Edmund Alfred Pontifex, Farringdon Works, 
Shoe-lane, London.—15th May, 1874. 
1740. Steam Encines, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Francois Correy.—16th May, 1874. 
1906. Bepsrgeaps, &c., George Ritchie, Hounslow. 
1912, Hoxinc and Curtina Roor Crops, Thomas Fisher Salter, Attle- 
borough.—l1st June, 1874. 
1923, Storrers for Borries, &c., John Lamont, Glasgow, N.B.—2nd 
June, 1874, 
1951. Presses for Bricks, &c., Otto Simon Henry Harcourt, Randolph- 
road, Maida-hill, London.—5th June, 1874. 
1067, TREATING MineRAL OiLs, George Thomas Beilby, Midcalder, N.B.— 
th June, 1874. 
2051. PuLr Srrarvers, William Edward Newton, Chancery-lane, London. 
A communication from Alfred Andouard.—12th June, 1874. 
2055, Firne-orates, William Bird Redish, Liverpool.—13th June, 1874. 
2081. Sewino Macatnes, William Jackson, Caroline-street, Eaton-square, 
Pimlico, London. 
2095. Woop Pavements, Samucl Remington, Princes-square, London.— 
16th June, 1874, 
2097. Docks, &e., Taylor Shipley Hunter, Glasgow, N.B. 
2098. Brakes, George Edwards, London and North-Western Railway 
Station, Heaton Norris. 
2109, Wares, Alfred Diss, West Bergholt, Essex. 
2110. Svackina Fine-arms, Arthur Charles Henderson, Southampton- 
buildings, Holborn, London.—A communication from Emerson Gaylord. 
2112, Furnaces, &c., Charles Edward Bainbridge, Middleton-in-Teesdale, 
and William Pinkney, Eggleston,—17th June, 1874. 





All swe having an interest in opposing any one of such applications 

should leave particulars in writing of their objections to such licati 

oa yaad of the Commissioners of Patents within twenty-one days of 
date, 


List of Specifications published during the week endin 
4th July, 1874. . . 
3667, 6d.; 3720, 6d.; 3761, 6d.; 3778, 1s. 2d.; 3793, 2s.; 3794, 10d.; 
3796, Is. 2d; 3800, 6d.; 3311, 10d.; 3813, 1s.; 3816, 6d.; 3823, Sd.; 
3824, 10d.; 3831, 18.; 3835, Is.; 3137, 10d.; 3838, 4d; 3839, 4d.; 
3841, 4d.; 3842, 4d.; 3844, 4d.; 3845, 4d.; 3846, 4d.; 3848, 8d.; 3849, 
10d.; 3850, 44.; 3851, 10d.; 3852, 1s.; 3853, 10d.; 3854, 4d.; 3855, 4d.; 
.8d.; 3859, 6d.; 3860, 4d.; 8861, Gd.; 2862, 10d.; 3863, 10d.; 3864, 8d.; 
, 4d.; 8866, 4d.; 3868, 10d.; 3869, 4d.; 3871, 4d.; 3872, 4d.; 3878, 8d.; 
3875, 4d.; 8876, 1s. 4d.; 3877, 4d.; 3879, 1s. 2d.; 3880, 1s. 6d.; 3881, 10d.; 
5882, 1s. 4d.; 3883, 1s. 4d.; 8884, 4d.; 3885, 6d.; 3886, 8d.; 3887, 4d.; 3888, 
6d.; 3890, 4d.; 3891, 4d.; 3893, 4d.; 3894, 4d.; 3805, 4d.; 3896, 8d.; 3897, 4d.; 
3898, 4d.; 3899, 4d.; 3900, 4d.; 3908, 4d.; 3904, 4d.; 3905, 1s.; 3906, 8d.; 
3007, 10d.; 3908, 1s. 4d.; 8909, 4d.; 3910, 10d.; 8911, 4d.; 3912, 10d.; 3913, 
6d.; 3914, 10d.; 3915, 4d.; 3916, 6d.; 3917, 18.; 3918, 10d.; 3921, 8d.; 8926, 
8d.; 3031, 6d. ; 3035, 6d.; 3941, 8d.; 3048, 4d.; 3944, 4d.; 3945, 6d.; 3973, 6d.; 
3987, Sd.; 3993, 6d.; 107, 2s. 4d.; 114, 10d.; 727, 1s. 2d.; 1219, 8d.; 1287, Sd. 


















*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price oy Sums exceeding 1s. must be 
remitted by Post-office Order, je payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRAOTS OF SPECIFICATIONS. 


2100. Cooxino, Licutinc, anD Heatina sy Liquip Furt, J. H. Johnson, 
Lincoln’s-inn-flelds.—A communication from J. H. Thorp, New York.— 
Dated 17th June, 1874. 

This invention is designed for cooking purposes, and while in use for 
this may also be availed of for light-gi uses to the extent ordinarily 
required in reading, sewing, and hold a’ ti g lly, and may 
also be adapted for heating or warming apartments when desired. In 
the construction of the apparatus one or more troughs communica 
with a suitable reservoir are arranged to confine a volume of water in con- 
tact with the wick tubes or tubes of the burners in such manner as to 
maintain the same at a comparatively low temperature, and thereby pre- 
vent the heating of the oil below and all danger of evil results 
therefrom. The volume of water is moreover provided in such 
relation with the chimneys of the burners that the aqueous vapour risin 
to the flame increases, as has been found by experiment, the intensity o 
the heat evolved. A volume of water furthermore is interposed between 
the burners and the openings in the wick tubes, through which work the 
wick adjusting devices in such manner as to prevent the flame of the 
burners from aro ong to said openings and igniting the wicks below the 
top of the wick tubes. The oil inlet of the oil receiver is made of such 
size and so arranged that it serves the pu e of a hand-hole, through 
which the wicks, if for any reason dropped from the wick tubes, may 
recovered. Fixed lugs are provided to pass through slots in the base- 
plate of the system of chimneys for the burners, thereby retaining the 
said chimneys in position for use and yet permitting their ready removal 
when desired. A foraminated = being provided around the wick 
tubes, and below the system of chimneys, said plate is furnished with an 
upward projecting rim or equivalent means of supporting the chimney 
without permitting such contact thereof as would permit the rapid con- 
duction of heat,from the chimney to the aforesaid plate. The chimneys 
have their sides formed of plates of mica, which, from their low heat con- 
ducting power, retard the lateral transmission of heat, and thereby 
insures its passage upward through the chimneys as required for cooking 
purposes, while from the a character of the mica, the light is 
permitted to pass laterally and be availed of in the same manner as lamp 
or candle light. When the apparatus is to be used for heating purposes a 
radiator is placed over the chimneys, and heated by the hot currents 
issuing from the tops thereof, warms the room or apartment in which the 
apparatus is placed. When used for simultaneously baking and steam 
cooking, a steam generator formed with passages coincident with the tops 
of the chimneys is supported above the latter, and upon this steam 
generator is placed an oven, the steam from the g tor being ducted 
through a pipe to a suitable chamber separately provided, and the con- 
tents of which are cooked by the steam at the same time that the con- 
tents of the oven are cooked by dry heat communicated from the hot 
currentsfrom the chimneys passed to the passages in the steam generator, 
the heating of the oven being also facilitated by its immediate contact 
with the said generator. The system of chimneys are placed with their 
lower ends resting upon a base plate cast with a series of cones and their 
upper ends against a top plate, having openings coincident with the tops 
of the chimneys, the two plates being clamped against the ends of the 
chimneys by suitable bolts, holding the whole together so that the system 
of chimneys may be placed bodily in proper relation to the series of wick 
tubes or removed therefrom when required. 

1210. Hook Arracuments To BANDS OF Fire-arms, A, C. Henderson 
Southampton-buildings, London.—A communication from BE. Gaylord, 
Chicopee, Massachusetts.—Dated 17th June, 1874. 

The object. of the invention is to facilitate stacking fire-arms with 
greater speed and security, and obviating the use of the bayonet or ram- 
rod for such purpose. This is effected by hooks of various kinds placed 
in any convenient part of the upper portion of the gun, so that it may be 
hooked into the band, ring, or paced thereof, or into corresponding hooks 
or other pieces, in such manner that the arms are secured together in the 
form of a tripod, upen which other guns may be placed to complete the 
atack. The hooks may be made by the elongation of the band at the 
point where the swivel is secured, or they may be double and independent 
of the band, that is, not forming part thereof, although working in the 
same lug or boss that bears the swivel. 

4188. Suoes ror Horses, &c., W. Yates, Manchester.—Dated 20th Decem 
ber, 1873. 

These improved shoes are best applicable to draught horses, and this 
invention consists principally in substituting for nails, clamps outside 
the hoof,’ thus avoiding the chance of pricking the animal, and in making 
the heel and toe pieces movable, so that when worn out they can easily 
be replaced, and in slippery weather readily sharpened. 


4189. Uritisation or Steam From Deck Enotes, W. Esplen, Liverpool 
—Dated 20th December, 1873. 

This consists essentially in connecting the exhaust pipes from deck 
engines to what is called a condensing tank, and utilising the steam by 
obtaining it in the form of fresh water to feed the boiler or boilers. The 
condensing tank of the + pe = ap construction has an extended condensing 
surface, and is provided with air and circulating pumps, and usually com- 
bined with a hot well. 

4190. Hypravtic Lirts, J. Scott, Glasgow.—Dated 20th December, 1873. 

The features of novelty which constitute this invention are, First, placing 
au longitudinal girder over each row of hydraulic rams ; Secondly, suspend- 
ing the cross-girders from the longitudinal girders; and, Thirdly, the 
double hydraulic rams with the longitudinal girders between them. 


4191. Removine tue Corron rrom Corton Pops, A. Browne, Southampton 
buildings, London.—A communication from M. Alcan, Paris.— Dated 
20th December, 1873. 

The feature of novelty in this invention consists in making cotton 
pods or balls pass through three sets of fluted cylinders; the fluting of 
two of the above sets of cylinders is partly vertical, partly parallel to the 
axles of the said cylinders. ‘Ihe fluting in the third set of cylinders is 
entirely parallel to its axle. 

4192. Gas-Sroves, W. W. Strode, J. Mackenzie, and E. P. Williams 
Osnaburgh-street, London.—A communication from the Rev. D. Haskins, 
Boston, U.8.--Dated 20th December, 1873. 

A most convenient form of the stove is a cylinder having an inner and 
outer casing, forming an annular chamber in which the gas is burned ; 
the heated products pass up one side and down the other to the chimney. 
In the front division of the 1 mber strips of metal are fixed. 
Across the central open ey wire netting is arranged, the edges being 
in close contact with the hot inner casing of the stove. e wire becomes 
a conductor of heat through which the current of cold air is obliged to 
pass so as to become heated. Perforated plates of metal may be substi- 
tuted for the wire gauze. 
aes ene Wires, J. Rubery, Hampstead.—Dated 20th December, 

873. 














The invention has for its object improvements in telegraphic wires or 
conductors, whereby lightness and strength are obtained, together with 
improved and increased conductive surface. For this purpose hardened 
and tempered steel wire is employed in place of the copper or other wires 
usually employed, and such 8 are covered or coated with copper or 
other good conductor of electricity either by electro-deposition or by other 
means. Or the wires may be coated or covered with compound metals or 
bronze. For submarine or other purposes the above described ae or a 
wires are protected with india-rubber, gutta-percha, or other insulating 
materials. B: pe a hardened and t d steel wire elongation 
when in use is prevented. . 


aS, Sune C.otuine, J. C. Ramsden, Lightclifie.—Dated 20th December 


For the purpose of securing the materials or piles employed in the 
manufacture of card-clothing the inventor a gutta-percha dissolved 
in bisulphide of carben, forming thereof a solution sufficiently limpid to 
apply the said solution to the materials to be secured together. In com- 
bination with leather, cotton, or felt, he employs paper for forming the 
various plies forming the card clothing. 

4195. Co.ourep Panes or Giass, W. EB. Gedge, Wellington-stree!, Strand. 
—A communication from P. I. Laujorrois, Anrosay, France.— Dated 20th 
December, 1873. 

This invention relates to a process of producing coloured designs upon 
glass, crystal, and other transparent substances, and consists in the appli- 
cation of coatings composed of various agglutinative substances, with 
which are incorporated animal, — or mineral colouring matters. 
Coloured sheets of glass for church windows and other applicatiens are 
obtained by first tracing a a upon glass with gela' 
this is dried in the open air solutions of coloured gelati 
spread in the spaces with brushes. By. is then left to dry also 
in the open air, and when dried is over; ora second glass may 
if desired be Pog upon the painted glass, to which it is glued or other- 
Wise fixed at the edges. 

4196. Printino Ink, F. G. P. Thomas, Brentford.—A communication from 
e: .- Paris, and A, Jeannolle, Levallois-Perret.—Dated 20th Decem- 

This provisional specification describes employing in the manufacture 
of prin ink, heavy oils, and liquid pitches obtained from different 
sorts of tar, but 'y the heavy oils of coal tar (which are residues in 
sae meanatastare gas), and also the liquid pitch which the same tar 

rnishes. 


4198. Hoistinc Apparatus, P. J. A. Hendrickx, Lower Clapton, and 
Tek’ Kunstaedter, Camomile-street, London.— 22nd December, 





applicable to saving life at fires, as a hoist for building 





Apparatus in 
hotels, and similar purposes. A movable truck, which can be ballasted 
by water, fitted with large lasy tongs, carrying at the top a receptacle to 





receive the person or or other weights. The lazy tongs are worked 
inand out by oomnal racks driven by hand orby other power from below, 
or by any tackle from above. It is stayed by ropes fixed to the carriage 


4199. Seomae anpD Sroppsrs, A. 8. Stocker, Horsleydown.—Dated 22nd 
These wg taper relate chiefly to stoppers for securing and render- 
ing air-tight the contents placed within the vessels to which the inventor 
= ers, and o— een ied he — o ig nema and 
8 rs, and in » com , and connecting them or parts 
of t om in a peculiar manner hitherto not resorted to. He makes the 
stop of any convenient substance, not confining himself to material, 
but by preference for its main body he uses glass and combines therewith 
india-rubber or other convenient material, to render this part of the 
invention complete, and he applies to some of these pieces of india-rubber 
which he uses (to their inner parts, so that they shall be hidden from 
sight when in use) hollow pieces of rigid material, not confining himself 
to its kind ; but by Dagny he uses wood, sha’ desirably so as to 
ecunnect conveniently and in a new manner those parts which are 
generally applied to and used with feeding bottles and their stoppers, 
except ast o that part technically called the union, which by this part of 
the invention has become wholly surperseded. 
4200. Fire Licuters, F. 7. Haycraft, Salford.—Dated 22nd December, 


1873, 

Take of Venetian red about eight pounds, of saltpetre about one quarter 
of a pound, of chromate of potash about one quarter of a pound, and of 
rock sulphur about two ounces ; these are mixed well together, and of this 
mixture is added about one teaspoonful to about twelve ounces of heated 
resin, mixing therewith about four handsful of sawdust. The mass is 
then pressed in suitable moulds as required. 

4201. Warmina Rartway Carriaces, H. A. Bonneville, Paris.—A 
ase Srom P. Grandjean, St. Denis.—Dated 22nd December, 
1873. 

This i ti ists of ble or fixed boxes or foot warmers 
made of some suitable metal, and having two or three envelopes or shells 
between which pass currents of air, heated by means of one or two 
movable fire boxes which are fed with artificial fuel. 

4202. Pressure Cock, C. Autier, Parts.—A communication from G. 
Faleonnier, Paris.—Dated 22nd December, 1873. 

The invention consists in constru ressure cocks self-shutting 
by connecting together, by means of a straight or bent rod or a simple 
chain, a piston anda valve upon which the pressure of gas or liquid is 
unequal, and one opposite to the other. 

4204. Acvminium, A. V. Newton, Chancery-lanez.—A communication from 
BF. Jacquemart, Paris. --Dated 22nd December, 1873. 

The object of this invention is to facilitate the manufacture of 
aluminium by preparing an artificial cryolite for use in that manufacture. 
4205. Cuucks, A. V. Newton, Chancery-lane, London.—A communica- 

tion from J. H. Westcott, Oneida.—Dated 22nd December, 1873. 

This invention sists in a bination of certain devices, whereby a 
chuck which is both uni l and independent as regards the action of 
its dogs is obtained, without displ tt or detach t of its parts, 
for the purpose of admitting of the convenient adjustment of the chuck 
to concentric or eccentric work. 

4206. CircuLtar Saw-sencues, S. W. Worssam, King’s-road, Chelsea.— 
Dated 22nd December, 1873. 

The invention consists in mounting underneath the table a serrated 
roller, whose periphery extends a slight distance above the surface of the 
table to insure the wood to be cut resting thereon. Rotary motion is 
communicated to this roller to enable it to feed the wood as required. 
The invention also consists in an improved method of packing the saw. 
For thia pw loose blocks are placed on each side of the saw, and in 
each of such blocks are fitted adjustable packing pieces. The loose blocke 
are fitted in guides fixed to the underside of the table and to the filling 
in piece, and two screws are arranged to each loose block to work in 
nuts carried by the table, and by the —— piece, by which means the 
loose blocks and packing pieces may be adjusted as desired. 

4207. Lace, F. Sival, Neuilly, France.—Dated 22nd December, 1873. 

The object is to obtain a tulle backing of greater fineness than usual. 
The invention consists in crossing the threads in a particular manner 
obtained by a combined sy oe of bobbin threads and warp threads 
which are crossed in pairs four times, i.¢., with four twists upon the 
longitudinal sides of the hexagonal meshes. It is impossibleto thoroughly 
describe the invention without the aid of diagrams. 

4209. ArtiriciaL Butter, Larp, &c., W. R. Lake, Southampton-building 
London.—A communication from L. D. Roudebush, New York.—Datet 
22nd December, 1873. 

The said invention relates to an improved process of manufacturing a 
substance to be used as a substitute for ordinary butter, and other like 
substances for culinary and other purposes. : 

4210. Horsesnoes, W. R. Lake, Southampton-buildings, London.—A 
communication from the Rhode Island Horse-shoe Company, U.8.—Dated 
23rd December, 1873. 

This invention relates, First, to swaging and bending devices for 
~——— the bar-blank for thickening the metal at the heels, and bending 
the bar into the horseshoe form without removing the blank from the 
machine, Secondly, to the — ent of a spring gauge for centralising 
the bar. Thirdly, to a device for holding the horseshoe blank down upon 
the bed at the heels during the operation of plating the same at the toe, 
also a device for giving a quick return movement to the bed, and to means 
for discharging the shoe when finished. 

4211. Soap, M. Henry, Fleet-street, London.—A communication from J. H, 
Destibeaux, Paris.—Dated 23rd December, 1873. 
tearic acid or other concrete fatty acid is melted or dissolved in oleine 

or other oily or fatty body under a gentle heat, and hydrated or hydrous 

caustic soda is added to the mixture, such caustic soda containing an 

anhydrous proportion by weight of the fatty body. Double bottomed 

epee or sesses are described having removable bottoms. Resins may 
ui ° 

4212. Scourtne Woot, G. Lunge, South Shields.—A communication from 
Dr. K. Kraut, Hanover.—Dated 23rd December, 1873. 

The raw wool is washed in the ordinary apparatus by means of warm 
water to which carbonate of potassium has been added. Tho washing 
waters are collected in tanks and allowed to stand until the solid impuri- 
ties subside. The supernatant liquor is then evaporated to dryness, and 
the residue heated in the bed of a furnace until it takes fire and burns off. 
The result is an ash which is often mixed with carbonaceous matter 
containing the carbonate of potassium employed for scouring, and the 
potassium present in the wool employed, the latter also mainly in the 
state of carbonate. The ash is then lixiviated, a solution of carbonate 
of potassium being yielded. One portion of such carbonate of potassium 
is used for scouring a fresh quantity of wool, and the portion not so em- 
ployed is evaporated to dryness and calcined, yielding a fine kind of 

otas! 




















potash. 

4213. Cumweys ror THE Lamps or Licutnouses, H. Defries, Hounds- 
ditch.—A communication from Messrs. 0. Schulzer and Co., Rauscha, 
Silesia.—Dated 23rd December, 1873. 

This invention relates to a novel process for manufacturing the large 
glass chimneys in the lamps of lighthouses, a accu- 
racy of form is secured wii t seam or mould marks. e workman 
taking the metal from the furnace immediately begins to blow it, and 
while this blowing is = on another workman closes a mould around 
it, the first workman copia the glass always turning in the mould until 
the chimney is Lemme f ie and cool this continuous turning of the 
glass within the mould while ina heated state preventing the formation 
of any seam or defective surface. 

4214. Raruway Cuarrs, anp Frxina Ratts THEREON, M. Swain, Hyde, 

‘hester.— Dated 23rd December, 1873. 

The inventor constructs the chair of cast iron somewhat in the shape 
of those ordinarily oo in connection with the wooden keys, that is 
with a sole plate and two jaws cast in one piece. One py fits the side 
of the rail, and the other jaw is so formed as to admit of a key, of about 
the ordinary size and shape, being driven in between itand the rail. He 
uses a key of cast iron or other suitable metal faced with wood on the 
side next to the rail. In the inner side of the jaw of the chair and in the 
outer side of the metal key he forms a vertical groove, and when the key 
has been driven nearly home he drives in a wedge-formed spike or cotter 
down this groove and into the wooden sleeper. 

4215. Armour or Surecp, Count de P. P. E. Gendre, St. James's Club, 
London. —. 28rd , 1873. 

The object sought to be effected by this invention is to offer to pro- 
jectiles or other missiles a graduated yielding resistance, and this is _ 
posed to be obtained by the adaptation and use of the clastic and yielding 
substance of steel (or iron) wire, steel (or iron) cord, steel (or iron) rib- 
bons, steel (or iron) blades, or steel (or iron) bars, which in the composition 
of the armour be so interlaced as greatly to incréase their elasticity, 
the effect being to retard the process of penetration of the projectile or 

ratio, and at the same time complete 

the armour or shield will be obviated. The metallic materia 

above named (or one or more of them) will be adapted and used strongly 
interlaced or interwoven, and with or without the addition of such tex- 
tures, fabrics, or substances in combination as linen, cotton, silk, gutta- 
percha, india-rubber, hempen, or other cord or rope, or any suitable 
elastic or ey | material, or any textile material, such as horse hair, 
felt, cork, or wool, or the like. 

4216. Fine-proor Cement and Fire-sricks, W. 7. Holland, Llanelly— 
Dated 28rd December, 1873. 

This consists substantially of a combination of silicious and vitrifiable 
materials to make fireproof cements and fire-bricks. The manufacture of 
pitcher or china bricks almost wholly of previously fired materials, and 
refining themjwith high heat to bind the materials together, with or with- 
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out the addition of silica, or of any extra vitrifiable coment. The combi- 
nation of Cornwall (or Devonshire) china stone, Jersey china stone, and 
Middleton Hill stone, with any or all of certain silicious, and fired or 
unfired materials specified, such silicious base materials being caused to 
cohere with high heat by the admixture of the vitrifiable substances in 
small proportions. The application of ig toa base in the 
poem! ste te of fireproof cements and fettling for iron and steel furnaces, 
and in silica and other fire-bricks, also as a liquid wash or dry powder 
for the linings and interior of furnaces. 





4217. ARTIFICIAL Furt, W. Radeke, Gracechurch-street, London—Dated 
23rd December, 1875. 
A former ( 


tent (No. 1877, A.D. 1873) describes how the inventor pro- 
ge hard artificial fuel from small coal, &c., by the aid 
of soluble silicate, lime, &c., soluble silica, clay, &c. In such manner he 
does now manufacture a very useful artificial fuel. By the present in- 
vention he proceeds much in the same manner, he sometimes changes or 
varies the proportions and combinations inter se of the agglomerating 
ingredients, and he adds as co-agglomerating agent, bituminous substance, 
as for example, asphalte, using sometimes a good heat for drying. Arti- 
ficial fuel produced according to patent 1877, a.p. 1873, but sometimes 
varying the roportions and combinations ier se of agglomerating 
ingredients, is treated with water from the outside, or also sometimes 
with a mineral oil, &c., or with both. Artificial fuel so manufactured 
and treated (aa will be described more fully in the final specification), is 
improved and capable of a strong resist to at pheric chang 
4218. Artiviciat Fue, A. 8S. Livingstone, Norwood.— Dated 23rd Decem- 

ber, 1873. 


duces a quic 





The novelty of this invention is in the particular arrangement and com- 
bination of parts, and in the special mode of treatment. 

4219. Mercuriac Minimum AND Maximum TuerMometer, L. P, Casella, 
and §. G. Denton, Holborn Bars.—Dated 23rd December, 1873. 

This provisional specification describes a thermometer in which both 
the minimum and maximum registration are obtained from mercury, and 
both indices are moved by mercury. 

4222. Raitway Brakes, F. Wirth, Frankfort-on-the-Maine.—A communi- 
cation from H. Brandt, Kopenhague.— Dated 23rd December, 1873. 

The novelty in this case consists in applying the lower edge of a wide 
vertical sledge-brake directly to and upon the rails of railways, the lower 
part of the brake sliding under the upper part at an angle with the line of 
rails, and thus forming a wedge or key pressing against the rails; the 
whole brake being further pressed upon the rails and held down by an 
eccentric, fixed to the top of the brake on an axle, operated by a toothed 
wheel and pinion arrangement. 

4223. Prerarine or Woot, Corton, AND OTHER Finrous MatTeriats, J. 
Leach, Rochdale.—Dated 23rd December, 1873. 

This invention relates to carding engine condensers and to machinery 
or apparatus in connection with them. In the single doffer condenser the 
inventor dispenses with the doffer having projecting card fillets or rings 
and uses one with a plain card surface from end to end, and instead of 
the ae revolving ——— for taking off the slivers he employs for 
dividing a fly comb mounted with pointed blocks or spaced in the stock, 
the comb working in connection with a break or dividing roller. The 
slivers pass from this roller either to the ordinary rubbers or to an im- 
proved rubber formed as an endless travelling apron, having at the top a 
concave part in contact with a plain or corrugated roller to which revolv- 
ing and traversing motions are given, and from the rubbers the rolled 
slivers pass to the ordinary winding on bobbins, If more rubbing should 
be required to give the sliver a rounder form or more eompuct body the 
endless apron may also have traversing motion imparted to it, and when 
desired, instead of passing the slivers from the rubbers to the ordinary 
winding on bobbins, they may pass between rollers to revolving spindles 
und flyers to have twist given to them and be wound on bobbins. By the 
use of the plain doffer and dividing comb and break or dividing roller the 
slivers are not only more efficiently divided but the doffer is enabled to 
clear the cylinder or swift entirely, and by varying the divisions on the 
comb stock and the break or dividing roller, slivers of different widths 
can be obtained without the necessity of changing the rings of cards on 
the doffer as at present. In condensers having two or more doffers the 
inventor dispenses with the revolving strippers and uses instead of them 
fly combs in conjunction with break or dividing rollers, which deliver the 
slivera to the ordinary or improved rubbers from which they pass to the 
ordinary winding-on bobbins or to a twisting frame. Another part of the 
invention consists in an improved method of producing the oscillations of 
the fly combs. To one end of the comb shaft is fixed a lever having at its 
outer end a slot in which is placed an adjustable stud fastened to the face 





of a band pulley, which as it revolves moves the stud to and fro in the slot | 


and causes the lever comb shaft and comb to oscillate as required, and 

for preventing incessant noise so usual in fly combs as hitherto constructed, 

the slots in the comb levers are lined with wood, leather, or any other 

noiscless material. 

4224. Rearine Macutnes, 7. Robson, Grindale.—Dated 23rd December, 
1873. 

A reaping machine having a new radius spring motion attache 1 to the 
knife instead of the old T crank as commonly used. 

4225. Anitine, J. Casthelaz, Manchester.—Dated 24th December, 1873. 

According to this invention aniline or nitro-benzine is treated with sul- 
phuric acid in excess and with bichromate of potash or other oxidising 
agent with or without heat. From the producta soluble colouring matter 
can be extracted which imparts a brown tint to woollen or other matters, 
the said brown tint changing to black when the dyed matters are treated 
with a bath of bichromate of potash followed by an alkaline bath. 
Chromic acid, ammoniacal solution of copper, salt of copper, and several 
other agents may be substituted for the bichromate of potash. 

4226, Ro.iers ror SPINNING AND OTHER Purposes, S. Smith, Keighley.— 
Dated 24th December, 1873. 

This invention relates to employing rollers made of wood, iron, or other 
metals in which the leather or other covering is allowed to run loose on the 
face, also in having the outside rim made of iron or other metal. or of 
wood, or of india-rubber, running loose on the face of the rollers or wheels 
used in traction engines or for other purposes. On the face of the roller 
is formed a recess in which is placed a ring of leather or of any other 
suitable material ; « flange is formed on one side of the roller and a loose 
flange is fitted on the other side when the ring is placed on the recess 
keeping it in its place ; the face of the recess is made plain, fluted, or 
raised. The rollersor wheels for traction engines or other purposes have 
the outside rim made of iron or other metal, wood, or india-rubber, run- 
ning loose on the face of the rollers or wheels ; the faces are plain, fluted, 
or raised. 

4227. Coxine Coat, H. Aitken, Falkirk.—Dated 24th December, 1873. 

The feature of novelty which constitutes thisinvention is the forcing of 
heated or cold air into the space of coke ovens or kilns above the upper 
surface of the materials being coked, so as to burn the gases and promote 
the coking process. 

4228. Rais ror Rat anv Tramways, G. EB. Dering, Welwyn.—Dated 24th 
December, 1873. 

The objects in view are mainly the production of inexpensive rails, 
—— at one and the same time the advan Ss at present possessed 
only by those of the most costly descriptions, aud then seldom united, of 
durable wearing surface, general strength and rigidity, and complete 
safety from fracture, by certain methods of employing cast and wronght 
metals in conjunction with each other, an improved sectional form of rails 
aad joint for the same, which rails may be constructed most advan- 
tageously upon the compound systems comprised in the present patent, 
or of rolled iron or steel by the ordinary mode of manufacture, or other- 
w and a cheap, strong and superior rail joint—which may be used for 
uniting many descriptions of the P 1 rails factured according 
to this patent, or other kinds, The claims ure as follows :—First, the 
construction of p 1 rai isting partly of cast and partly of 
wrought metals of any suitable kinds, and comprising the like empley- 
ment of appropriate mixtures, combinations, or alloys, whether or not 
= metallic, in the manner and by the means substantially as herein 
described, including the use for the purpose of such manufacture— 
whether the rails be of the exact descriptions he1eby claimed or otherwise, 
—of the various foundry arrangements indicated, the constructions of 
and modes of working the moulds as described, especially the use in 
making rails by the process of running cast in connection with wrought 
zngtals of moulds, transversely divided in any manner or otherwise, con- 
structed or manipulated after the modes indicated, so as to form such cast 
portion or portions of the rail in separate sections, and the method of ex- 
tracting from the moulds the compound rails or caat bars to be used in 
the eonstruction thereof ; also the combined employment in the manu- 
faeture of one and the same rail of any of the different methods of associ- 
ating tho cust and wrought metals as set forth, and the mode of protecting 
the ends of rails as d bed. 8 dly, the bined use of the modified 

* flange” rails, of whatever 











sectional form of “double-headed” and 
materials made, with the joint for the suse us described. Thirdly, the 
improved joint for “ double-headed” and **tluuge” rails as described, of 
whatever materials the parts composing it may be formed. 
4232. Sewina Macuines, B. G. Brewer, Chaneery-lane, London.—A com- 
— from C. J. Appleton, Hamilton, Canada.—Dated 24th Decem- 
First, this consists in connecting the needle bar by direct motions so 
that these machines can be adjusted from one point. Secondly, in the 
employment of a horizontal sliding plate for operating a four-motion feed 
attached to the sliding shuttle bar. Thirdly, carrying the thread round 
hooks and through a controlling plate. Fourthly, provision is made and 
described for applying the arrangements to cylinder machines, 
4233. Comarna vost, AND OTHER Fires, M. Mirfield and J. Scott, Holme 


Lane.—. 24) , 1873. 
Jn conjunction with machines for combing wool or other fibres whereon 





an intercepting instrument or instruments—or a rotating disc—or a 
diverging circle is employed for removing the noil from the fibre protrud- 
ing beyond the inner or outer pins of the comb they employ an endless card, 
sheet, or belt of teeth, so arranged as to subject the protruding fibre to a 
further combing and cleansing before being drawn off. In lieu of the 

rocess of and apparatus employed for carrying the fibre when “balled ” 
combing, they employ cans constructed and having attachments where- 
by they may be readily attached to or removed from the combing 
machine. 


4234, Orenina, SMooruine, Spreapinc, AND GuipING FABRICS FOR THE 
use or Buracuers, Dyers, Catico Prixtens, anp Oruers, W. Birch, 
Manchester.— Dated 24th December, 1873. 

This invention can be applied to all descriptions of smoothing, spread- 
ing, and guiding hi or ap tus, itis especially applicable to 
an invention for which letters patent were granted to the said William 
Birch, entitled, ‘‘ Improved self-acting machinery for opening, smoothing, 
spreading, and guiding calico cloth and other fabrics for the use of 
bleachers, dyers, calico printers, and others,” dated Ist October, 1870, 
No. 2610, and the main object of the present invention is to enable this 
self-acting machinery to obtain the greatest results in the most economi- 
cal manner by means of preliminary arrang' ts and improved appara- 
tus. The fabric, after having passed through the bleaching, washing, 
dyeing, or other processes, aud afterwards squeezed or wrung to exude 
the superfluous liquor or water, is in a confused state of twist, but in 
enormous lengths of combined pieces. The twists from right to left, and 
vice versa, are generally equal, and therefore if the fabric is properly 
shaken, the untwisting of the different twist makes the said fabric com- 
paratively even ; and one part of this invention is to perform this shaking 
or untwisting operation by scutching or beating the cloth or fabric whilst 
itis passing to the machine or machines by means of scutchers or 
beaters, worked by a strap and pulleys, or by gearing from any driving 
shaft. The fabric to be acted upon is drawn from any required place by 
the drying or other machine through which it is to pass, or by drawing 
rollers on the smoothing and spreading machine, or any other suitable 
place ; but between the scutchers or beaters and the eyelet guide im- 
mediately before them, there should be a vertical or horizontal length of 
fabric for about twenty-five or more yards, so that as the said scutchers or 
beaters are rapidly revolved or oscillated, a great agitation will be given 
to the cloth or fabric and the surrounding air, and thereby so effectually 
shake and open the fabric that it will not have a single twist when it 
arrives at the smoothing, spreading, and guiding machine, and thus unless 
by achance there is an unequal twist, thousands of pieces of fabric can 
be opened, smoothed, and spread, not only without the direct employ- 
ment of hand labour, but witb the satisfactory result of producing an end- 
less or continuous self-acting system of opening, smoothing, spreading, 
and guiding calico, cloth, or other fabrics, a desideratum never before at- 
tained, 


4235. Ostaintnc Heat ror Stream Borters, N. Lloyd, Manchester.— 
Dated 24th December, 1873. 

The inventor takes the ordinary one, two, or more flued boiler, but dis- 
penses with the furnaces and fire bars hitherto placed in the flues, and 
places at the front a tubular boiler and furnace, the tube or tubes com- 
municating with the water space in the back boiler, and the furnace with 
the flues. The case of the front boiler and furnace is lined with tiles of 
fire-clay or any other suitable material, and is either stationary on brick- 
work or made to revolve in bearings by gearing, and the coal which is in 
a small or comparatively pulverised state, is fed at the front from a 
hopper, and the ashes pass off at the back. The water tubes are of any 
desired form, and when water is supplied it circulates through the tubes 
and water space of the back boiler, the water being fed either at the back 
boiler or at the front of the tubes. In some cases between the furnace 
and flues a chamber is made in which the products of combustion are 
mixed with air in regulated quantities so as to insure perfect combustion 
of the gases and smoke arising frem the fuel. By these methods of heat- 
ing water and generating steam the inventor is enabled to increase the 
number of tubes and bring them to the front end, instead of being only in 
a portion of the flue as at present, and though coal only is named in the 
foregoing description as the material used for obtaining heat, oil, ur other 
substances or materials, may be used. 

4236. Srram Boiters, J. A. Hopkinson and J. Hopkinson, Huddersfeld.— 
Dated 24th December, 1873. 

The whole boiler is composed of a series of transverse boilers or vessels 
communicating with a longitudinal vessel below the fire-grate, and one 
or two vessels or steam and water chambers above the same transverse 
boilers. By this arrangement there is a common water level maintained 
in the upper chambers for the whole of the boilers or vessels. To the 
boiler so constructed is adapted a travelling grate with a motion from 
back to front. Also to the boiler is adapted “ Bourdon gauges,” con- 
structed with the inner tube in a double form, one tube being placed over 








} another, and one or both tubes being made seamless or solid drawn. 





4237. Boxes, Cases, on Recerracies, M. Henry, Fleet-street, London.— 
A communication from ‘* La Societe B. Peltver et A. Paillard,” Paris.— 
Dated 24th December, 1873. 

Machinery is described for bringing the boxes up for longitudinal solder- 
ing or cementing, and the fitting of the bottom plate in place; also for 
bringing the bottom plate and body of the box together for soldering or 
cementing, and likewise for bringing the said plate into proper position 
for receiving a layer of soldering or cementing material. A soldering com- 
position is described and the details of the machine are set forth. 


4238 Bakine Ovens, W. R. Lake, Southampton-buildings, London.—A 
communication srom J. A. Locke, New York.—Dated 24th December, 
1873. 

The object of this invention is the production of an oven of Kmited 
capacity suitable for family baking and other purposes, which shall be 
cheap of construction, effective, economical as regards fuel, and will give 
a good top as well as bottom and general surface or exposure. 


4242. Coatinc Mera Piates, B. Morewood and J. H. Rogers, Llanelly.— 
Dated 24th December, 1873. 

The plate is first prepared in a cold grease pot provided with pins ; it is 
then hastily immersed in coating metal contained in a pot with a parti- 
tion with grease upon the entrance side; then again the plate is dipped 
into flux or fatty matter, and afterwards it is passed through rollers kept 
well coated with melted coating metal. Also where the coating is given 
by rollers the plate is also dipped into molten metal. 


4243. Miners’ Sarety Lamps, 7. Gardner, S&t. Helen’s.—Dated 26th De- 
cember, 1873. 

This consists of a cap provided with an opening through which the 
wick from the burner passes. The said cap rotates with the burner 
whilst screwing the said burner to the protecting chamber, but is secured 
to the protecting chamber whilst unscrewing the said burner. A piece of 
wire or suitable material is secured over the opening in the cap to prevent 
the wick being raised too high. 

4244. Prerarinc Yarns anp Weavino, 7. Singleton, Over Darwen.— 
Dated 26th December, 1873. 

The First part of this invention is an improved guide for the winding 
machine. It is formed with a horizontal slot at the bottom of an upright 
slot. The thread is brought over a rest and works in the horizontal slot, 
thus avoiding forming acute angles over the thin edges of the guide. The 
next part of this invention is an expanding comb for the sizing and warp- 
ing machines. It is an ordinary expanding comb turned upon its side, 
and,the dents bent upwards, so that the slot is upon the side :and not 
upon the top, and is thus less liable to receive fluke. A slot may be made 
on both sides and two rows of dents used instead of one. The next part 
of this invention is an improved manner of drying the warp in the sizing 
machine. The yarn — on to an ordinary steam cylinder which 
renders it about half dry; it next passes into and several times up and 
down a chamber heated by steam at the bottom, it next passes into and 
several times up and down another chamber where it receives a current 
of werm air blown over steam pipes bya fan, it next ses to the 
dividing rods and weaver’s beam. The chambers are provided with outlets 
for the moist air, and a stage, and doors for the operative to inspect the 
work. The next part of this invention is a meaus of keeping the size in 
the sizing machine at nearly a constant level and distributing the new 
size more evenly. There is a hollow ball or other float resting on the 
size, the said float is attached to a lever opening and shutting a steam 
tap as the level of size rises and falls; the said steam tap when opened 
admits steam into a small cylinder in which is a plug or piston connected 
on the outside with a rod coming from a tap couwelling the feod of size ; 
as the piston is raised it opens the valve or tap and allows the size to 
flow; when the size gets too high the float shuts off the steam, the piston 
descends, and the side valve or tap is cl Or a double catch receives 
motion from a lever actuated by a cam on the side shaft. If the level of 
size in the box falls, a lever in connection with the ball or float before- 
named lowers, by means of a link, the double catch into gear with a 
ratchet wheel on a plug of the tap regulating the feed of size, the tap is 
opened, and the size admitted to the size box; when the level of size 
reaches above its proper height the float, by means of the lever and link, 
lifts the double catch into with the opposite side of the same or 
another ratchet wheel aud closes the said tap, The amount of weight 
pressing on the float is regulated by a balance weight on the tail of the 
double catch. The knocking-off handle of the ine is connected by a 
lever and link with either the tap before named or an independent tap to 
cut off the feed of size when the machine stops, if withthe tap before 
named the said tap is arranged with a oe ae we SAe purpose. The 
size flows into a horizontal cylinder perforated wi ley Or with a slot 
almost throughout its length, this cylinder is placed a6 the size box 


and a revolve, = at pe ag pee empties the @igeinto the 

pretty evenly across another apparatus for the purpose 
of osptes the size nearly at a uniform level here: | larg wo 
cylinder filled with size and having a tap at the top and Be he bottom, 





the outlet of the bottom tap being placed at exactly the level of the size 
in the box ; when the level of the size falls the orifice becomes uncovered 
and air rushes in and size rushes out; when the orifice becomes covered 
this action is suspended ; the top tap is kept closed except when required 
to fill the cistern with size, when it is opened and the bottom ono cneed 

a glass tube is connected with the cistern so that the level of size may be 
seen. A smaller apparatus of this kind is employed to keep the fluid 
used for damping the warp in the loom at a uniform level in a trough 
and named hereafter. The remaining parts of this invention consist of 
various improvements in looms, the first of which is an apparatus for 
making the reed both fast and loose. Upon the stop rod is placed a tube 
having wings to carry the reed case, and at one end of the tube is a lever 
carrying a stud which is kept down while the loom is working by a pro- 
jection on a horizontal lever, this last lever carries a spring which is 
elevated or depressed by a finger on the stop rod. If the shuttle is notin 
one of the boxes at the proper time the spring is not elevated, and it 
catches, as also a finger from the stop rod, in a frog sliding on the loom 
side, and the horizontal lever is moved so as to remove its projection from 
off the stud, thus setting the reed case free and making the reed loose ; 
the stop rod stops the loom in the ordinary manner and the before-named 
frog after being moved forward is drawn back again by a spring. The 
next part of this invention relates to a loose reed loom. The ordinary 
bow spring, organ handle, and springs upon the duck bills are dispensed 
with, and in their place is substituted a bow spring placed under where 
the slay travels, a link connects one of the duck bills with the said spring; 
the link passes through a hole in the spring, and a cylindrical collar 
secures it underneath. As the centre of the cylindrical collar is not coin- 
cident with the centre of the elay’'s oscillation, the pressure of the spring 
upon the reed through the stop rod varies as the slay travels, being 
weakest at that point where the reed is usually thrown out when the 
shuttle is trapped. By using a cast iron tubular stop rod with the wings 


cast upon it, one duck bill may be used instead of twoor more. The 
next part of thisinvention is an improved brake. The ordinary weight is 
dispensed with, and the power obtained from the spring handle. The 


end pressing on the wheel swivels on a stock sliding in a bracket and 
terminating in a bowl opposite a small lever on the spring handle, when 
the spring handle is thrown off the small lever presses on the bowl and 
forces the brake upon the wheel. The end of the lever is formed with an 
incline, or a small bowl to work against the other on the stock, and the 
operative can raise the end of the lever and throw the brake out of action 
while the loom is stopped. The foregoing arrangement is for a loose reed 
loom, but for a loom where the reed is fast, or both fast and loose, the 
frog is cwused to actuate the brake by one of the following arrangements: 
—The frog actuates a lever placed on a fixed stud, and the lever actuates 
the brake stock, pressing the brake against the wheel as the frog moves 
forward, or the frog is cast with a rack on one side; a quadrant or wheel 
works in the said rack, and another rack works in a quadrant or wheel ; 
the last named rack terminates in a shank carrying a spring pressing on 
the projection on the brake stock ; as the frog moves forward the last 
named rack moves backward and presses the brake upon the wheel. The 
spring not only renders the force of the concussion less violent, but also 
allows the frog to slide after the brake block is in contact with the wheel. 
The frog has a finger which knocks off the spring handle. The next part 
of this invention isa means of weighting the cloth beam up to the emery 
beam. Near each side of the loom a rope is passed several times round 
the shafts of the cloth and emery beams, and afterwards passed below 
them and a weight hung upon it. As the roll on the cloth beam becomes 
larger the rollers are separated, and the weight drawn up through a 
larger any than the cloth beam falls through; the power of the weight 
is therefore multiplied, and being near the front of the loom is more con- 
venient for the operative. Loose bosses may be placed on the shafts, 
and the rope passed round them to protect it from the friction, and 
instead of a rope a cord or strap may be used. The next purt of 
this invention is a yarn beam weighting motion, in which weights 
are dispensed with, and the same result obtained by frictional clips. 
On one end of the yarn beam is fixed a ruffle, one edge of which is 
formed as a ratchet wheel; placed loosely upon this rutile is another 
one carrying a catch to work in the said ratchet wheel ; two or more fric- 
tional clips tightened and slackened by bolts or set screws are placed 
on the top ruffle; one end of the clips comes in contact with a stop, and 
the same or opposite ends are actuated by a spring serving to give an 
oscillation to the yarn beam. The weaver may at any time lift the 
catch out of the ratchet wheel and let off some of the warp, and wind it 
on again without interfering with the clips, or having to overcome their 
friction. Two or more clips allow of a nicer adjustment than one, and 
they can be transferred to another beam along the top ruffle, without 
being altered. In another arrangement of the apparatus the rufile, clips, 
and other parts, as well as a spur wheel, work upon a stud, and a wheel 
upon the yarn beam works into the said spur wheel. The ‘next 
part of this invention is a cover for the warp in the loom, to keep it 
moist. It isa sheet of india-rubber or other waterproof material, going 
round the yarn beam from the lease rods to the same place on the under- 
side. The next part of this invention is for damping the warp in the 
loom ; a trough of water is placed across the loom under the warp, and a 
steam pipe is placed in the said water to promote its evaporation. The 
warp passes across the trough, and a cover sufticiently raised so as not to 
touch the warp is placed on the trough, serving to confine or throw down 
the steam upon the warp. If the atmosphere is sufficiently warm, the 
steam may be turned off, if not, more or less steam will cause more or 
less evaporation. The condensed steam from the pipe may be used to 
feed the trough with water, or a trough of water or other fluid is placed 
as before named, and a shaft carrying a wire or rib turns above it, and at 
every revolution dips the wire or mb in the fluid and then touches with 
it the warp, thus conveying the fluid from the trough to the warp. Or 
the shaft is placed below or on one side of the trough, two eccentrics are 
placed on the shaft, and serve to lift two shafts or levers extending to 
above the trough, a wire connects the ends of the shafts or levers, and at 
every revolution of the eccentrics the wire is dipped in the fluid and 
lifted up to touch the warp. The shaft may be driven from any conve- 
nient part of the loom's motion, there being a change wheel or cone 
pulley for different speeds, so as to give more or less moisture to the 
warp. The next part of this invention is for brushing as well as damping 
the warp. A revolving brush runs in a trough of water or touches a rib 
or roller running therein; the said brush is made to touch and commu- 
nicate moisture to, as well as brush the warp. The driving is from any 
convenient part of the loom's motion, there being a cone pulley or change 
wheel for giving different speeds and more or less moisture. In any of 
the before-named apparatus for damping or brushing the warp the fluid 
may be kept at a constant level by a closed cistern, same as named for 
feeding size to the sizing machine, The next part of this invention is an 
improved weft grate, and consists of a frame fixed to the backboard in 
the usual manner ; thin movable blades of steel are used instead of wires, 
and are fastened at the top with, and swivel upon a screw or rivet, but 
are loose at the bottom If they be struck and moved back, the operative 
replaces them ; if they be moved sideways, they wil) spring back to their 
original position without being bent, as is the case with wires. The next 
part of this invention is an article for preventing the gold thread 
which is sometimes used from entangling round the head of its reel. It 
consists of a small hollow cone, fitting at the small end on the shuttle 
peg, and at the large end upon the head of the reel, thus preventing the 
gold thread from getting over that head of the reel. The next part of 
this invention is a small washer of wood placed on the picking band next 
the picker, to prevent the hole in which the pin or peg is placed being so 
near that part of the band which wears with the friction in the picker. 
The next part of this invention dispenses with the rigid wood or metal 
check strap guides. and substitutes them with flexible guides of leather 
or other material which will not wear out the check strap like the first- 
named ones. Or the inventor substitutes small levers attached to tho 
check strap and swivelling upon studs or screws attached to tho slay, 
The next part of this invention relates to the healds, which are formed 
with thin plates of metal at the top and bottom, pierced with holes for 
the staves and for tapes adjoining them with the eyes formed of similar 
thin plates of metal. The warp in passing through the eyes comes next 
the tape, which is arranged in short lengths, so that it can be moved 
occasionally so as to present a new wearing surface to the warp. 

4245. Permanent-wav, 5. Kaulback, Gower-street, London.—Dated 26th 

December, 1873. 

The features of novelty which constitute the invention are the follow- 
ing :—The entire line or road rests upon piles of cast iron or timber, 
either plain or fitted with Mitchell's screw, but the inventor recommends 
the latter. These piles are suitably braced together, and each one is fitted 
with a cast iron cap surmounted with two lips that receive and secure the 
timber vr rolled-iron beams upon which the rails are laid longitudinally. 
The arrangement of the points is the same as that now in use, and the 
rolling stock need undergo no modification. As the component parts are 
all cut and drilled ready for adjustment before they leave the works, the 
whole th can be put together or taken up and removed with the 
greatest rapidity and with little trouble. 

4246. Prerarrine, Sruxnina, anv Dova.ine Corton, J. Thompson, W. H 
Rhodes, and J. Wain, Manchester.—Dated 26th December, 1873. 

The improvements in machinery for preparing cotton and other fibrous 
substances relate to carding engines, in which rollers and clearers are 
used, and it consists in stripping the main cylinder by one or more of the 
clearers or other rollers. the impr ts in inery for spinning 
and doubling relate to throstle frames and consist in an improved foot- 
step. Another part of the imp ts in hinery for spinning and 
doubling consists in a new and arrang' t of the parts of 
the machine for which letters patent were granted to H. B. Barlow on 
the 20th £ March, 1866, No. 815, whereby the various he gy parts are 
+ ht into te Spcmates ree or 
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4247. Generatinc Sream, A. M. Clark, Chancery-lane, London.—A com- 
munication from B. Douglass, Montrose, U.S.—Dated 26th December, 


1873, 
This invention relates to the instantaneous development of steam and 
vapour by the application of liquid substi to surfaces 
in expanders, consisting of a series of hollow spheres or balls, and half- 
balls, so arranged in the furnace as to be directly pees by bone fire, 
said expanders being ted together, and with the pipe ig to the 
engine, and each having a feed pipe and jet bulb so arranged that each 
receives its due measure of feed in such small quantity that the force of 
the instantaneous expansion is controllable. A powerful compressed air 
cushion Caer y is employed on the feed pipe to compensate for the 
shocks produced by the sudden expansion when the jets are let in. 
4248. INsTRUMENT OR TONOLOGUE TO BE USED IN TEACHING Music, A. 
M. Clark, Chancery-lane, London.—A communication from F. Bellour, 
and M. Carbonel, Marseilles.—Dated 26th December, 1873. 

The instrument is dosigned for ascertaining the key or tonality of a 
piece of music. In one form it consists of an adjustable disc enclosed in 
a case having apertures on each side, at which the marks on the disc are 
visible. The one face of the disc has a musical stave with the seven 
sharps thereon, together with the names of the diff t keys ( ited 
by the sharps), major and minor, and the “‘ sensible” notes of the latter, 
the other face having the same in flats. To ascertain the key of a piece 
having, say, four sharps in the clef, the disc is so adjusted that « corre- 
sponding number of sharps are visible at the aperture, whereupon it will 
be seen by the characters exhibited at the other apertures that the key 
is E major, or C sharp minor if the sensible note } is sharpened in the 
course of the piece. The instrument may be of any shape, and have 
characters in relief for use of the blind. 

4249. FLoatinc Swine Barus, B. Perrett, Great George-street, West- 
minster.— Dated 27th December, 1878. 

This provisional specification describes a floating swimming bath which 
is supplied with water filtered through bag filters, 

4251. WasHInc AND WRINGING, 7. D. McFarlane, Glasgow.—Dated 27th 
December, 1873. 

The improved apparatus comprises a vertical cylindrical vessel, the 
internal cylindrical surface of which is corruga or fluted. A short 
vertical shaft carried by bearings at the upper part of the vessel has 
fixed on its bottom end a horizontal crossbar extending unequally 
towards the opposite sides. The longer arm of the crossbar has fixed to 
it a rubber which is by preference a vertical paddle of wood with hvules 
through it, and which extends down from the crossbar almost to the 
bottom of the vessel. To the shorter arm there is fixed a plain vertical rod, 
by preference of wood, and also extending down almost to the bottom of 
the vessel. The vessel is by preference constructed ef metal, the 
cylindrical shell being of corrugated sheet zinc, copper, or other suitable 
metal, and being fixed to cast iron frames at top and bottom. The top 
frame is also cast with an arched or other suitably shaped frame to 
receive a pair of wringing rollers. 


4253. SictaLiinc Apparatus, H. Pignell, Amiens.—Dated 27th December, 
1873. 











This invention relates tu a railway signalling apparatus in which the 
lamp is a fixture, and the signal set at danger either automatically by 
the locomotive of the passing train or by the point or signal 





4269. Uritisinc THe Waste Heat rrom Coxe Ovens, J. Lord, Rossen- 
dale.—Dated 30th December, 1873. 

This invention relates to the application of-the waste heat from coke 
ovens to the generating of steam or heating of water for useful je 
In spplying it to the generating of steam the heat is along a flue to 
the flues of a steam boiler, after through which the heat escapes 
into the chimney. The boiler ma: ther be al le or above 
the coke oven. Inapplying it to the heating of water the heat is passed 
along a flue to the water heating a) and after passing in or around 
it the heat escapes into the chimney. Dam and flues are provided, 
so that when the generating of steam or hea‘ of water is not required 
the heat may be turned directly into the chimney. 

4270. Teazues, B. J. B. Mills, Southampton-buildings, London.—A com- 
jean ya Srom P. Fanchamps-Nicolai, Hodimont.—Dated 30th Decem- 

" . 

The invention consists in providing this class of machine with four 
teazle drums, each of which is in its motion independent of the others, 
whilst the on, mary of the piece of cloth or stuff through the machine is in 
no way dependent on the motion of the teazle drums. 

4271. Comstnep Live KiLn anv Steam Borrer, W. Power, Cappoquin. 
—Dated 30th December, 1873. 

Combination of lime kilns with steam boilers by means of connecting 
flues, to utilise the waste heat from the kilns. 

4272. Sewinc MACHINES AND UN CaSES FOR THE Same, FB. J. Wade, 
Vauxhall Bridge-road, London.—A communication from C. A. Wade, 
Philadelphia.— Dated 30th December, 1873. 

This provisional Fm age eget describes an arrangement of parts for pro- 
ducing the chain stitch ; the needle bar is jointed to a crank on the end 
of the driving shaft, and the movement given to the needle is such as to 
give the requisite feed to the cloth. The looperis formed by the turned 
up portion of a horizontal rod, which has an ting movement on its 
axis imparted by the crank handle of the driving wheel, such movement 
being timed with that of the needle. The preasure on the cloth is produced 
by aspring plate attached to the work a or _— the frame of the 
machine elastic. Tbe provisional specification d bes a case, to the 
top of which the machine is secured, this top being ——., so that when 
required it can be turned to bring the machine within the case, one of 
the sides or ends of the case opening and closing like a door or lid, to 
allow of this movement. 

4273. CLEANING Pires or Tupes, A. W. Logan, Rochdale.—Dated 30th 
December, 1873. 

This invention is designed principally for the purpose of cleaning out 
the fire tubes of locomotive or other multitubular boilers; but it is also 

pplicable for cleaning out tubes or pipes of various dimensions used for 
the conveyance of water or gas, or for other similar yupern. The inven- 
tion consists of an expanding scraper formed of three, four, or more 
scrapers of a a shape, hinged to a boss screwed or fixed on one 
end of a rod and kept expanded by means of springs. 

4274. Lire Buoys, &. Bazin, Paris.—Dated 30th December, 1873. 

The buoy or collar consists of an elastic ring or tube surrounded by a 
second and smaller one of the same material, by preference of india- 
rubber. The outer ring does not completely pass round the inner one, but 
at one part ceases, and the inner one at this point is flattened. The collar 
is stretched out and d over the head, and rests under the chin, the 

lattened part being behind the head, and the larger part in front, so that 











The main feature of the apparatus is a movable screen ted with 

a treadle or lever operated by the wheel of the locomotive, and also with 

a lever to be worked by hand to set the signal at danger or tu indicate that 

the line is clear, 

4254. Sarety Lamps, &. Armitage, Pendleton, and W. Taylor, Oldham.— 
Vaated 27th December, 1873. 

The body of the improved safety lamp is provided with a perforated 
cover, which is soldered or otherwise secured to it. The wick of the lamp 
is ignited by a fine paper tube connected to a gas burner, and the lamp 
is put out by an extinguisher which is held up by a spring lever. 

4255 AERONAUTICAL APPARATUS, J. C. Gaveau, Paris.—Dated 27th December 
1873. 

The provisional specification describes the combination of two or more 
balloons connected together by a framework which forms the carcase of a 
vessel, provided with deck and lower frame. The vessel carries a screw 
propeller, and the deck has light masts for sails, 

4256. Furnaces, H/. J. Alleyn. Dublin.—Dated 27th December, 1873. 

This invention consists of an improvement in the production of hot air 
or hot blasts in furnaces ; in sheeting the cold or hot blast furnace or 
ordinary furnace connections and hot air receivers in whole or in part 
with water or other liquid; in consuming or purifying the smoke and 
air by what may be termed central firing, combined with the use of lime 
or other like ro. agent, arranged in a chamber or chambers, into 
and through which the hot air is driven; in economising fuel by the 
consumption of limestone, chalk, clay, water, or other material, combined 
with coal or otherwise ; in the application or utilisation of the hot air so 
produced and purified to heating and drying corn, grain, seed, textile 
fabrics, and other goods ; to the heating and evaporation of liquids in 
breweries, distilleries, and other works and places; to the raising of 
steam and the production of gas; and to motive wer purposes in 
general. Also in the adaptation or application of the invention, in whole 
or im part, to warming reoms and buildings, and to existing boilers, 
furnaces, grates, and other beating apparatus. 

4257. Traversine Lirrine Jacks, B. Harrison, Kingsland.—Datei 27th 
December, 1873. 

This invention consists in mounting jacks upon travelling wheels or 
rollers steered or not by steering mechanism for the facility of transport- 
ing a weight when lifting, the said wheels being rotated by an arrange- 
ment of worms and worm wheels. 


4258. Oaten Biscuits, J. Walker, Glasgow.— Dated 27th December, 1873, 
The feature of novelty which constitutes this invention is the produc- 
tion of flour from groats, or the kernel of oats from which the husk: and 
coarser portions have been first separated, so that a flour capable of 
adhering together and being manufactured into a biscuit is obtained. 


4259. Carrets, P. J. Gillet, Brussels.—Dated 27th December, 1873. 

This invention consists in combining velvet or cut pile fabrics and 
looped or uncut fabrics in the manufacture of ts, and doubling 
thereby the number of shades or tones of colour, the cut wool producing 
the pile fabric and darkening the shade, whilst the uncut or looped portion 
of the fabric presents the same shade as it was dyed. The double effect 
of colour is obtained by giving two motions to the rods used in the 
mechanism employed for weaving, the first portion for the solid rod pro- 
ducing the looped fabric, and the second for the grooved rod forming the 
pile or velvet fabric. At the first motion the first carton causes all the 
cords arranged from the pattern to form the looped portion to rise, whilst 
the second motion causes the opposite series of cords to rise in order to 
produce the second effect of colour by forming the pile or velvet tabric. 


4260. Arparatus ror Preservinc Lives at Sea, H. A. Bonneville, 
Paris.—A communication from J. A. A. Fontaine, Paris. —Dated 29th 
December, 1873. 

The invention consists of having on board a ship a reservoir of com- 
pressed air, and also a large air and water-tight bag, the second bein 
capable of being put in communication with the first under the command 
of a cock, and so getting immediately inflated. 

4262. Furnaces anp Grates, J. W. T. Cadett, Rosherville.—Dated 20th 
December, 1873. 

This invention consists mainly in an arrangement whereby, when fresh 
fuel is put on the fire, the smoke and other products are prevented from 
rising from the top of the furnace and passing off to and through the 
chimney, but the heated products of tion are pelled to proceed 
from beneath the burning fuel and thence to heat chamber or chamb 
passage or y ges, finally ping by the flue. 


4264. Warer Meters, G. F. Deacon, Liverpool.—Dated 29th Decembder, 
187% 











873. 
This provisional specification relates to improvements on No. 937, 1873. 


4265. Horsesnoe Macuines FE. T. Hughes, Chancery-lane, London.—A 
communication from B. 8. Wheeler, New Haven, U. 8.—Dated 29th Decem- 
ber, 1873. 

The nature of this invention consists in a machine for cutting off, form- 
ing up, and pressing horse-shoes from a continuous bar of metal, or from 

a bar of shoe-blanks, formed by rolls. 


4266. Dressinc, AssortTiNG, AND Decorticatinc Grain, S. 8. Allin, 
Midleton.—Dated 29th December, 1873. 

This invention relates, First, to an improved arrangement of machinery 
for removing from wheat and other g extraneous matters that may 
be mixed therewith for sepzrating, assorting, and cleaning the grain prior 
to its undergoing the decorticating operation. Secondly, to an improved 
construction of decorticator which will remove the skin from the wheat 
and other grain, 


4267. Wasuina, AnD Poriryina Coan, C. Shepherd, Bridgend.—Dated 
29th December, 1873. 

This invention relates to a novel arrangement of ee for washing 
coal, in which the same water may be used again and again to separate 
the coal from the shale and other extraneous matters contained therein, 
and by which means‘no waste of coal can occur. 


4268. Constructino anv Storpinc Botries, H. Codd, Camberwell, and 
F. Foster, Forston-street, London.— Dated 29th December, 1873. 

This provisional specification describes a bottle with the form grooves 
around the interior of the neck ; the neck is lined wi! 
stopper is an oval ball inside the bottle, or a cone ——- inserted from 
the exterior may be used. To form grooves in the of bottles, 
are used with teeth in the central plug or core which are protruded 
their full extent during the first part of the motion of closing the tongs. 








the face is kept slightly raised. It is also provided with an alarm whistle 

for indicating the position of the cast away, and one or more flagons for 

containing liquors or cordials. 

4275. Courtine anp Uncoup.ine Raitway Rotine Stock, G. A. Everett, 
New York, U.S.—Dated 30th December, 1873. 

For this purpose, to each end of a railway carriage is fixed a buffer, in 
the head of which is formed a vertical slot, corr ding in position with 
a coupling rod or bar provided with an arrow head, and mounted on the 
opposite buffer head, so as to enable it to turn freely therein, and readily 
take into the vertical slot in the opposite buffer head. 

4276 LHinces, G. Haseltine, Southampton-buildings, London.—A communi- 
ontion Z. on BF. W. Nic vols, Lynn, Massachusetts, U.S.—Dated 30th Decem- 
ber, 1873. 

The present invention consists in providing one leaf or portion of the 
hinge with a central pin cast in the same piece, and surrounded by a 
spiral spring held in place 4 a screw in combination with the other leaf 
or portion of the hinge which has a sleeve cast in one piece with it, enclos- 
ing and protecting the said spring, the two leaves of the hinge being pro- 
vided with notches and projections fitting each other, where they may 
be held in any desired pusition. 

4277. Ececrric TeLecrapns, H. Highton, Putney.—Dated 80th December, 
1873. 





According to this provisional specification the feeble received current is 
caused to excite an electro magnet. Between the poles of this magnet is 
an armature wound with coilsof wire. The armatureis rotated ata rapid 
and uniform speed, and consequently a powerful current is caused to flow 
through the coils, andthe strength of this current will vary with the 
magnetism of the electro-magnet. The instrument may be connected 
pie with the coils of the armature, or it may be arranged in a tertiary 
circuit. 

4278. Esproiperinc Macuines, H. B. Barlow, Manchester.— A i 
cation from H. Rieter, Winterthur, J. Wehrli, and I. Groebli, Wueljlingen. 
—Dated 30th December, 1873. 

This invention consists in giving to the thread passing out of the needle 
eye such a direction in relation to the eye itself as will produce an evenly 
laid stitch ; also in moving the shuttle a little beyond its usual traverse to 
draw the thread tight ; also in dispensing with the drag on the front 
thread and holding the bobbins by levers or springs; also in an improved 
mode of supporting the cloth frame, and in a ve of staying the cloth 
roller to prevent it bending. 

4279. Raisinea, Forcixc, anp Exuaustinc Water, AIR, OR OTHER 
FLUID; ALSO BALLOONS AND Ftvinc Macuines, J. C. Browne, Hampton 
Wick.— Dated 30th December, 1873. 

The object of this invention is the construction and arrangement of 
blades, fins, or fans upon a revolving boss or nave, the blades, fins, or fans 
being set in pairs, so that the fluid after leaving the face of the first blade 
of the pair is struck or acted upon by the back of the second blade of the 
pair, according to the direction of rotation, there being preferably two 
= fitted in opposite order upon the same boss or nave for raising, 

orcing, and exhausting purposes, whether applied for hydrostatic, 
pneumatic, or aerostatic purposes. 

4280. Printinc Presses, B. Hunt, Serle-street, Lincoln’s-inn.—A com- 
munication from W. J. Swain and W. B. Todd, Philadelphia, U.S.— 
Dated 31st December, 1873, 

The objects of this invention are to print large editions of newspapers by 
a printing press having a revolving type cylinder containing two or more 
printing formes, and a pressure roller or rollers (with separate inking ap- 
pliances) for presenting one or more than one web of paper simultaneously 
to the said type cylinder, and to receive the printed sheets of paper as 
they are printed from the press or from severing rolls, and to place them 
on a platform by a rotating fly having one or more than one set of hinged 
arms. Incarrying these objects into effect the opposite side frames of 
the printing press are connected together, and are provided at their cen- 
tral points with bearings for supporting the shaft of the type cylinder. 
and are further provided with bearings for a roller carrying the roll of 

aper to be printed, and for a second roller round which the paper has to 

S wound after having been printed. The web of paper from the first- 

mentioned roller is carried between a drawing roller and an adjustable 

ressure roller and round the latter to a take-up roller. Thetake-up roller 

a grooved pulley aguinst which an endless belt is caused to bear with 

more or less pressure, but so as to insure the tng aed take up of the pa) 

as fast as it leaves the pressure rolls, The side frames may be provided 

with any suitable number, say six, of such arrangements of mechanism as 

that above described for conveying the web of paper from one roll, pre- 
senting it to the type cylinder, and winding it round another roll. In 
advance of each such combination there is provided a separate inking ap- 
pliance, which consists of a suitable trough containin ink, which is 
transferred by a system of rolls toa roller, by which it is distributed on 
the type. The cylinder is made wide enough to contain formes for printing 
one side of two papers simultaneously at each im: and as there 
are six devices for presenting each a web of paper simultaneously to the 
type cylinder, and six inking appliances, there are on the cylinder six 
oe of formes precisely alike, the type of which covers the entire surface 
of the cylinder, with the exception of intervening spaces — the 
margins of the printed papers. After the webs bg ay have ited 
on one side, and each we been wound round its take-up roller, the 
latter and the roller which formerly carried the roll of unprinted paper are 
transferred to each other’s bearings, the latter roller thus becoming the take- 
up roller ; in the meantime the type formes on the cylinder are also changed 
to print the desired matter on the blank sides of the webs of paper. 

After both sides of the web of paper have been printed the rollers are re- 

moved toa machine by which the web is severed longitudinally and 

fransversely into the proper sized printed sheets, which are then laid on 

a platform by the fly mechanism referred to, the framework of which 

consists of a simple box carrying a shaft to which are secured, say four 

sets of the above-mentioned arms, each of which consists of two portions, 
the inner one of which is ne whilst the outer one is movable, the two 








being h d tog ani d with aspring, which tends to main- 
tain the d portion of the armin line with the rigid . A-series 
of endless bands round a roller carried in the framework and round 


pulleys loose on the fly shaft, of 

the printing press or from se’ rollers combined with the fly 

Ree EE 

arms an Cc) ere’ on tae wi ie 

Porn ofthe armas yield inorder fo ps, blag then caused to recover 
eir former condition by their springs. 
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4281. Bossix Ner on Twist Lace Macnines, B. Walker, jun., Old 
Lenton.—Dated 31st December, 1873. 

This invention consists in stopping a lace machine upon the 
breaking of a thread y he toothed or ,erforated bars either of 
which catch a weight dropped by a broken thread, such weight locks the 
bars and releases a lever so as to be acted — by a cam to traverse the 
fork and move the driving belt on to the loose — Secondly, the 
thread selecting jacks are shortened and formed with a spring which 
insures the points being passed between the threads, except when held 
clear by the Poqund or locking bar. 

4282. Pavements, G. Clark, Craven-buildings, Drury-lane.—Dated 31st 


1873. 

First. the formation of a foundation for street or road pavements by 
combining concrete with planks of wood imbedded in it, in the manner 
pemeenies ek con ¥..- J ae t- f 

nance in on of wood pa’ locks, or paving stones by means 0! 
laths and wedges fixed in channel spaces between the rows of blocks 
or stones as, described in the specification. Thirdly, the use of asphaltum 
concrete, or asphalte to fill channel spaces between rows of wood blocks or 
paving stones, as described in the fication. Fourthly, the combina- 
tion of wooden blocks or plugs with asphalte for the purpose of counter- 
acting a, and the contrivance for the same purpose of imbed- 
ng tin the surface of asphalte pavement softened and melted by 
hea‘ th in the manner mentioned in the second part of the improve- 
ments described in the specification. Fifthly, the formation of street 

vement by the combination of paving stones with asphalte or wood 

locks as described in the specificati 
4283. Mitts or Crusuers, W. M. Ward, Handsworth.—Dated 31st 
December, 1873. 

‘ According to this invention the rotating pan of the mill or crusher is 
supported upon a series of antifriction rollers working in bearings on the 
base plate of the mill or crusher, the peripheries of the rollers, which are 
bevelled, taking into a V-shaped circular groove or bed in the underside 
of the pan. The whole weight of the pan and its contents and the crush- 
ing or mixing rolls is borne by the antifriction rollers described. By 
means of a central bearing or pivot on the underside of the pan, steadi- 
ness is given to the motion of the pan, and lateral pressure on the anti- 
friction rollers prevented. In order toaugment or diminish the crushing 
power of the rolls in the pan, springs in each of the side standards of the 
rolls press upon the ends of the shaft or axis of the rolls, the tension of 
the springs being increased or diminished by screws. Lighter rolls than 
those ordinarily oe a ae can thereby be used. By these improvements 
the mill or crusher is much lighter than the ordinary machine, in conse- 
quence of the absence of the ordinary central shaft, cross-beam, and back 
standard, and the lightness of the rolls employed. 


4284. Treatina Peat, SewaGe Deposit, AND SUBSTANCES USED IN THE 
MANUFACTURE OF ARTIFICIAL MANURE AND FvEL, J. J. Bodmer, The 
Grove, Hammersmith.— Dated 31st December, 1873. 

This invention mainly refers, First, to drying peat and other substances 
above referred to (which may be made into bricks or blocks, by first 
freeing same from water by any at present used modes, or as described 
in the inventor's specification of patent No. 2026, June 6th, 1873, and 
then adding to said substances lime, chalk, or limestone, with or with- 
out coal or coke dust or other generating substances. Secondly, the use 
of peat dried as described and other above-named substances and com- 
pounds in the blast furnace. The whole quantity of flux required can 
be added in the drying process, and any convenient portion of the charge 
of ore or oxides may be mixed and compressed with it. 


4285. Vatves, W. H. Beckett, Chelmsford.—Dated 31st December, 1873. 

This invention consists in applying discs or plates as valves for opening 
and closing the apertures or passages through which fluids or liquids are 
to pass, the peripheries of the same being provided with cogs or teeth, 
po the backs or inner surfaces having spindles furnished with screw 
threads thereon, which project from their centres. The cogs or teeth on 
the discs or plates gear into racks formed or fitted on the opposite sides of 
the shell of the valve. A tube or barrel having a screw thread on the in- 
terior thereof is provided, and a smaller cross-tube or barrel placed at right 
angles, the same being also provided with screw threads corresponding 
with the threads on the spindles. Upon the last-mentioned tube or 
barrel wings or flanges are formed, which slide in grooves formed in or 
fitted upon the sides of the shell of the valve. A rod or spindle with its 
lower end provided with a screw thread gearing into the screw thread 
on the inner part of the tube or barrel is provided and fitted into the 
shell of the valve. To work the valve, the screw threads of the spindles 
on the back or inner surfaces of the discs or plates are screwed into the 
tube or barrel before described. The rod or spindle by which the several 
parts of the valve are actuated is also inserted therein, and the parts 
placed into the body or shell of the valve. Upon turning the rod or 
spindle, the tube or barrel unthreads and travels downwards, and the 
cogged peripheries of the discs or plates come into gear with the racks 
one turning to the right and the other to the left. The same motio.r 
causes the screwed spindles on the back of the discs or plates to unthread 
and move laterally, and when opposite the seating of the valve to close 
it, the same being opened by a reverse motion of the rod or spindle. A 
modification of this invention consists in employing one disc of plate as 
a valve, the same being arranged so as to be capable of assuming a hori- 
zontal or vertical position, and so to open or close the pipe or passage. 
4286. ExTRAcTING AND UTILISING WASTE Fatty AND COLOURING MATTERS, 

G. J. A. Wuth, Accrington. — A cnumunication from R. A. Foster, 
Augsburg.—Dated 31st December, 1873. 

At print and dyeworks. the printed or dyed goods are usually washed 
with soap and water to free them from any excess of colouring matter 
and other substances which are injurious to the brightness of the colours. 
The liquids used for that purpose which now generally are allowed to run 
away, though they contain a large quantity of valuable colouring and 
fatty matters, can be made useful, and the improvements described in 
this specification have the purpose to regain and extract the fatty and 
e°louring matters out of these liquors. 

4287. Movutps ror Castinc Metats, J. Mackintire, Cambridge, Mas- 
sachusetts.—Dated 31st December, 1873. 

For this purpose loam or clay loam ground to a powder and mixed 
with kaolin or china clay is employed, and this mixture is moistened to 
athick paste wtth a preparation composed of gelatine dissolved in water, 
to which are added glycerine and carbolic acid. This preparation is used 
for coating the patterns before placing them in the mould box, which 
mould box is afterwards filled in with loam or clay and sand to which 
pressure is applied to produce the mould. 

4288. Borinc Macuine, W. R. Carr and J. Urwin, Scotswood.—Dated 
81st December, 1873. 
The invention relates toan improved machine or apparatus for boring fire- 
clay, coal, shale, and li tone, ironst freest or other mineral or 
ard substance, either on the surface of the ground, or under ground in 
coal pits, or other mines or quarries. The improved boring machine is 
well adapted for boring holes in coal walls, either when searching for 
water in old workings or for other purposes. It is also well adapted for 
boring holes for the purposes of blasting, and is so simple and rapid in 
its action that a man can bore a hole in a very hard material for the pur- 
pose of blasting in about one-tenth of the time generally occupied in the 
ordinary method of drilling. 
4290. Cottar ror Horses AND OTHER ANIMALS, @. H. Williams, Ponty- 
idd.— Dated 31st December, 1873. 

This invention relates to an improved horse collar, to be called ‘‘ Tho 
Cambrian block collar.” The usual hames and the ring are dispensed 
with, and in lieu thereof a frame is made of malleable or wrought iron, or 
of wood plated with iron or other metal. This framework is termed the 
“ block,” to which are secured the ‘‘ draft” fittings or appliances ; across 
the body of the collar and the framework a quantity of webs is strained 
or drawn. The inside of the collar will be lined and ded. The collar 
outside the webbing will be covered with leather or other suitable durable 
material. 


4291. Pupp.inc Iron anv STEEL, J. H. Johnson, Lincoln’s-inn-flelds.—A 
communication from C. Pernot, Paris.—Dated 81st December, 1873. 

This invention relates to puddling furnaces having an inclined rotary 
hearth, for which provisional protection was granted on August 27th, 1873, 
No. 2819, and consists in the application to such furnaces of the improve- 
ments hereinafter described, whereby important advantages are obtained. 
The improvements consist, First, the employment of a current of 
water, oe, or steam, or damp sand or other damp or moist substances 
around the hearth of the furnace, for the purpose of preserving the hearth 
during the operation of puddling. Secondly, in the employment of.a 
blast or forced draught, for the purpose of maintaining a plenum or in- 
ternal pressure ter than the pressure of the exte atmosphere, and 
producing a joint between the rotary hearth and the walls of 
the furnace, in order to exclude the external air. Thirdly, in heating the 
furnace with gas. Fourthly, in the employment of a movable hearth of 
large dimensions which admits of the treating of charges of say one ton 
and upwards, or of any weight whatever, in bination with a f 
having two or more doors, for the purpose of facilitating the working of 
the bal Fifthly, in the — of a double fu that is to 
say, the furnaces coupled together or su 
with a rotary hearth, is termed the “laboratory,” and serves for the 
formation of the wrought iron ; and the other, 
or movable, is turned the “ wel: fi »” and is intended for the 
finishing of the iron and the forma‘ of the balls. 

4292. Browne Macuings, J. H. Johnson, Lincoln’s-inn-fields.—A communi- 
cation from T. H. A , Philadelphia.—Dated 31st December, 1873. 

The object of this inven’ is to obtain a continuous supply of com- 
pressed air by combining within a chest a revolving cylinder hereinafter 
called the main cylinder, having two vans and two = pe man, Sapte soap 
cylinders, to thet es the main olinder rotates, air will onter the casing at 
an inlet aperture and will be discharged under a pressure depending upon 
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the of the cylinder through the outlet aperture, the slotted 
ma serving to eovent communication between the inlet and outlet 
under all circumstances, while their slots permit the free rotation of the 
vanes. The main advantage of the improved blower is its comparative 
freedom from the friction which detracts from blowers of this class. 


4293. Exreysion Lappers, G. Skinner, New York.—Dated 31st December, 
87: 


1873. 

This invention relates to a novel arrangement of self-supporting exten- 
sion ladder suitable for use at fires for the rescue of life and property and 
for raising hose to any desired elevation for the purpose of injecting 
streams of water into the upper rooms of high buildings and for other 


purposes. 
4294. Gas anv Fuet, A. M. Clark, Chancery-lane.—A communication from 
C. Jenty, Paris.—Dated 31st December, 1873. 

The invention consists in obtaining in ordinary gas apparatus a rich 
illuminating from mineral or vegetable hydrocarbons by Lawn od 
subdividing the ~- phe | means of coke or other us substance either 
alone or mixed with Also in utilising for the above purpose small 
or coke dust by agglomerating it with pitch and resin, moulding and im- 
poepeeins it with the hydrocarbon, or the moul may be dispensed 
wi The coke thus prepared may also be used as fuel either alone or (in 
= case of coke dust) be mixed with pitch and coal tar and carbonised in 

umps, 
4050. Carryina, Ratstvc, anp Lowertnc Suirs’ Boats, F. Young» 
Southampton.—Dated 9th December, 1873. 

The chief features of novelty in this invention are, First, a peculiar con- 
struction of davits, hinged and with tooth wheels or parts thereof, and 
with guides for the rope suspending the boat, the davits and the rope 
being operated by an arrangement of shafting and gearing. Secondly, 
in fittings for strengthening and preventing boat from upsetting or 
—s Thirdly, in hooks with hinges for instantly disengaging the 

t. 


21. Wasuine, Orentinc, Dryina, anv O1Linc Woot, R. Gotthiel, Berlin.— 
A communication from EB. Mehl, Augsburg.—Dated 2nd January, 1874. 
This invention has for its object the supply of a regulated quantity of 
seap to the wool to be operated on in wool washing apparatus ; the uniform 
opening out of the washed wool ; the drying of the same and the charging 
of it uniformly with a regulated quantity of oil, the various operations 
being effected in sequence in a combined apparatus. For ne the 
“ tad 


not an easy matter for these leaders to convince all the operatives 
that after a fight of fifteen weeks ey! must resume upon terms 
which left them very little better off than they would have been 
if they had accepted the masters’ notice in the first instance ; 
whilst they were all the poorer to the extent of the dif- 
ference between the wages they would have earned and the 
small pittance which they had received from the union fund. 
The majority, however, had sense enough to see that there 
was no sensible alternative, and at a mass meeting the terms 
were accepted. This left the strike still in existence in the older 
portions of South Staffordshire. As to them, the Mayor of Bir- 
mingham sought to bring about an agreement on Tuesday last, 
when he conferred with twelve representative masters and as many 
representative men, each side apart, I have reason to know that 
at the outset of the conference the masters stated that they had 
no terms to offer, inasmuch as at certain of the collieries the men 
had all gone in, while the Earl of Dudley had as many hands in 
his pits as he wanted. With regard to the future, the masters 
said that they had no objection to a maximum and minimum 
rate of wages, but they declined to entertain the rates of 4s. 
per day for thick and 3s, for thin coal required by the men. 
The ironmasters were unprepared to enter into an agreement 
similar to that which had been concluded with the Caunock Chase 
men, still they were ready to offer that if the men would go in 
at the drop no further reduction would be made for three months. 
If the men would not —_ this, then they would take up the 
idea which the operatives have so long expressed, and declare a 
large reduction on the prices of coal, and moderate further reduc- 
tion in wages. This further reduction, they said, would be 6d. 
per day in the remuneration of thick coal colliers, and of 3d. per 
day in that of thin coal colliers, and 3s., or, if necessary, 5s. per 
ton on coal. The men declined to listen to these conditions, and 
the conference was adjourned till to-morrow (Friday). 
The iron and coal market on ‘Change, in Wolverhampton, on 
inesday, was in a state of almost painful indecision. Quarter- 





soap solution to the washing apparatus a small trough or spoon 
on an arm on a rotating shaft, whereby the spoon is made alternately to 
dip into the soap solution contained in a trough beneath the shaft, and 
by coming in contact with a movable plate at the side of the trough, to 
deliver its contents into the washing apparatus. By moving the said 
plate so that the spoon does not come in contact therewith, the supply of 
—_ solution is stopped. After passing through the washing apparatus 
and the squeezing rollers at the end thereof, the wool passes on to a 
travelling band upon which is pressed a roller caused to move consider- 
ably faster than the squeezing rollers, so that the wool is thereby sepa- 
rated into small flocks which are delivered by the travelling band into a 
revolving wire gauze cylinder having rows of pegs, by which the wool 
is alternately raised up as the cylinder rotates, and is thus allowed to fall 
to the bottom of the cylinder again. The cylinder being slightly inclined 
from the horizontal ition, the wool is made by the above means to 
travel slowly from the inlet end to the delivery end of the cylinder, 
and as it passes through it is subjected to the drying action of heated air 
passing up through the cylinder. At the delivery end of the cylinder the 
wool falls on to a travelling band which conveys it between two rollers 
supplied with a regulated quantity of oil by apparatus of the same con- 
struction as that for supplying the soap solution. 

53. Preventinc THe IncrustatTion or Borers, D. C. Knab, &t. Denis, 

France.—Dated 5th January, 1874. 

A solution of carbonate of lime is precipitated with a proportionate 
quantity of lime white, and the water for defecation is led by a conduit 
to a continuous filtering apparatus consisting of 2, 3, 4, or more frames of 
iron, zinc, or wood similar in construction, and boxing one within the 
other, and either square, round or other suitable form; within these 
frames a felt or other filtering substance is stretched, and when the 
matter to be filtered is very tenuous, a layer or layers of carded cotton 
having the filtering surface between two metal sheets is employed. The 
water arriving at the first filter is clarified after passing through the 
second and t ones. When the water is very impure the first filter be- 
comes choked; it is consequently removed by levers, or otherwise, and 
cleansed in a water bath. The whole column of filters is raised mecha- 
nically, and under the last a clean filter is placed; the second becomes 
the first, the others following in rotation. The more frequently the first 
filter is removed, the quicker the filtering is performed. The water con- 
tained in the last filter still holds sulphate of lime in solution unprecipi- 
tated by the lime water, nevertheless the water is purified to the extent 
of two-thirds. To prevent this sulphate from injuring the heated sides 
of the generators, a proportionate quantity of ulmic acid is added to the 
water, which prevents the agglomeration cf the salts by, transforming 
them into mire. 

117. Lames, W. Lighbody, Bow.—Dated 8th January, 1874. 

This invention relates to an improved means of supplying air for sup- 
porting combustion to the burners of lamps for burning ffine and 
other hydrocarbon oils, whereby the ordipary chimney may dispensed 
with ; and consists essentially in the employment of a tube of wire gauze 
or perforated metal surrounding the wick tube, through the perforations 
of which tube the air is supplied to the burner. 

185. Destruction or INsEcTs ny THE AID OF STEAM ALONE OR MIXED 
— CuHeMicat Vapours, A. Pourché, Montpelier.— Dated 14th January, 
874. 

This invention relates to an improved method or process for the de- 
struction of insects, and which consists in the injection of water steam 
alone, or of water steam mixed with chemical vapours or gases. 

523. Laur Burvers, A. Lighbody, Edinourgh, and W. Lighbody, Bow.— 
Dated 10th February, 1874. 

This invention consists of an improved wick tube, principally appli- 
cable to paraffine lamps, made of an angular or zigzag shape, othe a 
greater breadth of wick within the same diameter of socket is obtained. 
2173. Rearinc anp Mowina Macuines, M. Benson, Southampton-build- 

ings, London.—A communication from W. N. Whitely, Springjield, U.S. 
—Dated 23rd June, 1874. 

This improvement relates to the class of harvesters known as the two- 

wheeled double-jointed machines, and consists in the bination and 


Wi 

day had arrived, and owing to the settlement of the wages diffi- 
ae with the colliers in the Cannock Chase district, it had 
been hoped by all, and expected by many, that an arrangement 
would by Wednesday have been come to between the masters and 
men in the localities whence ironmasters and ironfounders and 
similar manufacturers obtain their supplies of fuel. But the un- 
success of the efforts of Mr, Chamberlain on Tuesday appeared to 
most people on ’Change to indicate that we are no nearer toa 
settlement than before. There were no complaints of the course 
which the masters took. It seemed to be admitted that the strike 
is fast dying out, and that the men must go in on their masters’ 
terms; and, further, that the drop, which so many are now ex- 
pesting, must be succeeded by another before either mastcrs can 

ers or 


get o men ave! oes. The regrets expressed by 
many were, first, that the colliers were not served with a notice 
some time for an additional drop when it was found that 


they would not accept the reduction which is still in dis- 
pute; and, next, that the men are still so determined 
to pursue a course which so seriously embarrasses all the 
departments of industry represented on ’Change respectively of 
Wolverhampton and Birmingham. Little or no modification in 
the terms upon which both sides separated on Tuesday was 
thought a to be offered by either masters or men whenever 
they reassemble. At the same time that these views were held 
by those members of "Change who have been opposed to arbitra- 
tion, still there were others, who, suffering from the smart of being 
unable to do business on the day which they regarded as of all 
others most likely to bring business, were louder than ever in their 
complaint that the disagreement was not long ago submitted to 
that method of adjustment; and they pointed to the very much 
greater loss which has accrued to the district than could havebeen 
possible, even supposing the arbitrator had not understood the 
question, and had made an award altogether opposed to the facts. 

There was a great and excited meeting of the iron and cognate 
industries making up the quarterly meeting in Birmingham this 
—Thursday—afternoon. The excitement arose out of the anxiety 
which the market displayed to know what might be the prices 
quoted by the leading makers of both pig and finished iron in the 
Shropshire and the Staffordshire and Worcestershire districts. 
Nor was the excitement allayed when it became known that 
the Earl of see ny A we Messrs. Barrows had brought down 
the prices of their finished iron £2 per ton, making Earl Dudley’s 
bars £12 12s, 6d. per ton, and Messrs, Barrows £12, with hoops, 
sheets and plates in proportion. Simultaneously the Lilleshall 
Company reduced the price of their cold-blast firsts 10s., and of 
their hot-blast 15s., making cold-blast £7 and hot-blast £5 15s. 
per ton. These quotations regulated all transactions in best iron ; 
medium and minimum qualities were not much altered. The 
accountants finished their examination of the masters’ books, and 
declare the average to be such as to entitle the puddlers to 11s. 9d. 
per ton up to Oct. 3rd, and the millmen to wages regulated by 
that basis. 

Not a few of both buyers and sellers had expected a different 
issue of the deliberations which it was known would be undertaken 
between the close of the meeting in Wolverhampton yesterday— 
Wednesday— and the opening of that herethisafternoon. However, 
by the close of the market matters seemed to have pretty much 





arrangement of parts for mounting and operating the reel rake, and 

controlling and operating the ine when used as a reaping or mowing 

machine, 

2209. Gas Encines, G. Haseltine, Southampton-buildings, London.—A 
communication from G. B. Brayton, Boston, U.S.—Dated 25th June, 





1874. 

The said invention consists in certain means for enabling a given 
q y of at pheric air as it is passing toward the combustion 
chamber of the engine from a reservoir where it has been confined under 
ae to become carbo by being brought into contact with a 
iquid hydrocarbon which is vaporised by the air current sing over or 
through it; and such vapour being absorbed by the air, a compound 
results which possesses the constituents of carbon, hydrogen, and oxygen 
in proper proportions to furnish, when ignited, the agent of force for the 
motive power of the engine. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE good offices of the Mayor of Birmingham have, in the 
matter of the colliers, been successtul to the extent of adjusting 
matters with the men in the Cannock Chase district. As to 
them the following agreement has been concluded :—‘‘ (1) The pre- 
sent agreement to last for two years certain, and then to continue, 
=e to six months’ notice ; (2) the rate of wages to rise or fall 
with the price of coal, in the proportion of 3d. per day in 
for each shilling per ton in coal, the basis to be 3s. 6d. per > 
when best deep coal is 15s. per sale ton ; (3) wages, however, are 
not to be reduced below’3s. 6d. per day for the next six months, 
and in no case to be less than 3s. per day, or age than 5s, ; (4) 
the allowance of coal to continue as usual.” The “day ” spoken 
of is a stint. Good miners are able to make from astint and a-half 
to two stints a day. By this agreement at least five thousand men 
are affected. They resume work at the drop for which their 
masters gave them notice; but their wages are not to be further 
reduced for six mon On behalf of the men the terms were 
agreed to provisionally by Mr. — the president of the 

algamated Association of Miners, an by Mr. Brown, the vice- 
president, and by Mr. Win. Pickard, another influential representa- 
tive of the union, who candidly confessed that they were induced to 
take that course because of the pos drop in prices of coal 
and iron the country through. They were persuaded that there is 


no alternative but to face the falling market by concessions, and 
that therefore to resist such terms as those here sketched would 
be to prejudice the interests of capital and labour alike, It was 





lapted themselves to the necessities of the trade, and a better 
business was done in nearly all the branches than had been 
anticipated. D the week the mills and forges have not been 
so actively employed either at the establishments where prices are 
kept at a maximum or at those at which medium and minimum 
rates prevail. This is due mainly to the circumstance that a 
fortnight and three weeks ago orders were given out that could 
not be any longer withheld ; but after that distribution purchasers 
reserved further buying until the ring determined the probable 
scale of prices up to Michaelmas. At the same time, a little of 
the quietude must be attributed to the stock-taking which is now 
going on at several works. 

In consequence of the protracted disaccord between the masters 
and the men in the tin-plate making trade of South Wales certain 
tin-plate firms in the South Staffordshire district have been 
largely benefited. The firms to which I allude have throughout 
the recent period of quietude been enabled to keep their mills in 
fair activity. If, however, everything had been right in the 
southern Ley these firms would have had hardly anything 
to do. e late financial difficulties in the United States have 
had a most ps effect upon the export branch of this in- 
dustry as well in South Staffordshire as in South Wales, This 
will appear when I state that I have nal knowledge of one 
firm, who, owing to the depression the United States trade, 
have experienced in their transatlantic exports a falling off to the 
extent of £40,000 per month. These figures are important enough 
in themselves, but when they are taken in connection with the 
fact that the U.S. A. trade is almost the only foreign business 
that is done by the tin-plate makers of the South Staffordshire 
district their significance is largely increased. We have not 
here the advantage of the immense Spanish and Swiss trade, 
which is enjoyed by the South ales firms; but we 
are just now getting into a branch of the European continental 
tule which promises to be of considerable value to us, Lately 
we have been somewhat with Germany, shipping the goods 
vid Hull. The railway people, who have been thereby benefited, 
tasting of the sweets, desire a surfeit. With this view they are 
offering through rates to manufacturers in this district which 
stimulate en’ Hence that has been done by individual 
firms which is likely to prove to their permanent advantage in 
respect of the trade with Germany. I am unaware whether other 
districts are suffering from what we are doing, or whether we are 
opening up altogether new ground. The fact, however, is, as I 
have stated it ; and the firms most advantaged are those whose 

ucts have already secured for them a name of much repute in 





ket. 
In Bi ~ ham the manufacturers have during the it week 
been chiefly ting their attention tenteck-taking and balanaing, 


Messrs. Hardman and Powell, the well-known medieval glass 
and metal workers of Birmingham, have just completed a work of 
rare excellence and elaboration, in the shape of a richly gilt and 
jewelled monstrance, or altar shrine, for the exposition of the 
Host, for the church of the Benedictine College of Ampleforth, in 
Yorkshire. The monstrance, which is from the designs of Mr. 
John Hardman Powell, is of unusual proportions for a vessel of 
this character, measuring no less than 3ft. 6in. in height. It con- 
sists primarily of a — heart, in a metal frame, surmounted by 
a jewelled and enamelled cross, and supported on an elaborately- 
chased octagonal pedestal, the stem of which is enriched with 
wrought bosses or roses in sunken panels, The crowning excellence 
of the work is the shrine or canopy which surrounds and dominates 
the centre piece. This may be described briefly as a fretted Gothic 
spire and cross, springing from a trellis-work crown, which is sup- 
ported by an elaborately-wrought open framework. In the front 
and sides of the framework are placed admirably-modelled 
angelic figures in attitudes of adoration, the elongated outstretched 
wings adding a new charm to the composition by breaking the 
uniformity of the perpendicular lines, and in ucing new ele- 
ments of linear harmony. The lower finials of the framework 
consist of enamelled escutcheons, bearing alternately the monogram 
of the college, and its motto, Pax. The entire work, which has 
taken three months to execute, is in the highest style of mediwval 
art, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE two quarterly meetings this week have as usual considerably 
interfered with business in the iron trade here, as consumers are 
anxious to see what result they will have upon prices before 
entering into forward engagements. The desire to see the effects 
of the late strike altogether removed has also a considerable effect 
in restricting business. Trade consequently has been very un- 
settled, and purchasers have been restricted as a rule to merely 
covering pressing immediate requir ts, s in 
many cases running themselves to the lowest possible 
point before they came into the market. As, however, 
stocks in the hands of consumers are very low, a consider- 
able amount of business is looked forward to during the ensuing 
quarter, if only a fair basis is arrived at for future opera- 
tions. In cold blast pig iron sales have been made pretty freely 
during the past weck, at prices subject to those ruling at the 
quarterly meetings. For the better classes of foundry iron 
there has also been a fair inquiry, but transactions have only 
been small. The current quotations range about as under, 
No. 1, which is still rather scarce, 80s, per ton, de- 
livered in the Manchester district; No. 2, 75+. per ton, and 
No. 3, 70s. to 72s. 6d. per ton. For forge numbers there is still 
but little demand, and quotations which, however, can be con- 
sidered as little more than nominal, range from 65s, to 66s. 6:. 
per ton. For bars and other forge manufactories there has been 
a fair inquiry, but business has been restricted by the anticipa- 
pation of a reduction in price at the Birmingham meeting. Bais 
are quoted at from £0 10s. to £9 15s, per ton, and hoop iron, fur 
which there is a good demand, about £11 10s. per ton. 

The Lancashire forges continue fairly employed ; general engi- 
neers and founders have also a fair amount of work on hand, and 
boiler makers continue busy. 

The coal trade generally is rather quiet, but Conte for the time 
of the year, and although the common qualities exhibit a softening 
tendency, prices as a rule are firm. Purchases, however, to a largs 
extent are only made to cover immediate requirements, as many 
consumers anticipate that some reduction may be made. Any 
material fall in prices, is, however, not to be expected, although, 
if the labour question becomes more settled some slight con 
cessions may be made. A strong tone is maintained in the Man 
chester market in consequence of the continued strike in the 
Ashton and Oldham districts. For house coal there is a steady in- 
quiry, and good hard fuel suitable for furnaces is also in request at 
full rates, but burgy and slack are rather quiet, and there is a 
good deal of enionaiien in the commoner qualities. The Liver- 
pool market is rather unsettled in consequence of the uncertainty 
with regard to the labour question in South Wales, but for the 
best qualities of coal there is a good demand for export. Common 
sorts are, however, not much inquired for, and purchasers are very 
reluctant to buy at late rates. In the Wigan district trade is gene - 
rally quiet, and there is a slightly downward tendency in prices. 
Although there is a good shipping demand for the best quality of 
coal the home requirements are only small, and many colliery pro- 
prietors are putting down in stocks. Common coal is dull and 
plentiful, with a slight softening in prices, The gas coal trade is 
good, and prices are firm. The coke trade continues dull, and in 
some cases a reduction of 2s. 6d. perton has been made this month, 
but a fair local demand is reported for the best Durham made 
cokes, 

An adjourned meeting of the shareholders of Messrs. Andrew 
Knowles and Sons, Limited, was held in Manchester on Tuesday, 
when the addition to the articles of association to which I have 
previously referred was unanimously agreed to, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE transactions in the Glasgow warrant market during the past 
week have for the most been of a purely speculative character, 
and very little business has been done. Prices of pigs have again 
fallen, and they are now about 22s. lower than the figure of a fort- 
night ago. The quotation mounted on Friday to 78s., but no busi- 
ness was done, and the rise was undoubtedly due to the action of 
the brokers. The nominal price of warrants in the afternoon was 
77s. 6d. The market was very idle on Monday; buyers and sellers 
appeared alike cautious, not knowing what turn things might take. 
One transaction took place at 76s. 6d. No business was done on 
Tuesday, and the prices remained nominally, buyers, 77s. cash ; 
sellers, 77s. 9d. 

The makers’ quotations are as follows :—Gartsherrie, No. 1, 
100s.; No, 3, 82s.; Coltness, No, 1, 102s. 6d.; Summerlee, No, 1, 
95s.; No. 3, 80s. ; Langloan, No, 1, 102s. 6d.; No. 3, 83s.; Govan, 
No. 1, 82s.; No. 3, 80s.; Calder, No. 1, 102s. 6d.; No, 3, 82s.; 
Shotts, No. 1, 95s.; No. 3. 85s.; Carnbroe, No. 1, 87s. 6d.; No. 3, 
82s.; Monkland, No. 1, 82s. 6d ; No. 3, 80s.; Clyde, No, 1, 83s.; 
No. 3, 80s.; Eglinton, No. 1, 80s.; No. 3, 78s.; Dalmellington, 
No.1, 80s.; No. 3, 76s.; Glengarnock, No. 1, 90s.; No. 3, 8ls.; 
Carron, No. 1, 82s. 6d. Kinneil, No. 1, 85s.; No. 3, 82s, Com- 
pared with last week, it will be seen that a considerable reduc- 
tion has taken place in a number of the brands. 

The malleable trade continues in a very languid state. A few 
of the works are indeed steadily moving, but that is as much as 
can be said. Orders are few and far between, and since last week 
prices have in some instances given way. A general reduction is 
talked of, and will probably take place soon. It would be sub- 
mitted to with chee should it assist in a revival of trade. 

I mentioned last week that the supplies of coals were unusually 
abundant, and, as a result, we have had within the past few days 
a very considerable reduction in the prices. The retail price of 
the Long) household onte has fallen Le ly 2s. per ton, and manufac- 
tu escriptions have experien a corresp 4 ease. 
oe Le sy duction is at present much greater than is 
wanted, and the continuation of the strike by a section of the 
miners does not make the sili ¢ — . * ——_ of 
fact, a e iron making firm e neighbour of Glasgow 
have Sioeel up their ms alleging _ they can purchase coals for 
manufacturing purposes cheaper in the open market than they can 
Sine thorn wll datte own oolibasten, 8 are accumulating at 
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many of the pits. These remarks apply almost equally to all the 
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coal is very slack, and the prospects of the trade are far from 
encouraging. The shipping and export trade is flat. ‘ 

A poorly-attended meeting of the Maryhill miners was held in 
Glasgow on Monday, to hear an address from Mr, Macdonald, 
M.P. By vote of the meeting, reporters were excluded ; but I am 
informed that the hon. gentleman, in the course of his remarks, 
said it was folly for any portion of the men to hold out longer. 
He also said that in the present state of trade, and the low price of 
pig iron, the strike was one of the most insane that could be 
imagined, and that the men who goaded the miners on to continue 
it deserved anything but praise. 

The advocates of the strike had a meeting the same day with a 
number of the men, in the open air in the neighbourhood of 
Hamilton, and resolved to prolong the struggle, appealing for sub- 
scriptions on behalf of those on strike. 

Since last week several additional works have accepted the em- 
ployers’ terms, and the numbers out are being gradually reduced. 
Messrs. Colin, Dunlop, and Co.’s ironstone miners at Govan, after 
a strike extending over sixteen weeks, have recommenced work at 
5s. per day, the terms offered by the company. : 

An extensive lockout of miners was made on Monday in Ayrshire. 
The colliers at Galston in that county remained out after most of 
the others had accepted the proffered terms, and with the view of 
bringing them to yield, the employers a fortnight ago intimated 
that there would be a general lockout unless they did so, The 
men remained obdurate, and so the lockout has taken place. 
Although it embraces a great many works, it is not general 
throughout the county. Since the lockout the workmen have 
had a meeting, and resolved to continue the struggle. 

Some very interesting business came before the half-yearly 
meeting of the Scottish Meteorological Society, which was held 
the other day in Edinburgh. A valuable paper was contributed 
by the secretary, Mr. Alexander Buchan, on the influence of tem- 
perature and climate on disease and mortality. Mr. Ballingal, of 
Islay, exhibited, and gave a description of, a new pressure anemo- 
meter which he has invented, It consists of a measured surface, 
which registers the force of the wind by means of an index, acted 
upon by a wooden plunger in a bath of mercury. Mr. Thomas 
Stevenson, C.E., described a portable barometer made of malleable 
iron, which embodied an ingenious arrangement suggested to him 
by Mr. E. Sang. He stated that iron would also be very suitable 
for water or oil barometers, in which a very large scale is desirable 
for showing sudden changes in atmospheric pressure. 

Apropos of the resolution of the Government to appoint a fresh 
Royal Commissioner of the subject of river pollution, it may be 
mentioned that Mr. Deas, C.E., in a report submitted to the 
Clyde Navigation Trustees on Tuesday, stated that the river 
Clyde is at present in a worse state of pollution than it has been 
at any time since he became engineer to the Trust upwards of five 
years ago. 

Mr. Deas also reported that during last quarter 270,208 cubic 
yards of water had been lifted by dredgers from the bed of the 
river. The widening of the river at Shieldhall, and the removal 
of the rock from the bed of the river at Elderslie, have been 
continuously carried on, two diving bells employed at the latter 
work having lifted 2014 tons of rock during the past three months, 
The sinking of the last group of cylinders for Plantation (Quay 
was completed last month, and a few days will suffice to complete 
the superstructure, which wiJl add 2984 lineal yards to the 
quayage of the harbour, with a depth in front of 15ft. at low 
water. The construction of two new graving docks and new docks 
for berthing, to the extent of about sixteen acres in area, are in 
progress, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


DesPItE the many efforts to prevent a rupture, the concessions 
made by the coalowners at an early period of the negotiations, and 
the earnest advice to the contrary of the trades union leaders, a 
very large proportion of the miners employed at the South York- 
shire and Derbyshire collieries are now out on strike. It will be 
remembered that in the first instance the coalowners determined 
to give notice of a reduction of 20 per cent. from the current gross 
earnings on May 20th, but after a conference with a deputation 
from the South Yorkshire Miners’ Association, they consented to 
make the notice one for 125 per cent. only. Several delegate 
meetings of the men were then held at Barnsley, resulting in one 
determination only—to accept a drop of 10 per cent. from the 
various advances which have been conceded since October, 1871, 
and which altogether amount to 574 percent. The men, there- 
fore, came to the direct conclusion net to accept more than pre- 
cisely one-half of what the owners desired. As already recorded 
in these columns from time to time, the owners again assembled, 
and arrived at the resolve to adhere to the reduction of 124 per 
cent. They, therefore, in the majority of instances, gave notices 
to that effect to their men, the time expiring on Wednesday. Out 
of the whole number, say 23,000, of miners belonging to the associa- 
tion, some 21,000 are out of work. In detail I may here record that 
the men at the Strafford collieries, numbering about 350, ceased 
work on Thursday last and brought out their tools, and on the same 
day notices were given at the Mount Osborne and Gawber collieries, 
near Barnsley. ‘fhe Clay Cross miners—a large body of men— 
have also ceased work, and brought out their tools, In this case 
it is believed negotiations will bring about an early resumption of 
work. The men at Sheepbridge and Stavely have ceased work, 
but it is understood that the former company have made arrange- 
ments for a supply of fuel from the South Wales district. Mr. 
Chas. Markman, the well-known manager of the Stavely establish- 
ment, has issued an address to the men in which he states his 
anxiety that there should be no misunderstanding between himself 
and the men, and explains that even at the reduction of 124 per 
cent., every collier will be earning 10s. in the pound more 
than he had before the general rise in wages took place. 
-—wages such as are not now justified by the state of trade, The 
reduction proposed is, he says, necessary and essential for the main- 
tenance of our trade, and he thinks it would redound to their good 
sense to submit to a step which in no way really meets the altered 
circumstances of the trade. He warns them that if a serious dis- 
turbance takes place, ‘‘ you will ultimately go to work at a reduc- 
tion few of you now contemplate.” He dwells upon the efforts 
made by the company to improve the men’s condition and educate 
their children, besides the erection of superior houses and the con- 
struction at enormous expense of works to bring a wholesome 
supply of water into the parish fora distance of eight or nine miles, 
He reminds them of the serious responsibility they will incur by 
throwing out of employment a large body of industrious iron- 
workers, who have, he says, ‘‘ received no such large increase of 
wages as yor have.” Mr. Markham then concludes one of the most 
friendly remonstrances ever addressed to any body of working 
men by an appeal to their good sense to avert a serious and long 
continued struggle. As a last effort to induce the men to accept 
what is the inevitable necessity of the situation, the council of the 
Miners’ Association met again at Barnsley on Monday, and passed a 
resolution agreeing to a reduction of 10per cent. in wages, but asking 
thatthe drop be from the 8th of July instead of the20th May. This 
resolution has been forwarded to the coalowners, The same 
(Monday) evening a mass meeting of some 7000 miners with their 
wives, &c., was held at Barnsley, to consider the state of affairs. 
Mr. Normansell and Mr. Casey, the secretaries, were present, but 
were very badly received by the meeting, which was, indeed most 
uproarious throughout. Mr. Normansell reminded them that 
nearly all the 24,000 members of the association would be on strike 
in two days, and with so large a y of men out they 
would spend all the funds of the association in a month. Ten 
collieries had effected a compromise of 10 per cent. on the 1871 
prices, and three collieries were at work onthe 10 per cent, 











reduction from the gross earnings, but there were already 1200 
men out. If they went on strike, it would take £12,000 to give 
the miners in the union 8. per week each. If they had a million 
of money they could no’ resist the reduction with any good to 
themselves. Not cue district had struck successfully. He advised 
them to accept the reduction. Mr. Casey, secretary, spoke in a 
similar strain, but both he and Mr. Normansell were constantly 
interrupted and hooted. Ultimately a miner ascended the 
latform and moved ‘that the secretaries be suspended 
or three months,” but it is creditable to the majority to 
state that it was met with a yell of disapprobation and was not 
assed, but there was so great an uproar that the meeting was 
rought to an abrupt conclusion. Numerous district meetings have 
since been held in various places, the general tone being strongly 
opposed to any reduction, but I am still of opinion that the men 
will see that they cannot fight long with any reasonable chance of 
success, and that therefore the strike will not be of long dura- 
tion. 

The unpopularity of Messrs. Normansell and Casey, the two 
secretaries, who have advised the men most prudently in this 
emergency, is said to arise, not only from the fact of their advising 
the pt of a reduction, but from the fact that they have 
been mainly instrumental in the purchase of a colliery—the Shir- 
land—on behalf of the association—a step which many of the men 
by no means consider wise or advisable. So far the Sheffield iron 
and steel works are not much affected, but should the dispute last 
more than a few days, many of the works in the vicinity will be 
set down. I should state that most of the steel works prefer, and 
use, Durham coke, so that they will not in that respect be greatly 
inconvenienced. Generally speaking there is no material altera- 
tion to record in the state of trade here. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tr anything, there is a very slight improvement in the pig iron 
trade of the North of England within the past two weeks ; but the 
difference is so slight as to be all but imperceptible. The inquiry 
for No. 3 pig iron is still very slow, and at the quarterly meeting 
of theiron and allied trades held at Middlesbrough on Tuesday, 
the business was considerably less than usual, No. 3 was quoted at 
62s. 6d. to 65s., and No. 4 was quoted as low as 56s., but at the latter 
figure very little was onoffer. Indeed, it is only weak holders who 
are disposed to do business at any such price, and this is not to be 
wondered at, seeing that neither raw materials nor wages have as 
yet reached a level that would permit of a profit being left at this 
rate. ‘There was little or no hope entertained of a speedy im- 
provement to any considerable extent, There are some who think 
that many orders, now held in abeyance, will soon require to be 
given out ; but the more general impression is, that at home as 
well as abroad there is an almost total suspension of industrial 
progress, and that until we have had at least six months longer of 
the depression that has now overtaken the trade, little real im- 
provement can be expected. 

At the quarterly meeting on Tuesday there was less than usual 
of a special character on exhibition. Samples of foreign ores 
were exhibited by Mr. J. Jennings, and attracted some attention, 
In the present stage of uncertainty and depression that has over- 
taken the finished iron trade, there is a disposition on the part 
of some of the more enterprising aad speculative iron makers to 
attempt the introduction of new processes and machinery promising 
to effect an economy or an improvement in the production of iron. 
Among recent essays in this direction, one that claims a good deal 
of attertion is a new forge being constructed near Eston, in order 
to test the merits of the patent puddling furnace of Mr. Thomas, 
of Acklam Refinery, Middlesbrough. This furnace was described 
nearly two years ago before the Cleveland Institution of Engineers, 
but it hasnever until nowhada fair trial ; and whether or not it will 
supersede the present form of puddling furnace, it is generally 
admitted that it has about it the elements of considerable in- 
genuity and novelty. At the Tudhoe Ironworks of the Weardale 
tron and Coal Company, Dormoy’s revolving rabble is still being 
experimented with in conjunction with Griffiths’ puddling ma- 
chine, and there is a disposition on the part of the management 
of these works to give it a still more extensive trial. The results 
hitherto attained have been most satisfactory, the consumption of 
coal averaging over a whole month not more than 15 cwt. per ton 
of puddled bar, as against an average of 24 cwt. to 25 cwt. in 
the common puddling furnace. The Erimus Iron Company are 
still endeavouring to bring to greater perfection the Danks 
system of rotary puddling, which does not appear to have made 
that progress in Cleveland that was originally expected. 

Finished iron of all kinds is in limited request, and this is 
especially true of rails, some large mills not exceeding one-half of 
their productive capabilities. Plate makers are rather better off 
for orders, ‘The new plate mill of the Skerne Ironworks is likely 
to be set in operation very soon. Prices for both rails and plates 
are, however, very unremunerative, leaving only thelbarest margin 
of profit where they do not involve an absolute loss, and it is no 
secret that not a few firms have recently been working at a loss 
just to keep their works busy. Rails are quoted at £8 10s. to £9, 
and plates at £10 to £11. 

There is really no change to note in the coal and coke trades. 
Demand remains dull, and prices are showing rather a falling 
tendency. Coke is quoted at 17s, 6d, to 20s. per ton, and 
manufacturing coals at 8s. to 10s, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE miners were all paid off at Cyfarthfa on Saturday last, and 
now, out of the whole large establishment, only two pits are kept 
working and one of the blast furnaces at the upper works. The 
situation there seems more dismal than ever. During the great 
strike there were extensive repairs carried on, but now the furnaces 
are left untouched, as if Mr. Crawshay had given up the idea of 
blowing them in again. 

Turning to Plymouth Works, there is not much of a hopeful 
character presented. All work of a prospective character, such 
as sinking new pits, has been abandoned, two furnaces only are 
kept going, and in the case of a shaft which had actually been 
sunk into the coal, this also has been stopped. At Aberdare 
Mr. Fothergill has only one furnace in blast. Rhymney is toler- 
ably busy, and at Tredegar, which has only recently be restarted, 
there is a better tone observable. Dowlais also is doing an average 
trade ; but I have just learnt that the notices out at all other 
works of a termination of contract with the month of July, and 
spplying toironworkers and ironwork colliers only, at Dowlais ap- 
ply to every man, fireman, steam and house collier. So if Dowlais 
vee more active than neighbouring works, it is evident that 
the depressing influence of trade has told severely there, and must 
of necessity lead toa marked reduction in es, 

The question of t of reduction, whether 10, 15, or 20 per 
cent., is to be arranged, I hear, on the 27th of this month, and will 
come into operation on the 1st of August. 

The coalowners meet next week. Many of them are disposed 
to be satisfied with 10 per cent., but it is not yet decided what 
the reduction shall be. There never was a more g condition 
of things than now. The men are like quicksilver, yielding in one 

uarter, they spring up in another. Last week, in looking over 
the list of collieries out, I found that there were several in the 
Swansea Valley, and a e number of sinkers in the Rhondda. 
This week the sinkers in Clydach Vale and other places resumed 
work, and on the same day the house colliers of. Energlyn and 
other collieries in the Caerphilly Valley took out their tools, and 
appearances indicate rather a severe contest in that direction, 








The situation as regards the ironworks is becoming Se ang 
One of the managers of a large ironworks assured me lately that 
it cost very little less than £10 to make a ton of really geod: rails, 
yet buyers offer £7 to £8. No change can be expected until a 
reduction of 30 per cent. has been effected; and there is a conso- 
lation in the opinion given by a commercial traveller of experience 
that trade generally wo be benefited by such a Saaition. 
Even the workmen themselves would be better off, as, in good 
times, the rule is lavish expenditure, while in moderately bad times 
the comforts and necessities are kept more prominently in view. 

The tin-plate lockout is breaking down ; Penclawdd, Morfa, 
Hendy, and Landore last week, now Morristoz, Worcester, Duff- 
ryn, and Beaufort are restarting, and in some cases the considera- 
tion shown by employers has been so marked that a certain 
improvement in the relations between masters and men may be 
confidently expected. 

The collieries supplying ironworks with bituminous small are in 
a depressed state, and itis a question whether some of the principal 
will not be obliged to stop for want of room to stack any more. 
Coke ovens are out in all directions, In many places the specula- 
tion of building long ranges of ovens just as the market was 
declining has proved a great failure. 

August is to be a noticeable month in Cardiff, principally by 
reason of a visit from the North of England Engineers’ Institute, 
and also representatives of the Institution of Mechanical Engi- 
neers, One of the chief objects of their visit, I hear, is to examine 
the new Bute Docks now in course of completion. Excursions are 
also planned to Dowlais, Merthyr, Aberdare, and other dis- 
tricts, and the ports also of Swansea and Newport. In the fatal 
explosion of dynamite near Merthyr a little while ago, by 
which an agent from the North of England and another man 
were killed, the surgeon who was first called to the spot failed to 
discover any fragments of iron shattered off which might have 
caused the death of the agent. One piece was found to have 
struck a bystander, inflicting mortal injuries, penetrating the 
femoral artery, but this was the only piece broken off. Ina con- 
versation with the surgeon, he has requested me to “‘ ventilate ” the 
matter in THE ENGINEER. The agent was torn to pieces as if by 
a thousand bullets, and the view taken of the case by the surgeon 
is that this was produced by concussion of the gas. 

One of the managers of the Rhymney pits was charged this week 
with breach of colliery rules. No less than eight offences were 
stated, but as it transpired in evidence that the pit has only till 
recently been a mine pit, and that all defects had since been 
remedied, only a nominal fine was inflicted. At the examination 
Mr. Lionel Brough, her Majesty’s inspector, deposed that far more 
lives were lost by falls of top and sides than by fire-damp explo- 
sions. 

The Vernon Tin Works men decided on Wednesday to remain 
out until the end of the month. 

The Dafen men are gone in, 
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History of the American Ambulance, Established in Paris during 
the Siege of 1870-71. Sampson Low and Co., London, 1874. 
By T. W. Evans, M.D., Ph.D. 

Tus is but the first volume of a work which may extend 
to two or more, and which will present in every sense an 
exhaustive account of all that was done by the American 
Ambulance Society established in Paris shortly after the 
declaration of war in 1870. We can, of course, form no con- 
jecture as to what stores of information may still remain at 
the command of the editor and author of the greater part 
of this volume, for the whole is not written by Dr. Evans, 
the part which details the surgical treatment and its re- 
sults being contributed by Mr. John Swinburne, and the 
medical part by Dr. W. E. Johnstone. After what has 
been given in this volume, however, we can hardly imagine 
what can remain to fill profitably such another ponderous 
volume as this, which weighs no less than five pounds, and 
contains nearly 700 pages of royal octavo size, exclusive of 
plates. In size and style it is somewhat characteristic 
of the “big” nationality whence it emanates, and shows 
no tendency to let the light of American good works 
be placed under a bushel. “For a considerable time 
after the formation of the Ambulance Society in Paris no 
measures ending in effective action seemed to have been 
taken, and it appears to have been somewhat undecided 
whether the military hospital assistance it proposed to 
afford should be of an ambulatory character, following one 
or both armies in the field, or should assume the position 
of quasi permanence as to position which it ultimately 
took. The unlooked-for suddenness with which the 
Germans broke into France, and the imminence of the in- 
vestment of Paris, probably settled the matter, and 
determined the construction of a fixed military hos- 
pital at Paris, having nothing of ambulance about 
it except the character of its buildings and the pos- 
sible chance that the movements of one or other of the con- 
tending forces might necessitate a break up of the whole. 
Some difficulty was experienced in obtaining the site, and 
that ultimately selected—viz., a plot of vacant building 
ground on one side of the Avenue de l’Imperatrice, be- 
tween the Arc de Triomphe and the Bois de Boulogne— 
appears to have been anything but a judicious choice. It 
was irregular in form, surrounded by walls or buildings, 
had been excavated to the depth of 10ft. or more—pro- 
bably as a quarry for rubble stone—and subsequently filled 
in with rubbish, of which a large proportion consisted of 
deuse, impervious clay. It seems to have possessed abso- 
lutely no surface drainage, had been in the preceding year 
the site of a dog show, and was when possession was ob- 
tained of it a jungle of weeds. Endless trouble seems to 
have been experienced during its occupation—viz., between 
September, 1870, and March, 1871—in attempting to drain 





this forbidding surface, which even after large sums had 
been expended upon pipe draining into puits d’absorptions, | 
and the spreading of quantities of gravel, tan, &c., upon 
the surface, remained to the end a perfect slough in the 
wet weather of winter, renderimg the dryshod passage | 
between the various buildings only practicable upon planks 
raised some inches above the surface. 

So much justly admits of praise in most of what Ameri- | 
cans do, both as respects originality and boldness of 
thought, and in the careful and logical way in which 
«dk tails are worked out, that we may venture to say here that | 
these seem to have been greatly wanting in the very first | 
step taken in this case. There can be little doubt but that | 
great difficulties may have been encountered in obtaining | 
any site with a reasonable security of tenure either from | 
Paris within or the enemy approaching from without, and 
lawful authority in the latter part of 1870 within the walls 
of Paris was in such a state of dislocation, that the selec- 
tion of a site on Government ground, if obtainable within 
the enceinte, may have been quite as uncertain as upon land 
held by individuals, Still, the selection of a site such 
as we have described, does not seem to have been made 
with sufficient consideration. Upon this piece of ground 
& commencement was made by constructing a kitchen, 
latrines, and one or two buildings of timber and canvas, 
more or less partaking of the character of tents ; these were 
from time to time added to until there was space for about 
200 beds, with various sheds and adjunct buildings for 
sheltering ambulance wagons and various stores and appli- 
ances. A small laundry was ultimately added, and a store 
for washed linen, together with various offices for the 
medical staff, superintendents, and nurses, The most 
awple details are given as to the construction of these build- 
ings, especially those supplied with beds for the medical 
and surgical wards. These details may be expected to form 
the chief objects of interest which our readers will find in 
the volume. We cannot say, however, that we find much 
to praise in the constructivg ingenuity displayed in any of 
these details, with the exception of the very simple and 
effective method of warming employed, and which seems to 
have been devised by General Morin, who forwarded 
designs for its execution from his office at the Conservatoire 
des Arts et Metiers, A trench or drain was carried round 
the area to be occupied by each of these tempo- 
rary hospitals, which were arranged, as far as the 
irre ity of form of the ground would permit, in 
line and end to end—in one instance seven of them abut- 
ted. The floors were of plank, laid upon cross stan- 
chions of timber about 3in. square, and only separated 
from the clay soil by that depth ; the floors not being 
close jointed, dust and refuse found its way down through 
the joints, and in some instances accumulated so as to 
render the sanitary condition of the building unsafe, and 
to compel the taking up of the floor and the saturation of 
the soil beneath with solution of sulphate of iron, as well 
as whitewashing large portions of the interior. The u 
right walls of some of these sheds were formed cntenallg 
of boarding, but both side walls and roofs were chiefly 
formed of canvas, secured on wooden framing. As ts 


the roofs, the construction seems to have been by no 
means successful as respects staunchness under rain or 
melting snow, which, notwithstanding that three plies of 





canvas were superposed continued toadmit the water in 


places where the cloth bagged between the slats. An in- 
terior lining of paper was employed to produce double sided 
walls, with an air space between. Much importance is 
attached to the use of canvas in the construction of these 
buildings, from the perviousness of the fabric admitting of 
a continuous outstreaming of vitiated air without the pro- 
duction of draughts, and the general perviousness of these 
structures in all their surfaces, together with the necessary 
apertures for ingress or e; of light, seem to have been 
the only means of ventilation provided. The means of 
heating seem to have been simple and cheap, and we have 
little doubt as effective as it is described to have been. At 
one end of the first of a line of seven of these hospitals, 
and beneath the level of the floor, a rectangular 
chamber was excavated in the earth to the depth 
of about eight feet, its outer extremities projecting 
sufficiently outside the end wall to admit of access, and 
this part being covered by a wedge-tent roof. From the 
inner end of this chamber a trench was cut leading along 
the entire length of the seven hospitals, its width being 
about 5ft., somewhat more than 3ft. in depth at the cham- 
ber end, and about l6in. at the remote extremity, the 
bottom being thus an inclined plane. This trench seems 
to have had no cover but that produced by the wooden 
floors of the tents. In the sunk chamber a cast iron stove, 
arranged to burn wood or coal, was placed within a brick 
chamber, so constructed as to make the air entering within 
it lick the heated walls of the stove before entering the 
trench. A cast iron pipe or flue was led along the centre of the 
trench for its entire length of nearly 80ft., and terminated 
at the remoter end in an upright funnel with a water cap. 
With a very moderate consumption of fuel the tempera- 
ture of the air in the trench was kept at about 120 deg. 
Fah., and escaping through the joints of the floor into the 
wards, warmed them effectually, and produced ventilation 
by the gradual escape of the warmed air through the per- 
vious upper surfaces of the buildings. The warmth main- 
tained in these with the thermometer below the freezing 
point outside varied between 55 deg. and 60 deg. Fah., and 
was extremely uniform in all the seven hospitals. 

There are unquestionable advantages in the transmission 
of vitiated air through innumerable pores in the roof, and 
the supply of fresh air already warmed from below, in the 
avoidance of draughts, and the certainty of change of air, 
irrespective of attendance as here exemplitied ; all this, 
however, might be secured at as little expense, and com- 
bined with perfect water-tightness, by a different con- 
struction of buildings. A timber skeleton for walls and 
roof ; the walls in brick countries being filled in with 
“brick nogging,” or covered with match-boarding, and 
lined internally with paper ; the roof formed of common 
pantiles, or of those large, thin galvanised iron tiles which 








are largely exported from this country for colonial use, 
with a dowvre aperture for ventilation extending along both 

sides of the ridge, and a porous canvas ceiling extending | 
over the whole interior of the roof and within a few inches | 
of the tiling, would form a better and cheaper structure, | 
and possess all the useful qualities of these canvas- | 
covered buildings. The water supply to the whole esta- | 
blishment was derived from a hydrant pre-existing, to 
which a large filtering apparatus was adapted, whence 
water was led to the various buildings. 

In the latrines there was nothing peculiar, except that 
the urinals were so placed that the men must pass these 
before reaching the closets. The arrangements for storing 
and drying the linen delivered back from the washwomen, 
seem to have been -very defective ; drying and airing 
closets for linen by artificial heat should form an indis- 
pensable piece of apparatus in every military hospital. The 
difference to an enfeebled and blood-drained man of a 
change of thoroughly dried and warmed linen, as compared 
with that in a cold and clammy state, need not be dilated 
on. There is little more to say in reference to this bulky 
volume that would interest our readers ; the surgical and 
the medical reports are, no doubt, of much professional 
value to military surgeons and physicians, but are outside 
our scope. As we have not been able to say much in 
praise of the engineering or mechanical ability displayed in 
the constructive arrangements, it is but fair to add that 
the establishment seems to have done its work well. The 
total number of surgical cases admitted was 247, of whom 
47 died, and of cases for medical treatment only 24 were 
admitted, of whom 7 died, chiefly of bad types of disease, 
such as scarlet fever. 


THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 
Beprorp, July 16th, 1874. 

As I anticipated, the attendance at the showyard this week 
has been very large, the visit of the Crown Prince of Prussia on 
Monday attracting large crowds. His Highness travelled from 
St. Pancras by Pulman car train, leaving the terminus at 10.10 
a.m. He only remained on the ground about an hour, however, 
and, it is said, did not even enter the Royal Pavilion prepared 
for his reception. 

The trials of nearly all the implements were concluded on 
Saturday. I append the official list of awards, from which it will 
be seen that Mr. Coultas obtained the lion’s share of prizes— 
and no doubt very properly—in the classes for drills. The chain 
delivering drill, of which I spoke in favourable terms, however, 
did not escape some recognition, Messrs. Dening and Co. 
getting a £10 prize for hill-side delivery. Mr. Reid’s excellent 
and simple drills did not take the judges’ fancy; the objection 
being that there is a certain want of regularity in the distribu- 
tion of the seed, which can, I think, be very easily got over. 
The shed devoted to the reception of prize implements, carts, 
and wagons was well filled on Monday, and I have thought it 
better to give a somewhat minute account of its contents than to 
devote time and space to a necessarily cursory glance at all the 
implements, wagons, carts, &., exhibited. On one or two points, 
however, it will be well to state that not only my opinion but 
that of several practical farmers does not quite coincide 
with those of the judges as to the relative merits of certain 
of the turnip thinners, hoes, &c., tested. Mr. Kennan, of 
Fishamble-street, Dublin, exhibited three or four of his Clydone 
turnip thinners, which have already been described and illus- 


regretted that no opportunity was afforded of testing its merits. 
Several of the turnip thinners were taken to the fields for trial, 
but as there were no turnips to thin nothing was learned by 
drawing the machines across the field, and finally, and wisely, it 
was decided to withhold all the prizes in this class. That there 
were no turnips must, of course, be set down to the fault of the 
weather, and not to that of the Royal Agricultural Society. A 
very few words will suffice to explain the general characteristics 
of implements for thinning turnips. The seed is sown, as a rule, 
in continuous rows on the tops of small ridges some 20in. to 28in. 
apart. The young plants come up thickly, and require to be 
thinned out, so that at last not more than one will be left at 
every 8in. or 10in. Hitherto the work has been done solely by 
hand, but it is obvious that much might be done by a machine 
which would cut gaps, so to speak, in the continuous line of 
young turnip plants, leaving tufts behind which can be subsequently 
thinned out by hand. The whole cost of thinning by hand from 
the first may be taken roughly at 10s. an acre, the fields being 
gone twice over. The first workislittle more than “ patching,” 
the second thinning requires judgment, and it is unlikely that 
any substitute for hand labour will ever be found. A turnip thin- 
ning machine is, then, a “patching” machine, and nothing more. 
Three different principles are embodied in the machines tried (/) 
at Bedford. The first is exemplified by the “Clydone,” a set of 
sharp steel blades, about Sin. wide, is drawn across the rows 
of turnips, and cut out or scrape out the turnips from the top of 
the drill, and carry them into the furrow, where they quickly 
die. The blades are set about 3in. apart, and the turnips left in 
the intervening spaces are untouched, and form patches subse- 
quently thinned down to a single plant by hand. This is an ex- 
tremely simple and apparently efficient system. Mr. Kennan 
appears to have overcome almost every objection, and the small 
weight of the Clydone—about 28 lb.—its light draught and 
little cost, adapt it to the requirements of most agriculturists. 
The next may be termed the rotary principle, and was exem- 
plified by machines exhibited by Mr. Chambers, These are 
frames mounted on wheels, and fitted at the back with a light 
iron wheel, about 2ft. Sin. in diameter. The wheel stands 
transversely and vertically to the drill at a slight angle across it, 
and is fitted with a number of sharp cutting blades. The wheel 
is driven off the carrying wheels by bevel gear, and as it rotates 
the cutter blades cross the drill and remove the turnips. As 
there is a space between every two blades, it is clear that as 
the machine is drawn forward a space will be leit between every 
two cuts, and in this space a patch of turnips will be left un- 
touched. In some respects the machine resembles in the method 
of its action Hanson’s well-known potato-digger. This machine 
was tested in a field where there were a few turnips. It thinned 
very well, but unfortunately it threw up large quantities of 
earth on the young turnip plants left standing, and in 
dry weather the plants so covered would die of suffucation. 
It is possible that if the ground had been in better order this 
objection would not have prevailed with so much force, but I 
doubt this. The third principle is identical with that on which 
a labourer works when “patching” turnips with a hoe. One 
of these machines was exhibited by Messrs. Holmes and Sons, of 
Norwich. Four flat spades are made by cranks to oscillate back- 


| wards and forwards across the top of the ridge, much as a pén- 


dulum would, and to scrape out a width of turnips equal to the 
width of the oscillating blade at each stroke. This machine did 
not perform very well, and must undergo much improvement to 
make it successful. Messrs. Ransomes and Head exhibited the 
best turnip thinner, except the Clydone, in the yard, its work, as 
far as could be judged under the conditions, being nearly per- 
fect. This is on much the same principle, with some important 
exceptions, as Messrs. Holmes’, and has been christened, not 
inaptly, “The Four Industrious Labourers.” Although really 
very simple, it would be almost impossible to make its construc- 
tion clear without a drawing, which will no doubt appear in good 
time. lt must suffice to say that four hoes are mounted ina 
wooden frame, and driven by cranks; the spades or hoes are 
here lifted out of the ground at each back stroke; in fact they 
‘describe a vertical oval, not a curved path like a pendulum. 
The details have been very ingeniously worked out, and the 
cutters or hoes being set in a swing frame, the man working the 
implement can adjust its position over the hills as he goes, in- 
dependently of the horse, which is a matter of some moment. 
Much more, I have no doubt, will be heard of a machine which, 
although roughly got up and the first of its race, did admirable 
work. 

The plan adopted by the authorities this year of placing all 
the prize implements and machines in one shed is a great con- 
venience to visitors who take a special interest in the awards of 
the judzes. The following are descriptions of the more interest- 
ing articles. 

Mr. James Coultas’ first prize “ General purpose drill” is a 
large drill with several sets of coulters and barrels for ditferent 
kinds of grain and turnip and mangold seeds, and for depositing 
manure at the same time. The coulters and barrels are of the 
ordinary kind, the latter being a disc of thin iron, into which 
stalks are fixed for carrying the cups, the cups being stamped on 
the end of the stalks. This drill has rubber tubes for conduct- 
ing the seed from the cups to the coulters. The barrel for de- 
livering the superphosphate or other compost is made of brass, 
five-eighths of an inch in thickness, and it is constructed after 
Chambers’ barrel manure distributor, as made for many years by 
Messrs. Garrett. Small raised similar circular projections, 2in. in 
length, are cast on the face of the barrel at regular intervals for 
carrying the manure over to fall by its own gravity on the soil. 
But as this is not always done with certainty when it is slightly 
sticky, scrapers are arranged, and can be made to press more or 
less heavily as required. It is doubtful whether these heavy 
general purpose drills are suitable for any but for very large 
farms, and where skilled workmen are employed, and then the 
question particularly arises as to whether it would not be advis- 
able to have two drills at a little more outlay in the first cost. 

Mr. Harrison's second prize in this class is similar to the fore- 
going as regards double sets of coulters, barrels, and so on. But 
the mode of delivering the manure is quite different. Mr. Harri- 
son depends on a plain iron roller for setting the compost 
in motion, the barrel being more under the manure than 
is necessary with Chambers’ roller and its raised pieces. To 
keep the manure from pasting, a barrel is set in the middle of the 
manure-box, on which can be put spikes if required, and to re- 
gulate the discharge of the manure a rod, with fingers upon it, 
is placed along the opening between the revolving barrel and the 
bottom of the box. This rod, and the fingers it carries, are 
moved quickly backwards and forwards by an eccentric motion 
at the end and outside the manure-box. In the trial fields this 
drill delivered its compost in a satisfactory manner. ; 

Mr. Coultas’ first prize and Messrs. Holmes’ second prize 
“corn drills” were slightly improved upon the old-established 
Suffolk corn drills, and there is nothing in the mechanical con- 
struction of either which calls for a special note. 

The prize of £10 “for the best adaptation to a corn drill for 





trated in Tue Enoiveecr. Mr. Kennan has effected some valu- 
able improvements in this implement, and it is much to be 


hill-side delivery” was awarded to Mr. C. Dening, Chard, 
Somerset, for his “chain delivery” drill, The leading principle 
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of this drill consists in the seed being delivered by a chain of 
particular construction being drawn through an arch ? of an 
inch wide or thereabouts, and 1 inch high. The grain rests 
upon the links of the chain, which is in an endless form, and 
driven round and through the corn readily. There is no doubt 
about this being a good plan for hilly land. Should a chain 
stretch a bit it can readily be tightened by turning a nut 
attached to one of the pulleys over which it runs. 

About the “corn drills for small occupations” there is not 
much to be said. One feature of Messrs. Walker and Sons’ 
first prize implement is, however, worthy of special mention, viz., 
their waterproof seed-box; the waterproofing is effected by the edge 
of the box on which the lid closes being raised half an inch or so 
all round, and the hinges of the lid being under a projection, which 
not only keeps out the wet but prevents any seed from getting 
through under the lid when it is wide open and the box is being 
filled. Messrs. Walker and Son employ reversible cups, that is, 
there are two cups on each stalk, and by turning the barrel end 
for end the larger sizes are put into work instead of the smaller 
ones, the one being adapted for wheat and the other for oats and 
barley. Nearly the cost of a second barrel is thus saved. A 
lever and an index are used at each end, so as to adapt the posi- 
tion of the box readily and exactly to the required size of the 
cog-wheel for driving the seed barrel. The second prize—Messrs. 
Gower and Sons, of Hinchfield, Hants—is a good plain drill, and 
well made, while its steerage is no doubt the most effective one in 
the yard. The wheels of the latter are about 30in. apart, and 
the axle has an eye and is bolted in the centre, whereby an equal 
pressure is taken, whatever may be the unevenness of the land. 

Of the drills for turnips and other roots on the flat, Mr. J. 
Coultas was first, with a drill that was the same in principle in 
regard to delivery of manure and seed as his general purpose 
drill above described. 

Messrs. Reeves and Son’s second prize, however, delivers its 
manure in a very different manner, for small openings are made 
at the bottom of the box, the sizes of which are regulated by 
metal plates being slid more or less open. Over these openings 
a set of inch square pieces on cast iron rings revolve and pass 
over these openings at regular intervals, whereby the compost is 
made to descend in pinches or tablespoonfulls as may be re- 
quired. The sowing of superphosphate by this drill in the trial- 
field was very regular. 

The drills for turnips and other roots on the ridge were also 
taken respectively by Mr. Coultas and Messrs. Reeves and Son. 
The principles carried out by each maker as above mentioned, 
were also adopted in these drills. Mr. Coultas had, however, 
an advantage in having his ridge-roller half as large again in 
diameter, or as 9in. to 6in. in the centre of the concave, which 
gave Mr. Coultas, in the dry state of the ridges,?a great advan- 
tage over his con petit rs. 

The “drills for turnip and other roots on ‘the ridge with 
manure box” were interesting from the fact of a new com- 
petitor coming and beating our old hands. Mr. Snowden, of 
Doncaster, who was successful at Hull last year with ploughs, for 
the first time here beat Messrs. Murray and Co., Banff, N.B. 
The chief merit of Mr. Snowden’s drill consists in its having two 
light ordinary side wheels, while the other exhibitors lave only 
one in front or uone at all, when the drill has to travel from 
field to field on the flange of the concave roller, By M 
Snowden’s plan, too, he is able to lift both the rollers and 
coulters off the ground simultaneously and easily with one lever. 
Mr. Snowden uses ordinary dise barrels and cups on stalks, His 
rollers were too small in the concave or waist, whereby they left 
the soil too loose on the top for turnips in an ordinary season. 
The sides of the ridge took the bearing of the rollers too much, 
and the top not enough. Messrs. Murray and Co's, rollers are 
of « better pattern, but they would be better still if they were as 
large as Mr. Coultas makes his. The Banff firm use thick dises 
with cups cast in the edge, and they have glass inserted in front 
of the cups so that they can sce if the seed delivers properly, 
while the seed box is protected from Scotch mists. 

The “water drills” are of the old stamp, the liquid being 
carried in a barrel, and taken up by wheels and cups, which 
empty themselves upon a trough, from which more or less is 
allowed to pass down the coulters with the seed. Messrs. 
Reeves and Son took the first, and Mr. Coultas the second. 

The ‘‘drills for small seeds” were good, but without any novelty. 
But the seed barrows were excellent; in some the grass and 
clover seeds are kept in separate divisions, and brushed through a 
greater or less number of holes, according to the quantity of 
each to be sown. Messrs. Corbett and Peele have been awarded 
the prize on this occasion, but their sowing barrow is no improve- 
ment upon Messrs. Gower and Son’s, for which they took the 
first prize at Plymouth; the arrangement of the double lid, 
so that while grass seed 1s being put into one box, or clover 
seed into the other, one lid may be closed, and the probability of 
mixing avoided is a good point, as grass and clover seed when 
mixed will seldom pass regularly from the seed box. 

The drill pressers were only the same heavy wheels, with a 
triangular face, which have been made for many years. Messrs 
Gower and Son took the prize. ‘ 

Messrs. Reeves aud Son’s first prize water-cart is of peculiar 
construction, by which much advantage is gained. The form of 
it is a barrel, and the interior is divided in a direct line to the 
centre, when it is slightly curved downwards a few inches 
further. The object of this is to save half the diameter of the 
barrel in filling it and letting the water out again. This is 
accomplished by mounting the barrel on arms fixed in the 
centre of the ends, and by having a light cog wheel arrangement 
underneath for turning the barrel when half empty. By doing 
this the water is raised by the interior division, and as the slight 
curve mentioned prevents it from passing to the empty half of 
the barrel, it flows out of the pipe in the centre, where the upper 
half had emptied itself by a natural stream. By these means 
abont 18in. is gained in the delivery of water from the 
barrel, while the top-heavy character of a water-cart which is 
required to deliver all its water 4ft. or 5ft. high from the bottom 
is avoided. This cart is less likely to turn over, and also to press 
heavily on a horse's back or under it when going up or down 
hill, This cart is Richard’s patent, and manufactured by this 
firm. The carriage is of the best quality of workmanship. The 
shafts and felloes are ash, and the spokes oak wood. The arms 
of the axles are steel, which are inserted in improved cast iron 
boxes, while the cross-bars are of T iron, and the bearers of cast 
iron of ornamental design. 

Mr. W. Afileck’s second prize water-cart can be used usa 
manure distributor as well. This is a barrel, and to gainthe 
same height in the delivery of water its run is mounted 18in. 
higher than the first prize above described. This is because all 
the water has to flow by gravitation from the bottom of the 
barrel, as there is no mechanical arrangement to elevate the 
liquid to the centre. A manhole is made to this cart, so that it 

may be entered and cleaned after liquid manure has been dis- 
tributed. The flange of the opening where it is filled is made 
to dip in the water, and a vent-hole is so placed that the barrel 
wil fill to the last inch. 





Potato drills have been a failure hitherto, as it has been diffi- 
cult to construct a set of cups that would pick up one potato or 
one “set” regularly in succession. But Wright’s new patent 
drill, as manufactured by Mr. J. Coultas, Grantham, has so far 
succeeded that it was thought worthy of the first prize of £15, 
offered by the Royal Society, Two other machines for the pur- 
pose were tried, but they cut or crushed the potatoes, or did not 
pick them up, and the judges very properly withheld the other 
prize of £10. Wright's patent is a somewhat heavy and compli- 
cated machine, but this may be only necessary. The potatoes 
are carried in a box at the front of the machine, and they are 
conducted into a narrow trough, through which runs a leather 
strap, holding cups at Qin. or so apart. This arrangement may be 
termed an elevator, for it is like the similar part of a corn ele- 
vator or dredging machine. The cups are of wood, and each 
block is “ cupped” on both sides, the ove which picks up the 
potato being smaller than the other. The object of this is to 
carry the potatoes down close to the ground before they are 
dropped. When the potatoes have been picked up by the 
smaller end they are carried up a gentle incline to the top of a 
perpendicular tube, and as each potato reaches the top it falls of 
its own gravity, when it is caught by the larger cup in the block 
which previously entered, and is carried down to the bottom of 
the tube. The strap then turns under the drill, and as it as- 
sumes a horizontal position the potatoes fall off into the furrow 
prepared for them. The furrow is made by a small double mould- 
board plough carried under the box of the drill. This drill is 
made for planting two rows at once, and it can be used with the 
plough for opening the work, or in furrows made with ordinary 
horse ploughs. 

In horse hoes, Messrs. Smith and Grace, of Thrapston, sent 
an excellent one. This a lever hoe, with the levers confined at 
the sides near the hind part of them, or elose to the hoes. Thus, 
while the hoes can play freely up and down to suit the inequali- 
ties of the surface, they are held rigidly to the line in which they 
are fixed for cutting the soil. The steerage is formed of a roller 
upon a bar under the front cross-bar of the frame, and it is 
moved to the right or left as a plough is guided when the 
horses or wheels swerve, or the rows being hoed are not exactly 
straight. 

The single-row horse hoes for ridge and flat were numerous 
and in addition to the two prizes awarded, the judges gave two 
high commendatiens and commended three others. Messrs. 
Corbett and Peele’s, first, and Messrs. Vipan and Headley’s, 
second, are strong and useful implements. One singularity about 
these awards is that Messrs. Carson and Toon are beaten on this 
occasion after having taken the first prize on three previous 
occasions—at the trials at Salisbury, Leeds, and Plymouth, 
But there is very little difficulty in making a good horse hoe for 
single rows, and the best would not be suitable for all kinds of 
work ; and perhaps an inferior implement for the general condi- 
tion of weeds and soils would ke more successful in a difficult 
job. Messrs. Corbett and Peele received the other high com- 
mendation, and Mr. Ashton, Horncastle, Mr. Gillett, Northampton, 
and Mr. Snowden, Horncastle, received the commendations. 

The horse hoes for thinning turnips were the most interesting 
implements in this section, as the Society had not previously 
offered prizes for this purpose. For the implement, however, 
that was brought to the Royal Show for many years by its in- 
ventor, Mr. Eaton, Twywell, Thrapstone, both the honours of 
the judges were conferred. This was for the same kind of im- 
plement in two forms, one for single, and the cther for double 
rows. The principle of this implement consists in a wheel carry- 
ing hoes at intervals, being placed diagonally with the row of 
turnips, and made to revolve by bevel gearing at a given rate. 
The hoes thus cut gently under the turnips, and do not throw 
the plants and soil about in the same way as is done by imple- 
ments which revolve over the row, and make a direct cross cut. 
There were two other machines which had hoes that were made 
toreach out and draw back through the row sharply, but so far 
as thinning, or, more properly, bunching turnips can be done, 
Mr.Eaton’s principle appears to be the better. Mr. Smith, 
of Kettering, is the present manufacturer of Mr. Eaton’s 
expired patent, and if a more suitable frame be made, and the 
driving gearing be placed so as to be free of falling soil, and if, 
at the same time, more knives are employed, so that while the 
horse walks faster, the cut willbe no more jerky, there is little 
doubt that this machine will do much in labour-saving. 

In the section for wagons and carts there were several which 
are of excellent design and workmanship. Buta notice of these 
I must reserve till next week. The wagon of Messrs. Ball and 
Son, Bothwell, is made both for strength and lightness. Its 
frame is of oak, and its sides and bottom of pitch pine, while 
the wheels have elm naves, oak spokes, and ash felloes, the tires 
being jin. iron, 44in. wide. There are the usual harvest ladders, 
or naves, and shelving along each side. A capital brake, with 
independent arms, worked by screw and worm, turned with a 
wheel, is on this prize wagon. These independent arms are 
considered to be an advantage, for should one block break off, 
the other would be left to do duty. The amount of this prize is 
£10. 

Messrs. Corbett and Peele’s prize stock and implement cart is 
most ingeniously designed. Its length is 8ft. 6in., its width 
4ft. 6in., and its height 6ft. when fitted for carrying cattle ; but 
as there are two feet of the sides which are movable, when it is 
required for sheep its height is 4ft. Its frame and flooring are 
oak and its sides pitch pine, the roof being slightly arched and 
of thesame material. The shafts are bolted at the end to the 
side of the cart, and by a lever being fixed to them the cart can 
be raised or lowered fore and aft to preserve a horizontal position 
on hilly roads or to ease the rise and fall when animals have to 
be loaded or unloaded. The hind part and front part are hinged, 
and form stepping boards by the top being let down upon the 
ground. Thus an ox can pass in behind and out at the front. 
A roller is also carried at the side for placing on the shaft for 
driving in an obstinate animal or for loading a dead one. This 
cart is carried upon strong pliable springs. 

The improved light wagon sent by Messrs. Hayes and Son, 
Stamford and Peterborough, is a very excellent article. It has 
oak frame, elm sides, oak spokes, elm nave, ash felloes, and the 
tire is }-in. by 24in. The length of springs is 3ft., and there 
is a cross spring besides which takes its bearing upon the axle 
when the wagon is heavily laden. There are also harvest head 
and tail ladders or raves, and the tailboard is hung on hook and 
eye. 

"om Hayes and Son are also celebrated for a market cart. 
Their prize cart on this occasion is light and strong. It has ash 
shafts and frame, with brass fittings on shafts. It has light 
side springs 4ft. 4in. in length, with a cross spring 34in, 
to take its bearing upon the axle when heavily laden. There 
are shiftable seats, and suitable carpet cushions. The body of 
the cart is 5ft. long, 4ft. wide, and 2ft. deep, the wheels being 
3ft. 4in. in height. 

A prize was offered for sleeping vans. These vans are now 
regularly used with steam plough tackle, as they save an immense 
amount of trouble in the providing of sleeping accommodation 








for the men working the tackle. Only three vans were entered, 
one by Messrs. Fowler, of Leeds; one by Messrs. Aveling and 
Porter, of Rochester ; and one by Mr. Faulks, of Colston Bas- 
sett, Nottingham. As these vans must be illustrated to render 
their internal economy intelligible, it will be enough to say here 
that they are houses on wheels not unlike the well-known gipsey 
cart. In the Fowler van five beds are made up like ships berths. 
They are very roomy and can be got quite out of the way in the 
daytime, constituting seats. The beds are arranged three at one 
end and two at the other. Thus during the daytime the whole 
van is available for living in and taking meals, while at night it 
all becomes a sleeping chamber. In this respect it differs 
materially from the Aveling and Porter van. In this six berths 
are arranged at one end, three at each side of a central partition 
running half the length of the van, and there are conse- 
quently two walks, if I may so call them, to the beds; but 
it is obvious that one walk would suffice for all the beds, and 
so the space of one walk is wasted. The berth end of the 
van is therefore practically useless during the daytime, as the 
living end is useless at night, and the berths are smaller than 
in the Fowler van. On the other hand, it may be urged, and 
with truth, that it is well to keep the two ends distinct, and the 
day end of the Aveling van is no doubt very convenient and 
well arranged. Mr. Faulks’ van in many respects resembles 
that of Messrs. Fowler, the wyole being available at night for beds 
and in the day for living and meals; but the space is rather 
cramped by a multiplicity of cupboards. The Aveling van is 
entered at one end, the Fowler van at the side, and to this last 
there are two doors opposite each other, so that the ventilation is 
very perfect. The Aveling and Porter van weighs 61 cwt., with 
six beds, the Fowler van 60 cwt. 3qr. 41b., with five beds, and 
the Faulks van 50 ewt. 2 qr. 91b., with six beds. A number of 
experiments were carried out to test the ventilation. Thus, all 
the doors and windows were closed, the fire lighted in the stove, 
and a kettle put on to boil for tea. The experiments were not 
possessed of any very special interest, but they were marked by 
one amusing feature. It is clear that whoever boiled his kettle 
soonest was likely to have the lowest temperature, because the 
fire would be alight for the shortest time. Messrs. Aveling and 
Porter sent a very nice cast iron kettle, with a small projection 
to descend into the fire through the hole in the hot plate of the 
stove, but Messrs. Fowler provided a long tin kettle, which had 
double the heating surface, and projected right down into the 
very centre of the fire. ‘Thus the competition for ventilation 
became virtually a competition as to who could get steam 
quickest, and it was pointed out that Mr. Aveling would have 
done well to have fitted a couple of Field tubes to the bottom of 
his kettle before he began. On the whole, all the vans pro- 
vided excellent and healthy accommodation. The first prize was 
awarded, it will be seen, to Messrs. Fowler, the second to Messrs. 
Aveling and Porter, and Mr. Faulks got, as he deserved, highly 
commended. 

So much being said of the implements and machines entered 
for prizes, I may now turn to the general exhibits, confining 
myself as much as possible to things possessing some special 
novelty or excellence, and first as regards steam ploughing tackle. 
At no time have Messrs. Howard, of Bedford, made a finer display 
than the present. Not tospeak of the steam ploughs which the 
firm worked near the show, their stand alone contained much 
that was worthy of special attention. It is well known that this 
firm make a ploughing engine in which all the machinery is 
detached from the boiler, the cylinder being fixed inside the 
foot-plate guard. It is at any time easy by taking out a few 
bolts to detach the boiler complete from the whole of the engine 
and ploughing gear. The winding drums are set vertically at 
the back of the foot-plate, and driven by gearing in a way that 
has often been described in Tue Encinegr. A glance at the 
engraving of the engine which will be found in Tue Encineer 
this week will make the whole arrangements perfectly intelligible. 
A large number of these engines are now at work, and give, I un- 
derstand, perfect satisfaction, steel and malleable iron being used 
now in the gearing to the exclusion of cast iron, which is never 
quite trustworthy unless made enormously heavy. But the prin- 
cipal novelty the firm exhibit at Bedford is a new and extremely 
meritorious system of utilising the ordinary 8-horse power port- 
able engine. In steam ploughing various windlasses have been 
invented from time to time for this purpose. The illustration 
which will be found on another page will show how Messrs. 
Howard work now. Three different methods of driving the 
windlass arein use. In one exhibited by Messrs. Fowler the 
crank shaft of the engine is coupled direct to the pinion shaft of 
the windlass by universal joints. Messrs. Barford and Co. drive 
the windlass by an endless chain. and Messrs. Howard use a 
strap. Now, this has often been done before, but it is open to 
the objection that time and trouble are often wasted in getting 
the engine and windlass in line, and besides, as there is but one 
gain of power in the windlass gear, the engine is often heavily 
taxed and the belt slips. Messrs. Howard get over this difficulty 
by use of internal gear on the windlass, by which they gain a 
double purchase. The engine is no longer “locked up,” and so 
can give out a larger indicated horse-power by being run ata 
higher speed, and the strain on the strap does not exceed that 
required in thrashing. The windlass is fitted with a pair of 
shafts, which are brought up to the back of the fire-box, and 
secured with a couple of screws or cotters. Once this 
connection is made the position of the windlass with 
regard to the drum must be right for the strap, so 
that all trouble in making adjustments is avoided. The 
ordinary windlass, again, requires a double pulley anchor 
close to the engine for leading off the rope, and no end of trouble 
is frequently incurred in making the anchorage of these pulleys 
good when the land is soft. In the Howard tackle the ropes 
lead forward from the windlass under the fire-box of the engine, 
a platform being placed on the shafts for the fireman to stand 
on, with his clutch-handle near him. The two leading-off pulleys 
are fixed side by side to the fore carriage of the engine, which is 
quite strong enough to carry them, and thus all the trouble and 
inconvenience of an anchorage are avoided. The engine, pulley, 
and windlass make one whole. The conflicting strains neutralise 
each other, and thus little or no trouble is experienced in getting 
to work, no time being lost in making anchorages, The tra- 
velling anchors are very simple and efficient, and as they have 
already been fully described in Tuk ENGINEER, it will be sufficient 
to illustrate them and to state that they travel with steadiness and 
certainty to the required distance, and that they are quite self- 
acting. Messrs. Howard also exhibited two of their new tubulous 
boilers, in which many important improvements have been 
effected, but as these are not agricultural implements, a 
notice of them may be reserved for the present with propriety. 
Of the smaller exhibits of this firm it will suffice to say that they 
quite maintained the reputation of the house. One of the most 
interesting novelties they have introduced is a balance-plough 
for horses, intended to turn the furrow always the same way. 
It is an ordinary steam plough in miniature, and has been 
specially designed for use in Kent. It might be imagined that 
it would prove too heavy to be economical in draught, but it has 
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been extensively tested during the autumn and winter, and in 
one case it was found in competition with a first-class Kentish 
plough to beat the latter thoroughly. The Kentish plough, turn- 
ing one furrow with four horses, had a draught of 6 cwt.; the 
Howard balance-plough with four horses turned two furrows 
with a draught of 8 cwt., and consequently got over nearly twice 
as much land, with only one-third more resistance. A new hay- 
maker exhibited is also worth notice. This is a powerful machine 
with-central axle, designed to secure great strength for heavy 
crops, and specially adapted for uneven land. The fork-barrels 
revolve upon a solid straight axle, supported at each end by the 
travelling wheels. The arrangement of the gearing is simple, 
and it is well protected from the loose grass. The motion of the 
barrels is easily changed to the forward or backward action, or 
put out of gear. The forks are not affected on uneven ground 
by the motion of the horse, and hence they can be worked with 
advantage nearer to the ground than with the ordinary machine, 
and without tearing up the soil. In reaping machines it need 
hardly be said that Messrs. Howard have much to show that is 
good. The most noteworthy improvement they have introduced 
is a new folding reaper with self-acting rakes. Hitherto it has 
been a troublesome job to get the self-rakers along a road, owing 
to the great width occupied, but in this new machine the whole 
delivery platform, rakes, and all, can be turned up without 
trouble, and secured by a couple of bolts, so that the machine can 
traverse the narrowest roads, and yet can be put to work in a very 
few minutes. This is a substantial improvement. As regards 
engines and ploughs, one double engine set, two traction engines 
with self-winding windlass sets, and three portable engines sets, 
besides that I have described, are shown by the firm. 

Messrs. Fowler, of Leeds, show a 16-horse engine and a 
14-horse, with ploughing and cultivating tackle complete, and 
of the finest possible workmanship, and three traction engines ; 
one of these last is of very novel design, having wheels no less 
than Sft. high. It is a double-cylinder engine, and the first of 
the kind ever constructed. An illustration is required to make 
its construction clear, so that I shall postpone a description for 
the present. The firm also show a very perfect windlass for 
roundabout ploughing. As a rule, the drums are arranged verti- 
cally side by side in a frame. The new Fowler windlass, how- 
ever, is constructed with « pair of horizontal drums and self- 


coiling gear, cne of the advantages being that the leading-off 


pulleys are dispensed with; the windlass is to be worked by an 
8-horse engine. A cross shaft runs in bearings above the drums 
and is driven direct from the engine shaft by universal joints. 
This shaft carries a bevel wheel which actuates a vertical shaft. 
The cogged wheels of the drums are put one on the top of one 
drum, the other on the bottom of the other, and they can, there- 
fore, be driven off the same vertical shaft which descends between 
them, in opposite directions, room being afforded in the depth of 
the drum for the clutch box. This is worked by a lever some 
10ft. long, which comes close to the engine driver, who can thus 
reverse the drums without leaving his engine. The lever can be 
detached in a few minutes, and fitted on again at the other side 
of the windlass, so that this last may stand at either side of the 
engine indifferently. It is secured to the engine by two crossed 
chains, and consequently cannot move without taking the engine 
with it, so that no trouble is met with in fixing the tackle on 
any sort of land. This is an exceedingly well designed windlass, 
and ought to prove highly satisfactory in the field. The anchor 
to work with this is also new, and very well constructed. The 
forward motion is effected by a hauling drum and anchored rope, 


the necessary power being obtained by the slack rope running off 


the anchor. There is at this stand also an enormous single- 
breast plough capable of turning a furrow 20in. deep by 24in. 
wide. This is specially designed for use in Germany in marsh 
land for beet crops. 

But the most noteworthy implement in the whole stand is a 
very curious plough contrived by Mr. Max Eyth, and to all 
intents and purposes a new thing in ploughing. Although in a 
sense exceedingly simple, it would probably require a page to 
make its action quite intelligible, but I must content myself 
with doing the best that can be done in this direction in a few lines. 

In many places abroad where the land is light, there is a 
demand for a plough which will not stir the soil more than 
four or five inches deep, and will get over a great deal in a day. 
Now the ordinary balance plough is an admirable implement so 
long as it is kept of somewhat moderate dimensions; but it does 
not work to advantage if it is fitted to turn more than six 
furrows, as the overhanging weight of the portion in the air 
tends to make that in the ground jump and run unsteadily, and 
this is peculiarly the case when the furrow is shallow. Mr. Eyth’s 
plough has been specially contrived to overcome this difficulty; 
and is not a balance plough at all, none of it being taken out of 
the ground. The plough in question is fitted to turn eight 
furrows with modified turnwrest breasts, but it might be made to 
take twenty furrows if required. It is constructed somewhat as 
follows :—Let the reader imagine a long narrow frame—say 1 4ft. 
or 15ft. long and 2ft. wide. This frame runs at about 2ft. above 
the surface of the ground, and is carried at each end on a wheel 
fitted with a turntable. These turntables are coupled together 
by a wire rope, and they are also acted on by steering gear, a 
seat being provided at each end of the frame for a steersman. 
About the middle of the length of the frame is fitted a 
castor wheel, and half-way between each end and the castor 
is hinged one of two long flat iron draught bars, to which the 
ends of the hauling rope are fixed. Without drawings it would be 
impossible to describe an exceedingly beautiful device introduced 
to control the motion of these draught bars, and compel the 
horizontal frame or plough b®dy to move diagonally across the 
field, one end wheel running in the furrow last made by the 
plough, while the other runs on the land. It will be seen here 
that as the furrow is 5in. deep, unless some expedient were 
adopted for levelling the frame, one end would be higher than 
the other. How this is prevented will appear presently. 

The frame carries a set of bearings ranged all along, side by 
side, as far apart as will suit the width of furrow to be ploughed. 
In each bearing stands a vertical round iron bar, and at the lower 
end of this is fixed a bent curved steel plate, which is really the 
equivalent of two short turnwrests set end to end. Each vertical 
bar carries a short crank arm ; all the arms are united by one 
coupling-rod, so that if this coupling-rod is shifted, then the bars 
rotate partially, and the plough breasts are set at a new angle. 
Now the coupling-rod is fixed in a very curious way to the haul- 
ing-rod, so that the engine, in pulling the plough round at the 
headlands, shifts the angles of the breasts, and locks them there ; 
and the furrows are always turned completely over, and always 
in the same direction. The plough frame can hardly be said to 
turn round at the endof the point. It makes only a partial revolu- 
tion, always pivoting on that wheel which ison the land, and the 
headland space left unploughed is notched out like the teeth of 
a gigantic saw, with a ploughed and unploughed space alternately. 
In order to keep the long frame level, the turntables on which 
the frame is supported are fitted with rollers, which work on the 
curved edges of the cylindrical portions of the frame at each end, 
and these curved edges acting as inclined planes, that wheel 
which is in the furrow is always lower than that which is on the 





land, and thus the plough is kept level. In travelling along roads 
the implement is drawn endways, so that no matter how many 
breasts it is fitted with, it does not require a much wider road 
than an ordinary cart. Altogether this singular-looking imple- 
ment will be found to fully repay inspection, as, although extremely 
simple, it is really as full of beautiful and ingenious devices 
as a self-acting mule. It is a sensation in steam ploughing, and 
I shall be very much surprised if it does not extend the use of 
the steam plough abroad in a way hitherto unthought of, as the 
quantity of land that can be thoroughly tilled by it in a day is 
apparently unprecedented. 

The Fisken system is represented by a set of patent double 
windlass ploughing tackle, and a five-tined cultivator, but Mr, 
Fisken has no plough at work. 

Of horse ploughs at Bedford it would be idle to speak. They 
can be counted by the hundred. A visit to the stand of Messrs. 
Ransomes, Sims, and Head, of Ipswich, will be found to repay 
the visitor. The style and finish of the ploughs shown is simply 
beyond praise. It would be impossible to give a list even of the 
names of all the exhibitors of these implements, but it may be 
stated that Messrs. Ball and Son; Snowden; Vipan and Headley, 
Mellard; Hornsby; Murray; and Corbett all show good and well- 
finished implements. The stand of Messrs. Hornsby is particu- 
larly worth a visit, not only as regards ploughs, but reaping 
and mowing machines as well. I perceive that Mr. Underhill 
has effected some important improvements in the very excellent 
and cheap little double-furrow ploughs which he makes, and 
which are well adapted to small holdings and light land. Messrs. 
Picksley, Sims, and Co. show a new balance standard combined 
mower and reaper, which contains many excellent features. The 
improvements embodied in this machine are protected by 
two patente, the first of which relates to the balancing of the 
machine, and the adjusting of the points of the fingers. For 
balancing the machine, the makers have introduced slotted holes 
in the socket to which the pole is attached, so that by slackening 
the bolts, the pole, together with the whole of the apparatus for 
carrying the driver, can be moved backward or forward as re- 
quired, thereby placing the balance under perfect control, and 
obviating the possibility of any undue weight resting upon the 
horses’ necks when working. To overcome the objection of 
having to brace the pole higher or lower, in order to raise or 
lower the points of the fingers, the gear frame is connected to the 
draught frame by means of an eccentric slot-link ; and a lever is 
placed within reach of the driver, by which he is enabled, at will, 
to regulate the points of the fingers according to the nature of 
the ground. Tl The 





he second patent relates to the finger-bar. 
fingers are placed on the top side of the bar, the under side of 
which is perfectly smooth. Clogging is rendered almost im- 
possible, and the draught of the machine is reduced. 

Messrs. Aveling and Porter show a complete team of traction 
engines and a ploughing engine. These are all made on the 
system of carrying up the fire-box plates, and so dispensing with 
cast iron brackets, patented some time since by the firm, and fre- 
quently described in THE Encinren. <A new system, the result 
of extended experience, has been introduced in designing the 
gear for driving the road wheels, which is probably the strongest 
ever introduced, the main pinnion of the 10-horse traction 
engine having a pitch of not less than 5hin., the pitch of all 
the other and smaller engines being worked down in regular 
rotation. The number of teeth in all cases remaining the 
same, the pitch increasing with the diameter of the wheel. 
A considerable improvement has been effected also in the 
casting in which the cylinder is fixed. This is now made 
higher and more capacious, and it is consequently practically 
impossible to make the engines prime. The same firm exhibit 
a peculiarly neat and well designed little traction engine, some- 
what of the “steam sapper” class, intended for the foreign trade. 
This engine weighs, without coal and water, only 4 tons 7 ewt., 
or about the same as the “steam sapper,” but being smaller it 
is also stronger. The cylinder is 6jin. by 10in. stroke, and there 
are 90ft. of heating surface. The driving wheels are made up of 
one heavy double angle iron, and a widening strip secured to the 
angle iron by cross strips, a very excellent job, and the whole 
finish and get-up of the engine is really first-rate. I need hardly 
say that this engine was much used in the yard. . 

Messrs. Hayward Tyler and Co., show a large number of 
their universal steam pumps, a small steam fire-engine, and a fine 
set of aerated water making machinery, one of their speciali- 
ties which attracted no little attention. The most interesting 
feature of the stand to engineers was the new patent valve gear, 
fitted to one or two of the steam pumps. An illustration of this 
modification will be found in another page. It will be remarked 
that the improvement relates to a method of working the piston at 
each end of the stroke, so that if from any cause the pump should 
fail to take its water no accident can happen. The cushion- 
ing arrangement consists of a modification of the exhaust passage 
in the steam piston, it being made double, as shown in woodcut, 
one portion of it being almost closed just before the termination 
of the stroke. Thus the piston shuts in a small amount of steam 
sufficient to check the momentum of the piston before the rever- 
sal of the slide. When the slide has moved the piston is cushioned, 
as is usual with live steam. The amount of cushion by exhaust 
steam is so regulated that when the pump is doing ordinary work 
there is no back pressure, but as soon as the work is taken off 
with steam full on, the great amount of steam suddenly re- 
lieved of work cannot be discharged, and the engine chokes itself. 

T saw one engine exhibited tested myself, with the fol- 
lowing results :—Steam in boiler, 40 lb.; pressure on pump, 
60 lb.; pump running at about 64 double strokes; 8\in. 
steam cylinder; 6in. piston. The suction hose being then 
suddenly lifted out of the water, the pump went off at a 
slightly increased speed, the beat being of a different nature, 
being a series of long choking sighs. When, however, the suc- 
tion pipe was again put into the water the engine recovered her- 
self, and the beat was as clean a cut-off as could be desired—not 
a trace of throwing could be heard. The woodcut represents the 
original and the improved steam piston. Also a 12in. cylinder 
and 12in. pump. The importance of this invention is not in its 
application for general pumping purposes in factories, &c., where 
the work is regular and constant, but for situations where the 
work may suddenly vary owing to the source of supply being 
pumped dry, or some accident happening to the rising main. 
Mining engineers will well understand what we mean, but there 
are many situations besides coal mines where the tank, pump, or 
caisson, as the case may be, is apt to be suddenly exhausted, 
and an ordinary steam pump or a steam engine without an 
efficient governor will run away. In the ordinary steam engine 
this is prevented by the governor, but in this invention the object 
is gained without increasing the number of working parts of the 
steam pump. 

Messrs. Tanyge, Brothers, and Holman show a number of their 
“special” steam pumps at work. These pumps have achieved 












for themselves a well-deserved and extended reputation, and 
some valuable improvements have been recently introduced in 
them, which render them quite noiseless in their action. 
also exhibit a novelty in pumps well worth attention. 
“ special ” 


They 
This is a 
pump combined with Tonkins’ patent condenser. 





This consists of two small vertical cylinders in one casting. One 
is the air vessel. From this a little jet of water is introduced 
into the other cylinder in such a way that the exhaust steam is 
condensed, the resulting water being delivered into the rising 
main of the pump. The arrangement is extremely simple, and 
unlikely to get put out of order. It gives, naturally, a very high 
vacuum, as the quantity of water is unlimited. As worked in the 
show yard, the water was, of course, passed over and over again 
through the pump, which was worked at little more than atmo- 
spheric pressure because the load was small; but under these un- 
favourable conditions the vacuum gauge stood steadily at 16in., 
or nearly 8lb. vacuum. This condenser appears to be a valu- 
able adjunct to steam pumps when economy of fuel is desirable, 
and besides when the pressure is low it enables a small pump to 
do the work of one much larger. Several of the admirable hy- 
draulic jacks of this firm, already more than once favourably 
noticed in TaE Encryeer, were exhibited, as well as two or three 
steam engines of a pattern whose excellence is proved by the 
freedom with which it has been copied by other makers at home 
and abroad; and also a hydraulic ram for supplying houses with 
water, for which there appears to be a considerable demand. 

Not far from Messrs. Tangye’s stand is that of Mr. Marsden, of 
Leeds. Here are to be seen several important novelties. The first 
is a new arrangement for producing fine rvad metal or ore. It 
consists of a large and a small machine ; the first is provided with 
a rotary screw as usual, set on an incline. Hitherto it has been 
the practice to return the larger lumps which will not pass 
through the holes in the screen to the first machine—a plan in 
many respects inconvenient and unsatisfactery. To get over the 





difficulties connected with this system a second and small machine 
is placed on the same level as the first, and turned in the rev: 

direction ; but the coarse stuff from the first machine is delivered 
at a much lower level than the second machine, so to raise the 


rita 


fragments to the second machine a wheel with its axis 
angles to both the breakers is interposed between the end of th 
screen of the first machine and the feeding mouth of the second. 
This is a disc wheel with a rim lid of a pill-box shows it on 
a small scale. Inside this rim are et iron bucket tich 

ceive the fragments as they fall throngh a large hole in the centre 
of the pill-box lid, and carrying them up, deliver them as tl 
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reach the highest point into a shoot which conveys them to 
the second machine, in which they are finally 1 ved to 
the required minimum size. ‘1 ile affair is exc 
ingly simple, and worked remarkably well. It 


lieve, the design of Mr. Hall—Mr. Marsden's 
a gentleman, | may add 


learning what are the pre: 





ise demands of } 








plying them, however apparently unreasona i 

second novelty is anew steam hammer arrat ! 

piston-red head is coupled direct to the hea i ig 
bar. Two connecting rods return from a crosshead to lay 
hold of two crank pins set in two tly-wheels, one at each end 
of the transverse shaft which carries the eccentric rh 

stuffing-box is provided with an outer case packed with waste, 
which keeps dust out of the stuiling-box proper. The whole 
machine is very compact and simple. As it will be illustrated in 
Tue Encixeer I shall not further describe it. The third novelty 


ntal engine directly to a very 
is fitted with double s 
machine break 


is the application of a very fine hori 
powerful stone-breaker. This engine 

and is well adapted for any purpose. I saw the 

lumps of hard red granite which required two men to place 
them in the feeding mouth, which they barely entered ; they 
were champed up without the slightest difficulty. Hitherto the 
smashing tace, which is made of chilled cast iron, has 
bedded in soft metal, as it cannot be touched by file or chisel. 
Mr. Hall has recently adopted a new system of fitting which is 
very ingenious. The soft metal now and then squeezed out 
under the resistless force applied to it; Mr. Hall now 
wrought iron shipping pieces into the cast iron, and these stand 
as ribs, and hold the soft metal—zinc—between them. The 
machines are driven by a portable engine by Messrs. Barrows and 
Stewart, of Banbury, of excellent design, and one of Fowler's 
6-horse traction engines. 

Close to the last-mentioned stand was that of Messrs. Hyde and 
Wigful, of Sheffield, who showed a number of Bennison’s rotary 
pumps. These are in a sense centrifugal pumps, taking in the 
water at one side of a central dise and delivering at the other. 
They worked very well and are extremely simple. 

Messrs. Russell and (o., of Talbot-court, Gracechurch-street, 
showed five of their horizontal engines, with and without 
boilers. How engines of the quality shown can be made for the 
exceptionally low prices put on them by the exhibitors must re- 
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main a mystery. Fancy a well-made 2}-horse engine of very 
fair workmanship, with pump, governors, and lubricators, com- 


plete for £22! 

At the same side of the yard, Messrs. Brown and May, of 
Devizes, exhibit, among others, a fine 10-horse power 
cylinder engine. This engine is very similar to those usually 
made by the firm, but it has a noteworthy improvement in the 
feed-pump, which, with the valves, is all one casting, secured 
with two nuts and bolts only to the top of the well-known water- 
heater made by this firm, The suction and delivery valves are 
right over each other ; access to the latter is got by taking out 
a screw cap, while access to the latter is had by unscrewing the 
brass nipple to which the suction hose is fixed. This nipple 
goes up into the valve-box, and carries the clack at the top. 
Nothing can be simpler or more convenient. 

In the same row, but nearer to the entrance gates, was the 
stand of the Reading Ironworks Company. They exhibited a 
portable engine of excellent design, fitted with a new and ex- 
tremely simple water heater. This consists of a rectangular cast 
iron box, as long as the barrel of the boiler, and bolted to it. 
The exhaust steam enters at one end, and passing to the other, 
escapes through a pipe leading to the chimney direct. The feed 
pump is fitted on to the casing under the crank shaft, and the 
feed pipe from it passes three times through the length of the 
cast iron box, and fivally enters the boiler through a back check 
valve as usual. The arrangement is exceedingly strong, very 
simple, and I have no doubt will raise the temperature of the 
feed nearly to boiling point. The same firm also show a 2-horse 
thrashing machine, fitted with a very neat device in the shape 
of a blower. Hitherto these small machines have delivered the 
corn in a very dirty condition, In this the straw as thrashed, is 
delivered on a grating, and a blast of air is directed beneath 
the drum against a fixed board under the feeding table. The 
result is that the chaff being lighter than the corn, is carried 
away with the straw, while the corn falls through the grating as 
the straw is shaken, and can be at once bagged in a comparatively 
clean state. Nothing can be simpler or more inexpensive, and 
the improvement may be regarded as one which will be regarded 
with great favour by small farmers, as it will save much barn 
labour. Another good thing shown by this firm is an im- 
proved horse-rake, in which the position of the rakes above 
the ground is regulated in the most simple and exact 
manner by a screw, 80 that the rake can be made to work high or 
low by a turn of a handle, without in any way interfering with 
the separate action of each tooth or the proves of clearing the 
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rake by lifting all the teeth together. The seed barrow shown 
by the firm is also an excellent implement ; that which took the 
prize has two boxes for delivering clover and grass seed sepa- 
rately, and is consequently very heavy to work. The Reading 
seed barrow delivers all the seeds at once, which seems to me to 
be quite as satisfactory a plan, and is much lighter to work. The 
competition between the two was extremely close, I believe. 
Returning back along this side of the yard, we find at 
stand 270 an exceedingly neat and well-arranged vertical boiler 
with horizontal engine, exhibited by Messrs. Massey and Hill, of 
Stafford. The boiler has already been illustrated in Tue ENGI- 
NEER, It is fitted with internal vertical water-tubes, fitted in 
groups of three to malleable cast iron elbows. By removing two 





nuts outside the boiler, any group of tubes can be taken out. 
The arrangement is good, and works very satisfactorily, I 
understand, in practice. Indeed, there is no reason why it should 
not, as the principle on which the boiler is made is sound, and 
the circulation must be excellent. The engine is of a quite novel 
design, and very light. A saddle is bolted to the boiler near the 
base, and this saddle—which is similar in mony respects to that 
of a portable engine—carries the cylinder and one crank-shaft 
bearing, the other bearing being bolted at the opposite side of 
the boiler. There is a dise crank, and the eccentric is close be- 
hind it. The boiler is fitted with an external smoke casing 
covering it down nearly to the level of the fire-door, and through 
this casing are led the feed, steam, and exhaust pipes, which are 





thus enveloped in hot gas. No lagging is required, and the 


In the long range of stands near the racecourse stand-house, 
will be found much that is worth notice. I confess I was much 
surprised to find Messrs, Garrett exhibiting here. The firm 
have long set their faces against. displaying their goods at 
Royal shows, but they appear to have adopted at last 
wiser counsels, and do like the rest of the agricultural 
engineering world. They show steam engines and thrashing 
machines fitted with very good drum-guards. They have come 
out well this year, and I hope will no more go into retirement. 

Messrs. Clayton and Shuttleworth, of Lincoln, make as usual 
a splendid display. The most noteworthy thing they show is a 
new expansion gear. As this will be illustrated in Tne ExGInEgr, 
I shall say nothing more about it at present. If they have not 
produced the most perfect drum prcetector for thrashing 
machines yet turned out, they have gone very near it. Com- 
ment on the excellence of their exhibits would be quite super- 
fluous. 

Messrs. Davey, Paxman, and Co. show vertical engines and 
boilers. The merits of these machines have long been recog- 
nised, and I am pleased to find that the demand for them is so 
great that the firm are now erecting large new shops at Col- 
chester, provided with the best machinery, to enable them to 
meet it. A silver medal has been very properly awarded to the 
Paxman water heater, already illustrated in THe ENGINEER. 
This is one of the best steam water heaters in the market. It 
can all be taken to pieces in a few minutes and cleaned. It is 
exceedingly simple in construction, and the principle on which 





MEesh8. WOWARDS SELF-MOVING ANCHOR. 


entire casing can be lifted off almost at a moment’s notice. This 
1s really a well-designed and excellent little engine and boiler, 
certain to do good work. 
Further on still, in the same row, Messrs. Marshall Sons and Co. 
howed engines and thrashing machines. It is enough to say 
that these fully maintained the high reputation of the firm. | 
They presented no nove!ties, and the excellence of the machinery | 
turned out by this firm is too well known to need further com- | 
ment here. 
The Beverley [ron and Wagon Company, although but a | 
short time in the portable engine trade, have succeeded in | 
stepping at once to a first-class place—at least, if I am to | 
judge by the fine engine which they show at Bedford. This 
engine has nothing superfluous about it, and in finish it is | 
equal to the best class of locomotive work. As it will be illus- | 
trated in these pages, I shall say novhing further about it at | 
present. } 
Messrs. Nicholson and Son, of Newark, show some very neatly | 
designed vertical engines and boilers, which deserve to be com- | 
inended. | 
Crossing over to the transverse stand for machinery in motion, 
we find most prominent a fine display of traction engines by 
Messrs. Burrell, of Thetford. One of their engines is fitted with | 
india-rubber tires, protected by Messrs. Burrell’s patent guards, | 
an infinitely better arrangement than Mr. Thompson’s chain. 
I was also pleased to see that an engine quite similar to that 
which did so well at Wolverhampton—namely, the chain gear 8- 
horse traction engine, is still made by the firm. A more satis- 
factory engine never went into a farmer's yard for all sorts of 
purposes. Two or three of Messrs. Burrell’s engines are fitted 
with a patent water-lifter of very simple construction, by which, 
when steam is up, the water may he lifted out of a pond as 
much as twelve or fifteen feet below the level of the tank in a 
few minutes. Some steam is used it is true, but in return we 
have a tank of hot water, so that nearly the whole loss is re- 
trieved subsequently. The lifter isa very simple modification 
of the injector, which any labourer of moderate intelligence 
could be taught to manipulate in half an hour. - 
In the same line of shedding will be found the stand of 
Messrs. Robey and Co., who exhibit the vertical boiler noticed 
in the last impression of Tue ENGINEER, and portable engines 
and thrashing machines, all worthy of notice for their excellence. 
| may remark that I understand that this firm are now heavily 
engaged in orders for winding machines, which are improve- 
ments on those already illustrated in THe Enorneer, and for 
which there seems to be an almost limitless demand, 





it acts has long been recognised as admirable. Ina trial which 
took place in the yard, it gained the firm the silver 
medal, the highest prize which the miscellaneous judges can 
bestow. The heater is fitted to a 12-horse engine and boiler. 
The engine did not work, for want of sufficient load, to more 
than 3-horse power, although enough water for 12-horse was 
passed through the heater, and this was raised to a temperature 
of 202 deg.—a highly satisfactory result in every way. 

It is quite certain that I have by no means said all that might 
be said about the engines exhibited. For example, I have not 
yet alluded to the excellent engines shown by Messrs, Turner, 
for which, however, there is some excuse, as the engines will be 
illustrated in Toe Encineer. But time and space fail me, and I 
must conclude with a brief mention of one or two new straw 
elevators, which are worth notice. 

The first of these is shown by Messrs. Barford and Co, It isa 
folding elevator of very simple construction, and remarkably 
rigid. It works in an exceedingly small space, and can be 
manipulated with great ease. The second is by Messrs. Robey. 
The shoot is raised by a chain; the load is obviously heavier 
at first than it is when the shoot approaches the vertical, 
and to compensate for this the chain is wound on a fusee 
somewhat like that of a watch. The fusee is driven by a 
hand-wheel and screw for lowering, but for raising by a 


| winch handle and pinions ; the gear is simple and ingenious. 


The third elevator I have to notice is one by Messrs, 
Cottrell and Co., of Hungerford, Berks. The shoot is 
raised by an endless chain fixed to a segment wheel which 
carries a double arm made of gas piping, in a way not easily 
rendered intelligible without a drawing. ‘The details have been 
well worked out, and I can speak favourably of this machine. 
Close to it is an elevator by Mr. Nickerson, of Bury St. 
Edmunds. This is a curious machine, the horse walking round 
beneath it and driving a kind of turntable. This too appears to 
be a useful machine. 

I must add here par parenthése that a new and very ingenious 
grubber is shown by Mr. Whitehouse, of Ampthill, Bedfordshire. 
It is fitted with a round rack in front, with which is geared a 
wheel for regulating the depth of the work, and by a very simple 
arrangement, at the end of each bout it is lifted out of the 
ground by the horses without imposing any labour on the man. 

And here I must stop for the present. I know that a multitude 
of things worth notice have received none at my hands, but 
time and space for more are not available, and those whom I 
have not mentioned as exhibitors must attribute the fact, not to 
any desire on my part to undervalue their exertions to promote 





the progress of agricultural engineering, but to the fact that it 
is a sheer and absolute impossibility in the fullest sense of the 
word, to notice all the exhibitors at one of the finest, if not the 
finest and most interesting show ever held under the auspices 
of the Royal Agricultural Society. 

In conclusion it will be well to state that a most important 
general meeting of members of the society has been held. A 
resolution was proposed by Mr. Wilson, praying that the election 


, of members to the council and body of vice presidents should be 


widened, the gentlemen who at present controlled the society 
being virtually self-elected. The proposal appeared to carry the 
support of the majority of members, but the president, Mr 
Holland, declared he could not accept it as it was informal, the 
assembly being only authorised to make suggestions. Besides, 
the hands of the council were tied by the Royal charter, and 
before making any alteration they should obtain its extension. 
Mr. Holland promised that the desire expressed at the meeting 
chould have prompt and careful consideration. After a vote of 
thanks to Mr. Holland on his retirement, Lord Bridport was 
introduced to the chair as president for the ensuing year, and 
was greeted most warmly. Mr. Wilson’s motion has a more 
important bearing on the future of the society, and the influence 
of its operations, than may appear at first sight ; but this is not 
the place to consider this poiut. 
PRIZE LIST. 
SECTION I.—Dkri.ts. 

Class 1.—General purpose drills; first prize, £10, second prize, 
£5: First, Mr. James Coultas, Grantham, 2790; second, Mr. 
Themas Harrison, Burton-road, Lincoln, 851. 

Class 2,—Corn drills ; first prize, £15, second prize, £10: First, 
Mr. James Coultas, Grantham, 2/92; second, Messrs. Holmes 
and Son, Norwich, 3821. Commended, Messrs. W. Walker and 
Son, Tithby, Bingham, 3411; Messrs. A. W. Gowerand Son, Hook, 
Winchfield, 2847. 

Class 3.—For the best adaptation to a corn drill for hill-side 
delivery ; prize, £10: Messrs, C. Denivg and Co., Chard, Somer- 
set, 1571. 

Class 4.—Corn drills for small occupations ; first prize, £10, 
second prize, £5: First, Messrs. W. Walker and Son, Vithby, 
Bingham, 3415 ; second, Messrs. A. W. Gower and Son, Winch- 
field, Hants, 2849; highly commended, Mr. W. Coleman, North- 
ampton, 5001; Mr. W. Gilbert, Shippon, Abingdon, Berks, 177 ; 
Mr, J. Coultas, Spittlegate, Grantham, 2714. 

Class 5.—Drills for turnips and otner roots on the flat ; first 
prize, £10, second prize, £5: First, Mr. J. Coultas, Grautham, 
2795 ; second, Messrs. RK. and J. Reeves and Son, Bratton, West- 
bury, 1587. 

Class 6.—Drills for turnips and other roots on the ridge ; first 
prize, £10, second prize, £5: First, Mr. J. Coultas, Grantham, 
2796; second, Messrs. K. and J. Reeves and Son, Lratton, 
Westbury, 1588; commended, Mr. W. 8. Underhill, Newport, 
Salop, 604. 

Class 7.—Drills for turnips and other roots on the ridge, without 
manure box; first prize, £10, second prize, £5: First, Mr. J. D. 
snowden, Doncaster, 364; second, Messrs. G. W. Murray and Co., 
Lantf, 4265; commended, Messrs. Corbett and Peele, Shrewsbury, 
1357. 

Class 8.—-Water drills; first prize, £10, second prize, £5: First, 
Messrs. R. and J. Reeves and Son, Bratton, Westbury, 1590; 
second, Mr, J. Coultas, Spittlegate, Grantham, 2797. 

Class 9.—Drills for small seeds ; first prize, £10, second prize, 
£5: First, Mr. J. Coultas, Spittlegate, Grantham, 2798 ; second, 
Messrs, Walker and Son, Tithby, Msingham, 3414. 

Class 10.—Barrow fer sowiug small seeds; prize, £5: Messrs, 
Corbett and Peele, Shrewsbury, 1580; highly conmiended, 
Messrs. A. W. Gower and Son, Market Draytou, 4985 

Class 11.—Drill pressers ; prize, £O: Messrs. A. W. Gower and 
Son, Market Drayton, 4989, 

Class 12.—Potato drills; first prize, £15, second prize, £10: 
First, Mr. J. Coultas, Grancham, 2799 ; second prize witueld, 

SECTION II.—Horse Iives. 

‘lass 13.—--Horse hoes for general purpo-es; first prize, £10, 
second prize, £5: First, Messrs. Smith and Grace, Tur ipston, 9725 
second, Mr. Fordham Mote, Wisbech-road, March, S06; highly 
commended, Messrs. Vipan and Headley, Leicester, 778; com- 
mended, Messrs. G. Lewis and Son, Albert Works, Ketvtering, 
2963. 

Class 14.—Horse hoes combined with drill for small seeds; prize, 
£5: Messrs. Corbett and Peele, Shrewsbury, 1382; commended, 
Messrs. W. Smith, Kettering, 722. 

Class 15,-Single-row horse hoes for ridge and flat ; first prize, 
£10, second prize, £5: First, Messrs. Corbett and Peele, Shrews- 
bury, 1386 ; second, Messrs. Vipan and Headly, Leicester, 779. 
Highly commended, Messrs, Carson and Toone, Warminster, 
4884; Messrs. Corbett and Peele, Shrewsbury, 1383, Commended, 
Mr, W. Ashton, Horncastle, 768; Mr. James Gillett, Dallington- 
road, Northampton, 759; Mr. J. D. Snowden, Doncaster, 365. 

Class 16.—Single-row grubbeis; prize, £5: Mellard’s Trent 
Foundry, Kugeley, 3061, Commended, Messrs, Corbett and Peele, 
Shrewsbury, 1388. 

Class 17.—Horse hoes for thinning turnips; first prize, £15, 
second prize, £10: Trial not completed. 

SECTION III.—Manvre Distripurors. 

Class 18.—Distributors for liquid manure ; prize, £10: Messrs, 
Rk. and J. Reeves and Son, Bratton Works, Westbury, 1591; 
highly commended, Mr, J. Coultas, Grantham, 2805. 

Class 19,—Distributors for dry manure; prize, £5: Mr. Thomas 
Chambers, Colkirk Hall, Fakenham, 3845; highly commended, 
Mr. J. Coultas, Spittlegate, Grantham, 2804; commended, Messrs, 
R. and J. Reeves and Son, Bratton, Westbury, 1592, 

SECTION IV.—Wacons. 

Class 20.—Pair horse wagons ; first prize, £15, second prize, 
£10: First, Messrs. T. Milford and Son, Thorverton, Collumpton, 
4875; second, Messrs. W. Ball and Son, Rothwell, Kettcring, 
1306. Highly commended, Messrs. W. Glover and Sons, Warwick, 
1567. Commended, Messrs. F. P. Milford, Haldon Works, Kenn, 
Exeter, 5036. 

Class 21.—Light wagons on springs ; first prize, £10, second 
prize, £5: First, Messrs. Hayes and Son, Stamford, 1432; 
second, Messrs. W. Ball and Son, Rothwell, Kettering, 1307. 

Class 22.—Other wagons; prize, £10: Messrs. W. Ball and Son, 
Rothwell, Kettering, 1308. Highly commended, Messrs, T. Mil- 
ford and Son, Thorverton, Collumpton, 4876; Mr. Geo, Ball, North 
Kilworth, Rugby, 1240. Commended, Mr. Ff. P, Milford, Haddon 
Works, Kenn, Exeter, 5038. 

SECTION V.—Carts. 


Class 23.—Single horse carts for general agricultural purposes ; 
first prize, £10, second prize, £5: First, Messrs. W. Ball and 
Son, Rothwell, Kettering, 1309; second, Mr. F. P. Milford, Had- 
don Works, Kenn, Exeter, 5039. Highly commended, Messrs. 
Thomas Milford and Son, Thorverton, Collumpton, 4877 ; q 
George Ball, North Kilworth, Rugby, 1241; Messrs. Henry Hayes 
and Son, Stamford, 1437. 

Class 24.—Harvest carts: prize, £10: First, Messrs. Henry 
Hayes and Son, Stamford, 1439. Highly commended, Mr. F. P. 
Milford, Haldon Works, Kenn, Exeter, 5042. 

Class 25,—Market carts on springs ; prize, £10: Messrs, Henry 
Hayes and Son, Stamford, 1440 ; commended, Messrs. Corbett and 
Peele, Shrewsbury, 1392. 

Class 26. — Carts for the conveyance of water, with pump 
attached ; first prize, £10, second prize, £5; First, Messrs, K. and 
J. Reeves and Son, Westbury, Wilts, 1594; second, Mr. 
William Affleck, Swindon, Wilts, 1360, Highly commended, J. 
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RADIAL DRILL FOR MESSRS. MARSHALL AND SONS, BRITANNIA IRONWORKS, GAINSBOROUGH. 


CONSTRUCTED BY MESSR3. GREGSON, BROWN, AND SON, MIDDLETON, NEAR MANCHESTER. 
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Fowler and Co., Leeds, for steam cultivating purposes, 995; Mr, | 
William Affleck, Swindon, Wilts, for carting water to farm stock, 
1361. 

Class 27.—Other carts: prize, £10: First, Mr. F. P. Milford, 
Kenn, Exeter, 5042; highly commended, Mr, George Ball, North 
Kilworth, Rugby, 1242; commended, Messrs. Hayes and Son, 
Stamford, Lincolnshire, 1445, 

SECTION VI.—Stock anp IMPLEMENT CaRTS. 

Class 28.—Low-bodied carts on springs for conveyance of stock ; 
prize, £10: Messrs, Corbett and Peele, Shrewsbury, 1393. 

Class 29.—Lorries, or other vehicles, for the conveyance of im- 
plements ; prize, £10: Mr. F. P. Milford, Haldon Works, Kenn, 
Exeter, 4043. 

Class 30,—Carts with crank axle and low body; prize, £10: 
Messrs, W. Ball and Son, Rothwell, Kettering, 1322. 


SECTION VII.—Movasie Huts. 


Class 31.—Shepherds’ huts on wheels ; first prize, £10, second 
prize, £5: Mr. J. P. Fison, Teversham Works, Cambridge, 357 ; 
second, Mr. H. Inman, Rose Bank, Stretford, Manchester, 5815. 

Class 32.—Vans for men engaged in steam cultivation, with 
fittings ; first prize, £15, seognd prize, £10: First, Messrs. John 
Fowler and Co., s, 992; second, Messrs. Aveling and Porter, 
Rochester, 5047. Highly commended, Mr. Michael Faulks, Colston 
mea? oom, Notts, for ventilation and sleeping accommoda- 
tion, 5861. 


SPECIAL PRIZE. 


Class 33.—For the best guard or appliance to the drum of a 
thrashing machine, for preventing accidents to the people em- 
ployed ; the Seciety’s gold medal: The judges being unable to 
satisfy themselves as to the efficiency and simplicity of the best 
guard or appliance to the drum of a thrashing machine for pre- 
venting accidents to the people employed, withhold the gold medal, 
and farther they recommend, that at any future trial, two prizes 
should be offered, viz., one for a combined guard and feeder, and 
the other for a guard. 

MISCELLANEOUS AWARDS. 

Miscellaneous awards to agricultural articles not included in the 

ordinary rotation ; ten silver medals. 
SILVER MEDALS. 
Reading Ironworks Company, Limited, for their 4-borse power 
tent vertical boiler, 119. Messrs. John Fowler and Co., took, 
or their patent 4-wheel windlass for steam cultivation— round- 
about system—1000. Messrs. W. N. Nicholson and Son, Newark- 
on-Trent, for their adaptation of self-acting delivery to horse-rake, 
1742. Messrs, Barford and Perkins, Peterborough, for their 





10-horse power agricultural locomotive engine, the driving wheels 
being utilised as winding drums, 2665. Messrs. G. Lewis and 


Son, Kettering, for their new patent machine for elevating, 


shooting, loading, and unloading sacks of corn and other articles, 
2969. Messrs. Fairbanks and Co,, King William-street, London, 
for their 3-ton weighbridge for carts and wagons, 3115. Messrs. 
W. R. Dell and Son, Mark-lane, London, for their duplex grain 
sorter for separating round seeds from wheat, 3174. Messrs. 
Ransome, Sims, and Head, Ipswich, for their patent straw-burning 


apparatus attached to a 10-horse power portable steam engine, | 


3515. Messrs. Clayton and Shuttleworth, Lincoln, for their 
variable expansion motion, acted on by the governor attached to 
a 7-horse power portable steam engine, 5066. Messrs. Davy, 
Paxman, and Co., Colchester, for their patent Paxman water- 
heater, B. No. 1, 5127. 


RADIAL DRILL FOR MESSRS. MARSHALL AND 

SONS, BRITANNIA IRONWORKS, GAINSBORO’. 

WE illustrate above a fine radial drilling machine recently sup- 
plied by Messrs. Gregson, Brown, and Son, to Messrs. Marshall, of 
Gainsboro’, who seldom miss an opportunity of keeping pace 
with the progress of the day as regards the use of improved 
machine tools. The drawings will pretty well explain themselves ; 
the novel features of the tool are that the arm is capable of being 
worked round at any angle—that the slide holding the spindle can 
also be worked at an angle by worm and wheel. The whole tool 
is very massive and strong for the work it has to perform. The 
spindle is 3in, diameter, and long enough to drill a hole 20in. deep, 
and there is sufficient range of velocity in the speed pulleys and 
gearing to get the right speed to drill from the smallest size up to 
a ldin. cylinder. 
of pulleys for fast and slow speeds. The arm is 7ft. long from the 
centre of the upright shaft, and the slide is moved backwards and 
forwards by a rack and pinion fixed on the top of the arm, and 
worked by a hand-wheel by a very simple contrivance. The tool 
can be converted into a slot drill if required. The upright 
standard is firmly fixed to a planed base-plate, which is 11ft. long 
by 4ft. wide, and 6in. deep. When the jib is worked to the top 
it will take in 5ft. Gin. from the top of the base-plate to the under 
side of the spindle nose, 6ft. under side of jib. The jib can be 
lowered 20in. to within 3ft. 10in. of base-plate. It is worked up 
or down by a worm and wheel, and two sets of racks and steel 
pinions, 








| ROLLING MILL ENGINES AT THE BOWLING 


IRON COMPANY’S WORKS, BRADFORD. 


WE give this week a double page engraving of a fine rolling 
mill engine, designed by the late Mr. Joseph Willcock for the 


Bowling Iron Company, Bradford. The engines were constructed | 


to drive a new plate mill, which we shall illustrate in another im- | ‘ b 
| 900 yards than any our arsenals supply. This worthy armourer is 


pression. 
Very little description is required to make the construction of 
the engines—which are on Rambottom’s system—clear, The 


The driving apparatus is provided with two sets , 


| rupees eight annas each, 


cylinders are 3tin, diameter, with a stroke of 4ft.; the iston-rod® 
are Gin. diameter ; the crank pin 9in., the crank shaft journals 
12in.; the second motion shaft journals 14in.; on this shaft is 
fixed a spur wheel—10ft. 9in. diameter, 15in. wide on the face. end 
5gin. pitch; this is driven by a pinion on the crank sba‘t, 
3ft. Tin. diameter, with the same} width of face. The main steam 
pipe is 14in, diameter. 

The heavy cast iron bed plate is 18in. deep, of {) section in four 
pieces, united as shown. The pistons are packed on Mather and 
Platt’s system. 

The slide valves are piston valves, and of course balanced ; the 
valve gear is Allan’s straight link, and the engines are so easily 
handled that they can be reversed fifty times a minute, the links 
being actuated by an Sin. steam cylinder, as shown, The sulls 
run at a nominal speed of twenty-six revolutions per minute, and 
the engines at seventy-eight, corresponding to a piston speed of 
624ft. per minute. 

The plate mill requires little description ; the rolls are 28in. 
diameter, the distance between the housings being 10ft, 2in., so 
that plates 9ft. 2in. wide can be rolled. 

Taken together the engine and mill are excellent specimens of 
plate-making machinery, and reflect much credit on the designer. 
They were constructed by the Bowling Iron Company, to whom 
Mr. Willcock held the post of chief engineer ; we regret to add 
that he scarcely lived to see them at work. They have worked 
in the most satisfactory manner, and we have much pleasure in 
placing the drawings "Weleee our readers as examples of what 
really good rolling mill work ought to be. 





Native GuN MANUFACTURERS IN InDIA.—A correspondent of 
the Pioneer mentions the following facts about the native gun 
manufacturers of Northern India. A blacksmith of ordinary 
skill at Loodiana is said to turn out capital Boxer cartridges, 
while the ironworkers of Sealkote can convert an Enfield into a 
Snider with the utmost correctness. In one instance the ** jol 
was so neatly done that it was difficult to detect the difference 
between a Government weapon and that altered by the village 
blacksmith. And yet the whole of the breech-piece, including 
springs, was made at Sealkote. The rifle was sent to Calcutta for 
Lord Mayo's inspection, and Colonel Norgate offered to convert 
any number of thousands of Enfields within a given time, at three 
After some deliberation, however, the 
Government considered that, though the work was remarkably 
cheap and solid, yet, for political reasons, this was a branch of 
industry not to be encouraged in our native subjects, and the 
matter accordingly dropped. There is a gunmaker at Mean Meer 
wko produces long rifles which fire with ter accuracy up to 


driving a great trade among the Khans and Kheyls of his neigh- 
bourhood, 
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THE MIDLOTHIAN COLLIERY, VIRGINIA. 
By Mr. Oswatp J. Heryricu, M.E., Superintending Engineer.* 


In this payee I shall attempt a description of the successfu 
extraction of coal from this property after it had been on fire for 
probably fifty years, or more, and pe Aen attempts, made at various 
times, which had still left considerable coal behind. The 
Richmond coal-field has a well-founded bad reputation, arising 
from the circumstance that many of its collieries have had to be 
abandoned, from time to time, if not entirely, on account of fires, 
caused 7 pont bustion, to which the character of the 
coal in this field renders them peculiarly liable. While I fully 
assent to the opinion that this trouble lies in the nature of the 
coal, which is highly bituminous, and the seams of which are, 
moreover, divided by slaty bands, through which, as also in the 
coal, iron pyrites is more or less disseminated, often in micro- 
scopically small particles, I must, nevertheless, declare that many 
lamentable disasters, causing great loss of life and property, could 
have been avoided if a suitable system of mining had been pursued 
in all the collieries. If this could not have been done from the 
beginning of mining in this section of country—the history of 
which can be traced back to over one hundred years—at "Toust 
experience enough existed upon this subject thirty and forty years 
ago to dictate the avoidance of the gers to a considerable 
extent. Itis therefore necessary here to refer first, in a few 
remarks, to the character of the coal deposits, particularly in this 
immediate neighbourhood, the Midlothian being one of the oldest 
and most extensive mines, and some of its coal being much sub- 
jected to spontaneous combustion. I must also refer to the 
history of former managements to explain more clearly the 
results which were arrived at. The Midlothian coal mine 
property, situated upon the eastern outcrop of the basin, 
about four miles south from James River, exhibits probably 
the largest development of ooal in this basin. The seam 
here, except where pinched out to small leaders in troubled ground, 
is seldom less than 30ft. thick, and often attains thicknesses of 
60ft. and 70ft. from floor to roof. Although it is frequently con- 
sidered to be but one seam, it is in reality divided into at least 
three, which can be recognised by the separating slates and bands, 
as well as by the character of the coal. Beginning above the top 
seam—to show the character of roof—the following is a section 
fairly representing the deposit when in its undisturbed state, in 
that section of the property called Bailey’s Hill, upon which the 
pits on fire were located :— 





Hard dark-grey sandstone .. .. e¢ «. oe eo «- 3Sft. Tin. 
Hard bluish-grey sandstone =... ss «2 ws oe o 4ft. 
Bluish-grey clay slate .. .2 «2 «2 oc «+ eo eo 2ft, Sin. 
Black slate oe eo 00 co co 2ft. 


Grey argillaceous sandstone (jointed) .. .. .. .. . le 

Grey slate and indurated shale (very jointed) .. .. 4ft. lin. 

Top seam of coal .. «. cc «s oo co co 5Sft. to 6ft. 4in. 

Top seam of slate, often interstratified with 
inferior bony coal oe 0c co co co Sft. to G6ft, 4in, 

Clean good coal ay oc (ee we oe oe ee Se Ge 

Dark slate .. i 


oe «8 — +» ee lin. to 

Rich coal, highly bituminous .. es 9ft. 10in. to 12ft. 
Galpbur Dam oc ce cs ce 00 cc co oo Tim to Tin. 
COMl 2c co ce ce cc co ce co «+ ce oo cf MH Tin. 
ee Oe ae ee ee eee lin. 
Good clean coal (bottom coal of main seam).. .. .. 5ft. 7in. 
Light-grey slate (gipsiferous rte a oe 9in, 
Ce ss se 60 0s ce 0s oe oe wee ee oe es TG 
IOP COO RENE 5c tn. 0t 6e 00 oe 06 te ¥0 2in. 
3 oo ae we eo co «: oo Gft. 

oe ee lit. Gin. 








Slate (grey) oo ee 
Coal se oo . Sin, 

Grey slate.. 1c cc cc co co co oo oo oe Min, hae 

Hard grey sandstone (floor) .. «ss .. oe «Sin. 

From this it‘will appear that the coal-bearing strata attain a 
thickness of 45ft. to 50ft., with a roof of 13ft. to 15ft., of a very in- 
ferior character as regards its strength to stand when the coal has 
been removed. The sandstones above are very strong, and stand 
even in large openings foralong time. The pitch of the coal varies 
from 25 deg. to even 75 deg.—in the saddles--and even real faults 
dislocating the coal almost vertically are met with at disturbed 
points. Under these circumstances, it will appear at once that 
the regular square pillar system, largely used in districts like many 
English coal-fields, with moderate and generally very regular dip 
and seams of medium thickness, cannot be adopted here, if the 
object is to gain the largest amount of coal. This was the system 
by which nearly all the pits in the coal-field were formerly laid out, 
although even the Staffordshire system of stalls and openings has 
been used, and we may say, with even worse results, as could 
readily be expected. Very frequently no system at all was followed. 
By the first-named method, after the pits were laid out in pillars, 
and work commenced homewards, the pillars could not bear the 
weight and were crushed from above, or at steep pitches and in 
troubled ground, where they were like wedges, lying with the thin 
edge upwards, and the larger face to the dip, they actually slipped 
off upon the inclined floor. A great deal of the coal was lost, 
and dangerous, unventilated ground, subject to accumulations of 
gas and the most dangerous rubbish to stimulate spontaneous 
combustion, was left behind. Ultimately, the heat accumulating 
from a constant grinding process upon the weak pillars, and not 
sufficient air being admitted to retard, by cooling, this process of 
slow combustion—it being cousidered most dangerous to admit 
sufficient air—the pits took fire, and, after vain and costly 
attempts, were abandoned. No better results were attained from 
the Staffordshire system. Openings 300 to 400 square yards in 
base, and fifteen to twenty yards high, were frequently effected, 
entirely beyond the means of support by timber-work ; often even 
more coal tumbled than the small capacity of the shafts permitted 
to be hoisted before the top broke down upon the remaining coal, 
It was impossible to clear the chambers of this dangerous rubbish, 
and it had to be left behind. Large breaks were formed in the 
top rock, often clear up to the surface, giving sufficient vent to in- 
crease th> spont bustion and preventing a regular system 
of ventilation on the one side to cool off the heating chambers, or 
an air-tight damming, on the other hand, to smother combustion, 
‘These and a series of other errors, too numerous to be all recounted 
here, but all due to ignorance, want of system, and false economy, 
have concentrated all the worst elements imaginable to prevent 
the continuous prosperity of these mines. Otherwise, under good 
manag + and improved systems of mining, the superiority of 
the coal, the large yield per acre, and the close proximity to home 
and foreign markets, ought to have placed them amongst the most 
prosperous and remunerative mines in the United States. The state- 
ment, so often made with regard to the irregularity of the seams, 
loses its force, if notitsaccuracy, under impartial investigation. Al- 
though the existence of such irregularities may be fairly admitted, it 
could have been made comparatively harmless by proper records, 
surveys, maps, and timelyexplorations. It is not the irregularities, 
but our ignorance of them, that has worked trouble. Yet these im- 
portant precautions have scarcely been observed at all, Although 
a number of the mines in this section of country have paid hand- 
somely at times, hardly any of them will do it now, in consequence 
of the above-mentioned causes, Even the Midlothian pits, where 
a great deal of money has been made, were, in 1869, in the condi- 
tion to be sold at public auction, after the outlay during the two 
previous two years of 180,000dols., withoutany show of improvement. 
On the contrary, the property had been allowed to go to wreck 
and ruin. It was under these conditions that I was placed in 
charge of this gp after the sale, with a lawsuit about 
some claims pendi 











ing over it, which prevented complete posses- 
sion. Houses, fences, machinery, roads, shafts, were all out of 
repair; no available pit of any consequence was in condition 
to raise coal; and amongst other drawbacks, we were com- 
pelled to keep constantly going a 500-horse power pumping 
engine to keep the water from drowning out the last vestige 
of available ground. I shall now proceed to give a more 
detailed account of the opening and working of that portion of the 


Midlothian property called Bailey’s Hill, occupying a position at 
the eastern outcrop on the north-east portion of the property. 
The tract of land included within the old pits, and where, there- 
fore, coal could be supposed to be left behind, extended from 
the north-east to the south-west about 660 , and from the 
outcrop 176 yards west to the deepest shaft available on account 
of water. It contained in all about eighteen acres, of which 
fully one-third, nearthe outcrop, was a ect honeycomb of old pits 
and slopes, and only partly accessible by temporary open work- 
ings, One acre of good ground from the adjoining property was 
added by lease, the coal being thrown by a saddle beyond the 
dip of the main shaft on its level course. Therefore, in all, 
about eighteen acres of ground were accessible from the main 
shaft, and formed the main workings. Before the property was 
given under my charge it had already been proposed to run down 
a slope in the south-eastern portion of this ground, to gain a body 
of coal said to have been left behind, and which had partially 
been explored by a shaft, 170ft. deep. Although the use 
of slopes for main working shafts in this broken and fiery 
ground was objectionable, it was still decided to make the 
experiment, After passing a very broken piece of ground, filled 
with loose coal and connected with a portion of ground already 
heating, the slope nevertheless was successfully driven to the 
bottom of the works, 280ft. on the incline, and a connection made 
for air, the slope forming naturally the upcast. By that time 
it was already discovered that the loose piece of ground os 


the ground behind heated but very slowly, although it was of 
such extent and in such bad condition that we never succeeded 
in ee the spontaneous combustion entirely. The plan, 
determined upon from the beginning, to work this ground, was 
to surround the fiery ground and make safe communication with 
the upcast by as few levels as possible; thence, if solid, or 
at least remunerative ground was encountered always to open out 
and exploit the qoeund ter two gangways upon the same level, one 
at the roof the other at the floor, and only for the sake of air to 
crosscut between them, at distances of about 33 yards. Pillars 
were thus left with a base 100ft. long, by 30ft. to 60ft. wide, and 
in the heginning, 40ft. high perpendicular to the floors above. 
The base of the pillars, therefore, was upon a level instead of 
being on the pitch of the coal, as formerly. In consequence of 
the old works we had sometimes to deviate from this plan. Two 
levels either near the roof or near the floor, but from 30ft. to 60ft. 
apartupon the dip, had to be used. The object, then, was by ge | 
homewards to work out the pillars, according to the nature o' 
ground, by crosscuts or by benches in the course of the coal, 
taking the dividing slates for a guide, and to fill up and sustain 
the ground so exhausted as much as possible, and, when necessary, 
to dam it up against the fires originating from connection with the 
old works. Of course, for this purpose a great deal of waste stuff 
had to be procured at the surface and sent below. e pit was 
then laid out in four sections, two north and two south of the 
shafts, each two being about sixteen yards apart vertically, and 
ind dent of each other, being only connected in the be- 





160ft. from the surface was on fire ; and after some u 
attempts to remove the cause, the slope was with difficulty 
closed on the top. The smoke set so strongly up the slope that 
it was all we could do to save the men, our only retreat being 
by that route. Perceiving the impossibility of fighting the fire 
effectually and with safety to the men, so long as the slope 
remained the upcast, we connected a fan with the hoisting eu- 
gine at the mouth of the slope, and built also a cupola at the 
downcast shaft, in order to reverse the natural air-course. After 
giving the fire some time to subside a little, I determined to make 
at least the effort to close the slope just above the part on fire, 
and to save the ground won above, if we should not be able to 
gain the lower part. After partially removing the dam at the 
mouth of the slope we followed downward the strong artificial cur- 
rent of air effected as justly described, and succeeded by strenuous 
efforts in putting in a strong clay dam just above the fire. Effect- 
ing now a communication with another old shaft, north of the 
slope, for a return air-course, we prepared to make the effort to 
save the rest of the slope, by making it as far as possible air- 
tight through the broken and burning ground, and maintaining 
it long enough to raise the coal below. For various reasons, but 
particularly on account of the great expense, the ground not 
justifying the use of such materials as iron or brick, I concluded 
to pack the timber-work outside and between the moist clay, of 
the consistency of putty, keeping it in position by nailing planks 
in front of the timber sets. This operation was performed by 
opening the dam partially near the top, and substituting a tem- 
porary stopping of plank while the clay dam was constructed lower 
down, and in this manver was lowered 8ft., and always renewed 
firmly and as speedily as possible to shut off the lower works. 
Then the side-casing of clay was carried 8ft. further down. In this 
attempt we succeeded completely in passing the point of fire, 
casing it, and once more gaining even access to the bottom of the 
slope. But during this time we had discovered that after 
a certain lapse of time, the smoke—of burning wood— 
would always puff up with a great rush, requiring the strictest 
attention to get the men out in time. This originated from the 
smoke filling some old and prubably extensive works, and, when 
the maximum of expansive force was reached, forcing itself out 
at the lower part of the casing, which could not always be made 
immediately air-tight. Getting below the fire, we found that 
during the seven months it had taken to do all this work, 
including the time the slope had to be kept closed, much of the 
timbering had been burned out and the ground required some 
time to be retimbered. We had now closed tolerably firmly both 
sides and top of the slope; but the smoke burst through the floor. 
where we had never before experienced any breaks or leakage. 
This last accident was of so dangerous a nature—we being hardly 
able to get the men out—that it was—for economical reasons also— 
concluded to go no further down, but to close the ground below 
and recover expenses at least from the coal left above. This was 
successfuily done, about 96,000 bushels of coal being raised, the 
casing below answering now as a long and substantial dam, being 
all filled, up. During this time sufticient information at various 
points had been obtained to warrant the effort to open out a regular 
pit upon the ground to raise coal uponalarger scale, For this pur- 
pose ashaft, called Rise Shaft, about 300ft. deepto water-level, lying 
nearly in the centre of the ground at its lowest available depth, had 
been selected, it being found by examination to be in good condi- 
tion, but requiring to be saber and refitted at the surface. 
Havingalso satisfied myself that theclay-casing system, to make the 
sides air-tight as much as possible, would answer when applied in 
time, I started to clean the shaft and retimber it, providing fora 
good centre brattice, and putting up a 25-horse power engine for 
hoisting purposes. Moreover, all breaks and opening in the ground 
at the surface were closed as far as it possibly could be done, to help 
in killing out the fire. The ground above having formerly been 
worked from more thana dozen shafts of various depths, from 
100ft. to 400ft., I made it a point if possible to prove that two 
shafts would have been sufficient to operate the whole ground. For 
this purpose another old shaft, 350ft. deep, about 200ft. south-east 
and to the rise of the former main shaft, was selected for the up- 
cast, to enable us to keep up always a strong supply of air. From 
all reliable information that could be collected, no maps of any de- 
scription being available, it was very certain that the best part of 
the coal accessible from those shafts was left at the extremities of 
the property, about 100 to 150 yards south-west, and from 70 +0100 
custo north-east of the main shaft, All the ground to the rise of 
the main shaft was considered tolerably well torn to pieces and 
destroyed nearly to the bottom of the upcast shaft, having been 
always the main seat of fire. This surmise I found afterwards 
fully confirmed. Entering from the main shaft by a cross- 
cut east, we intersected the top seam at about fifteen yards. 
Having no communication yet with the air-shaft, bratticed air had 
to be used in the shafts and levels. Just where the cross-cut 
entered the top seam, the ground was found already heating, and 
had to be closed on the east. Levels, north and south, were 
started at once in the top seam to have two sides well protected 
against fire—the roof and water-level at top and bottom forming 
natural protection. The main object now, it being springtime, 
was to make a communication with the air-shaft before early 
summer ; since the south-western winds almost invariably prevent 
ventilation in our pits, when bratticed air is used without the aid 
ofafan. The ground immediately between the main shaft and the 
desired upcast being known to be on fire and broken ground, it was 
impossible to make a direct communication; but after driving 
fifty yards through heavy rock-tumbles, where every foot had to be 
forepaled,* and powder was required to blast the large rocks encoun- 
tered, a communication was ultimately effected, and the fiery 
ground south of the main shaft was successfully and securely 
flanked by casing through all the broken ground. This being done 
in time answered the purpose for nearly two years—long enough 
to remove the coal from both sections laid out south of the shafts 
at the respective shaft bottoms. The temperature at the south 
level during the time it required to make the connection had in- 
creased from 78 deg. to 95 deg. Fah., and it was certainly a diffi- 
cult undertaking to make men stand up to perform such work for 
weeks together, But afterwards we never suffered for want of 
air, and in cooler days had to close the doors, some of the levels 
being too cold for the men. The levels cooled off splendidly, and 





* That is, the work was protected by driving the timbers ahead, or 
keeping the working face closely timbered, and pr ting sudden move- 
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ginning at two points by winzes for the return air course, and to 
discharge the coal from the upper sections to the main shaft level. 
Precaution was taken to secure points sufficiently solid, in case of 
necessity, to permit damming off the sections, and so securing the 
shafts. The connection through the south level has already been 
described. The attempt to make the connection, in a similar 
manner, north of the main shaft, where most of the coal was anti- 
cipated, was less successful. A large old work or chamber, filled 
with fine loose coal, was encountered, and took fire in front of us 
while we were driving. I abandoned the work, after some severe 
but fruitless attempts to penetrate the chamber, using even double 
casing, with a layer of clay between. It was then determined to 
run a rock tunnel in the course of the coal, but in the roof rock, 
from the main shaft, until I could intersect the coal at a safer 
— of which we had some information. This was by estimate 
‘ound to be the cheapest plan, and this we succeeded in, by driv- 
ing 77 yards along the roof ; but although 50ft. from the coal, we 
still encountered the broken part of the roof opposite the big 
chamber mentioned below. This was now, however, easily 
closed by a rock-dam. But we had the gratification to reach 
a body of coal of a very solid character, being 85ft. thick 
from roof to floor, and the connection with the upcast was here 
effected in good ground by driving a winze up 23 yards to the 
main top level. Here we were compelled to use a small hand-fan. 
to supply the men with air. Having now succeeded in flanking all 
the fiery ground, and completely surrounding it, we were in the 
condition to exploit the rest of the ground in the manner described 
above. As it was, of course, necessary to defend the field, mvch 
work in course of time had to be done to dam off and protect the 
main levels. For this purpose, also, a line of water-pipes was 
provided down the upcast shaft, connected with the cistern 
above, and conducted through the main top levels. To these hose 
could be attached, and in the first beginning of fires, they were 
of the greatest advantage. Sometimes considerable quantities of 
old rubbish on fire were actually excavated by the hydraulic pro- 
cess. In one instance, the main air course being threatened, and 
the timber being already on fire, a brick arch 25 yards long had 
to be run underneath the wooden casing on fire. Here the hose 
was freely used to put out the fire, to enable the bricklayers to 
go on; and the work was completed, and answered its purpose 
until the south sections had all been successfully robbed, and a 
new air shaft, a little north of the former, had been cleaned 
out, to be used for the north sections. Here much of the coal had 
et to be won, and the old air-course was too much in danger to 
trusted for the length of time required to work homewards. In 
loose coal, we succeeded in making » oa out of old iron pipes and 
railroad iron, covered with old boiler plate nearest the coal, and 
then cutting out the timber and packing the whole with clay, we 
could stay the fire for a considerable time. I also experienced in 
such broken ground that arched work was not as good as passages 
made with straight walls, the top covered with railroad iron and old 
boiler-plates, with a heavy coating of rock on the top of that, 
These kon answered until the heat was too great for men to pass 
underneath. In this , we led in working out 
thoroughly the two south sections, and closing them off securely 
near the main shaft, and also exploiting the largest portion, 
or the two north sections. But here we encountered in the 
top section a piece of most dangerous ground, connected with 
the bottom level through a big chamber. It took fire from 
bottom to top; and we never succeeded in getting all the 
coal out, but were ultimately compelled to close it up entirely, 
at places left in the top seam for dams, in such an event. Those 
dams, 20ft. thick, of clay and masonry, are now, after eight 
months, still as hot as a bake-oven. During the time those four 
sections were working we had discovered a saddle at the north- 
west corner of the north section, where the coal, although inferior, 
and not very thick, took an eastern dip, and therefore indicated a 
reversed dip beyond the saddle. Having satisfied myself that we 
could pass the saddle on the south end, a rock tunnel forty-four 
yards long was driven to protect this new developed section from 
the old fires. But the new section — good coal a little below 
the shaft bottom, we were compelled to keep the water at its lowest 
— and in consequence of this, the fires from the former section 
ound a passage to the west end of this rock tunnel underneath. 
Having only bratticed air in that tunnel we could not fight the fire 
successfully. The smoke from the return, mixing with the fresh 
air, made the back workings as bad and dangerous as the places 
near the seat of the fire. We had seventy men hors de combat 
in the course of fifteen hours, through exhaustion and black 
damp and smoke; and we had to withdraw the force to save 
them from being suffocated. Being at the same time threatened 
right over the top in the old section, not then entirely cut off, 
nothing was left us but to close all the works up and let the 
water rise for awhile. The existence of coal at the level of our 
present shaft, in the new section, could not have been well antici- 
pated, being only at that elevation in consequence of the saddle- 
shaped upheaval. It nevertheless offered a fine prospect ; and it 
was therefore determined to carry out my former plan, for econo 
mical reasons not yet executed, emg to drive another rock 
tunnel, fifty-five yards long, to shorten the line of transportation 
over 500ft., getting a direct air-course with an independent return 
and a safe retreat for the men in case of fire breaking out again 
on our return. This was also successfully carried through, and 
the old air-course was superseded by driving a winze up through 
the rock in the roof to the air-shaft. It was impossible to keep 
the old air-course open on account of fire, and we failed to obtain 
the air through the top seam coal by reason of breaking into the 
large old work partially known to us before. This undertaking 
was the most trying work performed, Although 23ft. of rock 
was between the men and the old work below on fire, the heat of 
the floor increased to such an extent that shortly before the junc- 
tion was effected it actually burnt the feet threugh the soles. From 
five to ten minutes only could the men stop at the working face, 
ata temperature of 100 deg. Fah,; and ultimately eight men in 
the eight-hour shift were employed to break through. The black 
damp at thattime prevented our working down from the upper level 
also to meet the men. But, to the credit of the men be it said, 
they stood up like soldiers until the job was completed. Havin, 
now fully secured the pit again, the new section was exploi 
until the coal thinned out so as not to pay for working, and, suc- 
cessfully working homewards, we have, after being three years and 
four mouths in this pit, still a few months’ work to expect. To 
sum up the extent of this forced enterprise, I will only say that 
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2,037,961 bushels (29 bushels = 1 ton) have been raised so farfrom 
the whole tract, of which 1,448,862 bushels were obtained from the 
rise shaft workings alone. While the expenditures have been very 
large, amounting often to 1500 dols. to 2000 dols. per month for 
fire service alone, almost the round, beside heavy general ex- 
penses of an extensive enterprise so peculiarly situated, with a 
— of water > a bay, I - only say ve after = e 
costs for opening the pits an ing the property—houses, 8, 
and such aie as Soanieh—ter been paid, a profit as inte- 
rest upon the capital invested in the late purchase will be left, over 
and above all remaining expenses. I mention this simply to show 
what may be accomplished in this coal-field by taking up new 
ground, free from the curse of former bad management, There 
is no shadow of doubt that, under skilful management and by 
introducing late improvements in mining, even the deep mines in 
this coal-field would pay handsomely, the advantage of freight to 
market giving them constantly an advantage in the competition 
with other coals. I cannot refrain at the close of this description 
from mentioning the fact that most of our labour here is coloured 
labour, although we have a few good white miners amongst us, 
The men have faced great danger, and undergone much hardship 
bravely. In the whole of this enterprise I have been most ably 
assisted by underground bosses, of which three are still with me— 
William Dickinson, George Jewitt, and Thomas Cornue, also my 
assistant Mr. Thomas Jewitt, all English miners, who have faith- 
fully executed the —7 ws tasks which I was compelled to 
ask of and to share with them in ing out this work. Their 
experience in general, and their knowledge of portions of the 
ground in particular was often of the greatest service. I will add 
that in spite of all the dangerous work performed we have not to 
lament the loss of a single life, nor even the material crippling of 
any man, 
DISCUSSION. 

Prof. Alfred. Rockwell: If much of the coal-bed had so steep 
a dip as 75 deg., I do not see how the long-wall system could be 
applied to it. The long-wall method, as I remember to have seen 
it abroad, can be used on beds 20ft. to 30ft. thick, when they are 
nearly horizontal, so as to take out the whole thickness at the first 
working, leaving a few large pillars—what is called side-work. 
According to modifications recently adopted in South Staffordshire, 
the bed is worked in two or three “ leads,” taking off the upper 
part of it as a separate bed, allowing the roof to fall, and letting 
it rest for two or three years, and then working the lower half of 
it, the broken-down roof resting upon the top of the lower part, 
forming a sufficiently good roof, provided a foot or two of coal or 
slate be left below it. The benefit of that modification was suffi- 
ciently evident. In the best mines which I saw, this method was 
shown to me by Mr. Hadley, who was the Government Inspector 
of the district of Devonshire. He spoke of this asan entirely safe 
and economical way. The report by the Government Inspector of 
the loss of life by the old method was terrible. Out of one thou- 
sand miners, in the course of a year, some fifty or one hundred 
would lose their lives. They certainly were frightful places to go 
into—those chambers where the falling of the roof was constantly 
occurring. 

The President: My impression, from the paper, is that Mr. 
Heinrich simply employed a wise modification of pillar-work ; that 
is, instead of taking out as much as they used to take out he has 
made his pillars larger. is is common sense; if you leave large 
pillars, they will hold up untilyou can rob them. In regard to 
the Staffordshire system, I do not understand him as saying it had 
been employed in this particular mine. In his general remarks on 
the Richmond basin, he says the two methods have been tried. 
We shall, perhaps, get from him a supplementary communication 
on these points. The present paper was prepared at my suggestion, 
in reference to the question of fighting fire, and notin reference to 
the method of extracting coal. No doubt, he will have no 
objection to explaining the method more in detail to our satisfac- 
tion. We must all agree that a great deal of pluck and ingenuity 
has been shown in the attack of such a problem, and the way in 
which it has been so successfully solved. It is a good thing for us 
to know that we need not leave a mine because it is on fire. 

Mr. H. M. Howe: Inthe Bessemer Works; at Troy,I have 
measured a temperature, with men at work five minutes at a time, 
of 255 deg., and men were at work for 15 or 20 seconds at a tem- 
perature of 327 deg. 

Mr. Firmstone : Ifyou have a thick overcoat on, and your 
hands and face are protected, you can go into places of that kind. 
I have gone under arches that were very hot, and remained three 
or four seconds—going in and crouching down with an overcoat on 
and good thick clothes, when the iron would be red hot over my 
head. Ofcourse no man could work there. I went in to see if 
men could work there, and was satisfied that they could not. 

The President: My experience corroborates what has been said 
about the possibility of enduring very severe radiating temperature, 
where the skin was protected oom the face averted from the 
pap surface. The temperature in the Crown Point mine—at 
its 1300 level, 1900ft. below the highest point of the Comstock 
lode—has been as high as 128 deg. Fah. That was due to 
thermal water in the rock. I know the water that dropped 
from the roof gave me a scalding sensation through my woollen 
shirt. This was in a blind drift, run for an air connection ; the 
great heat was not the ordinary temperature of the mine. The 
heat rapidly declined after the air connection was established, 
and some degree of ventilation was obtained, although very im- 
perfectly. men who were obliged to carry forward that drift 
were supplied with air by a tin pipe, through which it was forced 
by afan. The result was that at the working face of the drift 
the air was not so bad as elsewhere. It was very hot, because 
there was a good deal of radiated heat ; but if you put your face 
within six or eight inches of the pipe, you could get cool air, 
while a few feet off the air was banked up, and when you got half 
way into it you meta volume of heated air coming out like a 
flood, driven out by the fresh air. It was almost intolerable, not 
so much to the skin as to the lungs, The moisture of perspiration 

»rotected the skin, but the lungs, so to speak, could not perspire. 

he men worked in that temperature a very few minutes at a 
time. They were naked, or nearly so, and ran into the 
drift, and worked at the end of it until overpowered. Old 
hands did not really faint away, but new hands fre- 
quently did. They took men that had been in the mine a 
good while, and promoted them by degrees to the hot- 
test place. They perspired enormously, and I presame the per- 
—— weakened them as much as work. They would rush out 
of this drift into the main drift outside, where there was more air, 
and there, after sometimes washing themselves, and especially 
wiping off the iration, they remained a short time—not long 
enough to be chilled—before returning to work. I think the 
lower slopes generally had a temperature near 90 deg. The 
trouble to me in the slopes was not the heat but the foulness of 
the air, from animal exhalation and candle-smoke. I did not 
detect ane ie sulphurous acid, or products of mineral de- 
composition. e sensation uced was nausea. I have no 
doubt that the ventilation could be much improved in such mines, 
even without tunnels, though these would be very effective. The 
air-courses are often unnecessarily small and irregu/ar. We may 
have a large passage for air a part of the way in; but if we stop 
pe air by making it go through a small hole, we neutralise the 

van 

Prof. well: I remember one mine in Cornwall, where the 
greatest temperature was about 120 deg. The level, while I was 
oh about 105 deg. to 106 deg. The men worked, almost 
naked, for only about fifteen minutes, They could only work that 
le of time, and would then come back to the foot of the 
8 where the temperature was 90 , and cool off. There 
was an abundance of water, which to cool the rocks some- 
what. The heat seemed to be due to decomposition going on in 
the rocks, and the water flowing along the level would almost 
scald the feet. 

The President: The expression used by Professor Rockwell about 





“cooling off” at 90 deg., suggests the important principle that our 
sensations of heat 0 cee. We have no such apparatus for 
the determination of heat as we have for the determination of 
colour, or the pitch of sounds. Itis only the changes of temperature 
that produce any impression, and therefore it is quite possible for 
us, as Professor kwell has said, after being in a hotter place, to 
zo and cool off at 90 deg. The first sensation of extreme heat and 
cold are the same. The secondary sensation must come very 
quickly. 





LOCOMOTIVE ENGINE BUILDING IN THE 
UNITED STATES. 


‘* WE are very sorry to have to announce that the order for fifty 
locomotives for the Grand Trunk Railway of C bids for 
which were advertised for a short time since, and of which high 
hopes were entertained that the work might be secured for one of 
our Paterson shops, has gone to a New England establishment, 
which was able to bid on a lower basis of labour than our loco- 
motive builders ventured to hold. Our Paterson builders made 
strenuous efforts to secure this order, not because they expected 
to make any money out of it, but simply to open their shops, 
employ their machinery and put their operatives at work. We 
know asia positive fact that the locomotive companies'of Paterson— 
and of all other places, too—expecting sharp petition, shaved 
their figures down to the lowest that they dared venture, and the 
close agreement among most of them shows how closely the 
thing was figured down. The bids received were as follows : 





Rogers Locomotive and Machine Co., of Paterson 10,250 
Danforth Locomotive and Machine Co., ,, 10,050 
Baldwin Locomotive Works, of Philadelphia .. .. «+ 10,575 
Schenectady Locomotive Works .. .. .. e# «+ e+ 10,500 
Pittsburgh Locomotive Works .. eo «+ 10,650 


Kingston (Canada) Locomotive Works (gold) .. .. «+. 10,000 
Portland Locomotive Works .. .. - 
Hinkley (Boston) Locomotive Works 
Manchester L tive Works... .. «so 
Rhode Island Locomotive Works .. .. «+ «+ os 8,800 

‘The bid of the Rhode Island (Providence) Works was much the 
lowest, and, of course, the contract was awarded them. This com- 
pany have put their figures so low that all their competitors agree 
that they must lose money. They underbid even the Manchester 
(N.H.) Works, who had twenty locomotives in process of construc 
tion which they expected to me | to the road. We understand that 
the figuring between these two shops was a regular ‘cut throat ’ 
game. Not one of the other builders whose bids are given could 
see any object whatever in taking the order at less than 10,000 dols. 
an engine, and most of them came away from the opening of the 
bids pleased that their offer was not accepted, as all of them had 
made their estimates to cover the bare cost, without a dollar of in- 
terest on the investment. Added to this is the fact that the con- 
ditions of the contract were very exacting, failure to deliver to 
the day, or any defect in construction of material entailing heavy 
damages. 

5, From the above statement, which our readers may depend 
upon is true in every particular, our citizens and mechanics may 
understand the difficulties which lie in the way of our locomotive 
establishments —the great source of our prosperity, and really the 
mainstay of our city—getting started again. The main trouble is 
the labour question. Our mechanics, hard as the lesson is to 
learn, must make up their minds to face one of two inevitable 
alternatives : wages will have to be lower, or there will be no 
work. It is literally the choice, so far as locomotive building is 
concerned, of ‘half a loaf or no bread,’ employers and employed 
agreeing to share the loss between them. When our locomotive 
builders in good faith make an earnest and determined effort to 
get a contract, figured for at the actual cost of doing the work, and 
are underbid by other places, it is clear that the employers have 
gone as far as they can be expected to go. It is time for the men 
to inquire what they can do to relieve this miserable ‘ dead-lock.’” 
—Paterson N.Y. Press. 
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THE BRITANNIC, OF THE WHITE STAR LINE. 


On the 3rd of February last there was launched from the 
building-yard of Messrs. Harland and Wolff, Queen’s Island, the 
Britannic, the ninth steamer that has been built by this eminent 
firm for the now celebrated White Starfleet of Transatlanticsteam- 
ships. During the interval since that time the new vessel has 
been receiving her engines, rigging, and internal fittings and 
furnishings. A short time ago the steamer left the lough on a 
trial trip, and on Thursday, the 25th June, sailed from Liverpool 
on her first voyage to New York, plishing the y g 
in the extraordinary short time of seven days and twent 
hours. Since the pioneer of the line— the Oceanic — left 
the Mersey in the spring of 1871, the advance of the 
White Star Company to an important position in the 
Atlantic steamship trade and a secure place in the public 
favour has been very rapid. This patronage is largely 
attributable to the superior character of the individual 
ships of the fleet for speed and comfort, and the skilful manner 
in which they are —— As may be expected in these days of 
keen competition, the last addition to the White Star fleet is the 
largest in the service, and is built on the most approved principles. 
In common with the other steamers of the line, the Britannic has 
been constructed with the most careful attention to strength and 
stability. Her —— is 468ft. and breadth of beam 45ft., with 
34ft. in depth of hold; while her gross tonnage is over 5000, 
The engines (from the works of Messrs. Maudslay, Son, and Field) 
are on what is known as the double compound principle, and have a 
nominal horse-power of 760. Externally, the Britannic has but 
few features by which the vessel can be distinguished from the 
other steamers of the White Star fleet. Her hull is long and 
graceful, with two massive cream-coloured funnels, painted black 
at the top. There are four masts, ship rigged, which show a great 
spread of canvas, In addition to the ensign and the usual flags of 
the line, the Britannic flies a smalljsquare blue flag, which is carried 
by her commander, Captain Thompson, who has recently received 
a commission in the Naval Reserve. 

Although generally the internal arrangement of the Britannic is 
somewhat similar to that of the Adriatic or Baltic, yet there are 
many novel features here, as elsewhere throughout the ship, which 
call for special comment. The vessel has three decks, two of which 
are of iron, covered with a planking of wood. The hull is divided 
into eight water-tight compartments by bulkheads, extendi 
from the upper deck to the keel. An iron covering—in techni 
phraseology, a ‘‘turtle-back”—protects the vessel forward and 
aft. Amidships are the main saloon and the first-class state- 
rooms. This arrangement is becoming very popular with passen- 
gers, as it is well known that a ship pitching in her sea-way has 
the least motion in the centre. Along the upper decks are iron 
houses for the officers’ and engineers’ cabins, in addition to cooking 
galleys, ice-houses, smoking-rooms, and other conveniences. The 
communication from the deck to the main saloon is by a handsome 
and commodious stairway. The upper portion, at the entrance, 
forms a large room, which is well furnished with sofas and chairs, 
and abutting on this compartment is the smoking-room, decorated 
and fitted in quite a luxurious style. On the main deck is situated 
the grand saloon, the dimensions of which are 53ft. long by 44ft. 
broad. This magnificent compartment is lighted from above by a 
number of skylights, in addition to the ordinary ports or side- 
lights. The b. opanman | is extremely beautiful, and the decora- 
tions of the most superb description. Two hundred persons can 
conveniently be seated in this handsome saloon, and, by an ingeni- 
ous arrangement, the accommedation can easily be increased. A 
novelty, and also a great improvement, in the saloon is a social, 
open, fireplace, w! in bad weather, or during the winter 
season, will cast a most cheerful aspect over the apartment. Most 
comfortable revolving arm-chairs have taken the places of the old 
inconvenient settees. They afford greater facilities for reaching 








the table, and are also much better adapted for a sure seat during 
boisterous weather. In addition to a fine-toned piano, there is an 
excellent library, containing 265 volumes of the works of the best 
writers in poetry, fiction, and general literature. The books are 
beautifully bound in the White Star style, and have been supplied 
by Mr. Mullan, of Donegall-place, who has furnis hed. the 
libraries of all the steamers of the line. Forward and aft of the 
saloon are the state-rooms, which are fitted with cold-water pipes 
and that most useful contrivance, electric bells. The state-rooms 
are generally constructed for two passengers, and this arrangement 
gives more space than is generally allowed in ocean steamers. 
Several of them are fitted with = & so as to avoid the pitching 
and rolling motion of the vessel, thereby obviating much of the 
unpleasantness inseparable from a “rough night.” Forward of 
the saloon, on the starboard side, is a great novelty in state-rooms, 
called a dormitory—the first, we believe, that has been introduced 
into a steamship. This compartmentis designed for a party of ladies 
or gentlemen, and will accommodate twenty-two persons, It is 
handsomely fitted np, and looks roomy and comfortable. The 
sleeping berths are arranged in such a fashion that an occupant 
can with ease hold a vis @ vis conversation with nearly all his com- 
nions. An apartment like this is sure to be highly appreciated 
y large parties and groups of delegates, to whom it will prove a 
most sociable boon. Nearly abutting on the grand saloon, forward 
on either side, are “‘ bridal berths,” another novelty in steamship 
construction. They are luxuriously furnished, and provided with 
every requisite that can possibly add to the pleasure of a ‘‘ honey- 
moon trip.” Every portion of the vessel is thoroughly ventilated, 
and hot or cold air can be driven at pleasure to all the state-rooms 
by means of a large fan worked by steam. Under the state rooms, 
and communicating with them by a staircase, are the bathrooms, 
barber’s shop, servants’ apartment, storerooms, wine cellar, bag- 
gage compartment, mailroom, and iron specie-room. The prome- 
nade deck for first-class passengers is 165ft. long by 40ft. wide. It 
is situated on the top of the middledeckhouse, and has on it a light 
and capacious room for ladies, with whom this new feature will 
undoubtedly prove very popular. The culinary arrangements are 
most complete, separate galleys being provided for cabin and steer- 
age passengers, and everything is on the most extensive and 
approved style. Particular attention has been paid to sanitary 
matters, aan that was possible has been done for the comfort 
and convenience of both saloon and steerage passengers. The 
officers’ quarters are also very comfortably furnished, being replete 
with almost every luxury that can be found in the best modern 
dwelling-houses. Throughout the vessel the same signs of profuse 
liberality in making provision for the comfort of those on board 
are everywhere apparent. While every inch of space has been 
admirably econqmised, no convenience has been sacrificed to the 
desire to make the most of the carrying capacity of the hold, and 
the result is a steamship which cannot be surpassed for elegance 
and beauty of design in the Atlantic service. 

The size and beauty of the Britannic, however, are not 
her sole features of interest as a screw steamer. While 
safety and comfort have never for a moment been lost sight 
of, the attainment of an accelerated rate of speed has been 
aimed at, and towards this end, a screw-lowering appa 
ratus, the invention of Mr. E. J. Harland, has been affixed to the 
propeller, by which it can be raised or lowered at pleasure. 
But few indeed have crossed the North Atlantic Ocean 
when so smooth as not to have experienced the most dis- 
agreeable effects from the propeller at one moment 
whizzing round high out of the water, technically called 
** racing,” and at the next moment sluggishly buried deep 
under, as the stern of the vessel alternately rises and falls 
amidst the waves, thus producing a most irregular action 
of the propeller, whilst increasing the disagreeable motions 
inseparable more or less from a vessel, and preventing the 
full and steady application of the engine power, with consequent 
loss of speed. To obviate all this, the propeller in the Britannic 
is so fitted that when leaving port, or while yet in shallow water, 
it is immersed to only the ordinary depth ; but immediately the 
steamer gets into sufficiently deep water it is lowered some nine or 
ten feet further under the surface. This is but the work of some 
two or three minutes, and can be accomplished without stopping 
or slowing the engines. With the propeller thus submerged, the 
constant and full power of the engines can be applied in driving 
the vessel steadily onward through the heaviest sea. If we mis- 
take not, the Camel s.s., which was built, and is still owned and 
sailed, by Messrs. Harland and Wolff, has been running most 
successfully for the last four years with the propeller fitted in this 
way ; and after the splendid maiden trip just accomplished by the 
Britannic to New York, in the almost unprecedented time of four 
hours under eight days, we shall be greatly disappointed if she 
does not display in her future career a higher and more uniform 
speed than any of her rivals.— The Northern Whig. 








THE Berlin official Regicrungs Anczeiger contains the follow- 
ing :—‘‘ With reference to the statement made in several German 
apers, and copied in others, that the Minister for Trade and Pub- 
c Works has very recently contracted with several foreigners 
abroad for the delivery of a large number of locomotives, carriages, 
and railway wagons for the use of the State lines, we are able to 
contradict the assertion on the most unquestionable authority. It 
is true that since the commencement of the present year the 
Government has given orders for 144 engines and 2258 carriages 
and wagons, but of this large number not more than thirty loco- 
motives and five luggage vans will be built in establishments not 
in Germany. With regard to the former we may add that it was 
not so —m the difference in price as the early period of delivery 
that was taken into consideration and induced the authorities to 
order them abroad, as on several of the State railways there is a 
great scarcity of available engines, which makes it exceedingly dif- 
ficult to perform the service with the needful regularity and the 
safety of the travelling public.” : 

THE CLYDE SHIPBUILDING TRADE,—Signs of reaction are man} 
fest in the Clyde shipbuilding trade. A general dulness, it it 
anticipated, will follow the oy! of the last three years. As 
the end of March there were fully 100 vessels on the stocks, and 
at the end of May the number was reduced to seventy-three, while 
the half year closes with scarcely sixty vessels building. The com 
pletion of orders received twelve months ago, and the building of 
a few sailing vessels, the demand for which has recently sprung 
up, is the work with which builders are chiefly employed. The 
contracts recently closed have been very few, and chiefly for small 
steam vessels, which six months ago would have gone elsewhere. 
The unusual number of large vessels launched during the last 
month has considerably altered the appearance of the shipbuilding 
yards. During the period mentioned no fewer than four steam- 
ships of 3500 tons each, or 14,000 tons aggregate, and all for 
the Transatlantic trade, have been sent from the yards during the 
period named. As in the preceding month, a large nnmber of 
sailing vessels have also been launched, the tonnage of the five 
ships which left the stocks during June being fully one half the 
total number of sailing vessels launched in 1873, |The dulness in 
freights for steam vessels which has succeeded the recent brisk 
trade has stopped all demand for new steamers, and it is feared that 
about a third of the Transatlantic steam fleet will soon be laid up 
until the spring months at least, there is but little a of a 
revival in the shipbuilding trade. The number of vessels launched 
during June is about an average, but owing to the large size of 
vessels the tonnage exceeds that of any previous month, the total 
being seventeen vessels of 35,000 tons. aggregate is 3000 
tons above that of March last, which was the highest total 
tonnage of previous months of this year, and 5000 tons above. 
March, 1872, and 11,000 tons above May, 1872, when the largest 
amount of to was launched for these respective years. 
On looking at the half-year, however, there is a decrease of 4400 
tons as compared with the same period in 1873, but it exceeds by 
21,000 tons the first half of the year 1872, 
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HOWARD’S PATENT 


TRACTION ENGINE, WITH PLOUGHING WINDLASS, 


(For description see page 44.) 
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TWIN CRANK DIRECT-ACTING 
ENGINE. 

THE engine shown in woodcut is one of 
12-horse power nominal, designed and 
constructed by Messrs, Thwaites and Car- 
butt, of Bradford, for driving Roots’ 
patent blower, and exhibited at Bedford. 
With only 401b. steam it is capable of 
giving out with ease an indicated power 
four times this. The diameter of the 
cylinder is 12in., and the length of stroke 
1l}in. It is shown driving a Roots’ No, 5 
blower, which is only two sizes under the 
largest usually made. So far as _ the 
cylinder is concerned, there is nothing 
unusual or different from an ordinary 
inverted vertical engine further than 
having the ports and steam and exhaust 
branches of large area, adapted to the 
high speed of rs required. The usual 
speed required for No. 5 blower is from 
250 to 300 revolutions per minute. The 
engine piston-rod is simply attached to 
the crosshead slide by a nut, and the 
slide has the two connecting-rods attached 
to it for driving the twin cranks under- 
neath. The pins of the connecting-rods 
are placed equally distant from piston- 
rod on either side of it, the distance 
between the two pins being about half 
the distance which the crank shafts are 
apart. The connecting-rods are made a 
good length in proportion to the cranks, 
with a view to reduce the amount of 
their angularity in working. The crank 
pins and crank shaft journals are made 
with a large bearing surface to reduce any 
tendency towards heating, and wear a 
long time without requiring read- 
justing. The bearings of both ends of the 
connecting-rods are fitted with brasses of 
patent phosphor bronze. The engine is 
so coupled to the blower that the latter 
can easily be removed without disturbing 
or taking down any part of the engine. 
The engine is usvally fitted with variable 
expansion gear of the ——- possible 
construction, so as to enable it to work 
with equal efficiency whether the steam 
pressure from the builer be about 151b. or 


20 Ib. or 60 1b. This gearing isnot shown in the illustration, which | The expansion gear is constructed to 
is from a photograph of one of the first of these engines made. 





be varied by hand at pleasure, 
from a cut-off of two-tenths to five-tenths or otherwise, if wished, 


without, of course, stopping the engine. 
The engine works very smoothly at 300 
revolutions, and owing to the direct action 
and fewness of parts to be driven, very 
little of the power developed by the 
engine is lost in being transmitted to the 
blower. As the cranks revelve in oppo- 
site directions the effect of the angulari- 
ties of the two connecting-rods on the 
piston-rod slide is such that the side 
strain against the piston-rod of the one 
connecting-rod is always in an opposite 
direction to the strain from the other, so 
that the resulting strain from the two is 
exactly in a vertical direction, For this 
reason there is no strain on the guides 
either during the up or the down stroke. 
The slides, however, are made with long 
bearing surfaces to prevent any tendency 
to cant at the dead points. It only re- 
mains to explain that in order to insure 
perfect accuracy in the relative positions 
of the revolving pistons of the blower at 
all parts of their revolution, a pair of spur 
wheels gearing into each other are keyed 
on the further ends of crank shafts be- 
hind the blower, but it does not appear 
that these wheels have anything to do, and 
it is possible they might be dispensed with. 








INDIAN CIVIL ENGINEERING COLLEGE, — 
The following are the successful candi- 
dates at the recent open competition for 
admission to the Indian Civil Engineering 
College, oo: hill, Surrey:— P. T. 
Wrigley, T. Lawrence, D. Sot, F, 
R. Tebbs, J. E. Gabbett, H. Fox, H. L. 
Hebbert, C. Hill, C. W. Hutchinson, 
H. G. Boyce, G. P. Rose, 8. De Brath, 
J. H. A. Ivens, C. O. Leefe, R. T. 
Donne, G. G. White, Hi S. Talbot, W. 
L. 8. L. Cameron, A, 8. George, W. E. 


Jopp, H. P. Northcott, O. J. Shedlock, 
G. E. Manson, F. W. Chanter, J. Wallace, 
A. J. Haslam, A. A. G. Malet, W. Smith, 
A. Horne, T. H. Wright, C. J. Ussher, F. 
Reilly, R. A. English, J. G.Hewat, G. B. 
Lambert, B. H. Young, A. E, Hight, V. 


N. Robilliard, H. L. Tilly, O. V. Yates, T. Summers, A, E 
Cuthbertson, E. M, Sage, St. J. Hewitt, G, 8, Morley. 
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THE engraving represents a portion of a thrashing machine, with 
the patent self-feeding gear xeferred to in our last impression. 
Fig. 1 is an elevation partly in section. Fig. 2 is « plan showing 
the spindle with the tines or claws thereon. The reference letters 
apply to both views. a isa hopper, or box, containing the 
spindles } bi b2, which carry a number of curved tinesc. These 


own by the arrows, b 
being given from the yf sa crank shaft to a pulley p upon the 
end of the spindle 6; ¢is a wrought iron plate, curved so as to 
deflect or turn the corn into the drum, and which has a number 
of notches in its upper edge for the tines upon the spindle 6 to pass 
between them, and which prevents any of the corn being returned 
over the spindles ; fis the drum ; gis the concave ; the shakers which 
carry off the straw are not shown. The action is as follows :—The 
sheaves of corn are placed in the hupper at a; the bands having 
been cut and the sheaf just loosened, it is immediately received 
by the tines upon the first of the revolving spindles b, which push 
it on to the next b', which in turn push it on to the tines of b?, and 
which deliver it into the concave g, where it is thrashed in the 
usual manner, the straw being carried away on the shakers. The 
corn in its passage along the hopper a to the drum is still further 
loosened by the action of the tines upon the spindles }b'b*. By 
Soe no loose grains of corn can pass to the shakers un- 
S Y ~ This apparatus has been found in action perfectly 
efficien 





ENGINEERING IN OpEssA.—The Engineering and Iron Foundry, 
Limited, Bellino Feuderich, Odessa, is an establishment which 
ore to be worth attention. Originally the works belonged to 

ino Feuderich and Co., who, some fifteen years ago, opened a 
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MESSRS. RUSTON AND PROCTOR’S FEEDING GEAR FOR THRASHING MACHINES. 
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depot for agricultural implements to meet the requirements of the 
landed proprietors, They commenced a small repairing shop, but 
now employ about 600 men in the manufacture of fixed and port- 
able steam engines from 4 to 40-horse power, marine and Cornish 
and other boilers, cisterns, reservoirs, copper and brass work for 
sugar works, mills of all sizes, horse thrashing machines, castings 


tons. Anthracite is employed for foundry purposes, being found 
in the country in large quantities. Apart from what they manu- 
facture themselves, all kinds of implements are kept on stock; the 
ploughs of Howard, the reapers of English and American makers, 
the well-known steam thrashi hines of Lincolnshire agricul- 
tural engineering firms. The principal object of the firm in what- 
ever they manufacture or receive from abroad has been to put into 
the hands of the landed proprietors machinery of the simplest 
construction consistently with the durability. Machinery has 
been often supplied to the Caucasus and other remote parts of the 
empire. In mill work they have been eminently successful, and 
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recently much enlarged. Every possible attention is now given in 


| the selection of first-class material and the employment of skilled | 
| peat may be manufactured per day. 


| workmen, as well as in the prompt execution ef orders. The 

Russian Government permit importation of unwrought iron free ; 

| bars and plates also come under this head, and, in fact, have 

| indirectly encouraged the firm to a great extent. The Turks would 

do well to take a lesson from the same book, and drop their dog- 
in-the-manger policy. 

Peat 1n GeRMaNy.—The preparation of peat as fuel is a branch 

of industry which, according to Consul Ward’s Commercial Report 


to the plant necessary for | - 
" | posited by means of along pipe running out of the side of the 


they are now directing their 
sugar fabrics and paraffine distilleries which exist in such great | 
numbers in the Government of Kiew. The works have been 


on Bremen for the past year, is gradually increasing in importance 
in the barren moorlands of North-western Germany, Two com 
panies have lately been formed at Oldenburg for the purpose of 
manufacturing peat on a large scale, and of supplying it to the in- 
habitants of Bremen, Oldenburg, and other towns in that dis- 
trict at afar cheaper price than that hitherto paid to the peasants, 


ae, with the tines, are made to revolve in the direction | of every description ; daily consumption of iron upwards of five | who have almost had a monopoly of the trade in this article. The 


means of the toothed pinions d, motion | | companies mentioned cut the peat out of the soil of marshy moors 


or bogs, extending from Bremen to the Dutch frontier, by ma- 
chinery, and by this process not only obtain the material in ques- 
tion, but at the same time construct a net of canals, which are 
of use for conveying the peat itself to market, and which form 
new and permanent channels of communication available likewise 
for all other purposes. The peat-cutting machine consists of a 
large flat-bottomed steam vessel, which, when set to work, is able 


| to cut a canal twenty—German—feet in breadth and 6ft. in depth, 


< 


| cut into the shape of bricks and dried. 


while proceeding at the rate of 10ft. to 12ft. per hour. The soil 
thus cut out by this floating peat manufactory is lifted into the 
vessel by steam power, and after being thoroughly ground is de- 


vessel, alongside of the hank of the canal, where it is subsequently 
It is stated that by this 


method about 1000 centners —55 tons English—of a very good kind of 
In view of the present high 
rices of coal, particularly in Great Britain, and of the great 
importance which attaches to the question of obtaining a chea 
kind of fuel at all times, it is, Consul Ward thinks, well wort 
while to consider whether this system of peat manufacture could 
not be introduced in many other parts of Europe where the soil 
is doubtless as well suited for the purpose as in Oldenburg.—Pall 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible Ss the opinions of our corre- 


ELASTIC ENGINE WHEELS, 

Sir,—-With reference to the elastic traction engine wheel 
illustrated in your last issue, I am very glad to find that Mr, 
Bremme has succeeded in carrying out practically the system of 
elastic wheel invented by me in 1864, viz., “‘The construction of 
rollers and wheels with an elastic rim connected by spokes or rods 
to a central boss or nave, in such a manner as to allow the said 
rim to yield to pressure inwards and become flattened, thereby 
increasing the pressing or drawing surface thereof, but to cause it 
to resist pressure outwards. . . . . _. It is preferred that 
the said elastic rim should be composed of steel, the spokes or 
rods of wrought iron or steel, and the boss or nave of wrought or 
cast iron.” I enclose copy of specification. From the great diffi- 
culty I experienced at that time in obtaining steel rims of the 
exact quality even for wheels and rollers on a small scale, I aban- 
doned applying my invention to road engines, which, of course, 
required very large rims and a series of experiments quite out of 
my reach at thetime. Although I unfortunately allowed my patent 
to lapse, I hope Mr. Bremme will persevere ; but I think the wheel 
will require alteration in detail to enable it to stand such work as 
I should be pleased to show Mr. Bremme--a pair of Fowler’s 
20-horse engines—amongst others—-go through on bad roads and 
heavy land. H. 8. O. MACKENZIE, Assoc. Inst, C.E., 

Manager to the Norfolk and Suffolk Border Steam 
Cultivating Company. 
Dickleburgh, Scole, Norfolk, July 13. 





LIGH" NG RAILWAY CARRIAGES, 

Srr,—Will you ki?’ ‘allow a reader of your journal to offer a 
few remarks relativé’\. the defective supply of light in our rail- 
way and other public conveyances, and touching which an article 
appeared in your issue of last week? I quite agree with you that 
little argument is needed to prove that the system now pursued 
is radically bad. With regard to the spirit or oil, we know 
from painful and daily experience that it is simply a nuisance. 
Then as to the gas, nothing could be more ineffective or uncertain. 
It appears that the main object in view is to consume the largest 
amount of gas with the smallest degree of light. The consump- 
tion must be enormous, if we may judge by the vast quantity of 
unconsumed gas forced through the burners. Now, all this incon- 
venience and waste might have been avoided years ago had our 
public companies thought proper to have availed themselves of the 
simple yet perfect contrivance patented by Mr. Duckham in 
1867, and of which he still holds undisputed possession, instead of 
waiting till some unknown foreigner thinks fit to enter the field, 
and with flourish of trumpet bring forth this identical machine— 
identical in every particular save the spring to lever, which Mr. 
Duckham discarded long ago as unnecessary—the patent is appli- 
cable to any description of gas. No doubt Mr. Duckham will take 
care that his patent is not infringed with impunity. With that I 
have nothing to do, but it does seem a monstrous absurdity, and 
contrary to all our preconceived notions of fair play, that we 
should seek for our improvements in a foreign market when we 
have them waiting at our own door. In conclusion, I will merely 
remark that I have compared the two patents, and find them 
identical in all material points. I feel sure that you have no 
partiality in this matter, and that you will insert this letter in 
next issue, thus giving Herod his due, though an Englishman. 

31, Jackson-road, Holloway, N. J. Biecs. 





DURABILITY OF ILLUMINATING GAS, 

Srr,—In your article on “‘ Lighting Railway Carriages,” June 
26th, you incidentally raise the above question; and as I believe 
it is one that has never been properly answered, I may mention as 
a fact—I belive unprecedented—that I have two copper vessels 
that contain gas pumped into them under a pressure of twelve or 
tifteen atmospheres more than five years ago, and which at the 
present time will burn with great brilliancy. This gas was made, 
I believe, from resin oil, by the Fitzmaurice apparatus, which 
does not materially differ from Herr Pintsch’s, the copper vessels 
being ornamental to stand on a table or bracket. As several of 
these were in use at country mansions twelve or fourteen years 
ago, I dare say they may still be met with; but if any of your 
readers are interested in the subject I shall be happy to give 
them particulars of a complete apparatus that I have got. 

6, Albion-terrace, Southampton, July 9th, F, CHURTON. 





FLOATING CAST IRON, 


Srr,—Referring to the discussion which took place in THE 
ENGINEER of last November and December on the difference 
in specific gravity of cast iron when molten and when cold, 
and when it was alleged by some correspondents that tbe 
above phenomenon was due to the greater specific gravity of 
the iron in the molten state, I would remark that those corre- 
spondents obviously overlooked the fact that for their theory to 
be correct the dilatation from the state of liquidity to that of in- 
cipient consolidation must be greater than that from the cold state 
to that of liquefaction, or than the total contraction from the 
point of plone by a proportion directly as the difference in 
specific gravity, however much that was supposed to be, and it 


c 


'— 


was supposed to be sufficient to account for the cold solid floating 
on the liquid. Thus a curve representing the total dilatation, or 
alteration in volume, would be as under, in which F represents 
the volume in the molten state at some distance below R, and R 
that of the cold, C being the volume at the point of incipient 
consolidation. 

Were this theory correct the makers of some chilled castings 
would meet with many insurmountable difficulties, or such as 
could only be overcome at great expense. But the theory is not 
correct, and for ye of this assertion I refer those interested to 
the paper read before the Royal Society on the 11th ult. by Mr. R. 
Mallet, an abstract of which appeared in THE ENGINEER of the 
3rd inst. That author has notinvestigated the cause of the power 
of molten cast iron to float like material in the solid state, but has 
provisionally termed it a repellent force, and shows that that force 
is dependent upon the relation that subsists between the volume 
and the horizontal surface—or those surfaces resolvable into its 
equivalent—of the piece immersed exposed to the molten iron. 

Westminster, July 13th. W. Worsy B. 











SIEMENS’ DYNAMO-ELECTRIC MACHINE. 

S1r,—In your issue of May 8th your reporter, while describing 
the instrument department of Messrs, Siemens Bros’, telegraph 
works at Charlton, complains that a sufficient explanation of the 
magnetising machine there in use had not been given to him, 
and seems to have applied for information to some one not suffli- 
ciently conversant with its details. ,I enclose a photo, — 
= a short description, which may be of interest to some of your 
readers, 

Allow me first to state that the Siemens’ dynamo machine of 
the form in question can scarcely be a ‘‘ modified Gramme,” as 


your reporter would have it, since it is the first-born by a long 
way, Dr. C. W. Siemens having explained the machine before 
the Royal Society as far back as February, 1867, since when 
| many of them have been in use for a great variety of purposes, 
and amongst them ours for obtaining the current necessary for 
exciting a powerful electro- et wherewith to magnetise steel. 
A A (Fig. 1) is a powerful electro-magnet, which, having once 
been strongly magnetised, retains a certain amount of residuary 
magnetism. Between the poles A* A® (Fig. 2) rotates, driven by the 
pulley Pa, Siemens’ + armature, same as applied totheir magneto- 
electric A B C instruments, which are described in various 
works,—see Fleeming Jenkin on “‘ Electricity and Magnetism ;” 
Robert Sabine, &c, The only difference between the A B C 





AT 
LHAUTHWUANNNNNN 





armature and the one in question is, that the former produces a 
succession of currents of opposite direction, while with the latter, 
by means of the commutator C, a rapid flow of currents of equal 
direction is obtained. Supposing H (Fig. 3) being the wire helix 
of the = armature revolving round its axle S between the poles 
A? A? of the electro-magnet, one half revolution producing one 
positive and the other half one negative current. As shown in 
the sketch, the inner end of the helix is — and in contact with 
the stationary commutator springs at C, while the outer + end 
rests against the springs at C1. The next half revolution will 
reverse the current, i.¢e., bring the inner end, now + in contact 
with C! and C with the outer, now —. Therefore, the C side of 
the coils A being always in contact with the — side and the 
C! side always with the + side of the induced helix, the current 
always flows in the same direction through the coils A! A', A A, 


























C, C, &c. &c. Now suppose the poles of A! A! being slightly 
+ magnetic and A A — magnetic, we see in our sketch—Fig. 3— 
that the side of the helix which is coiled from right to left, as indi- 
cated by the arrow, passing the + pole and the side wound from 
left to right passing the — pole. Both, therefore, according to 
Faraday, produce the same current, which, flowing through the 
coils of the electro-magnet proper vid the commutator, will 
increase the + polarity of the A' poles and the — polarity of the 
A poles. At the next half revolution a current of increased force, 
but of opposite direction, will, therefore, be produced, which, 
being commutated as above explained, still further increases the 
polarity of the poles of the electro-magnet, and so on till the iron 
is magnetised to its fullest extent. In order to obtain a powerful 
magnet to magnetise from, the coils of a second electro-magnet 
B B are inserted into the circuit, and by that means we obtain a 
handy tool always at command, and obviate entirely the incon- 
venience and dangerous fumes of the Bunsen battery generally 
used for similar purposes, 

An se mmsag has lately been effected by constructing a 
multiple Siemens armature, which carries several helixes around 
the cylindrical iron armature in such a manner that, instead of 
one reversal taking place during each revolution of the armature, 
four, six, or eight now occur in the same time. By these means 
the speed of the machine could be proportionately reduced, Such 
a machine will produce an electric light equal to 14,000 standard 
sperm candles at about 350 revolutions per minute, leaving the 
coils moderately cool, so that no artificial cooling need be — 





PUMP VALVES. 

Srr,—In pursuance of the subject treated in my last letter, I once 
again venture into your columns. ~The introduction to notice of such 
an apparently simple subject as the consideration of valves wi 
caeog call forth a doubt as to the good that may be extracted 
rom it ; but things however insignificant have their place some- 
where, and for them to do their duty well is to add 7, to 
the welfare of the constitution of which they form a part. If we 
do not allow the importance of small things, we at once put aside 
accuracy, and, consequently, disorder steps in to retard or destroy 
any proceeding we have in hand. To look at the history of the 
steam engine, since the introduction of the separate condensing 
chamber, we see that it has made very considerable progress 
towards perfectness, and this is solely due to the continued introduc- 
tion of minor improvements, causing in the aggregate the present 
development of the steam engine. In the case of the design and 
manufacture of a steam engine or other piece of machinery, the 
practice of investing little things with their due share of importance 
ris essential to the satisfactory behaviour of that machine, for it 
will principally be constituted of a multitude of parts, which in 
themselves are apparently of little value. ; 

In pumps we may rank valves as important details, and which, 
if they are not properly attended to, may cause the failure of the 
pump to which they are attached. Pump valves may be divided 
into two classes, those which are self-acting and those worked by 
the machinery. The self-acting valves constitute a —, majority, 
being qumeall ed as more simple, and as giving less trouble 





than valves waked by the machinery ; whether this is true or not 


sional brethren for 





is a matter for some doubt. These self-acting valves may again be 
divided into four of its most important kinds, i.¢., hinge valves, 
spindle valves, ball or spherical valves, and india-rubber valves. 
Hinge valves are made of brass of a square or other convenient 
form, having their bearing faces cov: with leather to prevent 
leakage and to ease the shock with which they fall upon their seat. 
a are open to some objections; they are more costly than more 
modern valves, owing to the valves and their seats being made 
entirely of brass, and to the fitting of a hinge to each; the hinges 
are also liable to get out of order, being continually surrounded by 
water often not in the purest state; again, they present some 
weight for the water to force out of its way, which is detrimental 
to the useful effect of the pump. These objections have put this 
kind of valve into the background, and they are now seldom used 
except in the case of a few antique pumps, where the pumps and 
valves have grown old together. e second kind of valves, the 
spindle valves, are often used for the ting of the water through 
the pump; some are made of a disc of metal sliding up and down 
from its seat on a fixed spindle, and checked in their ascent by a 
small disc or projection fixed to the spindle ; others are fixed to the 
spindle, the spindle sliding in a hole in the centre of the valve seat. 
These valves have the impulse of their fall upon their seats taken 
by strips of wood or india-rubber running round their edges, just 
clearing the perforations in the valve seat. This valve is a step 
between the old hinge valves and the more popular india- 
rubber valves, and are more simple and require less attention than 
the hinge valves. valves have not long been in use to any 
important degree, but lately reat improvements in their construc- 
tion and design have given them a higher rank in the society of 
valves. They are m e in a spherical form, so that in whatever 
= they fall on their seats they may fit accurately; they are 

ollow in order to lessen their weight and save material; they move 
off their seat led by guides terminating in a hollow hemispherical 
form, into which the valve fits, and are so contrived that a little 
water may interpose itself between the top of the guide and the valve 
in order to break the shock which would otherwise occur; if these 
precautions are not taken, the guides will be liable to be knocked 
out of their places. These valves, unlike the india-rubber valves, 
where the rubber is subject to corrosion, when once in working 
order do not require any inspection, they work for a long time 
without having to be repaired. The ball valve has become a great 
favourite, for it does not require for the same area so much force 
to open as an ordinary rubber valve, and gives a good efficiency. 

_India-rubber valves are principally e in two forms, the one 
circular and the other rectangular. In the circular or disc kind 
the piece of rubber is made circular and is fastened down to thevalve 
seat by a spindle through its centre, a guard is fixed on above to pre- 
vent the valve from rising too high, The water principally escapes 
at the periphery of the valve, and hence it is advantageous to have 
the form of the valve such that the perimeter shall be the largest 
for a given area ; this is the case when the valves are rectangular; 
and since rectangular valves are more compact, that is, they can be 
stowed with more economy of space than circular valves, they have 
been introduced with very good results, The seat of arubber valve 
is divided into a number of parts by strips of metal so as to form 
bearings for the valve and prevent it from being forced into the 
spaces. The bearing surface of the valve takes up a considerable 
area of the part exposed to the action of the lifting water; the 
pressure exerted by the water on this side per unit of area must 
be much greater than the pressure exerted by the water on 
the other side, in order to counterbalance the effect of the 
difference of the areas exposed on each side. Suppose the 
area of the valve exposed to the water on the lifting side 
to be one-half that exposed to the water on the other side 
—this is no uncommon case—and — that the pressure 
exerted per square inch on this latter side is about 301b., then it 
would be necessary that the water on the lifting side should obtain 
a pressure of 601b. per square inch to open the valve. This will 
show that great care is required in the designing of the mere sizes 
of the valve and its seat, in order that the valve may open with 
the minimum amount of pressure ; but this care is in many cases 
not taken, and valves are often constructed which require a very 
a and unnecessary amount of pressure to open them. This 

act should especially be borne in mind in the construction of air- 
pumps, where the pressure on one side must not be much greater 
than that on the other. 

Another important feature attaching itself to india-rubber 
valves is that where there are any number of them some do not 
act at all—they remain stationary during the passage of the 
water. This may be easily conceived to be the case if the valves 
open at different pressures, for those valves which require the 
least pressure will open first, the water then passes through them, 
and consequently decreases the pressure of the fluid on the valves 
which have not yet been opened, thus rendering their chance of 
doing any good still smaller. That this is the case has been 
further established by experiment ; some paint was put on the 
guards of a number of valves, so that when the valves rose they 
should be painted also, and it was seen that there were some that 
must have remained inactive during the whole of the working of 
the pump, for not the least tinge of colour was found upon them. 
The best remedy for this with the self-acting valves is to design 
them as nearly as possible for all to open with the same amount 
of pressure ; it may be obviated altogether, however, by the use 
of the second class of valves, i.c., the valves worked by the 
machinery ; it is evident that in this case all the valves are bound 
to come into play, and that the objection arising from part remain- 

inactive cannot be brought against them, 

alves connected with the machinery are in a very small pro- 
portion to the whole class of valves, but they are of sufficient im- 
portance to be considered as a separate body. They are con- 
structed in a variety of ways, principally of the spindle kind, and 
of the gridiron form. The gridiron form takes the preference in 
many respects—they work more smoothly and quietly, they re- 
quire only a moving force sufficient to overcome the friction against 
the faces of their seats, and their connection with the machinery 
can be made more simple. Both the spindle and gridiron kinds 
stand aloof from the objection before mentioned as attaching 
itself to rubber valves ; it is not ni that the water in the 
pump should attain such a great pressure before the valves can be 
opened ; in fact the pressure of water on the one side of the valve 
need never exceed that on the other, except such as is required to 
counteract the resistance due to contraction and expansion of the 
passages at the opening of the valves. 

The above considerations certainly tend in favour of the 
machine connected valves, and since there is but little difficulty in 
making them open and shut at the proper times, and that they 
may be made with quite as little internal arrangements as other 
valves, it may be concluded that when used they will give satisfac- 





tion. AQUARIUS, 
DeaTH OF Mr. Loatn, C.E.—Mr. Thomas in, F.R.S.E. and 
Memb. Inst. C.E., died on the 5th June, aged fifty-one years. 


The Homeward Mail of India gives the following account of the 
event: — “‘Mr. Login, whose death was reported yesterday, 
was seized wit: a paralytic stroke, which ultimately proved 
fatal, at Nachar, while staying at the house of lonel 
Batchelor. That gentleman sent him off next day towards 
Simla, having previously written for medical aid to meet him as 
soon as possible, Mr. Leupolt, Executive ~=—~ accompanied 
the patient, but failed to convey him alive irth, 
about sixty miles from Simla, where he died on the 5th instant, at 
1.30 am. Mr, in was well known in connection with his 
writings on the subject of cotton cultivation, and by his profes- 
} is schemes for the construction of ‘ water- 
pockets’ to increase the water supply of hill stations.” Mr. Login 
is also said to have taken great interest in the affairs of the Insti- 
tution of Civil Engineers, and to have frequently transmitted 
documents relating to his favourite pursuit—hydraulic engineering 
—for the library. 
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RAILWAY MATTERS. 


A SCHEME is before the public for the construction of a railway 
from Echuca, one of the termini of the Victorian railways, at the 
New South Wales boundary, to Deniliquin, distant about forty- 
five miles. 

Ir is announced that, in consequence of the increase in legal and 
general business at the Colonial Office, it has been found necessary 
to appoint a new assistant under-secretary, and Mr. Malcolm, late 
oe of the railway branch of the Board of Trade, has been selected. 
Mr. Malcolm will be succeeded in the office he vacates by Mr. Henry 
Calcraft. 

UnDER the title of the Michigan and Ohio Railway a new line 
has been projected, 400 miles in length, and having its two terminal 

ints at Grand Haven, opposite the city of Milwaukee, on Lake 

ichigan, and Portsmouth, on the Ohio river. It is urged by the 
promoters that this line will open up rich coal and iron ore beds in 
the south-eastern portion of the State of Ohio, which have hitherto 
been entirely neglected in consequence of the lack of cheap and rapid 
transportation. 


THE death is announced of Mr. Asa Whitney, who attained con- 
siderable reputation in connection with the manufacture of car 
wheels upon anew principle—that of annealing them aiter castin, 
them in chill. The will of this gentleman, which was admitted 
to probate June 12th, gives 50,000dols. to the trustees of the 
Pennsylvania University for the endowment of a professorship 
of Dynamical Engineering, 20,000 dols. to the Old Men’s Home, 
10,000 dols. to St. Luke’s Church for a pastor’s residence, 2500 dols. 
for a chapel, and 500 dols. to the Children’s Seashore House at 
Atlantic City. 


TuE Pittsburgh, Ft. Wayne and Chicago, the Chicago, Alton 
and St. Louis, the Chicago, Burlington and Quincy, the Chi ' 
Milwaukee and St. Paul, the Chicago and North-western, and the 
Michigan Central railroads, have finally united, and will build, 
upon the grounds of the first-mentionod road, in Chicago, a Union 
depot, which same is to be the largest and grandest structure of 
the kind in the world. This conclusion was arrived at early in 
June, at the manag t ting at New York, but withheld 
from the public until all the necessary ground for outside business 
had been secured. The Illinois Central, and the Baltimore, Ohio, 
and Chicago, will unite in a depét, and are endeavouring to arrange 
for a location at or near Sixteenth-street, and adjoining the pre- 
sent shops of the Illinois Central road. 


A SPECIAL general meeting of the Grand Trunk Railway Com 
pany of Canada was held on Thursday, at the City Terminus 
Hotel, Cannon-street ; Mr. R. Potter, the president, in the chair. 
Mr. Renton, the secretary, read the notice convening the meeting. 
The report, an abstract of which appeared in the 7'imes, was taken 
asread. The chairman commenced by stating that a serious error 
had arisen in the estimated cost of the change of gauge from the 
broad to the narrow gauge. It was estimated at £630,000, and so 
far as it was carried that might perhaps have been sufficient, but it 
was found that £300,000 more would be required. It was very 
important that £75,000 should be expended for changing the gauge 
on the 300 miles to Quebec, and the Riviere du Loup from the 
5kft. gauge to the gauge of 4ft. Shin. They would then have to hold 
in solution the cost of the conversion of the broad gauge rolling 
stock to 4ft. 8hin. during the remainder of the year. The change 
of gauge would, therefore, cost about £4,000,000. They would 
then be left with a large amount of iron rails and broad gauge 
rolling stock to dispose of. It was proposed to raise £1,250,000 on 
debenture bonds, leaving the £2,500,000 ordinary stock available 
for future operations. This would enable them to provide for the 
exigencies of 1875 and 1876. The change of gauge had vitalised 
the line so far as it had been extended, but great commercial 
depression in America and Canada still prevailed. They were now 
buying engines for 9000 dols. each, which had cost 14,000 dols. 
some time ago, and steel rails for £10 10s. per ton, which had 
some months ago heen sold at £16 per ton, 


Many of those who take the ordinary Swiss round this year will 
be disappointed to learn that no practical progress has been made 
in the much talked of railroad over the well-known Wengern Al 
pass. Ever since the success of the now familiar Rigi line, whic 
pays over 12 per cent. to its bold constructors, there have been 
various projects for carrying out the same principle elsewhere. 
None of these, however, have taken a very definite shape but that 
above referred to, the legal rights for which were fully conceded 





NOTES AND MEMORANDA. 


THE following is given asa new protecting compound for iron 


ships. Dissolve thirty-four ounces of shellac in eighty ounces of 
wood alcohol, which is allowed to stand about twenty-four hours. 
Then add thirty ounces of Venetian red, and thirty-five ounces of 
sulphate of lime, and thoroughly mix by passing it through a paint 


Unper the name of Ludwigite, Prof. Tschermak describes in his 
Mineralogische Mittheilungen a new mineral from the Banat. 
This consists of borate of magnesia combined with protoperoxide 
of iron. Microscopic sections show that the iron compound does not 
exist as magnetic ore, mechanically disseminated through the 
mineral, and it seems probable, therefore, that Ludwigite is a true 
molecular combination of a borate and an oxide. 

THE aggregate of railways in 1873 in the various countries of 
Europe was as follows:Germany, 12,207 miles; Austria, 5865; 
France, 10,333; Russia, 7044; Great Britain, 15,814; Belgium, 
1301 ; Netherlands, 886 ; Switzerland, 820; Italy, 3667 ; Denmark, 
420; Spain, 3401; Portugal, 453; Sweden and Norway, 1049; 
Greece, 100. There was a total for railroads in 1873 in Europe of 
63,360 miles with a population of 282,456,742; the lines in the 
United States were 70,650 miles, with 40,232,000 as the number of 
population. 


TuHE total area of the thirty-seven United States, without the | 


territories, is 1,950,171 square miles; the area of coal producing 
sections is 191,000 square miles, which is about one square mile in 
ten. The area of the ten territories is 995,032 square miles, 
making an aggregate of 2,915,203 square miles. The following 
table he the production of all kinds of coal in the United States 
since 1864 :— 


Year. Tons. Year. Tons. 

SOM co 6s os 22,500,000 | 1869 .. . 33,761,010 
3865 se 0s oe 24,400,000 | 1870 .. ee ee 36,622,131 
TS és 28,855,918 | 1871 .. ° 37,861,415 
1867 .. eo 28,361,847 | 1872 .. .. oe oo 42,749,246 
1868 . $1,479,114 11873 .. . 44,843, 062 


MISCELLANEA. 
Tue Black Sea telegraph cable between Constantinople and 
Odessa has been opened at a charge of 12f. for twenty words. 
THE construction of a line of railway from Salt Lake to Coalville 
is in contemplation; the new line will connect the Union Pacific 
with sundry coal-fields. 


Ir is said that a number of steam propellers capable of carrying 
1500 to 2000 tons are to be built of steel ‘by a party of English 
capitalists and put into the Mississippi Valley trade. 

Tie prospect of finding coal near Barrow-in-Furness is said to 
be better, as the stratification now being pierced by the diamond 
borer at Rampside, is similar in every respect to that in the Work- 
ington district. 

A new American packing for stuffing boxes is made of sawdust 
mixed with tale, plumbago, or other like substance. The sawdust 
must be well sifted, and that from white wood, cut with the grain, 
is preferred. 

WE understand that the Secretary of State for India in Council 
has granted the money required for building a new musuem and 
library upon the vacant ground opposite the India Office, The 
sum is said to be somewhere about £75,000. 

THE Admiralty has arranged with Messrs. Dixon and Co., iron 
shipbuilders, Middlesbrough, for the construction of an iron frigate 
of fourteen guns, with screw propellers, to be delivered in May, 
1876. This will be the first war vessel built upon the Tees. 

THE entrance to the German military port of Wilhelmshaven 
being liable to be choked up by drifting sand, an entrance is to be 
constructed. The principal basin of the harbour is to be con- 


| siderably enlarged. The works will be taken in hand immedi- 


| work the sulp 


There are 52,017 water wheels in operation in American manu- 


facturing establishments, giving a power of 1,130,416 horses. 


AT a recent meeting of the Physical Society, says the Scientific 
American, Mr. Fleming showed his new battery, in which the 
metallic contact of dissimilar metals is entirely avoided. The 
arrangement consists of thirty-six tubes of dilute nitric acid, and 
the same number of tubes of sodium pentasulphide, all well in- 
sulated, alternating with one another. But strips of alternate 
lead and copper connect the neighbouring tubes; by which means 
the termi are of similar metal, and a current of sufficient in- 
tensity to violently affect a quantity galvanometer obtained. The 
potential increases, as in the ordinary galvanic arrangement, with 
the number of cells employed, until sixty cells showed an electro- 


motive force exceeding that of the same number of Daniell’s | . - - 
| him of the adoption of his armour bolts for use in the ironclad 


elements. In this new battery the acid lead is positive to copper, 
while in the sulphide it is negative. Mr. Fleming further showed 
how, by using the single fluid nitric acid, and the single metal 
iron, a similar battery could be constructed, provided one half 
of each iron strip was rendered passive. 

SoME curious specimens of crystallised glass were lately sent to 
M. Peligot by M. Vicleau, director of a glass manufactory at 
Blanzy, which were taken from a furnace which had been forsome 
time out of use. These crystals differed completely, both in aspect 
and in mode of formation, fromalithe specimens of devitrified 
glass heretofore examined by M. Peligot. They were well 
developed prisms, twenty to thirty millimetres in length, and re- 
called in appearance crystals of sulphur and of bismuth crys- 
tallised from fusion. Their analysis threw some light upon the 
obscure question of devitrification. While certain chemists main- 
tain that this result is nothing but the separation in crystals of a 
definite silicate in the midst of the vitreous mass--a true segre- 
gation—others affirm that devitrification is a simple molecular 
change, in which the entire mass of the glass crystallises, a 
phenomenon analogous to the change by which arsenous oxide 
becomes opaque. Peligot’s analysis of these Blanzy crystals 
supported the former hypothesis, by showing that the crystallised 
portions differed in composition from the original glass. They con- 
tained no sodium, but had an excess of magnesium, corresponding 
to the pyroxene greup, The crystals were altered by exposure to 
the air. They fused at a much higher temperature than the 
normal glass out of which they came. M. Peligot called the 
attention of the Academy to the large amount of magnesium pre- 





some months since to the Swiss association known as the Sociét 
de Construction, whose plans for it are fully prepared. The scheme 
is to carry an ordinary line out of Interlaken, connecting it first 
with the new railroad just made for the Thun traffic, up the valley 
of the Lutscbhine to the hamlet known as Zweiliitschinen, where 
thetwostreamscoming from the Lauterbach and Grindelwald valleys 
meet. Here it is to fork into two separate lines, one to each of 
those favourite resorts, and a mountain line, carried over all the 
steeper parts of the Wengern Alp on precisely the same principle 
that has succeeded so admirably on the Rigi, is to connect their 
two extremities. The calculation of the designers is that of the 
300,000 travellers who now annually go to or through Interlaken, 
it may be reckoned that one out of five would desire to make the 
trip thus prepared for them at least up one of the valleys. And if 
two-thirds of these, or 40,000 in all, were to follow the route com- 
pletely, a handsome profit would be realised. Everything has been 
got ready for carrying out the project but the capital. Unfor- 
tunately, for some reason or other, Swiss investors—and Swiss 
railroads are chiefly made by these—are shy of the speculation ; and 
for this year at least travellers who desire to see the wonders of the 
fall at the Lauterbach, and the glacier which is the glory of the 
Grindelwald, must avail themselves, as before, of the ly used 
animals that form part of the stock-in-trade of the Interlaken 
hotel-keeper. 


WE extract the following curious story from a respectable 
American contemporary, the Virginia Nevada Enterprise:— 
** During the past three nights the engineers and machinists at 
the round house of the Virginia and Truckee Railroad Company, 
in this city, have been in a state of lively excitement, about some 
strange electrical disturbances which have occurred there 
regularly every night. For three nights all hands have been 
engaged in trying to solve Yhe mystery, but have only partially 
succeeded. The company erected a large smokestack, which rises 
to a considerable height above the roof of the round house. At 
the base this smokestack is og out in the shape of a funnel. 
It was built in order that the locomotives may stand under it 
to cool off, when they come in off the road, and also while being 
fired up in the morning. Into the side of the smokestack, three 
or four days ago, was run a stove-pipe from a stove standing in a 
room about 40ft. distant. It is about this stove that the electrical 
disturbances take place. The first that was observed of these was 
about 11 o’clock, four nights since, when P. Pippingham, a well- 
known machinist, approached the stove for the purpose of putti 
a stick of wood in it. As the stick neared the stove he receiv 
such a shock, that it fell from his hand, and his arm was 
benumbed. He at first thought he had taken a sudden cramp in 
his arm. In trying again to put the wood into the stove he 
received a second shock. This time he observed a flash and heard 
a sharp snap, which he at once recognised as a discharge of 
electricity. «/ tried all manner of experiments, and found that 
the stove was fully and heavily charged with electricity, it giving 
out sparks and flashes, when a piece of iron, steel, wood, or the 
naked hand approached it. After an hour or two the pheno- 
menon ceased. The next day nothing was seen of it ; but the 
next night, about 11 o’clock, shortly after a locomotive came in 
and stopped under the funnel of the smokestack, the stove was 
again charged, and er snapping and cracking, sending out 
sparks and flashes on all sides, So it has been every night since. 


ey now know that the heated locomotive causes this electrical 
display, but in just what way is that which is still puzzling them,” 





sent, suggesting its agency in the transformation. 

ACCORDING to the second of the laws of chemical reaction enun- 
ciated by Berthollet, when fluor-spar and coal are heated with a 
silicate of iron, carbonic oxide and silicon tluoride are produced, 
and pass off as gaseous products, while the iron is left behind 
entirely desilicified. In 1872, M. Maussier, a French engineer, 
took out a patent for applying this reaction to the treatment of 
slags rich in iron, particularly those from the puddling furnace. 
Enormous quantities of these slags fail of utilisation because, 
although they contain sometimes as much as fifty per cent. of 
iron, yet, on account of their easy fusibility and the difficulty of 
their reduction, but a small proportion can be worked in the charge 
of the ordinary high furnace. Nor have the attempts hitherto 
made to work them specially been more successful. By the use 
of fluor-spar, however, according to the reaction above given, it is 

ible to obtain in the ordinary puddling furnace, the cast iron 
earth being covered with scrap iron and kept from fusion by 
artificial cooling, a true brown hematite by the oxidation of the 
desilicified iron. By adding hammer-scale to the bath, a true iron 
ore of determinate composition may be produced. If, in place of 
the oxidising flame, the reducing flame of the Siemens or Ponsard 
furnace be employed, the iron produced upon the hearth may be 
cemented directly, so as to produce even a cast iron. This may 
then be puddled directly, either alone or with the addition of a 
charge of spiegel, and, if desirable, in the mechanical puddler of 
Danks or Pernot. But, in whatever way treated or worked, the 
process yields metallic iron. In the high furnace, the use of fluor- 
spar in the —- renders it possible to introduce very much larger 
quantities of puddling cinder successfully. 

Tue following process of determining tannin in astringent 
materials communicated to Les Mondes by M. Terreil is founded 
on the absorption of oxygen by tannin in the presence of alkaline 
liquors in a special apparatus, The latter consists of a glass tube, 
O’6in. in diameter and 7°8 cubic inches in capacity, suitably 
graduated. The upper portion is closed, and below is a glass 
cock, between which and the zero of graduation is a space of 1°2 
cubic inches,in which the alkaline liquor is introduced. The 
solution contains one-third, by weight, of caustic potash, and it is 
known that 1°5 grains of tannin absorb 1°2 cubic inches of oxygen. 
The astringent material is ground as finely as possible, and from 
1°5 to 3 grains are enveloped in unsized paper. The alkaline solu- 
tion is introduced at the tube by plunging the latter into the 
liquid and opening the cock below. The material is then dropped 
in and the apparatus carefully shaken, care being taken to note 
the temperature and pressure of the atmosphere, and also not to 
warm the air within the tube by the hands. The liquid b 


ately. 

AUSTRALIAN papers state that a con y has been formed to 
Ee deposits at White .nd, a marine volcano 
140 miles from Auckland. It is estimated that 100,000 tons of 
sulphur in an almost pure state are lying on the island ready for 
shipment. 

Ir is announced that the steamer Great Eastern will sail on the 
26th inst. to submerge the Anglo-American Company's new cable 
between Ireland and Newfoundland. The repairing ship Mina has 
lifted and buoyed the 1866 cable off the coast of Ireland, but the 
final splice has been delayed by unfavourable weather. 

New works have recently been completed at Battersea by the 
Patent Plumbago Crucible Company. The principal elevation, in 
the Church-road, is in the highly ornamental Itahan style, some- 
what freely treated. It is surmounted by a square tower, rising 
to the height of nearly 100ft., in which is placed an illuminated 
clock, having four dials of 6ft. in diameter. 

THE Lords of the Admiralty, according to the Times, have sent 
a handsome acknowledgment to Sir William Palliser, informing 


navy. Their lordships have been further pleased to intimate that 
the Palliser converted guns and chilled projectiles continue to 
maintain their efficiency, and that their employment is annually 
becoming more extended in the navy. 

Tue Chamber of Commerce of Beaune has discussed and approved 
the project of a navigable canal to unite the North of France with 
the Mediterranean. This canal is proposed to debouch in the 
Saone above Auxonne. The same chamber discussed the irrigation 
canal scheme of the valley of the Rhone, and arrived at the caz- 
clusion that such a canal would reduce the level of the Rhone, 
and, therefore, the project should be submitted to the considera- 
tion of the whole of the departments watered by that river. 

THE North of England Industrial Iron and Coal Company 
Limited, who have blast furnaces and finished ironworks at 
Carlton, near Stockton-on-Tees, carried on under the co-operative 
system, according to the Jron Trade Review, lost on their last 
year’s working thesum of £16,000, i.¢., about 11 per cent. on the 
paid-up capital. Part of this loss is attributed tothe sudden de- 
sreciation in the value of pig iron and materials, and part to the 
fact of their failing to work successfully the Danks puddling 
furnaces, 

WE understand, says the Manchester Examiner, that the con- 
sumption of water supplied by the Corporation of Manchester has 
increased during the Jast few weeks in a of the present 
drought from fifteen to upwards of twenty million gallons per day. 
It is, therefore, of the utmost importance that the inhabitants 
should exercise the greatest possible care in their consumption, 
and do all they can to assist the waterworks committee in prevent- 
ing waste, or the present constant supply will have to be discon- 
tinued, and an intermittent supply given. 

Ir appears from a parliamentary return obtained by Mr. Dixon 
that the total cost of the South Kensington Museum, from its 
commencement to the end of the financial year 1873-74, was 
£1,191,709 19s. 4d. The cost of purchases made for the museum 
has been £281,672 9s. 1d., of which sum £30,220 18s, 1d. has been 
for reproductions, plaster, casts, &c.; £38,642 6s. 11d. for the art 
library ; and £18,009 2s. 11d. for the educational and scientitic 
collections ; the remainder—£194,799 18s, 2d.—-has been expended 
in the purchase of sculpture, wood and metal work, jewellery and 
goldsmiths’ werk, earthernware and stoneware, Xc. 

Mr. JosEPH PRESTWICH, F.R.S., has been appointed Professor of 
Geology in the University of Oxford, in succession to the late Pro- 
fessor Phillips. Mr. Prestwich has for many years been engaged in 
original investigations relating specially to the Tertiary and Qua- 
ternary formations. He hasalsogiven much attention to the bear- 
ing of geology upon such important questions as the water supply 
of the metropolis, and the probable extension of the coal measures 
beneath newer rocks. In 1849 Mr. Prestwich received the Geolo- 
gical Society’s Wollaston medal, and in 1870 he succeeded Profes- 
sor Huxley as president of the society. Mr. Prestwich is also well 
known to our readers in connection with the Channel tunnel scheme 
and the Wealden exploration. 

THE British Committee formed in connection with the Executive 
Committee of the Vienna Patent Congress includes—Professor 
Abel, F.R.S.; Col. Anderson, D.C.L.; Major Beaumont, M.P.*; 
F. J. Bramwell, C.E., F.R.S.; T. C. Carbutt; L. L, Dillwyn, 
M.P.*; Geo. Haseltine, M.A., LL.D.; John Head; John Hicks, 
M.P.*; James Howard"; S. C. Lister*; J. A. Mundella, M.P.*; J. 
Hinde Palmer, Q.C.*; Dr. Odling, F.R.S.; 8. Remington ; Warren 
de la Rue, F.R.S.; B. Samuelson, M.P.*; Dr. C. W. Siemens, 
F.R.S.; T. Webster, Q.C., F.R.S., and Dr, Wienmann. The com- 
mittee propose the formation of a National Patent Association to 
co-operate with like associations which have been formed in 
America and Europe, for the purpose of securing the assimilation 
of the various patent systems on a liberal basis, Those marked 
with a star are members of the late Parliamentary Select Com- 
mittee upon Letters Patent for Inventions. 

THE Western Morning News of Monday states that the Penin- 
sular and Oriental Steam Navigation Company have concluded an 
arrangement with the] General Post-office, under which mails will 
hereafter be conveyed on shipboard through the Suez Canal. The 
time ied in transit is reduced by one day ; but no alteration 











immediately of a yellowish brown, and the agitation is frequently 
renewed. The extremity of the tube is plunged in water, and the 
cock opened. An absorption follows, but the cock is immediately 
closed, as soon as the coloured liquid appears todescend through the 
lower opening. After twenty-four hours, during which the above 
operation is frequently repeated, the entire apparatus is plunged 
in water to bring it to the surrounding temperature, and the cock 


is opened under the surface to detect the final absorption. When 
this is complete, the cock is closed, and from the uation of 
the tube may read the quantity of oxygen absorbed ; and 


knowing that 1°5 grains of tannin absorb 1°2 cubic inches of 
oxygen, it is then easy to determine the richness, in tannin, of the 
material analysed. 





is made in the amount of subsidy. A clause in the agreement, 
which will shortly be laid on the table of the House of Commons, 
empowers the company to substitute Plymouth for Southampton 
as the port of embarkation and disembarkation for mails, passengers, 
and cargo. This will come into effect as soon as the necessary 
arrangements can pleted, and ther day’s saving in the 
time of transit will thus be effected. The company intend that 
cargo for Liverpool shall be transhipped at Plymouth into screw 
steamers, while goods for Manchester and other northern cities and 
towns will probably be conveyed by the Midland Railwa; , which 
three months hence will able to run through trains between 
Plymouth and the North by the line of way now nearly 
finished. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—WILiMeR and Rocers, 47, Nassau-street. 








PUBLISHER'S NOTICE. 


*,* With this week’s number we issue as a Supplement a drawing 
of a pair of Rolling Mill Engines on Ramsbottom’s system, at the 
Bowling-Jlron Company's Works, designed by the late Mr. 
Joseph Willcock, C.E. Each number, as issued by the publisher, 
should contain this Supplement, and subscribers are requested to 
notify the fact should they not recewe it. 

*.* Next week will be published a double number of THE ENGINEER 
containing the Index to the Thirty-seventh Volume, including a 
complete classified list of the patents issued during the past six 
months. Price of the double number, 1s. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters cf inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Demerara. — We should call it an aqueduct. 

R. (Lightcliffe).— Received, shall have our best attention. 

H. 'T. (Dieppe).— You can obtain the information you require from the Bristol 
Wagon Works Company, Bristol. 

F.8.—We do not know the publisher's name, but we Sancy Messrs. Lock- 

wood, Stationers’ Hall-court, can get the work for you. 

. J. P. (Sidney-place).— Write to Messrs. Tangye Bros. and Holman, 

Laurence Pountney-lane, London, for the information you require, 

. G—Your engine could not be kept tight at the joints, and is in no way 

better than many very similar schemes which have been tried and abandoned, 

R. H. M.— Your question is far too indefinite. Hundreds of English firms 
trade in Germany. If you wish to meet with agents in Geriany to act for 
you, advertise for them. . 

R. N. (Water-street).— All depends on the way in which the welding machine 
is made, There ave excellent points about the invention, but do not patent 
it unless you have a firm ready to take the invention up and work it. 

SELENITIC.—The patent has not expired, Procure a copy of the specification 

Srom the Patent-opice, Chancery-lane. Read it carefully, and you will then 
be in a@ position to decide for yourself what you can and cannot do without 
infringivg it. 

Moror.—All that you require to know practically of valve motion can be 
learned without the aid of mathematics, Euclid you will find tough read- 
ing without a master. Colenso’s algebra is very good, but a treatise on 
algebra published years since in Orrs’ ** Circle of the Sciences” is the best 
or the self-taught pupil with which we are acquainted, 
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SOUTH-EASTERN RAILWAY CARRIAGES. 
(To the Bditor of The Engineer.) 

Sir,—In your description of the South-Eastern Railway carriages, July 
10th, page 36, you have mot stated that the india-rubber blocks, used be- 
tween the underframe and body, are rade by us, as sole licensees under 
Mr. Attock’s patent. By kindly supplying the above omission we should 
be much obliged. GeorGE SPENCER aNnD Co. 

77, Cannon-street, London, E.C., July 15th. 





MORTAR. 
(To the Editor wy The Engineer.) 

Srr,—My paper on *‘ Mortar,” published in your issue of the 10th inst., 
is stated to have been read at the Edinburgh and Leith Engineers’ 
Society. Will you kindly allow me space to explain that the first por- 
tion of the paper was originally read at a supplementary meeting of 
the Institution of Civil Engineers, itssubsequent reading and publication 
being only allowed on the understanding of this statement being made ? 
As one or two prices are mentioned, it may be well to state that they 
have reference to the beginning of 1873. C. Grauam Smiru. 

George-street, Edinburgh, July 13th. 





SUBSCRIPTIONS. 


Tar Encineer can be had, by order, from any newsagent in town or country, 
at the various railway stations; or it can if preferred, be supplied direct 
Jrom the office, on the following terms (paid in advance) : - 

Half-yearly (including doublenumber) .. .. £0 14s. 6d. 
Yearly (including two doublenumbers) .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, THe ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions for thin paper copies are received at the foliowing rates: 
Subscribers paying in advance, at these rates, will receive THE ENGINEER 
weekly and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 

1uick Paper copies may be had if preferred at double postage. 

Runittanes by Post-office Order. 
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‘ ADVERTISEMENTS. 

The charge for Advertisements of four lines and under is three shillings ; 
2ach line afterwards, ninepence. The line averages eight When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
AUl single advertisements from the count ipanied by stamps in 
= Alternate advertisements will be inserted with all practicable re- 

rity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
ADVERTISEMENTS CaNNoT BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ox 
nal ‘uunspDay Evening in race Ween. 
'e* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Riche; ali 
other letters to be addressed to the Editor of THE EnGinegr, 163, Strand. 
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DEATHS, 
ater inst., at his residence, Croydon, Mr. Joun GRANTHAM, 
On the 1th inst., Mr. G. M. Bowes, of the Phonix Foundry, 
n-street, Clerkenwell, in his Olat y > o nes 
beloved wife of Mr. James 8. 


On the 2nd inst., Jutia MatiLpa, 
—_ tat = Bombay, aged 40. 
al pees t., Mr. Gro, Bipper, Engineer, 34, Blackman-street, 


Cc. 
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THE SUEZ CANAL. 

ConsIDERING the importance of this new highway to the 
East and its present critical position, a few facts and argu- 
ments from a French point of view cannot fail to be 
acceptable. Our excellent contemporary, the Lconomiste 
Frangais, after some sensible introductory remarks on the 
difficulties of turning commerce into new channels, the 
necessity for building ships to meet such changes, and 
other important considerations, says that notwithstanding 
all this a large proportion of the commerce of Europe and 
Asia has been diverted from the Cape to the new route. 
During 1870, 486 vessels of 435,000 tons burthen passed 
through the canal; in the following year the numbers 
increased to 765 vessels of 761,000 tons burthen; in 1872 
the former rose to 1082 and the latter to about 1,160,000 
net official measurement; in 1873 to 1173 ships of a total 
burthen of 1,380,000 tons ; and, finally, the first quarter of 
the present year, although rather fewer vessels passed the 
canal, the tonnage was about 12 per cent. more than 
during the corresponding period of last year. These 
figures show that the Suez Canal has produced a veritable 
revolution in the commerce between Europe and the East. 

Not only cotton, coffee, silk, and tea are carried by 
steamers through the canal, but other matters of less and 
even of small value. Casting the eye over the list of 
vessels which made the transit two months since, we find 
that many were loaded with rice; even jute has begun to 
pass through the canal. On the other hand, the steamers 


carry coal to Aden, Bombay, and as far as Zanzibar, while | 


other vessels convey salt even to India. On one point, 
however, the authors of the Suez Canal have been dis- 
one. They fondly hoped that the opening of this 
shorter route would bring great traffic to Marseilles, and 
make France the country of transit par excellence. It has 
not done so. The French flag occupies a very secondary 
rank amongst those of the fleet which passes through the 
canal, Of the 1082 vessels which made the transit in 1872, 
761 were English, only 80 French, 66 Italian, 61 Austrian, 
33 Turkish, 16 German, 13 Dutch, 10 Portuguese, and 10 
Russian and of other nationalities. French ships only 
represent one-tenth of the vessels which pass the canal. 
And, it must be added, the greater part of the French 
vessels which use the canal are those of 2 company who 
receive a subvention from the State, the Messageries Mari- 
time, the Government ships going and returning to Cochin 
China or the French possessions in Oceania, or those 
which form part of the squadron in Chinese and Japanese 
waters, It appears also that the French part in 
the movement in the canal, far from growing, diminishes 
every year; in 1870 the French tonnage amounted to 
20 per cent. of the whole, but in April, 1874, it had dropped 
to about 9 per cent. The hopes of France with respect to 
the effect of the canal in improving her mercantile navy 
have then been completely disappointed. Again, this im- 
mense work has not yet been remunerative to her capitalists, 
who have scarcely received either interest or dividend ; 
only within a year have they received some slight profits 
at irregular intervals. Thus France, which executed the 
canal, is the only loser by it. 

The capital expended in the formation of the canal 
amounts to £13,760,000, of which the Egyptian Govern- 
ment supplied £3,320,000. At present the holders of 
obligations and ten year bonds receive regular payment, 
but there are 30,000,000f. in arrear due on the shares and 
obligations, and the regular payment of the current 
coupons is not yet assured by the receipts of the canal. 
With respect to the recent diplomatic action of the Powers, 
our contemporary is cautiously hostile. He forgets that 
France was represented, and that her agents agreed entirely 
with the conclusion of the International Commission, the 
report of whose proceedings has been given fully in these 
columns. He also completely ignores the fact that the 
interference of the Powers was not to diminish the 
original tonnage, but gradually to bring it back to that, 
allowing a surcharge of 3f. per ton until a certain amount 
of tonnage should pass through the canal, and finally 
reducing it to the sum originally fixed by the Suez 
Canal Company itself. But the most unfortunate argu- 
ment brought forward is that while the original share- 
holders get neither dividend nor interest, the canal is 
still imperfect, and requires much supplementary work 
to be done to allow of a notable increase in the 
traffic, and the sum necessary te be expended is estimated 
at 30,000,000f. “Certainly,” says our contemporary, 
“the shareholders will be scarcely disposed to re- 
nounce all dividends in order to carry out these sup- 
plementary works, the want of which are a cause 
of delay, embarrassment, and, perhaps, of danger.” 
Taking the arguments of the company and its advocates 
on the one side, and of those who supply nearly all its 
revenue on the other, it seems pretty clear that the chance 
of the canal being improved, or even maintained in its 
present condition, and of the shareholders obtaining fair 
dividends, is almost beyond hope, and that nothing will 
save the new highway to the Past and develope all its 
capabilities but its being taken in hand on fair conditions 
by the great commercial Powers. The position which has 
been asssumed by the Company with respect to the Turkish 
Government is not likely to lead to any good result. 
M. Lesseps has declared that the Ottoman Government is 
responsible for all the losses of the company consequent on 
the decision of the Constantinople Commission, and having 
the accounts made up monthly sends them in to the Turk- 
= Government, which probably troubles itself little about 


em. 
The returns have been Daag ge for the past year, and 
we are glad to perceive that, in spite of the mischievous 
effects of the increased rates, the traffic through the canal 
has increased, not only in the number of vessels, but as to 





tonnage. The number of ships augmented from 1082 to 
1178. This would be but aul, were it not that the size 


of the vessels is constantly increasing. In 1870 the tonnage 
averaged 1338 tons, it now reaches 1847 tons. Again, the 
number of steamers increased last year 22 percent. The 
total tonnage amounted to epuande of two millions of 
tons. 

With respect to the condition of the canal, many of the 
curves are said to have been reduced, and several of the 
stations improved, and the Cella is reported to have passed 
through drawing 24 feet of water. Still it is admitted that 
much more requires to be done, but M. Lesseps says that 
the company cannot afford to be generous. 

At present the income of the canal is little under a 
million sterling, and the expenses only £700,000 ; but the 
difference is not enough to allow of a dividend being paid, 
and will certainly not suffice for the maintenance of this 
new highway. Nothing but the intervention of the Powers 
will save it from destruction. 


AMERICAN VU, ENGLISH BRIDGES. 


Recent.y some slight controversy arose between well- 
known authorities, on both sides of the Atlantic, with re- 
spect to the relative merits of the two methods or systems 
of bridge construction practised in England and the United 
States. At the present, and for some time past, there has 
been a general and gradually increasing tendency on the 
part of American engineers, not only to replace old, worn- 
out, incompetent timber bridges by others of iron, but 
also to erect original structures of the latter material. No 
doubt necessity as well as freewill has contributed to this 
result. But, inasmuch as there is no question that the em- 
ployment of iron in this capacity has now received an 
acknowledged stimulus in America, it is a fitting opportu- 
nity to make a brief comparison between the two methods 
of bridge building alluded to. Into this comparison iron 
bridges alone enter. Structures of timber, however skil- 
fully designed and excellently constructed, cannot be re- 
garded in any other light than that of temporary engineer- 
ing expedients, doomed inevitably in the course of time, 
either through their own weakness or incapacity to fulfil 
the increasing duties demanded of them, to be superseded 
by those of a more stable and permanent character. The 
employment of timber bridges in the States, or any new 
country similarly circumstanced, is not only justifiable but 
commendable, It is true that we, with all the resources of 
an old and civilised nation at our command, may smile at 
the idea of a railway bridge over which the train must 
crawl almost at a snail’s pace, but it must be borne in mind 
that without that bridge the train could not cross the in- 
tervening space at all. In one sense, the object, which is 
to establish communication for goods and passengers from 
abutment to abutment, is as adequately accomplished as if 
the bridge allowed of the passage of the “ limited mail” or 
the “Scotch express.” It isin every instance the duty of an 
engineer to effect the desired purpose by the means at his 
command, and the fewer and the more imperfect those 
means are, the greater is the credit due to him when his 
efforts are crowned with success. 

To revert, however, to our more immediate subject. 
One of the points of superiority claimed by American engi- 
neers in their bridges is their greater depth ; or, more cor- 
rectly speaking, the greater ratio of the depth to the span. 
This is incontestable, but while admitting thus much, we 
do not intend giving our Transatlantic brethren more 
credit than they deserve. A little inquiry will, we think, 
discover the reason, or partly the reason, why we are only 
now, as it were, ming aware of the economy of deep 
open web or trussed girders, and why they adopted them 
cotemporaneously with the introduction of those structures 
of iron in their country. The type of girder first and 
very extensively used by our engineers for railway bridges, 
was the plate, or solid continuous web, whether in the box, 
tubular, or single plate form. All girders of this type are 
shallow in comparison with those of a trussed description, 
the ratio of depth to span ranging from about one-twelfth 
to one-sixteenth—in some instances to one-eighteenth. The 
necessity for adhering to a comparatively shallow depth in 
the case of solid or continuous web girders, arises from the 
fact that any increase in that dimension is attended with so 
large a corresponding increase in the weight of the web it- 
self and the accompanying stiffening irons and wrappers, as to 
practically nullify theadvantages arising from thesame cause 
so far as the theoretical strength of the girder is concerned. 
Moreover, except in large examples, a continuous web 
must be thicker than required by theory ; that is, its sec- 
tional area must be in excess of that which is demanded by 
the strain upon it, which is another reason for the adoption 
of a minimum depth. Consequently, when a new form of 
girder was introduced, with the particular merits and the 
correct proportions of which our engineers were not well 
acquainted, it is not difficult to understand how, while 
adopting the new girder, they gave it, and for a long time 
continued to give it, the relative proportions and di- 
mensions of its predecessor. Thus, in fact, we find 
that the majority of the early open web and lattice 
girders have a ratio of depth to span of about one- 
twelfth. As the particular features of the trussed girder 
become more manifest, and the whole design better under- 
stood, it was found that an increase in the depth within 
certain limits was not attended with the practical disadvan- 
tages belonging to the solid sided form. Hence the ratio 
was increased. On the other hand, the American engineers 
were always accustomed not only to the trussed form of 
a but to those whose depth is comparatively very 

rge. From one-eighth to one-tenth was a common ratio 
of depth to span of their large timber railway bridges. Im 
changing the material of these structures they adhered to 
the same proportions, and, in fact, followed the same line 
of argument as our own engineers, although it led in their 
case to a more accurate conclusion. While admitting the 
economy of deep trussed girders, it must not be assumed 
that there is no limit to that dimension. Trussed girders 
must be laterally stiffened with respect to their webs, as 
well as those of the plate form, and this can be accomplished 
in long, compressive members only at a sacrifice, Sum- 
ming up this part of the question, it is probable that the 





American engineers err as much in the one extreme as we 
do in the other, 
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For several reasons, we shall not enter deeply into the 
much-mooted point whether pins or rivets constitute the 
better mode of connecting the web and flanges of a trussed 
girder. Asa crushing argument against the use of pins, 
the advocates for that of rivets invariably adduce the case 
of the well-known Crumlin Viaduct, in which, after some 
years of traffic, the pin joints became loosened. The pins 
were then removed, gusset plates placed over the joints, 
and the whole riveted together. Although it is unde- 
niable that until the advocates for the use o! — can point 
to a similar instance in which rivet joints have been removed 
and pins substituted for them, the advantage will always 
remain with the partisans of the rivets; yet we do not 
attach quite so much importance to this individual case as 
many do. It should be borne in mind that this Crumlin 
Viaduct is one of the early examples of the Warren truss, 
and it is quite possible that the proportions of the pins and 
eyes may not have been quite correct. Again, the work- 
manship may not have been quite so good as it ought to 
have been. Not that this is our opinion, but these assump- 
tions may be made by those who prefer pins to rivets. On 
the other hand, we know that among the thousand examples 
of girders in the construction of which rivets are employed, 
some are undoubtedly of very inferior workmanship and 
very unskilfully designed. Nevertheless, the substitution 
of the one method of connection for the other has not taken 
place, as in the instance brought forward. That pinned 
girders—if we may use the term in contradistinction 
to riveted—are puc together with greater facility and 
rapidity in countries in which skilled labour is both 
expensive and scarce must be admitted, although this 
advantage has been very much overrated. But there 
lies all the superiority which the one system can 
claim over the other. It will be conceded that, no 
matter how accurate the proportions, how tight fitting 
the pins, and how excellent the workmanship, there is the 
possibility of motion among the several parts of a connec- 
tion so formed. Will not the agents, time and use, convert 
this possibility into a certainty? In other words, the con- 
nections of a pinned girder depend, not so much upon the 
soundness of the principle adopted, as upon the degree of 
excellence to which the workmanship attains. Will the 
time ever arrive when we shall hear the Charing Cross 
bridge rattle as the trains cross over it, owing to the pins 
loosening ? 

Another important distinction between the American 
and English, that is, between the pinned and riveted sys- 
tems of bridge construction, is that the effect of the former 
is to concentrate or localise the strains upon certain points 
of the structure, whereas the tendency of the latter is to 
distribute them as uniformly as possible over the whole 
girder. It is quite unnecessary to allude to the obvious 
superiority both in theory and practice of the latter system. 
So far as the web is concerned, in moderately long girders, 
not exceeding 100ft., particularly if the live load be light, 
there is an advantage in reducing the number of bars in 
the web, or what amounts to the same, in employing the 
Warren instead of the lattice girder. But, on the other 
hand, the flanges suffer. The comparatively long interval 
at which the flanges are supported tends to induce a bend- 
ing strain upon the centre of that part of the flanges be- 
tween the apices of the triangles, which in many examples 
which have come under our notice must be very appreci- 
able. It is obvious that since for certain lengths the 
flanges are of uniform sectional area, those portions in the 
immediate contiguity of the intersections of the web, or the 
apices of the triangles, must be more severely strained than 
those situated in the centre between two apices. When 
the distance between any two apices is 12ft. or 15ft, as 
frequently occurs, whatever advantage may be gained by 
the web is undoubtedly lost in the flanges. It is this 
which puts a limit to the s of Warren girders, inde- 

sndently of the fact that whenever any Seolien action is 
induced in any component members of a trussed girder, 
the very principle of its design is at once entrenched upon. 
The action of the strains is no longer confined to simple 
thrusts and pulls in the direction of the length of the 
several parts, and the economy of the design is seriously 
im nll It is quite possible to construct a pair of deep, 
light, rickety girders, and brace them together so that they 
will constitute a tolerably stiff and steady structure for a 
time; but if the quantity of material required for the brac- 
ing be taken into account, it will be found that it would 
have been almost equally economical to build good strong 
stiff girders in the first place. In this case very light brac- 
ing would suffice, and the bridge would be inherently 
strong. Girders, which possess in themselves their proper 
amount of rigidity, will require, when of certain proportions, 
bracing to maintain them in form, but rickety girders will 
require bracing to force them into form. In making com- 
parisons of the cost of bridges constructed on different 
principles, nothing is more common than to take the girders 
separately as an example of the whole structure, and neglect 
the bracing altogether. Obviously this tells enormously in 
favour of the rickety style of bridge building. 

It has been claimed for the pinned girder, that insomuch 
as it exposes less surface to the weather, so will it suffer 
less, and consequently be cheaper to paint. Certaialy, if 
one bar of a scantling of 3in. by 14in. be substituted 
for three bars, each of 3in. by }in., the surface exposed in 
the one case will be only one third of that in the other. 
Thus there will be a gain so far as the web may be con- 
sidered, but the reverse will occur in the flanges. All 
pinned girders require deep vertical plates in the flanges, 
which in the riveted girders can be used more advanta- 
geously ina horizontal position. Two or more plates 
riveted together longitudinally present the same surface to 
exposure as one, neglecting the thickness, but this is not 
the case with a vertical plate, which is exposed on both 


surfaces. The question may be well asked, Shall we ever t 


adopt the pinn rders, or will the Amerieans adopt the 
riveted girder ? * answer to this there is one very sig 
it 


nificant fact, that the pinned girder is losing ground wi 
our engineers, even when the bridge is designed for a 
country where that method of connection was much used, 
and for which it is well adapted. At the a moment 
there are no less than sixty-four spans of 


arren girders 





being built for a magnificent Indian river bridge, in which 
pins are discarded and rivets employed for the connection 
of the web and flanges. Again, the pin has been super- 
seded by the rivet in the —— principle. The sus- 
pending bars in the Albert bridge over the Thames at 
Chelsea are not connected by pins, but by rivets. This 
furnishes another proof that the rigid method of connection 
is far superior to any other, which, even theoretically, 
allows motion between the connecting parts. 








NORTH BRITISH ASSOCIATION OF GAS 
MANAGERS. 


THE thirteenth annual general meeting of the North British 
Association of Gas Managers was held on Tuesday last, in the Hall 
of the Andersonian University, Glasgow. There was a large 
attendance of members from all parts of the country. Mr. W. 
Foulis, C.E., manager of the Glasgow Gas Works, president of 
the Association, occupied the chair. After the transaction of some 
preliminary business, the next ting of the A iation was 
appointed to be held at Dundee on the second Friday in July 

875. 

Mr. Foulis then delivered a most interesting and practical 
inaugural address, the more important passages of which were as 
follows :—Success in gas manufacture depends on the attention 
paid to details, and perhaps the younger members of the society 
will forgive me if I impress upon them the importance of the fact. 
All the operations about a gas works should be done with the 
greatest regularity and punctuality. Clocks should be placed in 
prominent places, so that everything may be done at stated 
intervals, The two years which have just passed have been years 
of no small difficulty to all concerned in the manufacture of gas. 
The extraordinary high price of coals has rendered it very diffi- 
cult indeed to make both ends meet, even with the increased 
prices which in nearlyall cases it has been found necessary to 
charge for gas. Iam glad indeed to think that we have seen the 
worst of it. Cannel has fallen at least 10s. per ton as compared 
with last year’s prices, and there is every reason to believe that 
prices will fall still lower, although I think we can scarcely 
expect that they will fall to the low rates at which we could pur- 
chase coal two years ago. First-class cannels are not, in my 
opinion, likely to come so low, as the seams are limited, and are 
gradually getting worked out. Shale has been tried by many of 
us as a substitute for the higher class of cannel, for increasing the 
illuminating power of the gas ; but, as far as my experience goes, 
with only partial success, the expense of removing the refuse, 
especially in large towns, being a considerable drawback, and the 
small quantity of gas ylelded from a ton of coal reducing the 
manufacturing power of the works. It has been frequently 
stated of late that as the richer cannels get worked out, the quality 
of the gas must be reduced ; and I believe that ultimately it will 
become necessary to lower the standard of the illuminating power 
given in all towns in Scotland. But this cannot be done without 
considerable difficulty. If you use a gas of lower illuminating 
power, you must use an increased quantity to produce the same 
amount of light; and we all know that the fittings in nearly all 
houses in Scotland are small even for the supply of the quantity 
of gas necessary when cannel gas is used, and they would be quite 
inadequate were an inferior quality supplied. At the same time, 
there can be no doubt that if gas were consumed properly, an 
equal amount of light might be got from gas of an inferior quality 
as is now given by the generally imperfect methods of consuming 
it. But before this can be done consumers would require to be 
educated up to it. 

In a paper recently read by Dr. Wallace before the Philosophi- 
cal Society of Glasgow, he says :—‘‘ The — of Glasgow gas is 
guaranteed 25 candles, and is in practice from 26 to 28, as tested 
by the burners inthe testing house ; but when consumed in smaller 
burners, and at high pressure, the result is exceedingly different ; 
and I have reason to believe that the average illuminating power 
does not practically exceed 16 candles. We have here a loss of 
light that may be obtained by burners of proper construction, and 
with favourable circumstances as regards pressure, to the extent of 
about 40 per cent.; and if we calculate this upon the whole quantity 
of gas consumed in Glasgow, we find it to represent a money value of 
5s. per 1000ft., or about £130,000.” With these remarks I entirely 
agree. Dr. Wallace further says, that in Glasgow, with 106,000 
meters, and gas at 4s, per 1000ft., the total gas revenue was £252,000; 
whilstin Birmingham, with only 50,000 meters, and gasat 2s. 3d. and 
2s. 7d., the revenue was £236,000. From this it would seem that 
if the same quality of gas were supplied in Glasgow as is supplied 
in Birmingham, and sold at 2s. 3d. instead of 4s., it would cost 
the inhabitants £250,000 per annum more than they now pay for 
the same amount of light. I do not know any subject more im- 
portant or more deserving of the consideration of gas managers, 
than the proper means of consuming gas of the qualities we are 
accustomed to deal with. Weall know how much money has been 
spent by Government commissioners and private individuals to 

et at the burner which will develope the greatest amount of light 

Gens a given quantity of common gas. We know how successful 

these means have been ; but almost nothing has been done in this 

direction with regard to gas having an illuminating power above 

twenty candles. The — in which the burners of Mr. Sugg 
, 





and others are constructed, and from which such remarkable 
results have been obtained, is that the gas should issue from the 
burner without pressure. The difficulty of doing this with the 
richer gases is the great tendency cf the gas to smoke. With the 
fishtail or union jet burners a certain amount of pressure is neces- 
sary in order to spread the flame so as to give proper combustion. 
In the testing-room, with a perfectly still atmosphere, gas may be 
burned from a union jet or batswing at a pressure as low as three- 
tenths, or even two-tenths ; but in ordinary rooms it is impossible 
to use —— so low as this, as the slightest current of air 
causes the flame to smoke, producing blackened ceilings and un- 
pleasant smells, I do not think we, as gas managers, should rest 
content until we are able to place within the reach of every con- 
sumer the means of obtaining the full amount of light from every 
cubic foot of gas consumed. It is a subject well worthy the atten- 
tion of every one of us, and I think we ought to look at it az a benefit 
tothe manufacturers as well as to the consumers. We all know 
that there are great fields of cannel in Scotland which yield from 
23 to 24-candle gas, and also that many of the splint coals, worked 
in conjunction with the coal seams, yield from 18 to 22-candle 
gas, and that it is only when we get above these qualities that the 
great expense is incurred, If, therefore, we could introduce 
means by which the consumers would be able to get the same 
amount of light from a given —_— of say 22-candle gas 
as they now get from 26 to -candle gas, the introduc- 
tion of a of lower illuminating power would be simply 
effected, and gas might be sold 25 to 30 per cent. cheaper, with as 
profitable a result, and the increasing difficulty and expense of 
getting the high class cannels would be overcome. Mr. Foulis 
concluded his address by making a brief reference to the papers 
about to be read. 

On the motion of Mr. Macrae, of Dundee, a hearty vote of thanks 
was given to Mr. Foulis for his address, 

Papers were then read on the following subjects :—On ‘“‘ A Self- 
acting Seal for Ascension Pipes and Improvement in Hydraulic 
Mains,” by Mr. J, Alexander, of Corstorphine; on ‘‘ The Eco- 
nomic Results from the use of Revivified Lime in the Purification 
of Coal Gas,” by Mr. Joseph Gibb, of Armagh ; on ** A New Formof 
Slide Valve Pump, especiallyadapted for Heavy Thick Tar,” &c., by 
Mr. D. M. Nelson, ot G w; on ‘An Improved Hydraulic Dip- 
Pipe,” by Mr. George Boy of Alloa; and in “S' es in Ascen- 
sion and other Pipes—their Causes, Remedies, and tive Advan- 
onan of Duafries. 

proceedings were closed by a lecture in the evening, and on 





Wednesday the members of the Association had an opportunity of 
Hem game the extensive new gas works recently erected at Mary- 
ill for the supply of gas to the city of Glasgow. 





THE POLYSPHERIC SHIP. 


Mr. CHARLES MEADE Barnes has produced a new kind of ship, 
which he calls the Polyspheric. The bottom is flat, and fitted with 
three inclined planes with square ends, the effect being as though 
three tenths of a gigantic saw were moved through the water with 
the sloping portion of the teeth first. The intention is to lift the 
hull out of the water. Mr. Barnes thus describes the experiments 
he has made with his model :—‘“‘ The first of the experiments was 
made with the 7 lb. model. This model was by the propelling 
power driven forward over the water 66 yards in 6 wd rs 9 the 
rocket in that time having been completely discharged, and the 
model brought to astate of reston the water. The average speed 
observed in this case was 33ft. in a second, or about 20 knots 
an hour, but it may be assumed that at its greatest, the speed 
vould not have been less than 25 knots an hour. The second 
experiment was made with a model of similar form, but of slightly 
different proportions, and weighing with the full rocket 3 1b. 3 oz. 
The distance run in this case was 105 yards, and this distance, the 
time being carefully noted by two independent observers, was 
performed in exactly three seconds, being at the rate of 63 knots 
an hour—a speed that will be allowed far to surpass any speed 
ever attained by any water-borne object before. The model, 
owing to the water space being limited, was driven into the bank 
before the rocket was fully discharged, otherwise more than 
double the distance of 105 yards might have been effected. Several 
months before I had made some very satisfactory experiments 
with this model, when it had attained in rough water a computed 
speed of 40 knots with 3 oz. of powder, so that the result now re- 
corded was not greater than I bad anticipated. The motion of 
both models was from the beginning to the end of their course 
completely steady, so as to give them more the appearance of 
sliding over smooth ice than of passing over the surface of water. 
There was scarcely any water disturbance, though each model had 
a fixed rudder of thin metal by which they were directed in an 
absolutely straight line. There was no splash at starting, and at 
the end of their course the decks were found unwetted, and so 
evenly was the motion maintained under the propelling force of 
the rocket that, had it not been for the draught of air, I feel sure 
that a set of ordinary chessmen set up on their decks might have 
remained without being displaced during their course. 

** As I felt certain that it would be asked what would be the 
effect of using a rocket to drive a model of the ordinary shape, 
it is as well to state that not long before I made the experiments 
now brought forward, I endeavoured to propel a ship-shaped 
model weighing 6 lb. with a rocket of the same size and charge as 
those used for my inclined plane models. Immediately after the 
firing of the rocket the model was urged forward, and when the 
speed increased its fore part was lifted out of the water so as to 
cause the model to fall over, and thus the experiment ended amid 
smoke and total confusion. 

“The first or larger model was 3ft. 9in. long and 5jin. broad, and 
floated when at rest in l}in. of water. The slope of the three 
parallel inclines was 1 in 18. The second model was likewise of 
solid fir, was 294in. long, and 4jin. broad, and floated when at 
rest in jin. of water. Its three inclines were sloped to 1 in 17. 
When drawn slowly over the water these models are found to offer 
a larger resistance than models of the ordinary shape. This is 
evidently owing to the fact that at low rates of speed they 
carry a considerable quantity of water before each of the 
inclines. This they continue until the equilibrium between 
the horizontal pressure of; the inclines forward and the 
pressure of the water in the contrary direction is destroyed. 
This action seems to take place suddenly, when the model at once 
rises in the water and passes over the mass of the hitherto obstruct- 
ing fluid. No true lifting action of the water seems to take effect 
on the inclined planes until the water is relatively in full motion 
against them. Up to this period the water merely exercises a dead 
pressure against the inclines. When the vessel is fairly lifted, and 
the water passes freely beneath its bottom, it will continue to 
override the water, which can no longer be removed in the 
brief time given for the vessel’s passage, and to use this irre- 
movable water as a support or fulcrum of infinite lubricity over 
which it glides with comparatively small and scarcely increasing 
resistance, 

“On one occasion I used the 7lb. model with a rocket of the 
same power as those employed in the experiments detailed, and 
found that over waves which might have had their intervals equal 
to one-half the length of the model there was no retardation 
whatever. The speed recorded and distance run was precisely 
the same as in a perfectly smooth pond. With other experiments 
for the same purpose I have always found that waves have not 
caused any increased obstruction to a model’s course.” 

The facts are summed up by the anthor as follows :—‘‘I now 
submit the question to an unprejudiced public, among whom no 
doubt will be found many who will repeat my experiments with 
the same results, and by their verification aid me in overcoming 
those countless difficulties which every inventor has to encounter, 
when the invention he offers is one that tends to change the 
foundations of wealth and runs counter to the prejudice and self- 
interest of large and important bodies of men.” 








SURVEYORSHIP OF TowN Works.—Mr, Turnbull, master of 
works, has received the appointment of surveyorship of town 
works, Greenock, 

SoutH KENSINGTON MusEvuM.—Visitors during the week ending 
July 11th, 1874:—On Monday, Tuesday, and Saturday, free, from 
10 am. to 10 p.m., Museum, 12,756; Naval and other collec- 
tions, 1330; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m, till 6 p.m., Museum, 2629; Naval and other 
collections, 56; total, 16,591 ; average of corresponding week 
in former years, 15,366, Total from the opening of the Museum, 
13,527,851. 

THE IrRoN TRADE IN THE UNITED States.—As is well known 
to our readers, there has been a firmer feeling in pig iron in Pitts- 
burgh for the past three or four weeks. Iron has been in good 
demand and the price has at least been firm, if it has not advanced. 
Large quantities could have been sold if the current rates had 
been shaded the least. Even at ruling prices brokers refused to 
to sell for future delive: We saw an offer made to one of our 
brokers for 6000 tons, deliverable 1000 tons per month, beginning 
the Ist of July, at one dollar above market rates, and it was 
refused. All around the prospect was for an advance in the fall. 
Furnaces were blowing out, stocks of iron were being reduced, 
stocks of ore at — ‘urnaces were nothing, and no contracts for 
any out, and even should there be a brisk demand for iron in the 
autumn, it was felt that this scarcity of ore would prevent a 
repetition of the February decline. il of these views tended to 
make the market firm and holders not inclined to push their iron 
on the market. At Philadelphia we found the feeling right the 
reverse. A prominent iron broker said in effect that the state of 
the market could beexpressed in three words, ‘‘couldn’t be worse,” 
and that there was very little prospect of any revival until the 
fall of 1874, if there was before 1875. Another one characterised 
the pig iron market as “‘ knocked flat,” with no present hope of 
getting on its feet. In explanation of so many furnaces being in 
blast up the Lehigh, he stated that a number were running on 
contracts that were laid over during the panic, and that they were 
now — the ies contracting to take the iron. It may 
be that this will exp! the reason why,the Philadelphia rolling 
mills cannot compete with Pittsburgh in price of bars, They may 
have too many contracts for high priced iron on hand,—American 
Manufacturer, 
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THE SEMMERING AND BRENNER RAILWAYS. 


THESE sections of the railway system of South Austria are 
peculiarly interesting on account of their extraordinary approach 
to the perpendicular, and the sharpness of their curves, namely, 
180 metres in the case of the Semmering, and 285 in that of the 
Brenner. M. A. Gottschalk, who published some notes on the 
same subject in 1870, now furnishes us with a report not only on 
the working of the Semmering and Brenner sections in the years 
1870-71, but also on rolling stock and traction of the South Aus- 
trian railways in general, with considerations on the augmen- 





tation of the power of locomotives. In the completion of the 
great Europcan system of railways, lines of steep ascents and 
sharp curves become very important considerations. The 
South Austrian Railway Company has supplied many ex- 
amples of such lines in the completion of its system ; 
in 1871 it opened the section of Villach-Franzenfesse 
(208°61 kilometres), connecting the Vienna and Trieste line with 
that of the Tyrol, crossing the summit of Toblach, 1200 metres above 
the level of the sea, which separates the basin of the Brave and | 
the Danube, or of the North Sea, from that of the Rienz and the 

Adige, or the Adriatic, by means of sections, one of which attains | 





an angle of 25 in the 1000, with curves of 285 metres radius. 
Last year it undertook the working of a line from Léoben to 
Vordernberg, with the same inclines, for a foreign company. 
Lastly, it is now looking forward to the completion of the 
system by the opening of a line from Saint Peter to Fiume, 55 
kilometres in length, with the same inclines and curves. 


1.—Report or THe Resuitts or Workinc Durinc tHe YEARS 
1870-71 THE VIENNA AND TRIESTE LINE WITH ITs BRANCHES. 
The tables 1 and 2 show these results, as compared with those 
of the preceding years :— 


Table N Fe. 1— — Comparative costs of traction and maintenance of materiel, 1860 to 1871, Vienna and Trieste line and branches to Hungary, Carinthia, Croatia, and Italy—total 1665 kilometres. 
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! i 
| | | peaate | 
| | jof expense 
Distances run and Expenses. 1860, 1861. 1862. 1863. 1864. 1865. 1866. | 1867, 1868, 1869. 1870. | 1873. of 1871 "Observations 
| | | compared | 
| | | with 1860. 
silattininibisiies —— on | — 
k. . k. ’ “a oe k. 
Distances run by trains .. .. .. | 3,990,493 | 5,542,559 | 5,845,937 5,964,955 | 7,871,582 | 7,362,289 | 8,897,824 
Do. by engines i eee os oe 1 SRD 35 5,701,986 ae 8,434,024 7,080,049 —" | 
Difference per100.. . eo | 14°30 6 6°66 | 61 714 5°67 24 
Distances run by the vehicles .. 60,709,104 | 107,670,965 109 877,641 91, 860, 307 |106,766,631 123, 694, 395 163,980,326 153,732,854 57 200, s28,819 
Cost of traction and maintenance .. | 7,958,366f.90 | 8,205,802f.00 7,698, 344f.85 5,883, 4i9f. 10'5 5 503, 5 5208.75 1,828,9: 20. 97 7,030, 292f.25 7,162,841f .77 ery 07 9,198, 620f .2 fom of 
ee | | lines open. 
Do. per kilometre of train.. .. .. | | j | | . 
1. Locomotives: ' fr. | fr. fr. fr. fr. fr. fr. fr. fr. fr fr per cent. [1860 723 
Debvang cc ce ce on ce ce os 0°254 | 0°223 09° 230 0°208 0°198 0°189 0°196 0°162 o-171 0-175 o-l71 | 32°6 1861 1025 
Fuel «co co cc co 08 cc ce ce 0°828 0.685 0°549 0°367 0°323 | 0°297 0°25 0°271 0° 257 0° 268 0°307 62°9 1862 1150 
Lubrication eo 00 +e ce oe | 0°077 0°083 0°071 0°035 0°030 0° 033 0°027 0-029 0°028 0°033 0°037 52°90 1863 1278 
WAGGE oe co cc cc co co cf co | 0° 066 0°033 0°031 0-017 ools | 0-009 0-010 0°005 0°005 07005 0° 007 8o°4 1864 1316 
| oe a6. 66 56 we. “ow oe 0°351 0° 236 0°269 0-188 07166 | 0151 0-189 0°160 0°177 0°199 0° 208 40°8 1865 1526 
General expenses .. se cc «+ oe 0°083 | 0-061 0-072 0°082 0-069 =| 0°051 0°061 0° 047 0°047 0048 0°045 +) 45°8 1866 1526 
| 1807 1580 
2. Carriages and Vans. ] 1868 1665 
Repair of carriages ir. 60. 06) wk 0°095 | 0°036 0°068 0'070 0-071} 0°071 0° 067 0°068 0°060 0° 067 0°074 0°075 21°0 18690 1065 
Repair of vans 1. oc oe cs of 0°175 | 0° 069 0°094 0°078 0°063) | o-070 | 0° 068 0°91 0-112 0°121 0°152 07155 1l*4 1870 16605 
Lubrication .. o¢ «2 eo «+ e+ | 0°042 0°038 0°07 0°034 o-o2L | 0-020 | 0-017 0-020 0°016 0-016 0-021 0°016 61-9 1871 luo 
General expenses .. .. «+ . 0°023 | 0-016 0°049 0°022 0;017 =| O-ol7 =| 0-011 0°015 0°014 0-015 0017 0°015 | 34°85 
i _ | —_——_—_—- | | 
Total per kilometre oftrain .. .. 1°994 1°480 1°440 1*292 1°069 0°977 0°893 0'972 0°S76 0°904 0992 1036 | 
Reduction per cent. over 1860 .. ~ b 7 27°8 a1 46°3 05°9 #8| 8 55°2 51'2 56°1 54°6 50°3 so) | | 


Table No, 2.- 


the y years 1865 to 1871, inclusively. 


Comparative table of total loads drawn on the Vienna and Trieste line and its branches, and cost of traction and repairs of material per kilometre and per ton of gross load during 
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| Total Number of axles per train. Average gross load of a train Iota) w, : Total cost of traction{c ‘ost per ton and Cost per 

, ne 8 distance Eo ” — a. ~— we ee and repairs of lf per kilometre kilometre of 

the trains, Passengers, Mixed. Goods. | "Avene. Passengers. Mixed. Goods, Average. | material. i gross load train. 

k. tons. tons. tons. fr. fr. 

1865.0 oc ov 1526 36°1 50°5 43°6 134°9 221°6 1,058, 224,000 7 0° 005508 ONT 
1866.0 22 oe 1526 36°6 i) ie | 44°6 | 105°7 214°6 1,444,133,000 | 5 | 0° 004868 ORs 
1867.0 .. 1580 288 87°4 514 42°1 | 152°0 226°9 1;305,630,000 | 7 0° 005486 o'972 
1868... ec 1665 8,897,824 37°7 407 24 | 158°55 1,088 1803, eee 83 0° 004615 0°876 
1869... os o- 1665 $,946,062 40°3 52°9 44°0 | 174°80 | | 8,084,008 55 v00484557 O° 904 
1870.0 oo es 1605 8,085,401 40°1 58°0 45°0 173°84 j 74 8,021,088 07 0° 00495838 One 
187l.. ona 1665 8,873,420 43°0 59°0 47°0 1867 284°95 1, 877, "411, 575 | 9,198,620 25 0° QU48906 1°030 





These tables show that if the cost per kilometre for ! 


these two years were greater than in the preceding, this 
arose principally from the trains being heavier, so that the 
power of the engines was turned to’ better account, and even 
augmented, as will be seen presently. In taking the year 1867 
as the point of departure, we shall see that from 1867 to 1871 
the average loads of trains increased from 177°35 tons to 211°55 
tons, an augmentation of 19°3 per cent., while the increase in 
the expenses of the train per kilometre only rose from 0°972 in 
1867, to 1°036 in 1871, or 6°5 per cent. On the other hand, the 
cost of the total load per kilometre, which in 1867 was 0°005486f., 
fell in 1871 to 0°0048996f., about 11 per cent. in favour of the 
latter year. 

As to the augmentation of the cost per ton and per kilometre 
during the years 1870-71 as compared with 1868-69, it arose 
from several causes, and first, from the facts that during the two 
latter years the passenger traffic increased largely, while the 
goods traffic fell off notably. (See table No. 9.) Three other 
causes, which have affected all railways, are: — (1) Con- 
stantly increasing cost of fuel. (2) General increase in wages. 
(3) Increase in the cost of material. In examining the 
details of the cost of working, it will be seen, as was predicted, 
that the expenditure under other heads remained nearly the 
saine, but for fuel and for repairs was continually on the increase. 
Reducing the quantities of the various lignites and agglomerated 
fuel employed on these lines, and whose calorific power varies 
from 47 to 80 per cent. of that of coal, to the proportionate 
quantities of coke of the basin of Silesia, which is our unit 
of comparison, we find that the consumption per kilometre run 
over, on the average, as follows:—In 1867 the equivalent of 
13°26 kilos.; in 1868, 13°80 kilos.; in 1869, 14°10 kilos.; in 1870, 


| 





4°50 kilos.; in 1871, 16°00 ; results not at all surprising, con- 
sidering the constantly increased load of the trains since 1867. 
Dividing the above quantities by the loads carried, we find that 
for each ton per kilometre of gross load, we have burned, in 
1867 the equivalent of 0°07479 kilos.; in 1868, 0°07271 kilos.; 
in 1869, 0°06966 kilos.; in 1870, 0°07242 kilos.; in 1871, 0°0755 
kilos. The increase in 1870 and 1871 arises from four causes : 
(1) the increased proportion of passenger as compared with goods 
trains, and especially the introduction in 1871 of a new fast train 
between Vienna and Gratz. It is well known that light and rapid 
trains consume much more fuel, per unit of load, than slow and 
heavy trains. (2) The reduced quality of the fuel, the greater 
preportion of small, which is a necessity of the scarcity of coal, 
which we are compelled to get where we can. (3) The intro- 
duction of some new kinds of fuel, such as agglomerated 
Funfkirchin and English small coal mixed, which delays at home 
forced us to buy on unfavourable terms. (4) The severity of the 
winter of 1870-71. The average price of fuel compared with 
the standard of a ton of Witkowitz coke reached in 1870 
18°815f.; in 1871, 19°710f.; while in 1869 it was 18°535f.; in 
1868, 20°010f.; in 1867, 21°725f. Consequently the cost per 
kilometre was, in 1870, 0°001362f.; in 1871, 0°001489f.; in 1869, 
0°001291f.; in 1868, 0°001455f.; in 1867, 0°001625f. The cost of 
repair of engines, carriages, and vans also augmented, which was 
to be expected, and indeed was predicted, for it is in these cases 
especially that the increased rates of wages and cost of materials 
are felt. We do not hope to effect any economy under these 
heads, Our view, on the contrary, is to improve as much as pos- 
sible the condition of our rolling stock, especially by the exclu- 
sive employment of cast steel tires for the locomotives ; and of 





instead of the much cheaper tires made of puddled steel and of 
iron. The following is a résumé of the cost of tires since 1867 :— 











1867. 1868 1869. 1870. 1871 
SET <r Francs.| Francs. Francs. Francs.’ Franca. 
Cost of engine tires. . “| 150,970 | 204,603 217,990 175,201 | 190,518 
Cost of carriage and van tires! 114,931 | 256,370 | 295,899 328,588 | 395,668 
a Total re 265,902 460,974 493,889 503,790 | 586,181 
The axles of the engines, and, relatively to a greater extent 


those of the tenders, &c., have been replaced in Bessemer steel 
derived from the company’s works at Graz, and worked in their 
own construction shops. The transformation of the old tank 
engines into engines with separate tenders has been continued 
at the rate of three or four per annum, carrying the cost to the 
chapter of maintenance, instead of as usual to a special account 
for replacement of material. Finally, in the case of the carriages, 
the wooden sides have been replaced by iron, which has beeu 
obtained at great cost abroad ; the old springs have been replaced 
by those with shackles, and the old coupling chains by those ot 
new form, charging all to the account of maintenance. 

In a word, it has been the object conscientiously to improve 
the state of the material without havi ing recourse to any artifice 
in the mode of account. Taking all this into account, the results 
of working of the years 1870-1 are not less favourable than those 
of previous years. 

SEMMERING SECTION. 

The results obtained as regards traction on the Semmering 

section in 1870-1 will be found in the tables Nos. 3, 4, 5, 6, side 





Bessemer and Martin steel for the tires of carriages and vans, 


by side with those of former years. 































































Table No, 3 \— Comparative cost of traction and repair of rolling stock in the years 1864 to 1871 on the South Austrian Railway (Semmering Section). 
"1864, 1s64. | 1865. 1865. | 1866, 1866. 1867. 1867, | 1868. | 1sé8. | 1869. 1869. | 1870, 1870. 1871. | 871. 
} } wk = 
| { > | > 
| Per | Per | Per Per | Per r . Per | Per 
Total. | kilometre. | Total® | xijometre. | Totals. — itometre. | T*#l* | kttometre. | TIS | kilometre. | TS | kilometre. | T* | kttometre. | Ttl* ‘xiometre. 

1. Locomotives. fr. c.| fr. c. S «¢ fr. ©. fr c.| ff. c fr. c.| fr. fr. c. fr. c. fr. c fr. c 
Driving... . -. +. | 108°289 47 | © 355 | 100°29758/ © 363 121°214 08 | O 309 /111°687 16 0 338 0 290 0 265 0 240 0 239 
Fuel ee ° + oe «+ | 256°447 37 | 0 875 225°073 85 | © 817 | 288°642 07 0 735 258°315 05 0 783 0 655 0 535 0 543 0 S76 
Lubrication .. oo oe 14 181 28; 0 049 11°505 52 O 042 | 17°041 22); O O43 13'143 47, 0 «(040 0 O44 v ol 0 046 0 O48 
Water oo we 7°547 35 0 026 5°807 20; O O21 | 5°338 05 0 O14 4°594 53) (0 «(O14 37515 00 «60 (009 0 vl4 0 01s 0 viz 
Repairs of locomotives oo ee 118-944 55 0 409 | 74511 33 0 270 97°021 85 | O 247 102°431 57; O 311 | 83°570 17 0 223 0 222 0 454 0 275 
General expenses oe se «s 18°168 95 0 062 17°755 82 | 0 064 18°290 50 0 047 18°070 50) 0 O54 | 12°395 35 «80 (033 0 033 0 O29 0 025 
Total we ee oe | 516578 97] 1 776 | 434°951 30 1 577 547°547 77 | 1 395 [508-282 22 1 540 469°S33 30 1 254 1 10 1 327 700°585 80) 1 175 

* | | | 
2. Carriages and Vans. | | | | 
Repairs of carriages... .. .. 14°414 25 0 050 | 16°C0603| O O58 | 16°128 28 0 041 15°568 47 0-948 7°563 67) «0 (047 0 O41 0 038 20°604 45 «0 «035 
pe ae of vans, &... .. «. 12°0838 83 0 042 | 12°666 47 0 046 =| 16°412 15 0 042 20°114 6308 CHL " 8 60 COT 0 080 0 100 61°850 65 0 (li 
Lubrication .. .. .. «. « 4°067 77 0 013 3°851 57 | © O14 | 4711635; O 010 4498 95 0 O13 3°999 68) 0 OLL 0 Ol 0 01 67056 85 0 Ole 
General expenses oe 08 ee 1°159 70 0 004 1°384 25 0 005 | 1°291 32; 0 003 1°481 35) O O04 1°205 10, 0 003 0 004 0 003 1°879 37 0 Ovs 
Total oo ce ee 31°725 55 0 109 | 33°908 32 0 123 37°948 10 0 096 41°663 40, 0 126 49°679 30; 0 132 | 58°112 45 «(0136 76°249 20, 9 154 90°391 32, 0 152 
Grand total... .. | 548°304 52 1 885 468°859 62 1 700 | 5 585°495 87 | 1 491 549°905 62 1 666 519°512 60 1 386 1533-024 20 1 246 730°821 80 1 41 790°977 12 1 S27 
Odeervation Distances run by trains :—1866, 392,431 kilometres ; 1867, 329,908 kilometres ; 1868, 374,672°5 kilometres ; 1869, 427,668 kilometres ; 1870, 493,340°3 kilometres ; 1871, 595,978 °9 kilometres. 
Distances run w vehicles 1867, 4,707,447 kilometres ; 186s, 6, 276,784 kilometres ; 1869, 6,076,742°5 kilometres : 1870, 6,766,423°7 kilometres ; 1871, 8,562,257°5 kilometres. 
Table No, 4.—Comparison of the expenses of traction of the Semmering with the other sections of the principal line from Vienna to Trieste and its branches (per kilometre of train). 
| 1860, 1861. | 1862, 1863. | 1864, | 1865. 186. | 1867 | 1868 | 1869, | 1870. | 1871 

fr. c. fr. c. fr. c. ®&e«tw**. « fr. c. fr. ¢. fr. ¢. fr. c. fr. © fr. ¢. fr. c. 

Gommetas EIEN ss. xs 00 0 00 80. 40 2 85 2 40 2 29 2 155 | 1 885 1 700 1 491 1 666 1 386 1 246 1 481 1 327 

Other sections .._ .. > we 8s ae oe 1 89 1 42 1 39 1 238 1 021 0 942 0 861 0 940 0 853 0 8386 0 960 } 1 Os 

All the southern lines a eo se 1 99 1 48 1 41 1 292 1 069 0 97 0 89 | v 972 0 876 0 904 0 92 | 1 036 

Reduction per cent. on the Semmering -. ue ~ 15'8 19°7 24°4 83°9 40°4 47°6 41°5 51°3 56°38 48°0 us 53°4 





It has been found impossible to maintain the low cost of 1 2468, 
to which we had arrived, for the simple train per kilometre in 
1869. With the exce; ption of the chapters of driving, feeding, 
repair of carriages, and general expenses—see table No. 3—there 





has been augmentation everywhere, and especially in the cost of 


locomotive and carriage re In 1870, particularly, the cost | 
of maintenance of ago rep increased by the remodelling of | 
some of the old ones, of which it has been found necessary 
continually to increase the area of the fire. The cost of fuel 
has advanced with the price of Léoben lignite, and during the 


| year 1871 the company was compelled to employ that of Fohnz- 
dorf, of which the quality, taken together with the price, was 
poorer, adding to it briquettes, an agglomerate of small black 
charcoal of Funfkirchen, with about 22 per cent. of cinders. 

It was only by reference to these facts, and to the exceptional 
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severity of the winter of 1870-71, that the small increase in the 
consumption of fuel shown in table No. 5 can be explained. 


No. 5.—Comparison of the Consumption of Fuel on the Semmering. 























Kilometres | 
run over by | Consumption per 
Tons of Kilometres | the locomo- | ilometre. 
coke. run over. | tives, inclu-| 
ding station Per Per 
manceuvres., train. engine. 
kilos. kilos 
1860 15,381 425,969 468,465 36 32 
1861 11,387 $49,730 382,516 32 29 
1862 8,333 400,717 309,448 27 26 
1863 7,138 269,826 295,414 26 24 
1864 7,336 290,779 320,402 25 22°8 
1864 6,706 275,531 301,991 24°5 22°4 
1866 8,568 392,431 428,381 21°38 2u 
1867 7,729 329,907 364,651 23°4 21°1 
1868 8,993 374,672°5 415,659°7 24 21°5 
1869 9,882 427,668 471,394 23 20°96 
1870 11,653 493,340°3 542,239°7 23°62 21°49 
1871 14,700 595,978°9 665,307°4 24°66 22°09 





The case was the same with the consumption per ton and per 
kilometre, namely :—In 1869, 0°17752£.; in 1870, 0°19036f.; in 
1871, 0°190506F. 

These results are, however, more favourable than those of the 
year 1868 (0°19222), when the goods trains were divided into 
two at the foot of the incline. The conclusion, therefore, 
although opposed to the generally admitted hypothesis in like 


cases, is unavoidable, that the employment of engines at the back 


of trains presents no disadvantage, either with respect to adhe- 


sion or to the consumption of fuel. Nor hasthe use of engines at | 


Table No. 6.—Comparison of the total cost of working of the Semmering with the other sections of the principal line of Vienna to Trieste and its branches. 














the end of goods trains during a period of four years caused any 
inconvenience, and it appears that this mode of traction, very 
advantageous as regards safety, may be adopted with success, 
even in sections in which the curves, first in one direction and 
afterwards in the opposite, have only 180 metres radius. 

It deserves to enter more and more into railway practice, even 
in the case of passenger trains, for which it has already been used 
on some great lines with steep inclines, and is about to be author- 
ised by the Austrian Government. 

The 'y pl t, in order to regulate the speed, or 
to be able to stop the train promptly in the descent, is the em- 
ployment of the “centre-steam” apparatus of M. Le Chatelier, 
and of the screw-reversing apparatus. 








| Expenses of complete goods train 


All the new locomotives employed on the section, with four, 
| six, or eight wheels coupled, are fitted with these appliances, 
| which have also been added to most of the engines for goods 
| rains intended for lines with steep inclines. 
| The distance run by the trains on the Semmering, and espe- 
| cially the goods trains, has greatly increased since 1868 ; the dis- 
| tance passed over by passenger trains drawn by one engine with 
six wheels coupled was, in round numbers, 98,000 kilometres in 
| 1868, and 108,000 in 1871; while that of goods trains drawn 
by an engine with eight wheels coupled was in the former year 
276,000, and in the latter 488,000 kilometres. 

Admitting, as above stated, that the traction of a passenger 
train drawn by a single machine, with six wheels coupled, costs 
about half that of a double goods train passing twice, or with 
two engines of eight wheels, one at the head and the other in the 
rear of the train, it will be seen that since 1867 the costs have 
varied as follows :—(See table on next column.) 

The results of 1870-71 may then be regarded as very favour- 


able, and show, according to Table No. 4, a reduction to the 
extent of 48 per cent. in 1870 and of 53 per cent. in 1871, as 
compared with the corresponding costs in 1860, when the engives 
had not been transformed, their furnaces enlarged, and their 
power augmented. This subject will be found treated again at 








Cost of traction ” 
—— 1867 | 1868. | 1869. | 1870. | 1871. 
Francs.| Francs.| Franes.| Franes.| Francs 
Passenger train the 
Semmering with one en- 


gine of six wheels coupled} 1666 1386 1246 1481 1327 
Goods train, passing twice, 
as before, 1869, or propelled, 
by two engines, one in front 
and the other in the rear, 
since 1869 4. se oe oe} 3332 2772 


the end of this notice. The cost of maintenance of the line 
reached in 1871 the sum of 400,502f., including 47,860f. for cost 
of superintendence, which corresponds with an expense of 0°672f. 
per kilo. for a simple train.* 

Accepting with regard to the cost of maintenance of the line 
the hypothesis admitted above in the case of the cost of traction, 
and applying to the trains of the Semmering the average cost of 
the line and of general management, it appears that the expense 
per kilo, is as follows :— 

















2402 2962 2654 





Francs. . 
1870. 1871. 
Passenger trains .. .. «2 +e oo oc S749 «2 oo oe S157 
Goods trains 6364 .. .. 5156 


The Table No. 6 gives these results, as well as the like for the 
other sections of the line, compared with the corresponding 
results since 1867. 














SEMMERING. 


| Other sections. 









































} passing twice over the line or once with two | Expenses of a passenger train. | Passengers und goods. 

engines, one in front the other behind. | ee ergs ee te | 

| 1ses, | 1869, | 1s7o. | as7. | 1867. | 1868, | 1859, 1370. | 1871. | 1867. | 1868. | 1869. 1870. 1871. 

Traction | srise | oir | 100 | 9562 | or 6st 1606 1506 | 1546 1st 1827 onse | o'8ss 086 "sso 1015 
oe ae gr ae ee ae emer eae ra ae $°332 2°772 92 2°962 54 | 

Permanent way, buildings, and superintendence .. .. .. 1°692 1°720 1°754 | 2° 268 | 1°344 | 0°846 0°860 | 0°877 1°134 0°672 | 0°666 | 0°595 0°615 0°745 | 0°781 

Labour de SS GR DE DE SW Se RE ee 0°830 O'740 | O°891 0°987 | 1°029 0°830 0°740 0°891 0°987 | 1°029 | 0°830 0°740 0°89: 0° 987 | 1°029 

General administration expenses .. .. .. «es ee oe 0°130 O'110 | 07128 | 0-147 07129 | 0°130 0°110 0°128 0-147 | 07129 07130 | 0-110 0°128 0°147 | 07129 
Total per train per kilometre .. .. .. .. ..| 5-086 | 5-342 | 6-205 | e384 | 5156 | S472 | $096 | 3142 8749 | 81ST | 2566 | 2208 | 2520 | 2839 | 2-958 


| 


Line of the Tyrol. | « 





Table No. 7.—Comparative statement of the expenses of traction and repairs of rolling stock on the Tyrol line and the section of the Brenner during the years 1868 to 1871 (total, 307 kilometres). 


Section of the Brenner. 



































1868. ~~ 1869, “1870. is71. | 1868. | 1869. 1870. | 1871. 
ipa k. xk. k. k. >. x. . | k. 
Distance run by the trains 1,017,571 1,114,224 | 1,176,907°2 1,377,784°5 450,297°4 474,906°3 514,587 °7 | 621,703 
Distance run by the engines 1,046,345 | 1,121,105 1,186,989°9 1,392,076°5 471,849 476,795°3 519,603°0 | 668,717 
Excess percent... .. .. .. 2°82 . H 0°85 1°04 4°56 0°40 0°97 7°56 
Distance run by vehicles .. 15 255,636 17,366,607 | 15,981,297 20,622,495 5,660,923°5 5,520,544°6 6,309,397 '6 | 8,568,660 
Expense of traction and repair: 1,307,123f. 55 1,152,949f. 87 | 1,294,351f. 90 1,701,986f. 97 653,523. 72 606,054f. 73 6u2,528f. 52 927,164f. 05 
Expense per kilometre of train ‘ | | | 
: ‘ 
1. Locomotives. | fr. fr. fr. fr. fr. fr. fr. | fr. 
ANE oy 55. Gis BE. el ge ee Se cael 07199 0-188 | 0°192 0°174 | 0° 220 O°211 0°193 0-174 
eae ae 0°607 0430 0°447 0-644 0°70 “—_ pH no | oom 
Lubrication .. .. «2 «+ oo «6 s+ of 6 of oe | 0°035 0-032 0°038 0°039 O°u44 0°041 0°044 0° 047 
PS dig te. sa D> BA ad wa Se. ee ee ee ee 0-009 0°006 0°008 0008 0012 0°010 0-0lo | o-0l0 
ONO sc ee ion 06 48) wee 45 dw ese oe 07121 0-111 0°182 0°157 0°126 | 0°108 Orie 0°167 
ee eee eae ee 0-068 0°061 0°053 0°048 } O'070 0-069 0°058 U'us2 
2. Carriages, Vans, Le. | 
Repairs of carriages .. 2. 00. 0. ue ee ee ees 0-120 0°048 0-059 07058 0-093 | 0-047 0°057 0°051 
Ae Se eee ee ere olla 0-093 07105 07095 0° 099 0° 083 0° 093 0-089 
Lubrication .. ih: a te ee tb bee 0°005 0° 004 0°005 0° 004 0-004 | 0° 004 0"0u4 0°004 
Generalexpenses 1. |. 1. 1. 1. 1. we lek. 0-015 O-oll 0-010 0°008 | 0-012 0°0u8 0°009 0° 006 
Total per kilometre of train .. .. .. .. 1°284 1°034 1°099 | 1°235 1°450 | 1°276 1170 | 1°491 





LINE OF THE TYROL. 


Table No. 7 shows the results obtained on the line of the 
Tyrol in 1870 and 1871, in comparison with those of 1868 and 
1869. 

The cost per kilometre run over amounted to 1235f. in the year 
1871; 1099f. in the year 1870; 1034f. in the year 1869 ; 1284f. 
in the year 1868 ; showing an economy of about 14 per cent. in 
1870, and only 4 per cent. in 1871, as compared with 1868. These 
economies, as well as the difference between the expenses of 1870 
and those of 1871, are, however, only apparent, for, comparing 
them with the average load of the trains, we find the real ex- 
penses as follows :— 


Average Corresponding 
load of expense per 
train. ton per kilometre. 
Francs. 
1868 se ce ce oe co LIBS oc oe ve oe O'0114 
1869 oe we ce ce ce LIT'S ce ce ce ce ce 0°0095 
BORO ce ce ce ce ce TOO co ce 00 ce os OO 
1871 cc ce ce cc ce 188°S ce co oe co co 00008 


The results of 1870-71 are, then, almost identical, and from 18 to 
19 per cent. lower than those of 1868; and here it should be re- 
marked that the ton per kilometre is a more logical unit than 
that of the kilometre for calculating the actual cost of traction on 
a given line, on condition that the variations between the 
journeys of the passenger and the goods trains be not too 
considerable. 

Turning to Table No.7, some interesting results may be noted: 
—It is evident that the cost of trains as well as the general ex- 
penses of management tend to diminish with the development 
of the traffic ; it is equally evident that the cost of repairs, and 
especially of engines which are no longer new, has the opposite 
tendency. That which is most striking in Table No. 7 is the vari- 
ation under the head of fuel. 

From the year 1870 an excellent result was produced by the 
substitution of the coal of Saarbruck for the very light coal of 
Pilsen, which was used during the first two years, and a still 
greater effect produced by the lignite of Sagor, relatively cheaper, 
by which the coal of Saarbruck was replaced during the last 
months of the year 1870. But the Saarbruck mines having sud- 
denly ceased their supplies during the war, the company was 
compelled to replace the coals of that district, first by the lignite 
of Sagor, and afterwards by English coal bought at rather high 
prices at Trieste and Venice, and conveyed a great distance, to be 
burned during the winter months on the Bremmer section ; hence, 
the considerable augmentation which took place in the expense 
of fuel in the year 1871. 

The average cost of fuel per ton was, in the Tyrol—42°220f. 
in 1868; 38°445 in 1869 ; 35°315 in 1870 ; 40°510 in the year 


‘The corresponding consumption and cost were as follows :— 


The only anomaly that presents itself is, as before-named, in 





Consumption of fuel in unities equiva- 
lent to coke of Silesia. | 


Cost of fuel 


e i aenligeinseaesccmanstt per ton 
a , Per ton and per and per kilometre. 





kilometre. 
k ilogrammes. Kilogrammes. | Francs, 
1868 | 12°62 0711241 | 6°004746 
1869 | 10°98 0°10236 | 0*008901 
1870 11°05 0°09289 0°003280 
1871 14°32 0° 10822 | 0°004384 





To complete the notes on the Tyrol line, the following table 
shows the composition and the average load of the trains for the 
Fears 1870-71, compared with those of the two preceding years:— 

















Number of axles of 
Kind of average train. Load of average train. 
trains, cnsctemnresinieses ceaieiehisiits 
1868. | 1869. | 1870. | 1871,| 1868. | 1869. 1870. 1871. 
| Tons. | Tons. | Tons, | Tons. 
Passenger..| 19 | 17°9] 18 19 67 | 65°2 68 73°8 
Mixed .,/ 24 | 27°5 | 33 | 31 s6°2 | 108°9 | 141°6 | 134°5 





! ! 
Goods ee 41°2 | 46 46 | 47 | 184-2 2091 | Bw°S | 218°S 


| | | 
| 











| | 
Average ,,| 27°8 | 26-2] 28 | 31 | 124 | 107-3 








119 | 132°3 








The increase in the average load of the trains was very sen- 
sible in 1870-71 ; it is, therefore, natural that the cost per ton 
and per kilometre was less as compared with the preceding 
years; but favourable as are these rates, they are far above those 
attained on the principal line from Vienna to Trieste and its 
branches. The difference is due, in the first place, to the 
smaller development of the traffic, and also greatly to the large 
proportion of steep inclines which in the Tyrol form 40 per cent. 
of the whole length of the line. 

In order to disengage the results from that influence the fol- 
towing table has been drawn up, showing the results of the 
main Vienna and Trieste line and its branches, yan | out 
entirely the expenses of the Semmering and of the north and 
south sections of the Tyrol line, the Brenner section being 
reserved for special examination.—(See Table 8.) 

The expense per kilometre was nearly the same on the two 
lines during the years 1870 and 1871, while the een ton per 

ie 





1871. 


Cr with the lubrication of carriages and vans; the cost 
under this head on the Tyrol line is about one-quarter of that 
on the main line, while the average load of the trains is only 
about 30 per cent. leas, This may be attributed to the fact that 
the Tyrol line being essentially a transit line is traversed by 
many foreign carriages, which arrive with their boxes full of 
grease at both extremities of the line, and which expend very 
little during the transit, because the average temperature of the 
Tyrol is lower than that of the main line. The costs per kilo- 
metre on the north and south sections of the Tyrol line could 
not, as had been foreseen, be maintained at the very low level of 
1869, on account of the increasing necessity for repairs with the 
age of the material. It was expected, however, that such increase 
might be in part neutralised by reductions in the cost of fuel, 
but events disappointed that expectation. The price of an 
equivalent of a ton of Silesian coke, the unit of comparison 
already quoted, varied as follows : — 
Main line. Tyrol line. 
Francs. Franca. 
1880.0 cc co co co co 18°EBE we co co co co 88°115 


1870.. 2 «+ 00 oe oo 18°B1S os ve co co oe 35°315 
IBT1.. co oe os ce co 19710 oe oe oe co oe 40°310 


it is hoped that this state of things may be improved by the 
introduction of cheap coal by means of the transverse line from 
Villach to Franzensfeste. Other expenses continually tend to 
become equal on the two lines with the development of the 
traffic on that of the Tyrol. It will be the same as regards the 
costs per ton on the two lines the moment the goods traffic on 
the Tyrol line has increased so far that the proportion between 
the total distance run by goods trains and passenger trains, and 


* The comparison between the cost of maintenance and surveillance 
per kilometre of line in working in 1870 and 1871, with the average 
results obtained between 1860 and 1871, a period of eleven years and 
= months, are supplied by M. Bolze, the director of those services, as 
follows :— 








| Expenses | Expenses 


jAverage expense since 1860./in 1870 per in 1871 per 
a teh Saheail 

















kilometre was very nearly in inverse proportion to the loads of 
the trains, which was to be expected, 


Heads of expense- = - 
er o in jof road in 
Totals. kilometre. wae working. 
frs, c. fra. c. frs. c. frs. cc. 
Substructure .. ..| 28,015 00 671 50 1,072 68 885 50 
Superstructure .,| 335,087 50 8,031 82 9,493 97 6,442 23 
Buildings.. .. ..| 19,380 00 464 53 jill 89 211 40 
Enclosures .. ..| 4,100 00 08 23 29 84 80 70 
Surveillance .. «. oO | 1,182 40 | 1,030 49 | 1,147 20 
Extra wor! e 15,737 50 377 21 646 68 437 32 
Direction and man- 
agement of works| 19,540 00 468 36 483 42 445 48 
Totals ., «| 471,190 60 {11,204 10 [13,418 92 | 9,599 83 


























JULY 17, 1874. 


THE ENGINEER. 


59 








consequently the average load of trains, shall be nearly the same | 
on both lines, which is not at all the case at present. 


Table 





Principal line, Vienna to Trieste and branches, loss| 


of wheat are required to be transported from Hungary to 
Switzerland, presents with respect to the difficulties of working 


No. 8. 


Tyrol line, less Brenner section. 














Heads of Expense. | Semmering section. 
1868. 1869, 1870. 1871. 1868, 1869. 1870. 1871. 
Locomotives. Francs. Francs. Francs. Francs. Francs. Francs, Francs. Francs. 
Driving «ce cc cc ee cf oc cf ve 0°156 0° 167 0°171 07166 «| = (0°166 ol7t 0-192 0174 
Fuel .. «cc co 8 ce co co cf ve 0°255 0°242 0°250 0-287 =| 0°477 0°320 0°337 0°440 
Lubrication .. © 08 ef « 08 ef 0°028 0°028 0°032 0°036 0°27 0°025 0°054 0°032 
Water... cc cc ce cf oo 08 «% of 0° 004 0°004 0°005 0°007 0-008 0° 004 0°006 0°006 
Repairs .. «se co cf «8 e os 0°158 0°174 0°182 0°203 0-116 0°113 0°234 0°149 
General expenses... «- .. of «+ « 0°048 0°048 0°049 0°046 0°067 0°055 0°049 0°045 
2. Ca es and Vans. 
Repair of carriages .. «2 «se of oe 0°060 0°068 0°077 0-078 0'141 @-049 0°060 0-064 
Repair of vans .. .. . o- 0°114 0°123 0°155 0-160 07126 07101 07115 0°101 
Lubrication ° ° . 0°016 0-017 0°021 0°016 0°006 0°004 0°005 0-004 
General expemseS .. «+ ++ «+ se « 0°014 0°015 0-018 o-01l6 =| 0°018 0-013 0-012 0°009 
Cost per kilometre os ee oe ee 0°853 0°886 0°960 1016 =| 1°152 0°855 1°044 1°024 
tons tons. 
Average load of trains eo ce ce ee 192°66 206°45 204°95 217°45 121°78 117°12 131°8 146°15 
francs france. 
Cost per ton per kilometre eo ee ee 0°004431 000429 0°00468 0°00467 0° 00046 0°0073 0007924 000701 











SECTION OF THE BRENNER. 
Table No. 7 shows the expenses per kilometre on the Brenner 


section in the years 1870 and 1871, in comparison with those of | 


preceding years. It shows a diminution of 19 per cent. for the 
year 1870 and an augmentation of 27 per cent. for 1871, as com- 
pared with 1868. These results are, however, only apparent, for 
taking account of the loads of the trains, the following results 
appear :— 








Expense per ton per 
Average load. kilometre. 
Tons. Francs. 
1868 100°60 0°014422 
1869 94°95 0°103567 
1870 102°55 0°011414 
1871 115°30 0°012932 











There was, therefore, a reduction of 20°8 per cent. in 1 870, and 
of 10°4 per cent. in 1871, as compared with 1868—the first year 
of the regular working of the Brenner line. 


Returning to Table No. 7, it appears that the reduction in the 
expenses per kilometre in 1870, as well as their augmentation in | 


1871 as compared with 1868, arose almost exclusively from the 
cost of fuel; to the same extent that these expenses were 
diminished by the substitution of Saarbruck coal and Sagor 
lignite for Pilsen coal, they were increased by the forced substi- 
tution of English for Saarbruck coal. The English coal had to 


be purchased unexpectedly at high prices, to which heavy freight | 


had to be added. The consumption of this coal tly su d 
that of Saarbruck ; and, finally, the severity of the winters of 
1870 and 1871 still further increased the cost of fuel. 


| the same interest as sections like those of the Brenner, the Sem- 


mering, and the Karst. 

This line was only in working during forty days in 1871, but 
engineers will be interested to know the results obtained on such 
aline. The whole distance run over by the trains did not ex- 
ceed 42,292 kilometres; the total of all the loads carried was 
4,588,012 tons; the total expenditure of 55,766f. was divided as 
follows under the various heads, by kilometre and by ton, gross 




















| weight :— ee _ 
| Expense 
Total Expense per per ton 
Heads of expense. expense. | kilometre. per 
kilometre. 
} fr. c. fr. fr. 
Driving, &c. 14182°83 0°335 0°00309 
>a 27831°45 0°658 0° 00607 
| Lubrication 2217°25 0°052 0° 00048 
| Se 1492°78 0°035 0° 00032 
Repairs of locomotives .. 4502°97 0°107 0° 00098 
| Generalexpenses .. 3130°52 0°074 0°00069 
Total . | 53357°80 | 1261 0°01163 
| Repairs of carriages 478°57 | 0-011 0°00010 
| Repairs of vans ee 1409°38 0°033 0°00031 
Lubrication 363°07 | 0009 «=| «= 000008 
| General expenses 157°58 | 6°004 0°00003 
| np fe 
Total 2408°60 | 0°057 =| ~«=0"00052 
Grand total .. 55766°40 1°318 | 0°01215 


The average load of the trains ‘was as follows :—Passenger 


The cost of driving the trains and the general expenses have | trains, 67°25 tons; mixed trains, 112°30 tons; goods trains, 
naturally diminished with the development of the traffic on the | 182°85 tons; average, 108°45 tons. The number of axles cor- 


line, while the cost of lubrication has increased slightly with the 
price of grease. Finally, it is natural that the cost of reparation 


should increase with the age of the material, and in the case of | 
the locomotives this would have been still more marked had the | 
precaution not been taken to replace the old eight-wheeled | 


engines by new ones, the old ones having been sent to Vienna 
for complete repair. The relative smallness of the outlay for 
repairs of engines in 1870 arises from the fact that during that 
year the proportion of passenger to goods trains was larger than 
in the years 1868 and 1871. Thus it appears by the table that 
engines with six wheels coupled for passenger trains cost less for 
maintenance than the eight-wheeled goods engines. 

The working of the Brenner line has been continued with 
ordinary regularity in spite of the severity of the winters of 1870 
and 1871; there was no interruption either by the accumulation 
of snow or from avalanches, as was fi at starting. There 
have been none of those accidents which the peculiarities of the 
line would render especially disastrous, and their avoidance is 
attributed to the means adopted for pushing the trains from 
behind, and to the application of the Le Chatelier brake to every 
locomotive. 

With respect to brakes for tenders and carriages, long expe- 
rience has taught the engineers of the line that soft iron shoes 
are far better than wood, which sometimes scarcely last for a 
single trip on such a line as that of the Brenner ; the iron shoes 
cause no more loosening or wear of tires than the wooden ones, 
and have been adopted in the construction of all new rolling 
stock. Presently, mention will be made of the new engines with 
eight wheels employed on the Brenner in place of the old Sem- 
mering engines. 

The following is a comparative statement of the cost of traction 
on the Brenner and the Semmering from 1868 to 1871 :— 


Table No, 8*. 
|____Semmering. _| 
| 1868. | 1869. | 1870. | 1871. | 1868. | 1869. 


Fr. | Fr. | Fr.| Fr, | Fr 
0°239 9-220 ‘0-211 











Heads of Expense. 





1. Locomotives. 
Driving 
Fuel .. ce co 
Lubrication .. 
Water.. .. 
Re oe. oo 
General expenses . 


Total .. 


~ | r 
07193 | 0°174 
0°588 | 0-891 
0-044 | 0°047 
0-010 | 0-010 
0-114 | 0-167 
0°058 | 07052 


1°007 


0°012 0-012 0-010 
(0°275 |0-126 |o-108 
0 
1 


“025 (0°070 (0° 





1°341 


[~] 
~ 
a 
- 








2.C and vans 
Repairs of carriages. 0°04 
Re of vans... 0°071 
Lubrication «+ /0°O11 
General expenses ..'0°003 


Total .. .. ..0°182 
| 


Grand total.. o+/1°386 /1°246 |1°481 


0°057 
0°093 





0°051 
0-089 
10-004 | 0-004 
0009 | 0-006 
0-163 | 0-150 
1°170 | 1491 




















1°327 i 








Goods trains with two engines considered each as two trains. 


As already remarked, the cost of driving the trains is less on 
the Brenner than on the Semmering section, in q' 0 
the greater length of the section and the more profitable employ- 
ment of the drivers in consequence. The in cost of 
fuel on the Brenner section is simply due to the greater price of 
fuel there. 

Linz FROM VILLACH TO FRANZENSFESTE. 

This was only opened for traffic in November, 1871. Its 
length is 209 kilometres, of which 104, between Villach and 
Lienz, have no inclines exceeding 5 in 1000; while the other 
es and notably that part which lies between Lienz and 

runcken, 75 kilometres, presents a succession of inclines of 
er 1000, and curves of 285 metres radius. This line, 
which will be of considerable consequence when large quantities 





responding were :— Passenger trains, 19 axles; mixed trains, 

27 axles; trains, 48 axles; average, 28 axles. Complete 

illustrations of the engines used in working this traffic will be 

found in THE Encineer for Sept. 12th and Sept. 26th, 1873. 
(To be continued.) 


OUR EXPORTS OF COAL. 


TuatT the very high price of coal which prevailed during the 
whole of last year would be sure ee to seriously affect 
our exports we pointed out at the time w 
were charging their foreign customers 20s. and 25s. per ton, 
exclusive of freight. The opinions we then expressed on several 
occasions have been fully confirmed by a parliamentary paper just 
issued, showing the quantity and declared value of the Poel ex- 
ported to foreign countries during 1870. Nothing appeared to be 
more certain than that those countries importing large quantities 
of coal from England, yet with vast stores of their own untouched, 
would not be inclined to pay avery high price for it, when they 
could get their own much cheaper, It is therefore by no means 
surprising, to find that our exports have fallen off, owing to the 
opening out of continental and other coal-fields in different parts 
of the world. Consequently, we find that whilst in 1872, our 
exports of coal were 12,712,231 tons, last year they had fallen to 
12,077,507 tons. As might be expected, there was a most material 
difference in the cost, for whilst the declared value of the heaviest 
tonnage was £9,858,418, for the other it was £12,370,638. 
Amongst those countries now engaged in opening out their own 
coal-fields Russia appears to be one of the foremost. In 1872 the 
exports of coal to Russia were 771,255 tons, and in 1873 they were 
only 594,168 tons. Some of the Russian coal is of excellent 
quality, and last year there was sent from the Don Mines and 
Hughes’s Factory, near Bakment, to Nicolaieff alone 27,000 tons, 
| the largest quantity ever sent there from the mines alluded to. 
The coal from Hughes’s Factory, for steam purposes especially, is 
said to be fully equal, if not superior, to that of South Wales. A 
line of railway, it appears, is being constructed from Hughes's 
mines, connecting them with the main system, and when com- 
pleted it is expected that the coal at Nicolaieff will not cost more 
than from 21s, to 22s, per ton, whilst it is more than probable 
that a considerable tonnage of coal will be sent from that port to 
the countries reached through the Suez Canal. In connection 
with Russia, we may say that at the south-western extremity of 
Poland there are some of the most valuable seams of coal in 
—- one of them being 16 yards in thickness. It will there- 
fore be evident that the requirements of Russia, so far as English 
coal is concerned, must decline even more than they have already 
done, Germany, another of our best customers, is now engaged in 
developing her mineral wealth, and drawing less from this 
country, for whilst our exports to that country in 1872 were 
2,074,622 tons, in 1873 they were only 1,627,683 tons. 

Hamburgh is the rineipal — for receiving supplies, which last 
year amounted to about 796, tons, against 928,000 tons in the 
previous year. In Bohemia, Silesia, Hanover, and other parts of 
the German Empire, independent of the well-known Saarbruck 
field, there are hundreds of miles of coal, now in a fair way of 
being opened out to a much greater extent than could have been 
anticipated by the most sanguine Prussian Conservative in favour 
of native er and of ae the gold at home. In the same 
direction we find that even the comparatively small kingdom of 
Denmark ca have found an easier market than Englard 
for the pu of coal, for we find that we exported 48,580 tons 
less to that country in 1873 than we did during the previous year. 
Turkey, too, promises to be nearly independent of us for her 
— of fuel. In 1872 our exports there were 290,019 tons, 
whilst last year they were only 223,437 tons, Itis the fashion to 
speak disparagingly of that country and its people, but there are 
now symptoms of a change that will put the finances of the Sultan 
ina more healthy state than they have been. In the official 
reports recently published by the Foreign Office relating to the 
coal trade on the Continent, &c., we find that there is a project on 
foot for a railway through Bosnia, which has led to some atten- 
tion being paid to the minerals in that province. Two gentlemen 
of position—Messrs. Size and Falkner—it appears have made 











a for the ccncession to them of the minerals that may be 
ound within 30 miles of the proposed line of railway. Engineers 


en colliery owners | 


and other professional men have gone over a great deal of the 
ground, and they have reported that the valley of Bosnia is one 
enormous coal bed. Here we have, where one —_ have least 
expected it, a field teeming with riches, and likely to be broken 
into before long. 

Leaving Europe and crossing the Atlantic, we find that the 
United States for years past has been increasing her production of 
coal from her immense field, so that the exports from England 
are falling off; not only so, however, but she is now competing 
with us for the trade in several markets. In 1866 our exports 
to the States were 123,392 tons, in 1872 they were 108,105, and 
last year they declined to 87,641 tons. America also appears to be 
taking from us some of the trade we formerly did with the forei 
West Indies, for our exports to there fell from 301,323 tons in 18/2 
to 259,656 tons last year. In British North America it appears 
that the coal-fields of Nova Scotia are supplanting us, and are 
likely to do so to a much greater extent than they have yet done. 
This will be evident when we look at the fact that whilst we sent 
to our North American possessions in 1872 no less than 175,902 
tons, last year the quantity had fallen to 130,562 tons. At present 
we are sending a good deal of coal to Brazil, although in that 
country there are very valuable seams, some of those in the Sierra 
Partidu being from 17ft. to 25ft. in thickness. Some of those 
valuable deposits are about to be opened out, and in all probability 
will pay much better than is the case with regard to the mines in 
which the precious metals are being sought for, some of which up 
to the present time have yielded nothing but disappointment. 

The above faets, taken in connection with the many new col- 
lieries now being opened out in all parts of the kingdom, cannot 
lead to any other conclusion than that we must expect to see our 
exports of coal diminish pari passu with our own increased power 
of production. We must, therefore, look forward to the price of 
coal being much lower than it now is—in all probability as low as 
it was in 1571, when it was at least 5s, per ton less than it is at 
present.— Mining Journal. 


METHOD PURSUED IN REPLACING A STONE 
PIER ON A PILE FOUNDATION, 
By J. ALBERT Monrok, C.E.,* 


Tue stone piers for the bridge of the Massachusetts Central 
R.R., over the Connecticut river at Northampton, Mass., rests 
upon a timber foundation, consisting of piles and grillage. The 
piles were cut off 2ft. above the bed of the river. The grillage, 
consisting of three courses of 12in, timber, was placed in position 
over the piling, and the masonry commenced, being lowered as the 
work progressed, by means of screws, in the ordinary way, until 
the grillage rested upon the piles. The grillage for pier No. 8 was 
prepared on the shore during the winter of 1872-3, and, after a 
canal,was cut through the ice, it was floated into position some time 
in January, and the construction of the masonry at once entered 
upon, The work proceeded with proper dispatch and with no 
drawbacks until two courses of stone were laid, 2ft. thick each, 
when suddenly the screws let go their hold upon the grillage, and 
the entire work disap ed in about 18ft. of water. 

The false works and various obstructions in the river caused the 
formation of whirls and counter-currents, A careful study of the 
cause of this mishap led to the belief that the ice which had been 
cut out for the canal and at the site of the pier, and which, as the 
easiest way of getting rid of it, was shoved under the stationary 
ice, had been taken up by these whirls and thrown against the 
grillage with sufficient force to bruise and weaken the horns to 
which the screws were attached, which conclusion was confirmed 
by the subsequent examinations of a diver. Operations on this 
pier were then suspended until the season of low water in the 
summer of 1873. 

A careful examination showed that the masonry had not changed 
its position on the grillage, nor had it sustained any injury. The 
grillage rested upon the piling very nearly in its proper position, up 
| and down stream, but in its descent it had moved easterly, so that 

its upper end was about 13in, out of place, and its lower end about 
‘ l4in, The question then arose between the contractor, Mr. Smith, 
of Springfield, and the company’s engineer, Mr. Frost, of Boston, 
as to whether to proceed with the work and finish the pier in 
| that position, or to move it to the position in which it was first 
| intended to place it. It was finally decided to leave the matter to 
| referees, of whom the writer was one. The referees met, and it 
was determined to let it remain where it was, if, after thorough 
investigation, it was found that the grillage rested upon a sufficient 
number of piles to support the structure—providing the piles were 
properly distributed. A diver was procured and a complete 
survey made, which resulted in the referees ordering the grillage 
and masonry to be moved into the position first intended for it. 
This decision having been arrived at, it became a question whether 
it would be more expedient to take up the entire work and com- 
mence anew, or to endeavour to move it bodily into position. The 
latter course was determined upon, after discussing various 
methods for accomplishing the object. 

A plan was adopted, the details of which were worked out by 
Mr. Smith, and on September 10th the mass was moved success- 
fully into place in seven hours, The pier is i2ft.Gin. wide, and 42ft. 
Zin. long on the bottom, and when moved was 4ft. high, resting 
on a grillage 3ft. thick, making a total height of 7ft., against 
which was quite a strong current, striking it obliquely at an angle 
of about 35deg. The method employed was substantially as 
follows:—A framework of piles, heavily capped, one side of which 
was 3in. higher than the other, to facilitate the movement of the 
rollers, was first constructed around the pier. Across this, and 
over the pier, were placed timbers, in pairs, equal in number to 
the number of screws employed. Above each of these pairs was 
a single stick of timber, from which the screws for lifting thepier 
depended, the screws passing down between the two timbers frst 
mentioned. Between the sticks of timber in pairs and the single 
stick was a set of rollers, and between the rollers and the timber 
were iron plates. Other timbers, to which was fastened railroad 
iron to strengthen them, and at the same time to counterbalance 
the buoyancy of the water—which it was necessary to do in order 
to facilitate the handling of them under water—were placed by a 
diver under the grillage, and between the rows of piling. The 
screws were attached to these timbers by means of yokes. When 
the preparations were completed, the screws were turned until the 
grillage cleared the piling, when, by means of the ordinary iron 
clamps used in the construction of bridges and similar work, the 
pier was moved into place. 

The principal feature of this operation is, that it was accom- 
plished without the aid of any tools or material other than such 
as were at hand and on the work, excepting the diving apparatus 
which was necessary in order to get the timber under the grillage. 
The framework and screws were the same as employed in lowering 
the masonry of all the piers; the timber used under the grillage 
and that used in connection with the rollers was procured for the 
foor-beams of the bridge. 











ImpRoveD Ramtway Lamp.—The Society of Arts gold medal, or 
twenty guineas, is offered for an improved lamp or means of illumi- 
nation suitable for railway passenger carriages, that shall produce 
a good, clear, steady, durable, and safe light, It must be simple 
in construction, and capable of being readily cleaned and repaired, 
In judging the merits, cost will be taken into consideration, 
Speci in a conditi itable for trial to be sent into the so- 
ciety’s house not later than the Ist of November, 1874. The 
council reserve to themselves the right of withholding the medal 
or premium offered, if, in the opinion of the judges, none of the 
articles sent in competition are deserving of reward. Application 
for further information should be made to the secretary. John- 
street, Adelphi. 











* Read before the American Society of Civil Engineers, 
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THE MANUFACTURE OF IRON AND STEEL 
RAILS.* 


By Mr. J. B. Pearsg, Superintendent of Pennsylvania Steel Works. 


In order to get an idea as to the strength of steel rails, it will 
be well to review the tests to which iron rails have been sub- 
jected. In England, Mr. Ashcroft found that the best 80 lb, rails 

roke under a 3001b. weight falling 15ft. In Germany the Society 
of Railway Managers determined on and have long —— atest of 
1000 Ib. falling 104ft. as the standard which all first-class iron rails 
must reach. In this country no inspection nor test is applied, 
but tests made show that iron rails from our most reliable makers 
break under a 6ft. fall of a 15001b, drop as an extreme test, most 
of those tested breaking under a far less test; some breaking with 
less than a 3ft. fall of the same weight. 

Everywhere where steel has been used engineers have come to 
the conclusion that some test is required to show the regularity 
and strength of the product. As compared with iron, the tests 
which steel will stand are wonderful. After numerous experi- 
ments, partially based on the experience of the rail mill at Graz, 
belonging to the Southern Railway of Austria, the Society of 
German Railway Managers fixed upon a test of 20001b. fallin 
134ft. They found that this test represented the steel which sui 
their necessities, and also found that with steel of otherwise average 
purity this test represented about one-half per cent. of carbon, and 


made it a rule totake nosteel containing underthree-tenths per cent. - 


of carbon, because it was too soft. They expressed a hope that a 
harder steel could soon be made tough enough to stand the same test. 
In England, a test was adopted of 2240 1b. falling 15ft. to 17ft. on 
the rail on heavy bearings. This test has been found satisfactory 
under heavy traffic on average road-beds, and has been invariably 
retained by English makers, and adopted by American makers. 
It is an expeditious practical way of ascertaining the qualities of 
the rail. Experiment in Germany and experience in England 
pointed out the test corresponding to the mg od grade of steel, 
and the test adopted has been considered the most practical one. 
The jar from a moderate weight 2240 lb.—falling from a great 
height, is more sudden than that imparted by a heavy weight 
falling a small distance, and better adapted to exhibit the tough- 
ness of the rail. This latter is the object had in view in all tests, 
as it would take far too long a time to determine the quality of 
rails by a treatment approximately similar to that received in the 
track. An objection of some force has been urged against the 
English method of obtaining test pieces. They take one rail from 
each day’s rolling, to indicate the quality of the rest. In this 
way their test becomes a matter of chance, and nothing they have 
yet done removed this character. Our American practice has been 
to test every charge, thereby insuring beyond doubt the quality of 
the rails, 

After a short experience with steel rails it was found that their 
homogeneity is their distinguishing characteristic ; but they unite 
entire homogeneity with considerable hardness as compared with 
iron. There are no layers to peel off, no welds to open out, the 
ends of the rails do not broom out as iron rails do, and the head 
wears uniformly along its whole length. Not only is the single 
rail entirely homogeneous, but all the rails made from a single 
charge have exactly the same qualities. Many experiments on the 
steel at Seraing, in Belgium, in Austria, and in this country, before 
and after its conversion into rails, show this to be a fact. 

But the hardness is a most important point as regards wear. 
Some first-rate English rails have been found too soft for roads 
with heavy traffic. Therefore a rail is wanted which will be hard 
enough to stand abrasion and wear, but strong enough to stand all 
the strains to which it is liable. The railroad engineer’s idea of 
hardness is that quality which imparts durability without brittle- 
ness, Hardness is sometimes erroneously associated with brittle- 
ness because some hard bodies are brittle, but in steel brittleness 
arises from causes entirely different from those which produce 
hardness, The steelmaker’s idea of hardness is a composite one— 
one that results from considering the effects of physical structure 
or grain of the steel, and the effects of carbon, ng go and 
manganese. The effects produced by the presence of these ele- 
ments far exceed any brought about by change of physical struc- 
ture. Phosphorus and manganese ion brittl , while 
carbon in excess is seldom present, as the processes through which 
the rail passes have a constant tendency to reduce it, The state 
in which carbon is present in the rail is, however, remarkably in- 
fluenced by mechanical treatment and the resulting physical 
structure. Those modes of reduction which work quickly and 
forcibly exert a strong influence to retain the carbon in a combined 
state, while the s}ower methods, on the contrary, permit some of 
the carbon to separate os graphite. These facts have been observed 
by Gruner and Caron, and have been corroborated in Austrian 
practice, as the following analyses of steel will show :— 

(a) Steel made for heads of steel rails at Graz, and rolled into 
shape without hammering :— 











Combined carbon .. oc «os «6 «ss oe of 8 o@ of 0°38 
Graphite .«c ce co +0 cc cf cc 06 of ce oe 0°65 
Silicium .. os cc oo 8 of 8 8 oF ce ce ee 0°05 
Manganese... .. ss 00 of of se «oe ce 0 00 cf O07 
GulpBer co co co «co 08 os ce ce 06 co co co O66 
WOM ce ce ce ce ce ce ce ce ce ce ce ce cs SOC 
Coppers. co co seo co ce ce ce cc o6 ce ce ce O06 

: 99°85 

(b) Steel made at Neuberg and hammered into shape :— 
Combined carbon .. «e «oe «+ se of «8 eo of oe  0°234 
Craphite .. oc «se co ce 08 cc 6 of 08 « © none 
Bilicdum .. co «2 of ce oc «6 oe ce 00 co oe 039 
Phosphorus .. .. «+ ce 8 oc es «8 «¢ of eo O°044 
Sulphur .o cc co of «se ee o e- traces 
Manganese ee oo . 0°139 
Copper ° oe “oo « e ce ee 0105 
ION cc cc ce se ce co ce cc 00 co ce co co SO'44E5 
100° 


Both these steels were soft Bessemer steel, and from observation 
I made at the two works on the respective quality of their metal, 
I see no reason to doubt their correctness. A remarkable point in 
the matter is that the iron at Neuberg was much more graphitic 
than that used at Graz. At Neuberg they —_ direct from the 
blast furnace, and their ‘‘ blows” averaged about thirty minutes, 
some running up to fifty minutes. At Graz they remelted their 
iron in an air furnace, and their ‘‘ blows ” were much shorter. The 
iren each works used was then of substantially the same character, 
made by charcoal from spathic ore. Neuberg made its own iron, 
while Graz bought its iron largely from Marizell and Eisenerz, 
furnaces not far from Neuberg. 

Now, at the Pennsylvania Steel Works we have quite a graphitic 
mixture for conversion, but we find scarcely any graphite at all in 
the rails—in fact none. Out of many tests we have only one, an 
apparently abnormal one, in which the graphite amounted to 0°08 
per cent., it being generally present in too small quantities to be 
estimated. ° 

Speaking within the limits of steel manufacture, it is safe to say 
that brittleness has nothing to do with the mechanical treatment, 
yet by this treatment the state of the carbon may be controlled 
and the specific gravity and consequent density of the steel in- 
creased. Rails are brittle when too cold-short from the presence 
of phosphorus and manganese. The proper proportion of the 
former forms the most delicate point in steel-making, and must 
always be kept within safe limits. No good steel rail has ever yet 
been made with more than one-fifth of one per cent. of phosphorus, 
and half that is considered too much by Bessemer, In regard to 
manganese, our experience is not yet ly ripe. Its action, how- 
ever, is far less dangerous than that of phosphorus, and in small 
quantities is beneficial. 
have thus a definite idea of the important qualities of steel 
rails and the proper tests te show their uniformity. The tests 
made on the steel preclude possibility of brittle steel being used, 


“ * Read before the American Institute of Mining Engineers. 





and it is evident that those methods of reduction which unite the 

test hardness with the neceseary strength are to be preferred. 

n general terms, a steel rail is wanted to last a lifetime; and to 
be strong enough to stand all accidents of wear, 

Railmakin; ins with the Bessemer ingot. This is a block of 
highly crystalline metal, the tensile strength of which is low, and 
which contains some blow-holes, or bubbles formed by the carbonic 
oxide retained by the liquid steel. The inner surface of these 
bubbles is generally oxidised, and they are apt to be more numer- 
ous near the surface of the ingot. 

The first steel rails made ten years ago were treated like cast- 
steel. Until 1863 they were made from ingots seven to eight 
inches square and four and a-half feet long in four heats. In the 
first two heats the ingot was hammered down to size, one end at 
a time, and swaged in dies to the shape of the first pass of the 
rolls. Then the bloom, by this time eight feet long, was rolled in 
two heats through twelve passes into a finished rail. 

This process was excessively crude, wasting everything a steel- 
maker cares to save, and as the rails were found deficient and their 
weak points tested, it was found that the small size of the ingots 
and the little work done on them caused a great number of imper- 
fect rails and a very poor quality in the steel. At this time the 
expressions of want of confidence in Bessemer steel took shape. 
We have now, however, surmounted all difficulties, and produced 
a reliable uniform quality of steel in enormous quantities con- 
sidered in the light of former capabilities of production. We now 
use very large ingots, which necessitate thrice the work formerly 
applied. In 1867 the ingots were raised in England to 10in. square, 
and in 1870 to 12in, square, which is the size in general use. In 
America we have had exactly the English experience with small 
ingots, the efforts to use them to advantage having entirely failed, 

Seeing, then, that large ingots weighing three-quarters of a ton, 
and making two rails, have been found necessary, it has become a 
question as to what mode of working them up gives the best re- 
sults. I think that hammering furnishes the preferable product, 
and my present experience goes to justify the opinion. Rolling is 
sooleeten by some makers because it is thought cheaper, but I think 
the better wear of a hammered rail is a strong point in its favour, 
Rolled rails are generally softer than hammered rails, for the reason 
I have given, namely, because their carbon is apt to be partially 
separated as graphite, and their density is less. 

There have been, in the history of iron metallurgy, two noted 
contests between rolling and hammering, in one ef which the 
hammer came off victorious, in the other the rolls, I refer to the 
manufacture of hammered iron and to that of armour plates. 
Hammered iron is a necessity for smith work, and the qualities 
imparted to it by continued piling and hammering are wonderful 
as compared with ordinary iron. The reputation of the Low Moor 
and Yorkshire iron. tires and plates is world wide, and the steel tire 
had in the Low Moor tire for some time a formidable competitor. 
In this case the benefits are produced by a better texture of the 
iron and greater ductility developed by the work done. The 
cinder is thoroughly expelled in the blooming and first piling, and 
may be left out of the question. In the other case the object 
was to get as soft and wax-like an armour plate as was consistent 
with the strength necessary to resist the impact of the shot. As 
the work done by the shot generally used represents in foot-pounds 
the effect of one (gross) ton falling a mile and a-half, it will readily 
be acknowledged that there is little similarity between the case of 
an armour plate and a steel rail, which has to stand a ton weight 
falling only 17ft. 

In my own experiments on the effects of the two processes, I 
—— ingots of the same steel with an average area of respec- 
tively about 75 and 110 square inches, average section, as they were 
the only moulds I had at the time tocompare. I found that the 
rails made of blooms, hammered from the ingots of the latter sec- 
tion, stood over 100 per cent. more than the railsmade direct from 
the ingot. The bloom was hammered to the size of the ingot, and 
each rolledin two heats, one of them a wash heat, into the same 
kind of rails. I tested in this way 31 different charges. Weight 
used was 2000 lb., bearings 2ft. apart. The rails from ingots stood 
21}ft. fall of this weight, showing 1,{;in. deflection without break- 
ing. The rails from the blooms stood a 43ft. fall of the same 
weight without breaking, and showed a deflection of 3,;,in. This 
leaves a surplus of 50 per cent. in favour of the hammered rail, 
deducting 50 per cent. for amount due to difference of area of 
ingots. To show the connection, on a manufacturing scale, of 
these tests with the actual result, I would remark that we made 
13,285 rails out of the ingots of 75 square inches average area, Of 
these there were rejected by the railroad, for insufficient strength 
after delivery, 178 rails, or 1} per cent. Of the larger ingots we 
had made up to the fall of 1870, 34,320 rails, and had rejected for 
all causes, after delivery, only 18 rails, or 35 of 1 per cent., or a 
quantity only ;'; as large as before. 

We, therefore, continued to hammer, but now use an average 
section of 150 square inches ; doing two-thirds the work under 
the hammer, and only one third in the rolls. Our rails thus pro- 
duced stand a ton weight falling 174ft., and leave an ample margin 
of reserved strength, We have had recent tests, in which the rail 
stood what was equivalent toa ton weight falling 70ft. without 
breaking, but have not yet got up to the armour-plate standard of 
a mile and a-half, Out of a lot of 1200 tons of 58 and 60 lb. rails, 
not a yo rail, out of the 439 test given, broke under a ton 
weight falling 16}ft. We have since had many similar series, 

The bubbles in the ingots give some trouble in the subsequent 
working, sometimes occasioning cracks in the ingot requiring to be 
chipped out. This we do, as we hammer the ingot down, without 
hindering the hammer in its work. Rolls are kept to laminate these 
bubbles instead of forcibly compressing them like the hammer, and 
it sometimes happens that the bubble reaks out on the surface of 
the bloom, and causes a long streak where the metal is not sound. 
These streaks are especial] ticeable in the head of the rail, In 
order to obviate the cracks resulting from these blowholes, a 
hammer must be associated with the rolls to chip out bad places ; 
and this renders the rolling process more complicated than it 
wouldappear at first sight. Ido not see why itis not simpler to 
do all the work under one tool, namely, the hammer. 

The objections to hammering, on the score of cutting sharply 
into the metal, are not, in my opinion, of weight, as our experi- 
ence agrees with the English, that you can hardly have too heavy 
a hammer for steel. We can strike two full blows of a 12-ton 
hammer on the same place without deforming or injuring the 
bloom in any way, or making a mark on it deeper than gin. each 
time. As showing what steel will stand, I will say that I have 
seen, in Vienna, Haswell’s hydraulic press reducing ingots from 
10in. thick to 2in. at one squeeze, without injuring the steel, 
which was from Neuberg. It is thus surely idle to talk of a 
hammer as injuring steel in any way. The stroke of a heavy 
hammer works uniformly through the bloom, drawing the interior 
as much as the surface. We want to make a hard and tenacious 
bloom, and the concentrated blow of a heavy hammer is well 
adapte@ to that end. We lose practically nothing in ductility 
as compared with the rolls, and have ampleroom within the limits 
of ourstrength. Thechemical composition controls the brittleness 
of our rails, and as long as we keep that right, we can make a com- 
paratively hard rail well adapted to wear. 

In regard to the amount produced by the two methods in the 
same time, the hammer com very favourably with the rolls. 





A bl -mill turns out t 55 tons of blooms a day 
ingots. e do as much as that daily under a 12-ton hammer, and 
have done much more than that for a considerable time, so that 


the relative capacity of the two is hardly decided as yet. In five 
to six minutes we can gee y , and cut se two, and 
carry away, a large ingot, redu it to one-third its former size ; 
and in thirty-five to forty minutes do the whole work of getting a 
heat of five ts hammered complete into finished rail-blooms, re- 
quiring no uent hand-chipping. For three months this 


hammer did an average of about 70 tons of rail-blooms per day, 


turning them out sound and well chipped. 
As a matter of interest, it may be well to refer to the fact that 





at Neuburg, in Styria, they use a 19-ton hammer on steel, and 
according to published statements, produce under it in a week 
only 65 tons out of two furnaces in 114 turns. They hope by using 
four furnaces to get up to 130 tons a week. It shows well the 
spirit of American work to compare our product with this, We do 
now over three times as much as they hope to do, and do it under 
a hammer of under two-thirds the weight. The weight of ingots is 
about the same. I have explained above my reasons for preferring 
hammered rails, all derived from experience capable of easy verifi- 
cation. In practice we have found—as far as we could compare 
hammered with rolled rails—that the former stand the treatment 
o- have to suffer better than the rolled rails. From experience 
with rails of different , rolled and hammered from ingots 
of the same size, Iam enabled to say that the hammered ones have 
far less rejections on all accounts than the rolled ones, and that 
their strength against sudden jar is greater. I believe, therefore, 
that the hammered rails are superior to the rolled ones in very 
important characteristics. I do not deny that rolling may be im- 
proved so as to equal a hammered rail. That is not impossible, 
nor improbable. It has not done it yet, in my opinion, but when 
it does I shall be most happy to change my opinion. 

In order to show the tive endurance of iron and steel rails, I 
would like to mention a case that may be ded as furnishing 
an American experience of steel rails, equalling that had on the 
English railroads, and especially on the London and North-Western. 
The Philadelphia, Wilmington, and Baltimore Railroad laid, in 
their yard in Philadelphia, steel rails on one side of the track and 
iron rails on the other. The steel rails were hammered rails, and 
were, with the iron, laid in 1864. The steel rails wore out some 
seventeen sets of the iron rails, and then the company stopped the 
experiment, laying steel on both sides. 

On a curve of 525ft. radius, steel rails have lasted intact since 
1865, and are as perfect as when laid, where iron rails had before 
lasted only from three to six months. 

None of the rails of the Pennsylvania Steel Company, nor of 
any other company in this country, have ever been worn out by 
traffic or shifting work, so that, after a five years’ experience of 
American makes, I have reason to believe they will last at least a 
generation under the hardest service. 
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1081. Improvements in HaRNeEssinc Horses to VEHICLES and an apparatus 
for such purpose, Henry Winter, Queen Victoria-street, London.—28th 
March, 1874. 

2090. Improvements in Rattway and other Tickets, Giuseppe Montefiore, 
Florence, Italy.—l6th June, 1874. 

2213. Impr its in the facture of UNCOLoURED Yarns, William 
Kennedy, York-street Mill, Belfast, Ireland.—25th June, 1874. 

2216. Improvements in apparatus for BLockine Hats, Bonnets, and such 
like articles, William Drewett, Guildford-street, Luton. 

2218. Improvements in the construction of Wire Muzztes for Docs and 
other animals, Charles Mohr and William Shammon, Birmingham. 

2219. Improvements in the construction of Corn and Seep DRILL, 
Samuel Kell, Ross, Herefordshire. 

2220. Improvements in Gas Burners, Corneille Joseph Tackels, Rue 
Gaucheret, Brussels, Belgium. 

2221. Improvements in Ties or Banps for Batinc Corron and for other 
like purposes, William Charles Stiff and John Sheldon, Birmingham. 
2222. An improvement or improvements in ArtacainG Door and other 
Knoss to their Spiypies, Eliezer Edwards and William Wilkins, 

Birmingham. 

2223. Improvements in Macuinery for taking from the land Corn, Hay, 
or other cut crop, and lif it on to wagons or other suitable convey- 
ance for hauling it, Edward Henry Dean, Imber, Heytesbury, Wilts.— 
26th June, 1874. 

2225. Improvements in machinery or apparatus for RoLLInc Iron, STEEL, 
and other metals, which invention relates more icularly to appa- 
ratus known as “three high system,” to be used for rolling iron, steel, 
or other metals into plates or sheets, though parts of it are also appli- 
cable to rolls generally, Samuel Whitham, Calder Vale Ironworks, 
Wakefield, Yorkshire. 

2226. Improvements in the process of and in machinery for PREPARING 
Sewine Tureaps, Edward Weild, Gorebrook Ironworks, Longsight, 
near Manchester. 

a aces in Winpow-sasa Hotpers, Raymond Fletcher, 

erby. 

2228. Improved fittings for Carryinc CATTLE or other animals in VEessELs 
at Sea, Francis Heron Relph, Merton, Surrey. 

2229. Improvements in Biinp RoLuers and apparatus connected there- 
with, Edwin Underwood and William Andrew Phipson, Birmingham. 
2230. An improved Tricycir, John Henry Walsh, The Cedars, Putney, 

Middlesex. 

2231. Improvements in apparatus for Pressinc or MOULDING Bricks and 
other agglomerated articles of a like kind, Francois Durand and Achille 
Drouot, Boulevart de Strasbourg, Paris. 

2232. Improvementsin means for TRANSMITTING MoTIVE Power to SEWING 
Macnings, Jules Bourdin, Rue de la Fidelité, Paris. 

2233, Improvements in GENERATING STEAM in locomotive and other STEAM 

ILERS, the Hon. John W. Plunkett, Dunsany Castle, Ireland. 

2234. An improvement in Lapigs’ Betts, Alexander Leslie, Aldersgate- 
street, London. 

2235. Improvements in DupLex TeLEcRrAPRHY, and in apparatus to be used 
for this purpose, Emil Oesterley, Mincing-lane, London.—A communi- 
cation from Louis Schwendler, Garden Reach, Calcutta, India. 

2236. Improvements in apparatus for CLIPPING or SHEARING ANIMALS, 
Albert Martin, Old Charlton, Kent. 

2237. Improvements in Horse Hors, Edward Stacey Spencer, Benfield 
Bury, Stansted, Essex. 

2238. Improvements in FrrE-arms, Andrew Wyley, Barker-street, Aston 
Manor, Warwickshire. 

2239. Improvements in machines for Currrnc Grass Piot Epces, Henry 
Percy Holt, Royal Insurance-buil , Leeds, Yorkshire, and William 
Dawes, Kingston-grove, Leeds, Yorkshire.—27th June, 1874. 

2240. Imy its in the facture of PeramBuLaTors and in appa- 
ratus used therein, Theodore Pasco, Old Basford, Nottinghamshire, and 
William Millington Hawkins, Nottingham. 

2242. Improvements in the process of RENDERING 
apparatus for that purpose, John Imray, S F gs, 

London. — A communication from Hermann Kiihne, 
Magdeburg, Germany. 

2243, Improvements in the construction of Fitters, aud in the prepara- 
tion of materials used for the purification of water, Gustav Bischof, 
G ww, Lanarkshire, N.B. 

2244. Improvements in “‘wharle tubes” employed in machin for 
SprnninoG Woot and other fibrous substances, Jules Constantin Wellens, 
Philadelphia, U.S. 

2245. Improvements in Stoneware Fitrers and Cooxers for filtering 
and cooling water, Octavius Vaughan Morgan, Kensington, London, 
and Gustav Robert Moelch k, Batt a, Surrey. 

2247. Improvements in Sewine Macurnes, George Browning, Bristol. 

2248. An improved Composition for Coatinc the Huuts or Borroms of 
Iron Su1ps to preserve them when in sea or other water ; also appli- 
cable for the like preservation of any iron, wood, or stone, James 
Burrell, Hammersmith, Middlesex. 

2249. Improvements in Lusricatinc Compounps, Mrs. Bridget French, 
Rochester, Monroe, New York, U.S. 

2250. Improvements in Compounvs for Surracina TexTice and other 
Fasrics, and in fabrics produced by the combination of the same with 

textile or other subst , which pounds are also designed for use 

as a substitute for wood and other materials in the production of 
moulded articles for ornamental and other purposes, Robert 

Lake, Sou -buil London.—A communication from William 

Bell, New York, U.S.—29th June, 1874. 
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CoMPRESSING ARTIFICIAL Furt and other substances, David Barker, 
Northfleet, Kent. - 
2258, — in Cop-winpInG Macuines, John Henchman, Leeds, 
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2, perenents in the construction of MercuriAL AIR Pumps, 
Ed Primerose Howard Vaughan, Chancery-lane, London. — A 
- ae from Alexandre Aguado, Marquis of Las-Marism s, 


2258. New or angered apparatus for WaTerinc the Fioors of SHops and 
WAREHOUSES, op ey mapeenmed of railway stations, lawns, bowling 
guns and for other like William Silver Hall, Nuneaton, 

arwickshire, and Robert ah on. Birmingham. 

2259. Improvements in Hot-stast Apparatus for Smettina and other 
like purposes, William Robert Lake, Southam “buildings, London. 
—A communication from Henry Essex, Meadville, Pennsylvania, U.S. 
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2260. Improvements in Neckties with Fastevers, Henri Feldtrappe, 
Feldtrappe et Tharel, Boul + de Strasbourg, Paris. 

2262. Improvements in and in apparatus for the Treatment of Woot, 
cotton waste, yarn, hair, and other fibrous materials containing oil or 
fatty matters, and in the subsequent separation of the oil or fatt; 
meer from the agents employed, George William Bentley, Strand, 


2263, Improvements in Steam Encrnes, Joseph Shuttleworth, Lincoln. 

2264. An improved method of producing certain descriptions of QuiLTs 
or Bep Coverines, John Kippax, Bolton-le-Moors, Lancashire. 

= Improvements in the manufacture of Iron and Sree., George 


Hart, Upper Norwood, Surrey. 
2266. Improvements in the facture of He , and in the 
hinery tu be employed therein, W Horsfall and Arthur Greea- 
wood, Leeds, Yorkshire. 
2268. Improvements in Recrprocatinc Motive Power Enoryes, William 

And , Southwark-street, Southwark, Surrey. 
2270. Improvements in the manufacture of Gas and Fvet, Alexander 
Melville Clarke, Chancery-lane, London.—A communication from La 
— Universelle de Produits proprés 4 l’Eclairage et au Chauffage, 


P. 
2272. Imp its in the facture of ALum and products resulting 
therefrom, William Beatson, the Chemical Works, Rotherham, York- 

















2273, An improved process for TrRraTING Bioop for the manufacture of 
Manure, omas Myerson, St. John’s-street, Clerkenwell, London.— 
30th June, 1874. 

2274. Improvements in Vatves for water-supplying apparatus, William 
Connell, Glasgow, Lanarkshire, N.B. 

2275. Improvements in the framing of and in the Furniture for Tents, 
George Ritchie, Hounslow, Middlesex. 

2276. An improved methed and apparatus for Issuinc Tickets to Check 
Fares, and for checking amounts generally wherever tickets are issued, 
Joseph Henry Betteley and William Davison, Cornhill, London. 

2277. Improvements in STEERING PropeLLers, Edward Thomas Hughes, 
Chancery-lane, London. — A communication from William Henry 
Mallory, Bridgeport, Fairfield, Connecticut, U.S. 

2278. Improved means or apparatus for CLeanino the Teetu of CarpInG 
Encines, John Beaumont, Dark-lane, Ravensthorpe, near Mirfield, 
Yorkshire. 

2279. An improved VacinaL Invection CanuLa, Joseph Delioux de 
Savignac, Paris. 

2280. puupewecenente in BreecH-LoapING Fire-arms for loading them 


with the left-hand, Auguste Armand Trinquier, Boulevart de Stras- 
bourg, Paris. 
2282. Improvements in imp] its or hi for Raisine or Lirtixc 





Potatoes, for thinning and scuffling turnips or mangold wurzel, and 
for cleaning and forking land, Samuel Corbett, Wellington, Salop. 

2283. Improvements in Steam BorLers or STEAM GENERATORS, Francis 
Henry Lloyd, Wednesbury, Staffordshire. 

2285. An improved construction of Jornt applicable to the Securine of 
Door and Drawer Knoss, walking-sticks, umbrella, and other handles, 
and to kindred uses, William Clissold, Cainscross, near Stroud, 
Gloucestershire. 

2286. Improved apparatus for InpIcatrnc and Recisterinc the Sums of 
Money paid by Passencers for Journeys made in Pusiic VEHICLES, 
and for preparing tickets or vouchers for the same, part of which 
improvements are also applicable for other analogous purposes, in 
which numerous small sums of money are paid for articles supplied to 
the public, Joseph Maas, Brixton, Surrey. 

2290. improvements in Rai_way and other CarriaGes and various parts 
of the same, some of which may be used for other purposes, Uriah 
Scott, North-street, Fitzroy-square, London.—lst July, 1874. 

2292. An improved Brakeinc or StToppinc Apparatus for CRANES, 
Wincues, and other similar purposes, Jean Anatole René Bourgougnon, 
Boulevart de Strasbourg, Faris. 

2294. An improved process and machinery for DisinTeGRATING Fiprovus 
Substances, George Haseltine, Southamptuon-buildings, London.—A com- 
munication from Addison Henry Laflin, Herkimer, New York. U.S. 

2296. Improvements in “‘ DousLe Dorrer” ConpEnstERs, Edwin Knowles, 
Gomersal, Yorkshire, and William Fenton, Batley Carr, Yorkshire. 

2298. Improvements in the construction of apparatus to be applied to 
Rover Buinps, John Parry, Manchester. 

2300. Improvements in Fittincs or Movements for Swine Looxryc- 
GLaSses, John Parry, Manchester. : 

2302. Improvements in Fastentncs for Purses, PocketT-BooKs, Baas, 
Garters, Braces, and other articles, Frederick Charles Hathaway, 
Walsall, Staffordshire. 

2304. An improved apparatus for Frepinc TarasHiInc Macnines, Edmund 
Freeman Woods and William Newman, Suffolk, Stowmarket. 

2306. A new and improved mode of and apparatus for SPREADING or 
DisTRIBUTING Manure or other substances, either solid or iiquid, over 
the ground, Robert Willacy, Penwortham ory, near Preston, 
Lancashire 

2308. Improvements in CIGARETTES, Joseph Schloss, Cannon-street, 
London. 

2310. Improvements in SHutries for Weavinc, Edward Booth, Lower 
aoa, Salford, Lancashire, and Henry Tetlow, Newton, Lanca- 


shire. 

2312. Improvements in Marine STEAM Boi.ers, and in setting the same, 
Thomas Ridley Oswald, Alfred Oswald, and William Rudd Oswald, 
Sunderland, Durham.—2nd July, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2284. Improvements in Air Guns or Pistois, Albert Augustus Pope, 
Suffolk, Massachusetts, U.S.—A communication from Henry Marcus 
Quackenbush, Herkimer, New York, U.S.—lst July, 1874. 

2288. Improved apparatus for Syrincinc Borries, George Haseltine, 
Southampton-buildings, London. — A communication from Ralph 
Samuel Lee Walsh, Washington, Columbia, U.S.—1st July, 1874. 

2289. An improved Compinep Scoop and Sirrer, George Haseltine, 
Southampton-buildings, London. — A communication from Joseph 
Baker, Trenton, Canada.—lst July, 1874. 

2291. An improved machine for making Weavers’ Haxness, George 
Haseltine, Southampton-buildings, London.—A communication from 
John H. Crowell, Providence, Rhode Island, U.S.—lst July, 1874. 

2352. Improvements in RerriGeRaTING Apparatus, George Haseltine, 
Southampton-buildings, London.- A communication from John Jones 
Bate, Brooklyn, New York, U.S8.—6th June, 1874. 

2366. Improved ap) tus for making Soar Busstes, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Samuel Blake 
Bliss, New York, U.S.—6th July, 1874. 

2372. Improvements in the method of and apparatus for SEPARATING 
F.rnts and hard stony substances from Foreign Beans and WHEAT, 
Tom Cluderay, Bradford, Yorkshire.—7th July, 1874. 

2380. A Preumatic Evecrric Gas-LichTinc Apparatus, Edwin E. Bean, 
Boston, Suffolk, Massachusetts, U.S.—7th July, 1874. 

2388. Improvements in the Proru.sion of Suips and VessE.s, George 
Tomlinson Bousfield, Sutton, Surrey.—A communication from Eugt?ne 
— ba —? Ebaudy de Fresne, Boulevart de la Madeleine, Paris.—7th 

uly, 4, 

2390. Improvements in Siena Lanterns, Alexander Melville Clark, 
Chancery-lane, London.—A communication from the Universal Signal 

Light Company, New York, U.S.—7th July, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 


1782. TRANSPORTING PRODUCE over the fianp, &c., David Greig and Robert 
Burton, Steam Plough Works, 8, Yorkshire.—7th July, 1871. 

1788. Revotvine Puppiine Furnaces, Thomas Richardson, John William 
io. and Adam Spencer, West Hartlepool, Durham. — 8th 

Ys . 

1798. Reapinc and Mowrnc Macurxes, Richard Hornsby and James 

pany ee Spittlegate Ironworks, Grantham, Lincolnshire.—8¢th 
y, 1871. 

1844, Forminc or Moutpine Sypuon and other Bent Pires or Stencu 

jag ad Sutcliffe and Wright sutcliffe, Halifax, Yorkshire.—14th 
y, : 

1776. SurerPHospHATE of Lime, Benjamin Tanner, New Brighton, 
Cheshire.—7th July, 1871. 

1785. Presses for Pressinc Corron, &c., John Hodgart, Millikenpark, 
Renfrewshire, N.B.—7th July, 1871. 

1836, Fencina, William Bayliss, Monmore-green, Wolverhampton, Stafford- 
shire.—13th July, 1871. 

1828, Ercuinc and ENGRAVING CYLINDERS and CytinpricaL Dies used in 
Printine and E , James Ed dson, W: Edmondson, and 
Frederick William Edmondson, Manchester —12th July, 1871. 

1825. Lerrerpress PrintinG, William Edward Newton, Chancery-lane, 
London.—12th a 1871. 

1833. BLEACHING and Draininc Esrarro Fisre, &c., John Torrance and 
Thomas Torrance, Bitton, Gloucestershire.—13th July, 1871. 

1838. Prorectine the Borroms and S1pes of Suips, &., James Brown, 
Aldgate, London.—18th July, 1871. 

1853. EXTRACTING Resinovus and Gummy Marrers from Woop. &c., John 
Henry Johnson, Lincoln’s-inn-fields, London.—15th July, 1871. 

1865. Comarnc Sik and Corton, Isaac Smith, Benjamin Smith, Henry 
Smith, and Christopher Bradley, Bradford, Yorkshire.—17th July, 1871. 

1908. SutpHate of Sopa, &., Hi Deacon, Appleton House, near 





enry 
Warrington, Lancashire.—2lst July, 1871. 
2007. Licutinc Apparatus, Albert Marcius Silber, Wood-street, Cheap- 
ag London, and Frederick White, Camberwell, Surrey.—31st July, 
ihe 








1817. Merat Founpers’ BiackineG, John 
es eee ee ‘ Carrington Sellars, Birkenhead, 
1826. TreatInc VeceTaBLe Fisees, used as Susstirures for Horskwan 


~~ ye communication from Addison Henry Laflin.— 

y, 

2352. REFRIGERATING Apparatus, George Haseltine, Southampton- 
bnildi London.—A communication from John Jones Bate. 





or Bristies, George Shaw and Thomas Shaw, Du! , Chesh 
12th July, 1871. 
1906. Ostainine Inrusions and Decocrions from Corres, &c., William 
ee Wellesbourne, near Bideford, Devonshire.—20th 
y, 1871. 
1942, Lamps, John Lewtas, Manchester.—24th July, 1871. 
2225. Brewrna, Louis Pasteur, Rue d’Ulm, Paris.—24th August, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


1974. Stgam and other Motive Enocines, Walter Charles Church, Man- 
chester.—6th July, 1867. 

2119. Recutatino, &., Rattway Pornts and Sicnars, John Saxby, 
Kilburn.—20th July, 1867. 

2217. Locxinc Apparatus for Governinc the Movement of Raitway 
—— Sicnats, John Saxby, Canterbury-road, Kilburn.—31st 

uly, A 

2129, SusPenDING Pictures, &c.,Wm. Potts, Handsworth.—20th July, 1867. 

2071. Dryrnc Graty, &c., James Lee Norton, Belle Sauvage-yard, 
Ludgate-hill, London.—13th July, 1867. 

2088. PLovens, Thomas Pirie, Nether Ki dy, Aberd hire, N.B.— 
16th July, 1867. 

2092. Crusninc and Putverisinc Ores, &c., Thomas Archer, jun., 
Dunston Engine Works, Gateshead-on-Tyne, Durham.—17th July, 1867. 


Notice of Intention to Proceed with Patents. 

2122. Patrerns for WeaRING APPAREL, John Henry Johnson, Lincon’s- 
inn-fields, London.—A cx ication from Eb Buttrick and 
Co,—18th June, 1874. 

2150. Dryinc and Bumstino Woop, Frederick Moore, Trowbridge. 

2153. Rotiine Mivis, Nehemiah Stanford, North Woolwich, Kent, and 
George Bott, Marsbrough.—20th Jwne, 1874. 

2161. Steam Borters, William Alexander Sanderson, Robert Sanderson, 
and James Sanderson, Gala Mills, Galashiels, N.B. 

2168. Treatinc Pxuospuates of Lime, Edward Primerose Howard 
Vaughan, Chancery-lane, London.—A communication from Count 
Victor Francois Leonard Huyttens de Terbecq. 

2169. Gas, William Robert Lake, Southampton-buildings, London.—A 
communication from William Harkness.—22"d June, 1874. 

2179. Inpuction Co1ts, Robert Henry Courtenay, Meyrick-road, Clapham 
Junction, Surrey. 

2180. SHapine Cray, &c., Alexander Willison Buchan, Portobello Pottery, 
Portobello, N.B. 

2187. BaGs, Benjamin Roland Croasdale, Southampton-buildings, London. 
— 23rd June, 1874. 

2191. Iron Pires and Cotumns, Joseph Westwood and Robert Baillie, 
London-yard, Isle of Dogs, London. 

2194. Burrons, George Tomlinson Bousfield, Sutton, Surrey.—A commu- 
nication from David Heaton. 

2203. MeraLturaicaL Furnace, Stephen Paschall Morris Tasker, Phila- 
delphia, U.8.—24th June, 1874. 

2209. Gas Enoines, George Haseltine, Southampton-buildings, London. — 
A communication from George B. Brayton.—25th June, 1874. 

762. PREPARING and ComBING Fisres, George Little, Oldham, and Thomas 
Charles Eastwood, Bradford.—2nd March, 1874. 

768. Mrvers’ Sarery Lamps, &c., Marcus Israel Landau, Bury-court, St. 
Mary-axe, London. 

776. SIGNALLING on Rattway Tratns. Francis Sanders, Birmingham.—A 
communication from Richard David Sanders. 

782. Copyinc Presses, Charles John Henry Kleinau, King William-street, 
Strand, London.—A communication from René Fouret.—3rd March, 
1874. 

794. MeTatuic Packinos for Pistons, Eustace Wigzell, Joseph Pollit, and 
William Mellor, Sowerby Bridge.—4th March, 1874. 

806. ARTIFICIAL Ice, Henry Charles Smith, Argyll-street, Glasgow, N.B. 

813. Cocks or VALveEs for RecuLatine the FLow of Liquips, Gideon Goold, 
Birmingham.—5th March, 1874. 

822. Erectric TeELeGRaPH SenpiInG Apparatus, John Imray, South- 
ampton-buildings, London.—A communication from C. Lemon. 

827. Spryninc, Dovusiine, and Winpino Fisres, George Kelley, Heck- 
mondwike, and William Houghton, Ben Senior, and James Batley, 
Gomersal. 

829. OperaTING SEMAPHORE SiGNnats, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Martin Wattson. 
834. Preservinc ANIMAL and VEGETABLE SusstTaNces, Gabor Naphegyi, 

London- wall, London.—6éth March, 1874. 

868. Locomotive Carriaces for Tramways, &c., William Dundas Scott- 
Moncrieff, Glasgow, N.B.—10th March, 1874. 

882. Gares and Siuices for Docks, &c., Francis Goold Morony Stoney, 
Glasgow, N.B.—11th March, 1874. 

895. CrusHinc Svcar Canes, George Buchanan, Bucklersbury, London.— 
12th March, 1874. 

931. Preserving Woop, &c., Cristoforo Muratori, Burton-crescent, 
London. 

934. Puriryinc Gas and Gas Liquor, Frank Clarke Hills, Chemical 
Works, Deptford. 

935. CHARGING ATMOSPHERIC AiR with the Varour of Hyprocarson 
Liquip, Henry Holland, Birmingham.—14th March, 1874. 

939. CYLINDER Enornes and Pumps, George Alexander Teulon, Haverstock- 
terrace, Hampstead.—16th March, 1874. 

943. Tipprnc Coat, George Fowler, Basford Hall.—17th March, 1874. 

956. BRICKMAKING Macuines, Frederick Liirmann, Osnabriick, Germany. 
—18th March, 1874. 

1052. Gas. Peter Jensen, Chancery-lane, London.—A communication frgm 
Julius Erichsen.—25th March, 1874. 

1057. ConpENSING, CARDING, and ScRIBBLING Ewnoines, Philip Charles 
Evans, Brimscombe.—26th March, 1874. 

1066. ILtuminatTinG Gas, James Keith, Arbroath, N.B.—27th March, 1874. 

1183. Core Tuses for Borrinc Macatnes, Maurice Belsham, Dar! n. 

1187, Exvastic and Non-g.astic Fasrics and Frinces, Archibald Turner, 
Leicester.—4th April, 1874. 

1214. BreecH-LoapING Fire-arMs, Charles Villin, Great Pulteney-street, 
London.—8th April, 1874. 

1620. Drawina-Room or Roiver SxKates, Henry Malcolmson, South- 
ampton-buildings, Holborn, London.—7th May, 1874. 

1688. Praintinc or Devicine of Caxps, Matthew Henry Cowell, Buffalo, 
New York, U.8.—12th May, 1874. 

1755. Currinc and Scorinec CarpBoarp, &c., James Salmon and Daniel 
Nickols, Manchester.—18th May, 1874. 

1772. Moutps for Castine 8TEeEL, &c., Thomas Parkin Moorwood, Harles- 
ton Ironworks, Sheffield.—19th May, 1874. 

1792. Drum Prorecrors and Freepinc Apparatus for TaRrasHING Ma- 
CHINES, James Marshall, Gainsborough.—20th May, 1874. 

1813. Eveners for Woot Carps, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Frederick F. Burlock.—22nd 
May, 1874. 

1837. , Meat, &c., Claudius Stibbard Clark, Hind-street, 
Poplar, London.—23rd May, 1874. 

1862. Horse Hogs, George Onley Gooday, Stanstead.—28th May, 1874. 

1940. SkaTeEs for ARTIFICIAL Ick, &c., the Hon. Wyndham Edward Camp- 
bell Stanhope, Charing Cross, Westminster.—4th June, 1874, 

1974. Locks or Fasteninas for Boxes, &c., Peter Faddy, Castletown 
Conyers.—6th June, 1874. 

1996. Screw Nuts, Alexander Melville Clark, Chancery-lane, London.— 
A communication from William Manning Van Anden.—8th June, 1874. 

2036. Tonacco Pipes, Thomas McLuckie, Glasgow, N.B.—11th June, 1874. 

2038. Daepcers and DrepoinG, William Simons and Andrew Brown, 
Renfrew, N.B. 

2047. ARTiricjaL Srone, Alexander McGrigor, Glasgow, N.B.—A com- 
munication from James Moeller Robertson.—12th June, 1874. 

2118S. STRAIGHTENING, MEASURING, and CuTTING Wire or Rops of Metat, 
John Lord, Rastrick.—18th June, 1874. . 

2173. Reapinc and MowrneG Macuines, Martin Benson, Southampton- 
buildings, London.—A communication from William Needham Whitely. 
—23rd June, 1874. 

2189. AsH CLosets, George Willett, South-street, Worthing, Robert James 
Harris, High-street, Worthing, and James Lund, Fife Villa, Hertford- 
road, Worthing.—24th June, 1574, 

2204. Frames for UmBretias and Parasors, Isaac Richardson Hayes and 
John Somerset, Manchester.—25th June, 1874. 

2235. DupLEX TeLeGRaPHy, Emil Oesterley, Mincing-lane, London.—A 
communication from Louis Schwendler. 

2238. Fire-arMs, Andrew Wyley, Barker-street, Aston Manor.—27th June, 
1874. 

2240, PeRAMBULATORS, Theodore Pasco, Old Basford, and William Mil- 
lington Hawkins, Nottingham.—29th June, 1874. 

2252. Moutpine and CoMPRESSING ARTIFICIAL FvEL, &c., David Barker, 
Northfleet. 

2254. Looms for WEAVING, Michael Mortimer and Daniel Bateman, Wibsey, 
near Bradford.—30th June, 1874. 

2284. Arr Guns or Prstoxs, Albert Augustus Pope, Suffolk, Massachusetts, 
U.S.—A communication from Henry Marcus Quackenbush. 

2285. Securinc Door and Drawer Knoss, &c., William Clissold, Cains- 
cross, near Strond. ew 

2288, Syrincina Borries, George Haseltine, Southamp » 
London.—A communication from Ralph Samuel Lee Walsh. 

2289. Comprnep Scoor and StrrTer, Haseltine, Southampton- 
b s, London.—A communication from Joseph Baker. 

2291. Weavers’ Harness, George Haseltine, Southampton-buildings, 

London.—A communication from John H. SS July, 1874. 

















2366. Makino Soap Bussies, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Samuel Blake Bliss. —6th July, 1874. 
2390. Signat Lanterns, Alexander Melville Clark, Chancery-lane, 
=; + Sere from the Universal Signal Light Company. 
—7 uly, 1874. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at 7 office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
llth July, 1874. 

$806, 10d.; 3840, 2s. 10d.; 3878, 1s. 6d.; 3892, Sd.; 3901, Is. 2d.; 3902, 
10d.; 3919, 8d.; 3922, 4d.; 3923, 4d.; 3925, 1s. 4d.; 3928, 4d.; 3929, 6d.; 
3930, 10d.; 3932, 4d.; 3933, 10d.; 3934, 4d.; 3936, 2s.; 3938, 4d.; 3939, 2s.; 
3u42, 4d.; 3946, 8d.; 3947, 4d.; 3948, 10d.; 3949, Gd.; 3950, 4d.; 3952, 10d.; 
3953, 1s, 2d.; 3954, 8d.; 3955, 8d.; 3957, 4d.; 3958, 4d.; 3959, 10d.; 3960, 4d.; 
3961, 4d.: 3962, 1s. 6d.; 8963, 10d.; 8¥64, 10d; 3965, 4d.; 3966, 6d.; 3967, 
4d.; 3968, Sd.; 3¥69, is. lUd.; 3970, ls.; 3971, 4d.; 3972, 4d.; 3975, 4d.; 
3976, 6d.; 3977, 4d.; 3978, 4d.; 3980, 10d.; 8981, 4d.; 3982, 1s. 4d.; 3983, 
4d.; 3986, 4d.; 3958, 8d.; 3900, 4d.; 3991, 4d.; 3097, 4d.; 4000, 8d.; 4002, 
10d.; 4003, 4d.; 4004, 4d.; 4005, 4d.; 4007, 4d.; 4004, 4d.; 4010, 10d.; 4011, 
6d.; 4012, 4d.; 4018, 4d.; 4014, 10d.; 4015, 4d.; 4017, Sd.; 4018, 4d.; 4020, 
4d.; 4021, 4022, 4d.; 4024, 4d.; 4025, 4d.; 4026, 1s. 4d.; 4027, 4d.; 4028, 10d.; 
4000, 44.5 4033, 6d.; 4039, 8d.; 450, 10d.; 626, 1s.; 754, 8d.; 755, 8d.; 907, 
8. . 











*,* Specifications will be forwarded by post from the Patent-office on 
reveipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


2194. Brrrons anp Fasteninos, G. T. Bousfield, Sutton.—A comiunica- 
tion f.om D. Heaton, Providence, U.S.—Dated 24th June, 1874. 

The claims to this complete specification are :—First, in combination 
with buttons and fastenings for buttons and other articles consisting of 
prongs or spurs, that are put through the material and clinched on the 
underside, an attenuated point produced by thinning the material or 
metal to a sharp point and edge, substantially as described. Secondly, the 
inventor claims the button fastener substantially as described, for attach- 
ing buttons having wire loops or shanks to wearing apparel, the same 
being conetructed of metal, substantially in the manner and to accom- 
plish the purpose herein specified. Thirdly, he claims the pivoted socket 
of the one part, and the bination and arrang t of the openings 
and inclines and levers of the other part of mechanism for setting the 
buttons and fastening of buttuns herein described, substantially in the 
manner specified. Fourthly, he claims the combination with mechanism 
for setting such buttons as described a gauge or device for determining 
the position of the buttons or similar articles in the operation of setting 
the same, substantially as specified. 

2203. Meratrurcicat Furnace, S. P. M. Tasker, Philadelphia,—Dated 
24th June, 1874. 

The object of the invention is such a construction of the furnace as will 
localise a much greater degree of heat to a certain part of it than is ad- 
mitted to the rest of the heating chamber, for the purpose of adapting the 
heat to articles which require a higher heat at one part than throughout 
the remainder thereof. The invention relates to a furnace having a 
central chamber throughout its whole length for the reception of the 
bent skelp or other article and side chambers, or flues one on each side 
of said central chamber, each side flue being separated by a wall from the 
central chamber having an open communictaion at the top with the same 
throughout its whole length, and communicating at different points 
through ports in the walls at the floor of the furnace, so that the flames 
may be brought over the walls directly upon the edges of the skelp 
which are uppermost, for the purpose of receiving a high degree of heat, 
and no flame being permitted to pass into the central chamber except 
through the above-named ports. The passage of the flames through these 
ports is regulated by refractory plugs or other suitable device by which 
they may be diminished in area, or entirely closed in accommodation to 
the amount of heat required for the lower portion of the skelp or other 
article. 

2217. Enpuess Banps, 8. Townsend, Mirtield.—Dated 26th June, 1874. 

This invention relates to certain improvements in the method of and 
apparatus for manufacturing endless bands, whereby they are intermanu- 
factured or woven into each other, and hooks, screwed or plain, rings, 
springs, bracelets, clasps or chains, are attached to such bands for various 
purposes during the process of manufacture with several modifications 
applicable to the raising or lowering of pictures, window blinds, hat 
carriers in railway carriages, and the interweaving of endless bands into 
each other during the process of manufacture. 

1. Beapsteaps anp Air Beps, W. Cotter, Hoxton.—Dated 1st January, 
1874. 

The specification of this invention describes a bedstead with framing of 
telescope tubes and bed of air tubes formed with solid ends, the air ne | 
let in as the bedstead is expanded, and the pressure of air being obtainex 
by forcing the ends of the bedstead together. The tubes are applicable 
to other purposes. 

2. Harness, J. F. Fowler, Barrow-in-Furness.—Dated 1st January, 1874. 

The object of the invention is to equalise and regulate the strain and 
reduce the jerk and concussion to which horses and other draught animals 
are subjected when drawing ploughs, harrows, carts, wagons, and other 
vehicles, or when employed in other tractive purposes, and also when 
carrying loads; and the invention consists in introducing between the 
animal and the plough, harrow, cart, wagon, or other vehicle, an elastic 
arrangement, which may be formed by means of metal, india-rubber, or 
other springs, or by other elastic substances. The elastic arrangement 
is introduced into the harness, or is attached to the plough, harrow, cart, 
wagon, or other vehicle to be drawn, so that the tractive strain of the 
animal and the concussion caused by the plough, harrow, cart, &c., 
coming in contact with any substance impeding the draught, as also 
the vibration from irregular loading, on the animal's back, will 
pass through such arrangement, which will thus equalise the strain 
and modify the jerks and concussions. In carrying loads by animals, 
a similar elastic arrangement to that above described for tractive 
purposes is introduced into the harness or connections between the ani 
and the load which it carries. 

3. Ittuminatine Gas, J. Lamont, Glasgow.— Dated 1st January, 1874. 

This invention consists in the construction of a portable apparatus for 
the manufacture of illuminating gas from crude mineral and fish oils, 
applicable for supplying with gas such places as are not in connection with 
public gas works. The retort is made in the form of a shallow close vesse), 
and sunk into the = of a close heating stove, so as to form the cover 
over the fire grate below, which is made to burn dross, The oil is fed 
into the retort by a small pipe from a cistern above, fitted with a dip bent 
or oil trap, led off from the retort by a larger pipe down to a liquid trap at 
the bottom of the purifier, where after escaping up through the liquid it 
passes up through perforated trays with a coating of lime and oak sawdust 
on them, from the top of which purifier it is finally led off by another pipe 
up through the bottom of and up into the gasometer. The gasometer is 
of the dry collapsing class, and counterweighed by chains ani pulleys to the 
pressure desired to be given to the gas, which is discharged through 
service pipes, all otherwise in the usual manner. 

4. Size anv Sizinc, G. Duckett and T. Mercer, Longridge.—Dated 1st 
January, 1874. 

The great advantages this preparation has over all others, are, that it is 
simple and inexpensive ; the sizing frame will not requires topping so often, 
and when so stopped will not leave the hard stiff brown places so common, 
It will save both labour and 60 per cent. in cost. 

5. Unitine Leatuer Work, W. Morgan-Brown, Southampton-buildings 
London.—A communication from C. Keniston, Somerville, Massachusettss 
U.8.—Dated 1st January, 1874. 

This invention describes a peculiar staple for uniting leather work; a 
seam for boots and shoes and other leather work made for such staples; 
a staple blank or ribbon; a bination of hanism for forming the 
staple blank or ribbon ; and mechanism and details for feeding the ribbon, 
cutting the staples therefrom, and driving them into the work to be 
united. l 
6. MeasuRiNG THE Heat or Fivips PassinG THROUGH Pires, R. Go tthet 

Berlin. —A communication from G. Oesten, Berlin.—Dated lst Jan wary 











1874. 

This invention relates to apparatus for indicating the heat of fluids 
passing through pipes. In the course of the pipe is a circular casing 
opening tangentially tothe pipe. In this casing is mounted a wheel with 
vanes mounted on spindles, so that they can turn more or les# obliquely 
to the plane cf the wheel, these spindles being geared to a spiral spring 
made of two metals having different degrees of expansion when subjecte 
to heat. The wheel is geared toa counter. When fluid passes along the 
pipe it impi on the vanes and causes the wheel to rotate more or less 
rapidly according as the vanes are more or less inclined to the plane of 
rotati The spiral spring and its gearing with the vanes is so adjusted 
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that the greater the heat to which the instrument is subjected, the more 


the vanes are inclined by the action of the spring, and — the 
us 


greater is the speed of rotation. e counter 
the product of the quantity of fluid passing along the pipe by its heat, or 
if the quantity be colton it registers the number of units of heat trans- 


mitted along the In a system of steam and water heating pipes, by 

applying pon inva us ateach end, and comparing the tndicetlone the 

quantity of heat given off may be ascertained. 

7. Ro.une Tires, J. Parker, Darnall.—Dated 1st January, 1874. 

In rolling the tires for railway carriage and other wheels it has been 
usual for the roll which gives form to the flange or outer diameter of the 
tire to be provided with two fixed collars, one on each side of = ew 
collars extending so as to embrace between them the counter or back roll. 
According to this invention, in place of apalying both these controllin 
collars on one roll, one of them is applied on each, by which a mu 
smaller bac or counter roll may be employed, and with the same facilities 
for variation in thickness or substance operated upon. By these means 
the necessity for the cogging down or becking under the hammer required 
by the present practice is avoided. 

8. Fine-Escares, L. Leon, Barnsbury.—Dated 1st January, 1874. 

This apparatus consists of one or more arms or brackets furnished with 
arrangements fur connecting it with a window aill or ship’s bulwark, and 

ulleys or drums with ropes or the like, which may carry seats or stands. 

The bracket may be hinged so as to slew or swing, and there is a friction 

brake to retard, control, or steady the motion. 

9. SuvuTrues, SPooLs, AND Bospins For Sewina Macuinegs, L. M. Becker, 
Peckham.— Dated 1st January, 1874. 

The chief features of novelty in this invention are, First, making the 
shuttles without any internal springs, latches, or other such contrivance, 
but with an orifice or orifices to receive a spindle removable at will. 
Fither the spindle or the bobbin may revolve; Secondly, so making the 
spools in parts, detachable at will, that they may be quickly separated to 
receive the ready wound sewing material, and be as readily placed together 
again; Thirdly, making the spindles of shuttles with a fast and loose 
collar, a pin, or other equivalent contrivance, so that the bobbin may be 
quickly placed in position upon the spindle, or removed and another 
substituted; Fourthly, making the bobbins in the form of tubes thus pro- 
vided with end pieces or collars in such manner as to facilitate their 
speedily being placed in position or removed; and, lastly, in peculiar 
arrangements for facilitating the printing or stamping with numbers, 
letters, and designs the spools or bobbins, 

11. Detivertnc Woo arrer Carpina, H. B, Barlow, Manchester.—A 
communication from J. and J. Dobson, Philadelphia.—Dated 1st 
January, 1874. 

This invention consists in collecting the slivers from a row of wool 
carding engines on to an endless belt travelling in a trough and then 
causing the united slivers to pass between three pairs of rollers which 
clongate the slivers and deposit them into a can or other receptacle. 

12. Suites’ Boats, W. Abbot, Deptford.—Dated 1st January, 1874. 

Air cases are applied outside the ordinary lines of a ship's boat, or 
partly outside and partly inside the boat to increase its buoyancy. The 
keel and keelson are made hollow with openings to the external water 
which passes into a tank at the bottom of the boat to serveas ballast and 
impart increased lateral stability, fresh water tanks being also provided 
on either side of the said tank. 

13. Breecn-Loapine Fire-Arms, P, Jensen, Chancery-lane.—4 communi- 
cation from J. Duval, Saint Joseph, Canada.—Dated 1st January, 1874. 

This consists, First, of an arm wherein the hammer cock or other 
appliance for operating the needle is contained in the breech. Secondly, 
working the needle by a V spring instead of a spiral spring, and using the 
V spring for needle and cock spring. Thirdly, the breech block rises 
automatically, after the introduction of a new cartridge, sufficiently to 
keep the new cartridge in place. Fourthly, a safety bolt under the 
trigger to prevent same being operated. fthly, in means provided 
for rendering the arm uscless in case of falling into hands of an enemy, as 
well as in the means provided for cleaning the arm, 

16. Srratvers, AND Toot FoR Prerarina Perroratep Metat Pvatrs, 
L. Deny, Paris.—Dated 1st January, 1874. 

In this improved mode of forming, straining, or filtering surfaces the 
inventor takes a sheet of metal of the desired thickness, and with a tool 
having a sharp or chisel-sbaped edge punches or indents the metal to 
about the depth of the thickness of the sheet. 

17. Motive Power, @. A. Buchholz, Nottingham.—Dated 1st January, 
1874. 

The improved apparatus consists of an overshot water wheel, which is 
enclosed in a case to which the water is admitted frora a reservoir placed 
at any convenient altitude above, and novel devices for returning the 
water to the reservoir, from whence it will descend again to act a second 
time in the water wheel, 

18. TreaTING AND PRESERVING TEXTILE MATERIALS AND Faprics, 
J. H. Johnson, Lincoln's-inn-fields.—A communication from La Société 
Camlon et Compagnie, Paris.— Dated 1st January, 1874. 

This invention has for its object a new product intended for the dress- 
ing, preservation, and rendering impermeable of textile materials either 
intthe raw or manufactured state, wood, ligneous products, and the 
various kinds of paper. In order to obtain this preparation, which it is 
proposed to designate ‘‘ Guignet’s dressing,” a metallic soap insoluble in 
water, but sufficiently soluble in hydrocarbons or other volatile liquids, is 
first produced by double decomposition by the aid of a solution ofa 
metallic salt, such for example as sulphate of alumina, of iron, or of 
copper, and of a soluble soap, such for example as Marseilles soap, or 
resinous soaps. These substances are mixed together by powerful stirring 
or agitation either in a cold or warm condition. When treated warm, 
the insoluble soap in the water generally melts and comes to the surface 
and may be readily skimmed off, but when the operation is performed in 
the cold condition, the separation is obtained by simple filtration. The 
sap, Which is insoluble in water’ sdissolved fo ruse in a light oil of tar, 
petroleum, or other volatile hydrocarbon, in essences, sulphuret of oarbon 
or any other solvent, which does not leave any resid by evaporati 
In employing this preparation it is .—“ desirable to heat it slightly 
in order to render it perfectly fluid. The threads, ropes, fabrics, or other 
materials which it is required to treat are first well dried and then 
immersed therein, or the preparation may be applied in any other 
suitable manner. The solvent evaporates by exposure to the open air, 
leaving the material under treatment coated and thoroughly permeated 
with the insoluble metallic soap, or the evaporation may be effected in 
distillatory apparatus so as to recover the solvent for re-utilisation. Any 
other substances may be added to the solvent employed in order to 
modify the colour and properties of the preparati The insoluble soaps 
may be dissolved in small quantities in drying oils, and thus serve for 
the preparation of a paint or coating possessing valuable preservative 
properties, 

19. Seraratina Free Sutrnur, S. H. Johnson, Stratford.—Dated 2nd 
January, 1874, 

This provisional specification describes certain improvements in the 
method of and apparatus used for separating free sulphur by means of 
certain chemical agents from substances with which it is mixed. Also 
modifications and improvements in the necessary apparatus therefor. 
20. Uricisinc rue Herat or Furnaces, A, Dudgeon, Great George-street, 

Westminater.—Dated 2nd January, 1874. 

The feature of this invention consists in the combination of a steam 
boiler or boilers with furnaces for roasting, calcining, or smelting ores of 
metals, also with furnaces for calcining stones or other materials used in 
the manufacture of artificial coments, and with kilns for calcining lime 
ud other stones, and for burning bricks; also with ovens for the car- 
bonisation of coal, wood, and peat, and with ovens and furnaces for the 
distillation of oils and other substances from woods, shales, or other ma- 
terials. 

22. —_ Fur., A. Dudgeon, Great George-street, Westminster.—Dated 2nd 

anuary, 1574. 

The features of this invention are the thorough draining of the bog 
before treatment ; an improved arrangement of inclined tramways; a 
machine for breaking up the peat in its passage to the disintegrator; a 
special form of disintegrator with the introduction of steam and water 
pipes into the centre of same, a moulding machine of novel design, a 
special form of trays and wagons for the conveyance of the peat ; a novel 
mode of construction of sheds with passage ways, racks, and tramways; 
and the heating (without any, or with little cost for fuel) the sheds by 
steam or water pipes taken from steam boilers combined with furnaces, 
ovens, or lime kilns, 

23. Hypronets, Hanp Pumps, anp Syrixces, W. B. Robins, Ladbrooke- 
grove, London.—Dated 2nd January, 1874. 

The improvements described in this provisonal specification relate, 
First, to the construction of the piston ; Secondly, to the construction of 
inlet valves; Thirdl;, to the construction of combined rose and jet 
nozzles, 

25. Morors to ne Workep By Gas, R. Gottheil, Berlin.—A communica- 
tion from F. @, Gilles, Cologne.—Dated 2nd January, 1874. 

This invention relates to engines for obtaining motive power from the 
explosive combustion of gas and air. A cylinderis fitted with a working 
piston connected to a crank, and with a loose piston free to make an out- 
stroke, but stopped by friction clamps from making its instroke, till 
these clamps are relieved by an eccertric. The cylinder has ae for 
the supply of gas and air, and the issue of products of combustion between 
the pistons and for the and ingress of air beyond the loose piston, 
with suitable slides and valves. The ex ion of the gaseous mixture be- 
tween the pistons forces both the working piston and the loose piston 
outwards, and the latter being held by the clamps the working piston is 
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, and the loose piston 


then forced by the atmosph 








being released also moves inwards, the approach of the two pistons dis- 
c the ucts of combustion from the space between them. The 
fly-wheel cau the working piston to orm part of its outstroke, the 

and Tgnited, and the action 


— mixture is drawn into the cy’ 
repeated. 


26. Gas ror ILtuminatTina AND Heatino Purposes, The Rev. G. H. 
Forbes, Broughton.— Dated 2nd January, 1874. 

This invention relates to a compound of the foul or refuse lime of gas 
work with bituminous substance and other materials, The inventor 
thoroughly mixes the materials and then subjects them to the process of 
distillation. 

27. AcruaTinc THE VALVEs oF Steam Encines, R. W. Page, High 
Holborn.— Dated 2nd January, 1874. 

This invention has for its objects, methods of reversing, or stopping 
steam engines, the valves of which are driven by a le eccentric. 
this purpose the eccentric is fixed upon a — and is connected 
to the valve spindle by a link jointed at its extremities and also at or 
near its centre. The ends of jointed link are guided by slides or 
vibrating rods, ani its central joint is guided by being jointed to one end 
of a rod, the other end of which is attached toa centre movable by a 
handle or lever, so that the rod can be fixed in a position either lel 
with or at — angles to the line of the eccentric rod and valve spindle, 
or in any position between the two. 

28. Fvew, The Rev. G. H. Forbes, Broughton.—Dated 2nd January, 1874. 

This invention relates to a compound of the foul or refuse lime of gas 
works or its equivalent with coke, coal, or cinders, with or without bitu- 
minous substance, oil, and vegetable matter. The inventor combines the 
materials in such a manner that the compound may be used as fuel in any 
stove or furnace. 

29. Brakes ron Rartway Trains, H. 7. Green and C. W. Price, Bristol. 
— Dated 2nd January, 1874. 

Blocks suspended from the carriage frames between the wheels are 
caused to press on the permanent way, by means of levers operated by 
a shaft, extending from end to end of carriage, the shaft being coupled 
to its adjoining carriage shaft by clutch or other connection, 

30. Scovrine or PovisHine FLuTep Rowers, R. A. Threlfall, W. Amer, 
and J. Bond, Bolton.—Dated 2nd January, 1874. 

The apparatus consists principally of a bed or frame carrying a pair of 
headstocks, somewhat similar to a lathe, which support and give a rotary 
motion to the fluted roller, whilst a of clamps faced with leather or 
other suitable material embrace the roller and move to and fro in a longi- 
tudinal direction, 

31. Parntino, GrLpInG, SILVERING, AND ORNAMENTING GLass, W. Suther- 
land, Manchester.—Dated 2nd January, 1874. 

The plate of glass is first ground on one side and the design traced upon 
it; the colours, paints, and metals are then applied with varnish or size, 
and the glass is then put in a stove to dry and harden; other colours or 
metals are then applied and hardened in the same way. The ornamented 
glass may be secured to slabs of cement or other substance ; another part 
of this invention ists in the application oi the transfer process used 
in porcelain to ground glass, 

33. Pavements AND Pavine MatTeriats, 4, Van Camp, Washington, U.S., 
and @. Clark, Craven-buildings, Drury-lane, Lond ted 2nd 


lion, — 
January, 1874. 

First, the production of asp te by combining asphaltum 
with broken or pulverised stone or rock, and its application to paving 
and other purposes in the manner described in the specification. Secondly, 
the moulding of asphaltum concrete into quarries or blocks of any re- 
quired form or size, and their application to paving and other purposes. 
Thirdly, the imbedding and fixing of tramway rails in asphaltum con- 
crete or asphalte pavement, and making rails of a suitable form for that 

lurpose, substantially as described in the specification. Fourthly, the 
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ormation of a ch in asy pa tin which tramway are 
fixed, such channel running along one side of each rail in the manner de- 
scribed in the specification. 


34. Cements, PLaster, oR ARTIFICIAL Stone, G. H. Forbes, Broughton.— 
Dated 2nd January, 1874. 

According to the inventor’s present invention he combines the foul lime 
of gasworks, or its equivalent, with coke, with or without chalk or lime- 
stone, with or without bituminous substance, and with or without bydro- 
carbon oil or spirit. The compound is burnt in a grate or stove, and when 
sufficiently burnt is reduced tv powder fer use as cement or plaster or 
artificial stone. 

36. Dyeinc Warps, R. Goltheil, Berlin.—A communication from A. Lem- 
mens, Gladbach.— Dated 2nd January, 1874. 

This invention relates to the dyeing of warps, more particularly such as 
are employed in fabrics es a cotton warp and woollen weft. The 
dyeing apparatus is arranged between the — beams and the usual 
dressing machinery, so that the warp runs without manipulation from 


48. Scourntnc on WasHinc anp Dyeina Woot, J. Petrie, jun., Rochdale. 
—Dated January, 1874. 

This;invention consists, First, in a method of giving motion to the 
rakes of washing and dy machines, Secondly, in a method of squeez- 
ing the wet material and returning the liquor to the trough. ly, 
to o oscillating ——s oe a pak. ina ogee of straining _ 
wet material as a especial] ; the rakes through a 
grid, and an air-tight cover is olaeted. ee —_ 

OS Soom oR Fasteninos, J. Harrington, Ryde.—Dated Srd January, 


874. 
This lock or fastening is formed in two parts, one of which is capable 
of —— screwed or slidden into the other part. When the parts are 
screwed together teeth are formed on the end of the male part of the lock, 


into which a spring catch takes to keep the in their locked position, 
a spring catch being also employed to re’ the parts in their locked 
position when they are slidden together. In both cases a key is employed 
to raise the spring catch to allow of the two parts of the lock being 


separated. 
45. Carsutinc Borries AND OTHER VESSELS, J. Paterson, Leyton.—Dated 
3rd January, 1874. 

This invention relates to improvements on the capsuling machine 
arranged to be worked by hanical appli in lieu of by liquid or 
air pressure described in the specification of letters patent grauted on 
the 28th of November, 1871, No. 3213; and consists in imparting a self- 
adjusting oscillating or pivoting motion to the slides or — which press 
upon the india-rubber chamber so as to dat ep to 
tapered bottle necks. 

46. cree J. Lancaster, Canning Town, London.—Dated 8rd January, 
‘ 








In order to prevent slipping the inventor proposes to form a groove on 
the ground face of the shoe into which is inserted blocks of wood having 
nails with the heads projecting driven into them, or furnished with stri 
of steel or iron. He also attaches to the shoe an artificial frog having the 
under surface of leather or other material and fitted to a web or flange a 
the back of the shoe, 

47. Looms, J. Peel and S. Emsley, Bradford.—Dated 8rd January, 1874. 

This invention relates to checking shuttles and pickers and lubricating 
the picker spindle. A metal apparatus in which is formed a chamber is 
employed ; in the chamber is placed felted wool or any other material 
imbibing oil ; the picker spindle passes through the chamber and felted 
wool, A projection is cast on the chamber, to which is attached a check 
satrap, checking the shuttle, picker, and lubricator; the spindle is lubri- 
cated upon its length by the picker. 

48. tama J. Betteley, Lime-street, London.—Dated 8rd January 
4 


This consists of, First, constructing paeee from a combination of 
wrought and cast metals, the blades having narrow necks and eyes as 
described ; and, Secondly, employing two or more propellers upon the 
same shalt, the propellers being either in ey apertures in the dead 
wood, in the same aperture, or one or two an aperture, and one pro- 
jecting within or beyond the stern post of the vessel. 


49. a Miuitary Druitt, B. P. Clark, Bath.—Dated 8rd January, 
4. 


The chief feature consists in mounting the figures or men on pins or 
ivots, so that they may be removed and ee in any position required. 
he pins are fitted in rows or otherwise in a base plate, and each figure 

is mounted on a ved disc, so that by gearing these together by a band 
or otherwise, different its may ted simultaneously by 
all the figures if desired. 


50. ae, W. A. Gibbs, Sewardstone, Woodford.—Dated 3rd January, 
874. 


This invention relates to inventions described in the specifications of 
— Nos, 2145, a.D. 1870, aud 314, 4.D. 1872, and consists, First, of the 
ollowing apparatus :—The said apparatus consists of an open trough con- 
taining an air-duct of an improved form. Heated air is forced through 
the air-duct and its lips, and dries the substance in the trough, which 
substance may be caused to pass along the trough by the inclination of 
the said trough, or by a reciprocating floor, or by a creeper, an 
lightened up by tines worked by cranks and tappets. A fixed or a 
vibrating longitudinal diaphragm is used in the air-duct, or a sheet of 
iron bent into the shape of the air-duct and perforated may be fixed 
inside the air-duct or to the reciprocating floor, so as to constitute an 
inner air-duct. Instead of a tines for lightening up the sub- 
stance to be dried it may be fed into two revolving cylinders of woven 
wire or of perforated metal mounted in the trough. The invention 
further consists in applying shelves or tines to the interior of the afore- 
said cylinders, and to the interior of the revolving cylinders or cases 
described in the specifications hereinbefore referred to. The invention 
further consists in arranging a tubes in cylinders or cases of 
either of the kinds above referred to. The invention further consists of 
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the one to the other, becoming dyed in its course by bein, 4 
a succession of troughs containing the liquid dye or mordant, each trough 
being provided with guide or dipping rollers and squeezing rollers. 
one or more parts of its course the yarn is led over heated cylinders over- 
head, so as to expose considerable length for drying. 


37. Composition ror Brarinas, S. Cohne, Soho.—Dated 3rd January, 
1874. 

The chief feature of novelty in this invention is the application of 
asbestos combined in certain proportions with plumbago, both well 
ground, intermixed, and made into a semi-dry paste with silicate of soda 
or silicate of potash liquid. The paste is pressed into a mass, from which 
the bearings may be cut or turned or may be moulded at once into the 
form desired. In | case it is well dried and afterwards impregnated in 
its pores with melted paraffine or ozokerit. 


38. SesquicarnonaTe OF AMMONIA, G. Chapman, Glasgow.—Dated 3rd 
January, 1874. 

This invention consists seveean sane d in vaporising urine, gas liquor, or 
other ammoniacal liquor; removing some of the liquor when the carbonic 
acid becomes deficient ; distilling ammonia from the removed liquor, car- 
bonating it, and mixing it with the raw liquor. 


39. InpicaTING THE PosiTION oF THE RuppER, H. J. Westrupp, Austin 
Friars, London.—Dated 3rd January, 1874. 

This invention consists, First, in a means of rotating the lamp or other 
indicating medium by os or other equivalent instruments set in 
motion by the rudder and put in and out of action as required by a screw, 
cam, lever clutch, or other suitable mechanical device. The same object 
is also effected by a cord or chain moved by the rudder, and having a knot 
or other enlargement whic gages with certain guide wheels and forks 
or projections to turn the lamp or other indicating medium, and disen- 
gages therefrom when the said lamp, etcetera, is intended to remain 
stationary. When necessary, a brake or locking apparatus is employed to 
retain the lamp, etcetera, in position when the driving means is thrown 
out of action. Secondly, in an arrangement of runn and guiding 
tackle for hoisting and lowering and maintaining in position revolving 
lamps, shades, or semaphores from the deck, so as to avoid going aloft to 
attach or detach them, such hoisting and lowering tackle admitting of 
the necessary revolution of the lamp, shade. or semaphore being effected 
by the means forming the first part of the invention or otherwise. 


40. Reoistertnc Number or Passencers, J. 7. Emslie, Aston.—Dated 
Srd January, 1874. 

One or more travelling bands or strips of paper or suitable material is 
in its noe perforated and cut for purposes of numerical registration, 
by tools actuated by levers or mechanism, by passage of persons through 
a tell-tale bar or gate, or treading or ing over a step or platform. 
Continuous or intermittent clockwork movement of the bands or strips 
and self-winding-up arrangement of same with sometimes a preventive 
contrivance against overwinding. 


41. Cuttina Continvous Parer into Sueers, H. M. Nicholls, Great 
Portland-street, London,—Dated 3rd January, 1874. 

In the process of cutting sheets from the web the improvements relate, 
First, to cutting, combined with securing the tail of the sheet for piling, 
being improvements on the invention described in specification No, 3510 
(1869). 8 dly, hanism for cutting and piling independently. In 
both cases there are provisions for stopping the paper, for cutting and 
dealing with the paper that accumulates du the cutting. Thirdly, to 
mechanism described in specification No. 2808 (1866), in which the knife 
and gripper revolve with a cylinder, and the knife turns on a centre to 
deliver the tail of the sheet. And in the process of piling, the object is 
to form a vertical pile of sheets laid horizontally. First, a quire of sheets 
are piled, and at ——- intervals the be are carried forward and piled 
on to an accumulating pile by blasts of air. Secondly, the sheets asthey 
are cut are carried forward separately by running tapes and piled b 
blasts of air; and Thirdly, there are two tables, one over the other, wit! 
two lines of running tapes diverging from the cutting point to each table 


respectively. 
A. Higginson, Liverpool.—Dated 3rd 


42- Governors ror ENGINES, 
January, 1874. 

~First, the inventor constructs a governor of two rotating cog-wheels in a 
case filled with water or other liquid. These cog wheels are rotated from the 
engine. For the space of two two proj ig pieces are one 
at each end of the case; one of age 2 ea eee: he ible to - 
late the flow of liquid. A cylinder with a loose piston is fitted to the 
case and has communication with the interior of case, one end above 
and the other below the cog-wheels. Secondly, for the purpose of properly 
controlling the motion of engines provided with the above or any other 
governors, the inventor makes use of a reacting t fi loosely ina 
cylinder filled with liquid. The said weight is connected to vernor 
by or through a spring directly or indirectly, so that too en ic action 
of the governor is counteracted. 














Pp inery for drying, g of a case sur ted by a 
jogging cover, and divided lonyitudinally into compartments, each of 
which is furnished with an endless band carrying tines and with air- 
ducts at each side. This case is combined with an air-heating apparatus 
and fans so constructed and arranged that the heated air and products of 
combustion from the furnace shall be driven through the air-ducts in the 
upper compartments of the said case so as to act upon the wettest portion 
of the substance to be dried, and that heated air from air-heating tubes 
in the fire-box shall be driven into and through the air-ducts in the 
lower compartments of the suid case, as so to complete the drying of 
such substance, 

56. A New Corkscrew, N. A. Delavigne, Paris.— Dated 5th January, 1874 

This corkscrew is composed of a lever or handle having a slot in which 
plays a piece ending at one part in a forked extension and carrying a ring 
in the middle. The lever is terminated beyond the above-mentioned 
slot by a socket or cap in which moves the head of the bit of the cork- 
screw, 80 that it may always lower at a right angle to the lever. A 
spring fixed on the lever where the cap begins serves to prevent the bit 
from rising in a contrary direction. For this peg the head of the 
bit ends in a stop-piece which lodges in a notch made within the cap at 
its base. When the instrument is used it is screwed into the cork in the 
ordinary manner and in its rectilineal position, until the ring comes 
against the neck of the bottle, where it is stopped by means of a shoulder 
or collar forming bearing made inside the ring and of one piece with it. 
This shoulder supports the entire strain of the operation, and this strain 
being in inverse direction to the ist there is equilibrium, and all 
danger of breakage is obviated. The end of the fork coming on the neck 
of the bottle when the lever is brought down, the result is a point of con- 
tact serving to completely counterbalance the lever, upon which it is only 
necessary to exert a very moderate pressure to bring the cork out of the 
bottle in a perfectly vertical direction and in the axis of the bottle, in 
the same way as the beam acts upon the piston in a pump. 


59. Boots anv Suogs, 4, C. Andrews, Birmingham. —Dated 5th January, 
1 


of hinery for paring and finishing the edges 
of the soles and heels, and the edges and chamfers, or inclines of the 
waists of boots and shoes, and also tor burnishing black bottoms ef boots 
and shoes. The paring of the edge of the heel is effected by a disc-like 
rotating cutter, and the paring of the front of the heel by a rotatin 
cutting blade or by a disc-like cutter, the boot or shoe being supporte 
by a roller and moved against the cutter by the workman. The edge 
of the sole is pared by a fixed adjustable cutter, the boot or shoe being 
guided and protected by a small guide roller. A rotating disc-cutter 
may be used instead of the fixed cutter. The chamfering of the waist 
of the t or shoe is effected by an oscillating, rasping, or chamfering 
tool, a guide roller guiding the boot or shoe and preventing the tool in- 
es the upper leather. The finishing of the edges of the soles and 
eels and waists of the boots and shoes is effected by a series of heated 
smoo! or ironing tools, having an oscillating motion, the burnishing 
ends of the tools being made to rub against the required parts as the 
boot or shoe supported on a roller is carried against the said tools by the 
workman. By a change of tools the burnisbing of a black bottom to the 
boot or shoe may be effected. 
64. Furnaces ror Manvuracturina Iron, M. Benson, Southampton-build- 
wngs, London.—A communication from G. W. Morris, J. 8. Robinson, 
G. N. Mackenzic, and P. B. Brocchus, Baltimore.—Dated 6th January, 
1874. 
This improvement consists in constructing and combining mixing and 
busti hamb wi iting and puddling furnaces, for using 
hydrocarbon vapour or gas combined with air or superheated steam as 
fuel for heating purposes. 
86. Hottow Bars ror Furnaces, T. Cain, Lake Douglas.—Dated 7th 
January, 1874. 

The chief features of novelty in this invention are, First, the construc- 
tion of fire-bars having two or more holes or wes running longitudi 
nally for the puapene of connecting with hollow upper and lower cham- 
bers ; Secondly, the hollow upper and lower chambersefore mentioned, 
and the Piecing of the same in some cases at or near the centre of the 
hollow fire-bars; Thirdly, the construction of the fire-bars, the end 

eces, and the hollow chambers with holes to facilitate cleaning; and 

e providing of these holes with screw plugs or other eg ag Fourthly, 
the use of condensed water from a surface d or circulating in 

he bars. 
108. Storrerine Arratep Liquip Borrtes, W. J. Vernon, Crewe.—Dat 
8th January, 1874. 

This invention has for its object to facilitate the closing or stoppering 
of aerated liquid bottles having light internal stoppers, for example 
stoppers & vulcanised india-rubber washer fixed on a ligh 
spindle stem or cylinder, the A my gravity of the entire stopper no 
exceeding the specific gravity of the liquid in the bottles, Such bottles 
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whilst being charged with aerated liquid in a bottling machine, are for 
this purpose usually inverted or turned with their necks downwards, 
but their stoppers being comparatively light do not when the bottles 
have been charged sink or fall into their proper positions for closing the 
same. Now this invention consists in effecting the closing or stoppering 
of such inverted bottles as aforesaid by attaching or connecting to the 
stopper before placing the bottle in the filling or charging machine a 
closing device of such specific gravity, that the weight of the stopper and 
closing device combined shall exceed the specific gravity of the liquid 
contained in the bottle, thereby causing the stopper to descend and, 
guided within the orifice of the bottle’s neck by the spindle and closing 
device thereto attached, to assume the proper position for closing or 
stoppering the orifice in the bottle, in which position the stopper will 
be retained by the pressure of the gases within the bottle. The weight 
or device may then be removed from the spindle stem or cylinder of 
the stopper, and applied to the stopper of another empty bottle, and 
so on. 

115. Sacks or Baas, W. Cox, Lochee, N.B.—Dated 8th January, 1874. 

The feature of novelty which constitutes this invention is the inser- 
tion of one or more cords between the stitched portions of sacks or bags. 
180. Steam Gexernator, W. EB. Gedoe, Wellington-street, Strand.—A com- 

munication from J. F. Renard fils, Lidge. —Dated 9th January, 1874. 

This invention relates to a multitubular steam generator with exterior 
fireplace, applicable to fixed engines. The generator is composed of two 
cylinders of equal diameter, but of unequal length, united by a tube or 
cylinder of half their diameter, and by tube plates receiving a consider- 
able number of steam tubes, which are exposed to the direct action of 
the fire, the flame and the gases after passing through the sheaf of tubes 
going into two flues. Behind the fire-bridge is a reservoir receiving all 
the particles of coal carried away by the gases. The feed takes place 
from the bottom end, which also serves as reservoir for the calcareous 
deposits accumulating within the generator. The advantages claimed 
are—great production and rapid getting up of steam, great saving of fuel 
by the complete utilisation of the caloric, lightness and relatively smaller 
bulk, good steam and water chamber, construction simple, and easy in- 
spection, repair, cleansing, and freeing from incrustation. 

192. CLirs on HoLpeRs aNd THEIR CHAINS FOR CLOTH-STRETCRING, 2, 
Stewart, Glasgow.— Dated 15th January, 1874. 

This invention consists of an improved construction of the parts of chain 
clips for griping the selvages of cloth while being treated in stretching 
and finishing machines (such asthe “ Bridson"’ and others), being also 
improvements on the patented invention, John Erskine Brown, No, 8415, 
dated 29th December, 1866, and consists in forming the chain in a parallel 
form, each link of a light deep hollow rectangular form, to receive tke 
teeth of their chain wheels, and having an open or double and a single 
central joint piece at their opposite ends, so that the front end of each fits 
into the back end of the next link, with a pin passed through them and 
riveted on each side to form the articulate joint between the links 
throughout the chain. Each link carries the lower stationary jaw of the 
clip attached to its one side by two arms, to which the upper movable 
jaw is jointed by twoarms projecting down from it and a long small joint 
pin, upon which an improved construction of twisting spiral spring is 
mounted, coiled out of a single piece of fine hard-drawn steel wire, from 
a projecting looped lever piece in the centre towards each side in right and 
left-handed spirals, leaving the two free ends projecting to prevent their 
twisting, while the looped lever piece is free to act, by the power of both 
spirals, on a central pendent arm of the upper acting jaw of the clips to 
make it gripe the selvage of the cloth, otherwise all much in a usual 
manner; an arm projects upwards from the moving jaw, which works on 
a stationary cam or zroove surface to pull it back against the power of the 
spring at the parts of the machine where the cloth has to be entered or 
released from these grips or gripers, while and by the motion of these and 
the chains through the machine. 


208. Lamp Biack, A. M. Clark, Chancery-lane, London.—A communication 
Srom J. Rogers, New Yok, U.8.— Dated 16th January, 1874. 

The inventor so constructs a lampblack furnace that a natural vertical air 
current will be created by the flame all round the pan, and supply only just 
as much air to the flame as will convert the products of combustion into 
Jampblack. He makes the pan of annular form with a central perforated 
pipe for the supply of air, and he also makes the shell or furnace, enclosing 
the combustion chamber, with double walls perforated for admitting 
radial horizontal air currents to mingle with the upward currents. 

1606. Paint, W.C. Nangle, Bull Point, Devonpart.—Dated 7th May, 1874. 

The basis of this improved paint is tar from which some of the oils have 
been extracted, the nature of tar freed from these oils ditfering materially 
from that of ordinary tar. This taris mixed with rosin and sulphur, or 
with shellac or other equivalent for the rosin, or with shellac and rosin, 
and in some cases the sulphur may be dispensed with. The mixture is 
diluted with spirits of turpentine. Paint thus prepared will give a beau- 
tiful black enamel appearance to any surface upon which it may be 
applied, but strong stainers may be added to give it different colours. 
2246. CLosino THE ENDs oF AND Jomntnc Mera Pires, H H. Murdoch, 

Staple-inn, London.—A communication from W. A. Shaw, New York, 
U.8.—Dated 29:h June, 1874. 

This invention consists, First. of improvements in closing the ends of 
pipes. A peculiarly shaped collar screwed externally is placed in the 
mould in such a position that when the pipe is cast the said collar shall 
be securely fixed thereon. The pipe may then be closed by means of a 
cap in which is formed a screw thread corresponding with that on the 
collar. Instead of screwing the cap to the collar on the pipe, the said cap 
may be secured by means of lugs on the said collar engaging with inclines 
on the cap. The invention consists, further, in connecting metal pipes 
together by means of a sleeve lined with solder. The invention consists, 
further, in combining fine and coarse solder in various forms. Or fine 
and coarse solder may be cast in a suitable vessel and pressed out through 
a die in the form of bars, tubes, rods, or sheets. This part of the inven- 
tion is applicable to the manufacture of foil. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tus week the iron market experiences a sense of relief. The 
coal wages question is mutually settled. The agreement come to be- 
tween the masters and the men, through the interposition of the 
Mayor of Birmingham, was as follows :—‘‘The following shall be 
the scale of wages: when furnace coal is 19s., the wages of thick coal 
miners shall be 5s, 6d.; when coal is 17s, Gd., wages shall be 5s.; 
when coal is 16s., wages shall be 4s, Gd.; when coal is 13s., wages 
shall be 4s.; when coal is 1ls., wages shall be 3s. 6d.; 5s. Gd. and 
3s. 6d. to be the maximum and minimum rates respectively.” 
With reference to the above the following note is appended: 
“The selling prices are those per statute ton of furnace coal, as 
quoted in the Earl of Dudley’s circular for coal east of Dudley.” 
The recommendation concludes :—‘*Thin coal wages in the Dudley 
district shall be 3s, 3d. per day when thick coal wages are 4s, 6d., 
and to rise and fall 3d. for each 6d. for thick coul wages. The 
relative rates for thin coal in the various districts to be preserved. 
No further alterations to be made in prices before the 20th Sep- 
tember; the agreement to be terminable at six months’ notice on 
either side,” * 

To this some little opposition by the men has been shown here 
and there throughout the district, but it is thought that the 
opposition will have no very sensible effect upon the mass of the 
workers, The terms are being recommended by the union leaders, 
and it is unlikely that support will be forthcoming if the men will 
not accept them. If the discontents, as is improbable, should 
remain out for a short time, no great amount of inconvenience will 
be felt, inasmuch as it will take some time before the pits can 
be got into workable order, and the necessities of the market 
are ¥ far from pressing. The men who are resuming 
work are ‘quite sufficient to supply all the fuel required. On 
Tuesday the coalmasters met at Dudley, and resolved to ratify the 
preceding terms if they were immediately accepted by the men; 
but that they will there can scarcely be a doubt. 

A better state of things cannot, it is believed, be far off. En- 
couragement to this is found in the reduced prices for best pig 
and finished iron, determined upon last Thursday. All the firms 
who were charging on the scale of £14 for bars are now quoting 
£12 per ton. Messrs. Bagnalls are no exception. Their I.B. 
crown bars range from £12 for flats from lin, to Gin. and from 
rounds and squares from jin. to 3in., up to £19 10s. for bars from 
Thin. to 7}in.; 7in., 8in., and Yin. flat bars are £13; turning and 
cable bars are £12; for plating bars £12 10s. is asked; best bars 
are £13, best riveted iron is £13 10s., and best boiler strips are £15, 
Hoops are quoted by the same firm at £13 up to19 W.G. Their 
singles (20 W.G.) are £14, doubles (24 W.G.) £15 10s., and lattin 
(27 W.G.) £17. Boiler plates up to 4 cwt. are £14, angle bars 
rom lin, to 4in. are £12 10s., and best angle bars of the same 
sizes £13 10s, Gas strip is £11 10s,, according to the size, 

















The iron of the second-class firms still ranges from £10 10s. to 
£11 for bars ; but hardly enough time has yet elapsed to enable 
either second or Sibdee firms to see their way to settle down. 
There ought not to be much alteration arising out of the action 
which the first-class firms have taken, still it will be impossible 
but that customers of even second or third-class houses will look 
for some little benefit. 

Most of the first-class pig firms are following the lead inaugurated 
by the Lilleshall Co, There are, however, some makers of excellent 
qualities who have not yet determined upon any decided change, 
because, owing to the suspension of operations at their furnaces, 
their stocks have declined to a very low point. 

The ironworkers are very much gratified with the position in 

which they are placed in respect of wages throughout the ensuing 
three months. A rise even of 3d. per ton was scarcely what they 
had expected. There is now reason to conclude that the examina- 
tion of makers’ books at the close of next quarter will tell a 
different tale. Puddlers must then be prepared to find their 
»rices rather lower than 11s. 9d. for a ton. There are union mem- 
ison of their order who fear that by that time the minimum 
(9s. Gd) will have been touched ; but I do not share in that fear. 
The bottom will be touched gradually. 

It is cause for great satisfaction that by the recent negotiations 
between masters and men, alike in the iron and coal trades, a 
foundation has been laid whereby wages may henceforth be ad- 
justed without the disagreements which have been only too easily 
provoked, When the prices of best iron and best coal have been 
fixed quarter by quarter, the men, as well at the collieries as at 
the mills and furnaces, will know what their rate of remuneration 
will be, and there will then be no excuse for any cessation of 
work. ‘ 

The attendance on the Birmingham ‘Change yesterday—-Thurs. 
day— was comparatively small, and the value of individual trans 
actions, as a rule, was only infinitesimal. It was generally 
expected that the reductions determined upon last week would 
have exerted an appreciable influence over the market, Buyers, 
however, refrain from purchasing with anything approaching to 
freedom, believing that the rates of iron must yet come down to a 
lower standard; but makers assert that this cannot be until the 
miners’ dispute has been wholly adjusted, and the rates of the fuel 
lowered. 

Though all-mine hot blast, made from ironstone the produce of 
the district, is quotable at £6, and cold blast £5 10s., and cinder 
pigs at the lowest rates possible to bring in a profit, they fail to pro- 
voke specifications of any moment. ‘The lowest ebbing point, how 
ever, has been touched, and I am of opinion that prospects must 
brighten. I do not, however, anticipate a speedy revival of trade. 
It will be some time before the market completely disentangles 
itself from the maze of depressing intluences by which it has been 
surrounded during the past quarter in particular. 

The improved prospects of trade have caused several furnaces to 
be relighted, and others are sure to follow very shortly. Messrs. 
Solly and Urwick, Willenhall; D. Rose, Moxley; and the Tame 
Iron Company, Bilston, have each blown in a furnace. 

As to the Birmingham industries, I may state that trade on the 
whole is far from satisfactory, though the accumulation of orders 
during the stock-taking and balancing that have lately been carried 
on has caused a temporary impetus. In the ironworking depait- 
ments the machine and tool branches are the most conspicuously 
active. Metal rollers are fairly off for work, Unusual prosperity 
characterises the mixed metal branches. There is a good demand 
for coach ironwork. Brass founders are well employed. Electro- 
platers ard Britannia metal workers are able to work full time. 
With the approach of the sporting season the birding gun branch 
is improving. The minor miscellaneous trades are generally in a 
satisfactory state. 

An order for 90,000ft. of tubing from Nova Scotia, which had 
been sent back from this district because the price marked upon 
it would have involved a serious loss to the producer, has been 
accepted by a United States firm, but transatlantic compeers en- 
joying lower rates of the raw materials, less cost of labour, and 
particularly greater cheapness of fuel than makers hereabouts, 
are thus evidently able to work at a profit rates that would be 
ruinous to local tube makers. 

The Crown Tube Works of Messrs, Jas. Russell and Co., Limited, 
Wednesbury, have recently undergone considerable enlargement in 
the fitting department, a long range of shopping having been 
added to the already extensive premises occupied by the firm. 

Mr. Edward Davies, of the Crown Galvanised Ironworks, 
Wolverhampton, has retired from the management of the concern 
through ill-health, and has transferred it to his two sons, who 
have been some time associated with himin the management. Iy 
the future the business will be carried on under the style of 
* Davies Brothers.” 


Civil engineering matters in connection with the borough of | 


Wolverhampton will soon be topics of much debate there. Owing 
to an outbreak a few months ago of enteric fever, Dr. Lallard 


was sent down by the Local Government Board; Dr, Ballard’s | 
report has just reached the authorities. Therein, the inspector | 


draws particular attention to the system in vogue in Wolver- 
hampton of removing house refuse, drainage, and the water supply. 
As to the first, he strongly denounces the midden, privy, aud open 
ashpit system, shows the great injury to health that bas been 
occasioned by it, and recommends in its stead the tub or pail 
system as best adapted to the character of the town and its popu- 
lation. Wolverhampton has recently been deep sewered, and the 
sewage carried on to an irrigation farm purchased for the purpose 
by the corporation. But the old sewers were not closed. Un the 
course of these old sewers thirty-four deaths occurred a short 
time ago from enteric fever; but in the same street houses 
draining into the new sewers, which are well ventilated, have 
been altogether free from the disease. Under these circumstances 
the inspector of course recommends that the corporation should 
take every opportunity which presents itself to require owners to 
divert their drainage from the old into the new sewers, Relative 
to the water supply, which is now in the hands of the Corporation 
who purchased the company’s rights, the inspector finds that 
though three deep wells are portions of the supply, yet that there 
are two brooks from which water is occasionally taken. Both 
these brooks are polluted, and the inspector advises that one of 
them should be altogether closed, and the supply from the other 
properly filtered. 

At the Queen’s Head, Hanley, on Monday, twelve representa- 
tive coalmasters and twelve representative miners met to discuss 
the proposed reduction of 20 per cent, in wages. The discussion 
was carried on with closed doors, but the result was that each 
twelve will recommend to their constituents the fixing of a 10 per 
cent, reduction, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron trade has not as yet made a decided movement 
either one way or another. At Tuesday’s market No. 3 was in more 
request than for either of the two preceding weeks, and, if any- 
thing, quotations were a little stiffer. But this is altogether 
attributable to the special requirements of one or two large 
buyers whose engagements compelled them to enter the market, 
In one or two cases 64s. was paid for No. 3, and some makers 
were disinclined to dispose of that quality for less than 65s., but 
the average of the sales made and in prospect will not exceed 
62s. 6d. Practically, therefore, quotations remain unaltered, nor 


is there much chance of an improvement for some weeks to come. 

The production of Tees-side blast furnaces fails to reach its 
average, owing to the large number of furnaces out of blast. The 
monthly make does not now exceed 150,000 tons per month, 
although the average of the last two years is at the rate of about 
165,000 tons monthly. There is very little being done in the way 
of extending the blast furnace plant of the district, The Ferry- 





| the iron trade are considerably improved, 





hill Iron Company and the Loftus Iron Company are each com- 
pleting two new hematin which are likely to be blown in within 
the next few days, while Messrs. bell Brothers, of the Clarence 
Ironworks, are now adding three new furnaces to their already 
large plant, but they will not be completed this year, 

The finished iron trade is extrem: ly dull and quiet. Orders for 
rails are very scarce, and the majority of the rail mills are not at 
all fully employe’. Owing, however, to a fair amount of activity 
among iron shipbuilders, plate ni:nufacturers are doing a better 
business, and prices are such as to leave a better margin of profit. 
Rails are quoted at £8 5s. to £8 10s, for ordinary sections, and 
plates at £10 5s. to £10 15s, 

The question of ironworkers’ wages is now exciting some 
little attention among finished iron makers. From the 20th 
of the present month it was agreed that the resolutions 
arrived at at Derby in the early part of the present year, 
and according to whic! the wages of puddlers and millmen should 


| bear a certain proportion to the ascertained selling price of iron, by 


twelve selected firms in Staffordshire over the previous quarter, 
will come into force. It is not, however, expected that wages will 
undergo any material change, and as puddlers are now receiving 
about 12s, bd. per ton, they have little reason tocomplain. Indeed, 
it may be said that relatively to the selling price of iron, their 
wages are considerably better than they have ever been before. 

The firm of Raylton, Dixon, and Co., have just concluded a 
contract with the Admiralty for the building of a man-of-war 
vessel, the first ever built on the Tees. Messrs. Dixon and Co. 
are taking up a leading position among North of England ship- 
building firms, They are now busily engaged in the construction 
of several large merchantmen, and recently they have turned out 
more vessels than any other firm onthe Tees. Other firms, how 
ever, have not been behind the time of day, for Messrs. Pearce 
and Lockwood, at Stockton, Messrs. J. Richardson and Co., at 
South Stockton, Messrs. Withy, Alexander and Co., at Hartle- 
pool, Messrs. Richardson and Sons, at Hartlepool, have each been 
deivg a fair business. These, with the exception of one or two 
small tirms, are the only shipbuilding companies on the Tees. 

The scheme of the construction of new docks at Stockton has 
had to be abandoned for the present session, owing to the opposi 
tion with which the scheme was threatened by the ** vested inte- 
rests” of that town. This isa matter to be regretted, inasmuch 
as a system of new docks was the one thing needful to give Steck- 
ton a chance of making progress, »nd as it is being deprived of 
adequate shipping facilities, Stockton must yield up the palm to 
Middlesbrough, whose dock system hos recently been very con- 
side rably extended, the work undertaken by the North-Eastern 
Railway Company alone having cost upwards of £120,000. While 
speaking of the North-Eastern Company, I may remark that rapid 
progress is being made with the w railway station at Middles 
brough, which, when finished, wi: be one of the handsomest 
stations and most extensive in the Nerth of England. 

There is a great deal of depressiom and slackness in the Durham 
coal trade, the quantity of coal commmed for manufacturing pur- 
poses being far below the productive resources of the district. 
Producers are therefore compelled to limit their supplies to a 
large extent, and where this is nos done large stocks are being 
accumulated, Sinking and boring ave still going on at different 
places throughout the country. The Mainsforth Coal Company 
are busily working at their new sinking within fifty yards of the 
Ferryhill station, This has been a very expensive undertaking, 
the pit first sunk having had to be abandoned on account of quick 
sands and large-feeders of water. At several places on the line be 
tween Darlington and Durham trial sinkings are also in progress, 
and the Messrs. Pearce are developing at a rapid rate their new 
Windlestone royalty near Sedgetield. 

A meeting of the Durham Coal Trade Association has been 
called for to-day to consider the propriety of insisting on a further 
reduction in the wages of miners, It is intended, I believe, to 
propose a reduction of 10 per cent., and although the amount is not 
large, it is feared that it will provoke a strike on the part of the 
miners, The fear is principally based on the fact that when the 
last reduction of 10 per cent. was proposed some two months ago, 
there was a partial strike in different parts of the country, and it 
was only by a narrow majority that the country was saved from 
being plunged into the horrors of a long and desperate struggle. 
Since that time couls and coke have fallen considerably in value, 
and as the tendeucy of the market is still downward, coalowners 
feel it incumbent upon them to claim a further reduction, Even 
when this further reduction comes into etfect it will not represent 
a total reduction of more than one-half the amount, by which the 
wages of coal hewers bave been advanced within the last two years, 
The action to be taken by the Durham coa'owners will be watched 
with much interest, as there are about 60,000 miners employed in 
the county palatine, and about 21,000,000 tons of coal raised every 
year, 





NOTES FROM LANCASHIRE, 
(From our o 


Now that the quarterly meetings are over there is a prospect 
that some business may be done. Consumers appear to be settling 
down to business, and there was a more animated market at the 
Manchester weekly meeting, on Tuesday, than for some time past. 
Many orders which had been held back have now been placed, and 
it is probable that there are many more in hand which wiil be 
given out befurelong. There has been a good demand for pig iron 
for prompt delivery, and full rates have been realised, but there is 
still an indisposition to purchase forward requirements. This is, 
to a certain extent, due to the opinion prevailing in some quarters 
that coal will be cheaper, and that consequently pig iroa will be 
reduced ; but so far as my observations go, the probabilities of any 
material reduction of coal, at least for the present, are very small, 
and smelters, who are apparently of opinion that the lowest point 
has now been reached in pig iron, are not much disposed to make 
further concessions, Foundry pig iron deiivered in the Manchester 
districts is now quoted at from 70s. to 72s. Gd. per ton, and forge 
numbers at from 63s. to G5s, pertou, There has also been more 
doing in manufactured iron, and the prospects of this branch of 
Hoop iron delivered 
is quoted at £1110s, per ton, and bars at £9 1d5s., but £9 10s, 
would in all probability be accepted for forward contracts. 

Most of the rolling mills in this locality are now running full 
time, and as makers are generally fully eugaged for the next 
month or six weeks, a good many orders, where prompt delivery 
was required, have had to be declined. Founders and 
engineers are also very fairly employed, some considerable orders 
having beeu received since the close of the Cleveland strike. 

There has been scarcely so much activity in the coal trade 
during the past week, but generally a very fair amount of business 
continues to be done for the time of the year. The weather is 
naturally having an effect upon the demand for house coal, and in 
the Wigan district business is dull, with prices slightly easier, and 
the probability of a definite reductjpn at the end of the month- 
Although there is a good deal of underselling with inferior deserip- 
tions of burgy and slack, the limited supplies of the better class 
met with a very fair demand, and prices are steady. Good fur- 
nace coal sells readily at full prices. For gas coal and cannel, 
although the season is now getting late on, there has been a very 
fair demand, and prices are steady. But although a good many 
contracts have already been placed by gas companies, the large 
consumers appear to buy with great caution. Prices are very 
variable, according to quality. In the Wigan district cannel is 
offering at 38s. per ton at the pit mouth, but quotations run 
up as high as 35s. and 36s, per ton ; unscreened Arley is worth 
from lls. 6d. to 12s, 6d. per ton; unscreened gas coal from 10s, 
to lls.; and screened ditto about 15s, per ton at the pit mouth, 
The pit quotations for other descriptions of coal in the Wigan dis- 
tricts range about as under :—Arley mine coal, 15s. to 15s, 6d, 
per ton ; Pemberton four fect from, ls, 6d, to 13s. per ton; burgy, 
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from 7s. 9d. to 9s,; and slack from 5s. 6d. to 7s. according to 
uality. 

i In the shipping trade a very fair amount of business continues 

to be done in the best descriptions of coal, but ordinary steam 

coal is dull, and about 6d. per ton lower. 

The coke trade continues quiet, and prices are scarcely quotable, 
as many makers are selling on the best terms they can make with 
their customers. ; 

The strike in the Ashton and Oldham district continues, but 
supplies of coal from other quarters are now plentiful, and many 
of the railway sidings are crowded with coal. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE miners’ strike is anything but settled, and its consequences 
are daily becoming more forcibly apparent. One result of the 
cessation of the fuel supply has been that the coal merchants of 
this district are demanding considerably higher prices—a step in 
which they are merely following the lead of some of the colliery 
proprietors. I am not, however, disposed to believe that coal will 
become much dearer, seeing that the stocks on hand at many pits 
and wharves is very large, in addition to the facts that 
many of the pits are still at work, and that supplies 
are being arranged for from other districts. Nevertheless, in an- 





No. 1, 90s.; No. 3, 8ls.; Carron, No. 1, 85s.; Kinneil, No. 1, 82s. 

6d.; No. 3, 77s. 6d. , 
During the week there has been a considerable improvement in 

the exports. The shipments of pig iroa from Scotch ports for the 


crease, as compared with the corresponding week of 1873, of 1878 


week were 3180 tons, being an increase of 1020 tons on the corre- 
sponding week of last year. : 

There is no improvement to report in the malleable trade, what 
is everywhere very dull, with a tendency to lower prices. 

The reduction that was made in the prices of coals a week ago 
has not given any impetus to business. Everywhere the trade is 
depressed, with few orders on hand, and there can be little doubt 
that cheaper rates are in store for consumers, In the eastern 
districts business has been flat during the week, and orders for all 
descriptions of coal are coming in slowly. The demand is 
one slack for the home trade, and there is no improve- 
ment in the shipping trade. 

The miners’ strike in Lanarkshire, after lasting for nearly four 
months, is now virtually at an end. At the greater number of 
the collieries in the Motherwell and Hamilton districts—which 
were all along the most stout in their resistance—it has been 
resolved to resume work on the masters’ terms, A few works 
still hold out, but they must speedily succumb. They have no 
chance of success, and the only effect of their procedure will be to 





ticipation of what may come about, notices have been posted 
up, within the last day or two, at several of the ironworks, stating 
that if coal should increase in value or become appreciably scarce, 
the works will be closed until the normal condition of things is re- 


delay the opportunities for labour to those who have given in. 
I am informed that the ironmasters have no immediate intention 
of putting their furnaces in blast but intend to keep back until 
the last vestige of the strike has disappeared. It is even said that 


sumed. I hear of one or two establishments—notably the Parkgate | another “‘ break” in the wages is almost inevitable in the state of 


Ironworks, near Rotherham—being thrown completely idle owing | 
to the strike. In the instance I have just cited the fuel was ob- | 


the markets, before iron can be made to advantage. To put on 
the blasts at present when there is no demand for the raw 


tained from Earl Fitzwilliam’s Low Stubbin pit, where the men are material, would simply be to work for stock, with little or no 
out. The blast furnaces are being kept in with the stock of fuel | prospect of making anything by the business. 


which was on hand, but if the dispute lasts long they must be | 


damped down. 

On Friday last the notices expired at the Old Mill, Agnes Main, 
Rosa Main, Pinder Oaks, Darley Main, Swaithe Main, and 
Edmund’s Main pits, and at a few others the men have since 
turned out. In most instances the drop is 125 per cent., but at 
the Havercroft Main 10 per cent. only was required as against the 
20 per cent, notice given at the East Gawber Colliery. The | 
masters’ meeting at Doncaster on Saturday was looked forward to 
throughout the district with the most eager interest, there being 
a very general feeling abroad that the proposition of the Miners’ 
Association—to accept a drop of 10 per cent. on gross earnings 
instead of 12) per cent., as required by the masters—would be 
accededto. Theresaltshowed this expectation tobe wholly fallacious, 
for when the masters assembled, under the presidency of Mr. Charles 
Bartholomew, of Wombwell Main Colliery, they were unani- 
mously of an opinion which they embodied in a formal resolution, 
‘That, considering the state of trade and the reductions accepted 
‘n other districts, this meeting cannot recede from the demand for 
the reduction of 124 per cent., and if this be not accepted before | 
Thursday, the 16th instant, the offer will be withdrawn, and the 
meeting will consider itself at liberty to demand a larger reduc- 
tion.” This resolution was passed after a deputation from the 
men had put forward their view of the case. After the more im- 
mediate business of the meeting had been transacted it was deter- 
mined to reduce topmen’s wages 10 per cent., and to form a coal- 
owners’ association, with a capital or guarantee fund of £200,000. 
Theavowed objects of this association are stated tobe “the securing 
the masters against strikes, and for promoting a more harmonious 
feeling in the settlement of disputes between employers and em- 
ployed.” This not very comprehensive programme was discussed 
at some length, terminating in the project being largely subscribed , 
to by those present, all the leading colliery concerns in South York- 
shire and North Derbyshire being represented. When the decision 
just recorded became known to the miners, their surprise was not 
greater than their realisation of the fact, not previously very |! 
apparent, that the owners are indifferent about the duration of 
the strike, provided they attain their end. Recognising the gravity 
of the situation, the Council of the Miners’ Association again met 
on Monday, and arrived at what certainly appears the futile reso- | 
lution to accept a 10 percent, drop, but not more. This will be com- 
municated to the owners, who will, it issupposed, again meet to dis- 
cuss the matter. That they will adhere to theiralready twice-aflirmed 
determination I have good reasons for knowing ; indeed it is quite 
certain that other districts having been lowered this must needs 
follow. It is also quite ‘‘ on the cards ” that unless the men agree to 
the reduction now under consideration they willhave to face a drop 
of 25 to 30 per cent., and that too with their association much 
weakened by the recent colliery purchase and by the very large 
number of men out. This further reduction is by no means im- 
probable, and may be notified before I again have to report 
progress in yourcolumns, It would appear that the great bulk of 
the miners fail to appreciate their position in fully the same 
manner that thousands of those now on strike hardly know what 
they have struck for, and cannot possibly comprehend the critical 
position they may be in within another week. At the same time 
at many pits—Renishaw, Warrenvale, Thryberg, Newhill, Denaby, 
&c.—the men are working either on the owners’ terms or under 
temporary agreement to abide by the general result of the dispute. 
About 8000 men are thus at work, leaving 14,000 on the books of 
the association. With a further slight relief, say 3000 or 4000 
men, in the same direction the association may possibly be enabled 
to continue the fight on better terms. Whether the owners 
will allow that description of defence to be carried out yet re- 
mains to be seen. It hardly appears likely on the face of it. 
Having thus absorbed the greater portion of my space in tracing 
the progress of the miners’ strike I cannot enter into a detailed 
review of the local state of trade—supposing there to have been 
any change of importance. Such, however, is not the case, business 
items of interest being singularly conspicuous by their absence. In 
no department is there any change of note, trade on the whole 
ruling very dull at prices which are specially fixed in almost every 
individual instance. In giving evidence last week before a parlia- 
mentary committee, Sir John Brown stated that a new trade was be- 
ginning or had sprung up at Sheftield—the smelting of iron from the 
ore. At present there were seven or eight smelting furnaces erected, 
and it was his impression that within the next two or three years 
fifty additional ones would be erected. Spanish ores were being 
brought to Sheflield, and the manfacturers would be compelled to 
make theirown pig iron. Two-million tons of coal would annually be 
required to smelt it, It was an entirely new feature in the Sheffield 
trade, and was not known to the majority of the people there. 
The first cargo of ere from Spain to this country would, he 
believed, arrive in two or three weeks, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue warrant market has been somewhat firmer during the past 
week, but very little actual business has been done. Business on 
Friday afternoon, was done at 80s, 6d, cash, and 80s, a month 
hence. The market opened on Monday, at the last named figures, 
and the tone was generally quiet throughout. On Tuesday there 
was a steady market, with business at 80s. 6d. cash. Speculators 
are showing a little more caution than of late, and there are some 
hopes that the state of matters may ere long improve. 

The following are the quotations of the principal makers’ 
brands :—Gurtsherrie, No. 1, 105s.; No. 3, 84s.; Coltness, No. 1, 
107s. 6d.; Summerlee, No. 1, 100s.; No. 3, 85s.; Langloan, No. 1, 
107s. 6d.; No. 3, 85s.; Govan, No. 1, 83s. 6d.; No. 5, 81s.; Calder, 


’ 


The reduction of wages now accepted amounts to 40 per cent. 
at the ironmasters’ pits, and those of the salemasters who have 
not reduced to the same figure are expected to do so, 

Messrs. Merry and Cunninghame, Limited, have locked out the 
miners at three of their shale pits at Inkermann, in the vicinity 
of Johnstone, because their stock is so large that there is no room 
for further accumulations. A shilling per day of a reduction in 
wages has been intimated by Messrs. Anderson and Co., Linwood, 
where the present wage is 5s, The men employed atthe Haughhead 
and Blantyre collieries had a meeting a day or two ago, at which 
they passed a vote of “‘no confidence” in Mr. Macdonald, M.P., 
for recommending a close of the strike, and agreed to the following 
resolution, with acclamation :—‘‘That, seeing the market can 
afford 7s. per day, we resolve to keep the field till we get that 
wage.” I need scarcely add that there is not the remotest chance 
of their getting it. 

It is worthy of remark that the more industrious men in all the 
districts found employment long ago, and numbers of those who are 
holding out are said to prefer idleness to work under any circum- 
stances, The raising of subscriptions in aid of the men on strike 
has now been generally discontinued, and all they can have for 
support is any small sums that may yet remain at the credit of 
the local unions, which must speedily be exhausted. 

The Edinburgh Chamber of Commerce has had under its con- 
sideration the desirability of making more accesible to manufac- 
turers and artisans the specifications of patents that are lodged in 
the Chancery-office of the Registry-house in the Scotch capital. 
During the twenty years that have olapsed since the passing of 
the present Patent Act some 70,000 patents have been granted, 


| embracing improvements in almost every trade. The Chamber 


made a remit to its office-bearers to see what could be done for 
rendering the specifications more accessible, 

A great novelty in gas making, which was put in operation afew 
days ago at Niddry House, near Edinburgh, is deserving some small 
notice. Niddry House is the property of Mr. Wauchope. In the 
grounds that surround the mansion a small lime-kiln was erected 


, a short time ago, in the flues of which were fitted up two of the 


ordinary puddle boilers, and 200ft. of piping was attached to 
these, with the object of heating a number of greenhouses. It was 
found that the heat of the kiln was greater than was required for 
this apparatus (which, by the way, has turned out a complete suc- 
cess), and it occurred to Mr. Wauchope that the surplus heat might 
be used in making gas. With this object he had a retort, 5)ft. 
long, and 12in. bore, placed horizontally in the kiln, just above 
the iron door by which it is fed. A pipe conveys the gas to a hy- 
draulic main, through which it passes to condensers, thence to 
purifiers, and lastly to a small gas holder, from which pipes com- 
municate with the hose. The experiment has proved eminently 
successful, and it has been calculated that there will actually be a 
profit on the operations. Mr. Wauchope, it is said, intends taking 
out a patent for the process, which appears well worthy the atten- 
tion of gas engineers. 

A new method of clearing ground of trees, and which promises 
to be of the very first importance, not only in this country, but in 
the large forests of America, was tried the other day on the estate 
of Grangemuir, near Anstruther. It is the discovery of Mr. A. 
Gilchrist, of Carvennour, manager in Fifeshire for the Scottish 
Steam Cultivation Company, and consists in attaching a strong 
wire rope toa traction engine, with the other end secured toa 
tree, and by this means about 300 trees, varying from 6in. to 22in. 
in diameter, were torn up by the roots in = few hours. A tree 
3ft. in diameter, has been extracted from the ground in this way 
without difficulty, and it is anticipated that this new but simple 
mode of uprooting trees will speedily recommend itself on account 
alike of the saving of labour and expedition of the work. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


WHEN I last wrote Dowlais was in a tolerable state of activity ; 
now, unfortunately, the want of water is beginning to tell 
seriously, and the greater part of these extensive works are at a 
standstill. A few days ago many of the furnaces were damped 
down, and a part of the Bessemer works stopped, the cupolas 
being moved by hydraulic power. In addition, the puddling fur- 
naces are standing still, and prospects look very gloomy indeed, 
unless a thunderstorm should fill the ponds. 

Abernant has one solitary furnace ready for blowing in, but the 
order will not be given, I apprehend, until the question of wages 
is settled. Plymouth has two furnaces in blast, Cyfarthfa one, 
but all the mills are stopped, and rumour says, and I fear it is 
= based, that nothing like a resumption of work is likely in 

874. 

It is a thousand pities that Mr. Crawshay’s offer of a 20 per 
cent. reduction was not accepted. If it had been, there is every 
certainty that he would have gone on, according to the traditions 
of his family, and stocked puddled bar until trade revived. Now, 
he seems opposed to starting the works at any rate of reduction, 
unless orders should come in and justify such a course. 

At Rbymney, and other places, the want of water is grievously 
felt, most of the balance pits being stopped. An old collier speak- 
ing of this said :—‘‘I had rather they were stopped for want of 
water than on account of a difference with the men and the 
masters.” 

A reduction, and an important one, is looming and must be 
accepted. It is the only way to save the iron trade of South 
Wales. There is a great deal of disunion t the bers of 
the Ironmakers’ Association, and Mr. Kane, the president, has been 
striving arduously of late in all parts of the district to improve the 








No. 1, 1058,; No, 3, 85s.; Shotts, No. 97s. 6d.; No. 3, 85s,; Carn- 
bore, No. 1, 87s. 6d.; No. 3, 828.; Monkland, No. 1, 85s.; No. 3, 
82s, 6d.; Clyde, No. 1, 85s.; No. 3, 82s, 6d.; Eglinton, No. 1, 83s.; 
No, 3, 8ls.; Dalmellington, No. 1, 83s.; No. 3, 8ls.; Glengarnock, 


state of things. If he should counsel an opposition to the pro- 
| jected reductions it will be fatal to his association, There can be 
| no two opinions about this, and as he has really shown himself to 
be a rational, and intelligent man, it is to be hoped that he will 


week ending the 11th inst. amounted to 9352 tons, showing a de- , 
tons. The imports of Middlesbrough pigs at Grangemouth for the | 


earnestly press the ironworkers to accept the proposal of the em- 


a. 
| The Coalowners’ Association meet to-morrow, Friday, and it 
is expected that a resolution to reduce the wages of the colliers 
10 per cent. will be passed. As the price of coal has fallen some- 
thing like 40 per cent. this will not be a great hardship. Taking 
the mean of a collier’s wages as 7s, per diem, the two reductions 
amounting to 20 per cent. would still leave him nearly £2 per 
week, a state of things infinitely preferable to that of the iron- 
workers. The firemen in most of the coal districts of South 
Wales were earning previous to the first reduction £150 a year. I 
have heard men of limited income ask, how was it that the Chan- 
cellor of the Exchequer ignored this fact, and complain that the 
income tax collector has persistently passed these men by. The 
fact is one worth noting. Mr. Halliday is expected in this district 
this week. 

With reference to my statement last week that the North of 
England Engineers’ Institute and the Institution of Mechanical 
Engineers contemplate visiting Cardiff, I have further to add that 
committees have been formed at Cardiff, Swansea, Merthyr and 
Dowlais, Aberdare, Rhondda, Newport, and Mwynda, for the pur 
pose of arranging the reception, and a successful gathering may be 
anticipated. The Bessemer Steel Works of Dowlais, the Rhondda 
collieries, and the Bute Docks, are chief on the list of places to be 
seen. 

No improvement has occurred at Cyfarthfa, and the statement 
of a partial employment of the mills next week is contradicted. 

In the event of Cyfarthfa going on an extensive range of coke 
ovens is projected near Ynysfach furnace. The colliers are work- 
ing very well in all parts of the district, and within the last diy 
or two prices have remained tolerably firm. 

A new furnace, called Sir Ivor, has been put into blast at Dow- 
lais. It will take fully a double charge of an ordinary furnace, 
but the reports are not very satisfactory as to its success, 

The Cardiff tramway is working admirable, and it is expected 
that Newport will soon have one of its own. 

_ At Aberdare this week I was grieved to hear that there is very 
little hope for the ironworkers at Gadlys. Only old slack will be 
worked up, and at Abernant only the forges started. 
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1874, 1874, 
Castings—Large— £48 d. £ 8 a. Iron—Pigin Scotland—| £5.d. ¢ 6. ft 
Birmingham ........|11 0 1310 0 No. 1 Sthatesva'| 400.4236 
Cleveland ... 85 .900 NO. 3 wcccceonee} S1/ U..0 6 0 
Lancashire . 810 ..10 0 0 Pig in Yorkshire — | 
Statfordshire 0@ w=6@ 6 6 Nol. -| 47 6.00 6 
Scotland ... 70 «900 No. 2 }45 wv 080 
ales .. 00 -00080 No.3 . |} 40 o08u 
Yorkshire...... 80 «100 Pipes in Glasgow ....| 8 0 900 
Castinys —Small— Piates in Glasgow .... 12 0 0080 
Birmingham . 1610 ..19 0 0 Yorkshire - 11315 1600 
Cieveland. .... -/4210 .4 0 0 Rails—Cleveland ....| 8 5 8sbo 
Lancashire .... 10 IY OO it eresensee. 190 © w 10 0 
Staffordshire 00 .000 &. Yorkshire, Stecl | 10 15 -ll lo o 
Scotland . 120 «1600 Do. Iron, 8 5 -o V0 
Wales ... 00 -0 00 Wales cscccees ‘lo -S 50 
Yorkshire .|18 0 2 00 Rails—Old—Cleveland | 6 uy -7 006 
Copper — British — cake Staffordshire ....| 0 0 -000 
perton..........|84 0 ..87 0 0 Vorkshire w...| 610 ..7 0 0 
Australian, perton ..|°6 0 ..10 0 0 Railway Chairs— 
Best Selected .. ; 0 oy 0 0 slasgow. . | 510 .600 
Bottoms ...... 94 0 #83 00 Refined metal... 40.436 
BasSevccc-csccen | Fe O 3 0 0 Do.in Wales ....| 70 5.8 ou 
Do. refined ingot..| 0 0 - 0 0 0 | Sheets, single, in— | 
Bheet......+0++ -|£0 0 16 00 Cleveland .....++./1210 ..1310 0 
Spanish Cake 00 «000 London.....+ | 13 1510 0 
Coke, Cleveland 018.100 Staffordshire 1S 0 0 
Do., Derbyshire 15 -170 Wales ve -1500 
Wales oeee 10 -O0080 Yorkshire ° 16 O 0 
Sheffield ....se.ee.-.| 1 7 60 0 0) Lard... .cccccccecceeee |53 0 2.54 0 0 
Coals, best, per ton— | Lead, Pig, Foreign pr. tn. | 2 0 .% 38 @ 
Birmingham ........| 015 019 0 English, W.B,.....0+./2215 ..28 9 » 
Cigvelaad .cccccccvce | @ @ Ol) 6 Other brands . }91 2 6..91 7 6 
Derbyshire— Red or minium }315 .0 08 
Best ordinary ....| 014 .. 018 0 Sheet, milled . 12210 ..00080 
Converting ......| 015 ..0 0 0 shot, patent. 260 .000 
Other sorts .. 010 014 0 White, dry ...... 1/2810 ..29 00 
Black... 0 + 010 0 Ground in oil 100 .¢00 
Glasgow ..ceccevesee | O13 018 ©! Oise, percun,Seal, Pale..| 3610 ..0 9 0 
Lancashire— OWD sesee o-oo | 30 0 ..31 0 0 
Engine .... 012 13 0 Yellow to tinged... | 32 0 ..96 0 0 
Furnae .. | 014 16 0 06 Linseed......cccece-5 |9715 1.58 0 0 
House 015 1oud Viive, Gallipoli 50.000 
London—Best 146.1 60 Spanish }41 10 ..42 0 0 
Other sorts .... 12 1438 Palm.. 137 0 .000 
South Yorkshire— Rangoon Engin c. | 
Best ordinary....| 0138 .. 018 0 Price & Co.'s), p. gal.| 036.000 
Convert: 0M .0l 6 Rapeseed, English pale|*1 0 ..8115 6 
Black......see0ee| O 7 6.010 0 Brown .. 4... 000s 19) 35 +30 0 0 
00 .09080 Forcign pale 00 .¢000 
oM4 .000 Brown . | 00 «000 
ol .018 0 ho }00 «000 
Iron— . 299 0 «000 
Angle in Glasgow ....|11 0 ..12 0 0 wo 6 0 ..2 00 
Bar, Welsh, in London| 910 .10 5 0 lo 25 0 ..2510 0 
Glasgow ........| 7 lw 900 Yellow. ......../28 09 «000 
Staffordshire 0 10 1212 6 Quicksilver, per bottle ..| 1915 .. u 0 0 
ee 910 + 0 O O | Spelter, Silesian, pr.tn..|/22 5 ..2213 6 
Yorkshire best ......|12 0 400 English, V.&5.......1 0 0 «006 
COMMON ....006./10 O +13 0 0 | Steel, Bessemer, Rough..|11 0 ..13 0 0 
Cleveland— io. do., manufactured... | 16 @ ..20 0 0 
Angle and bulb ..| 910 10 0 0) 23o .3% 00 
Boiler plates .... | 11 10 200 -|35 0 ..65 0 0 
Caple iron ......| 11 0 JLilv 0 20 .%3 00 
ailrods ... «| 910 -lo 0 0 20 «000 
Rivet iron . 10 250 socecoeccceesees | 95 0 633 0 0 
Ship plates . 0 0 10 1lo 0 St. Petersburg, YC new| 41 0 «.. 0 0 0 
Cleveland, commo: 91lo lw 5 0 Old... sesccccoee| OO «O00 0 
SD scewetes y 1015 © Tin, Banca, perton ..../1040 ..1060 9 
est best 1 4115 0 Monglish blocks... ... | 990 100 0 
Puddled ........ 610 0 treseesecess | LOL O 1020 0 
Hoops, first quality— | Refined, in blocks; 1020 ..130 0 
Birmingham ....|12 0 ..13 © 0|| Straits, fine—cash .... 80 990 0 
Cleveland........{|13 5 ..18 5 0|! For arrival ......| 970 +. 180 0 
eeveee v 35 
0 
0 190.14 0 
0 115 0.300 
0; 4 | 116 0-310 
0|| TX, ditto sooseeee| 9230.8 7 0 
0|| Tinpiates, per box, 225 
0)! sheets, Wales— 
|| IC. coke s.esoceee| 1 9 0.110 @ 
B . di 116 0..118 0 
d 1145 0.117 0 
3 |} 220.240 
‘ 3 | Fe 0 0 8. 0 08} 
ase 2 eo || Zine, sheet .....perton/ 27 0 0..28 0 
ates | 3 + — || Sulphatein Glasgow ../ 12 0 0..14 0 0 
Pigin Wales see! 5 0 42 610 ©|| Manufactured Iron ..., prices lower. 
Norte.—Cleveland prices are open to variation. 
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Per Load. 45% 26/48 4 Per Load. 45. £25.| £25 2 58, 

Terk wee ceeeeeeeeedS O14 0/12 0 1410) | Canada, Spruce Ist..18 0 13 10/11 1012 
Quebec, red pine .. 310 610) 310 510 Do, 2nd.....-10 10 1110/10 O11 5 
Yellow pine... 4 0 610)3 5 6 0 Do. +1010 1110 10 O11 5 
Pitch pine .. 315 6 5/4 0 410/|| New Brunswick 1 ll 0} O1l oO 
Quebec, oak 8 0 9 0|7 O 9 O|| Archangel, yell 10 17 10 | 1410 15 10 
Birch 510 8 0} 5 0 6 0} Petersb 13 10 15 10 | 12 10 14 10 
Elm 710 8 0} 415 6 0|| Finland ..... 0 14 10 | 0 0 
Ash ...-.+02 7 0 8 0/410 5 0|| Memel & Dantsic.. 0 0 00/0000 
Dantsic& Memeloak 5 0 8 0/5 0 810 | Gothenburg, yel.. ..11 018 0/101018 9 
Fir .....655 310 510)310 5 0}) White . 10 1110/10 01010 
+210 3 5/215 3 5|)Gefle, yellow . 12 10 14.10 |12 0 13 10 
secscssseeee 4 0 4 5/4 0 4 5) Christiania, best....13 0 1410/10 01310 
seseceeree 210 B 5)/212 3 O|| Other Norway......111013 0| 9101010 
ain »Riga .... 415 615/410 6 15|| Battens, allsorts.... 9101110) 7 510 0 
Masts, Qube. rd. pine 410 6 0| 410 6 O|| Firng, bds,eq.otlin. sd. s. d.| ad. ad. 
Yellow pine.. 4 0 610) 4 0 610)| toe 6\12 613 6 
emel& Dat 0 0 0 0/0 0 0 0}; +13 614 6/10 611 6 
Oregon ....-.. 9 012 0/9 013 0 +e 615 0| 6 6]0 6 
Lathwood, Dantafm. 5 0 9 0/9 012 0 M40 £265 | £8 £48, 
St. Petersburgl0 011 0/11 01210 085 0/1000 0 0 
Deals, per ©, 12ft. by 3ft, Yin, +20 023 0/30 033 0 
Quevec, Pine 1t ..20 026 0/22 093 0 © 300 0 | 250 6 2650 
2nd . «. «15 017 01141016 0 ++ 250 0 260 0 | 985.0 S40 0 

Srd.....0e++e12 10 13:19|10 0 10 10| 











THE Connecticut River Railroad Company has been experiment- 
ing with an arrangement intended to do away with the sharp 
hissing noise of escaping steam which accompanies the use of the 
brake, and to which great objection is made. The method tri 
is to attach a triple-box to the cab of the engine, just where the 
pipe of the brake comes through. The steam expelled from the 
steam-jet enters the inner bex, from which it slowly escapes into 
the middle one, and at last reaches the outside. The effect of this 
box arrangement is said to be to completely deaden the noise of 
putting on the brake, 
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LITBRATURE. 


“© Report on a Naval Mission to Europe, especially devoted to the 
Material and Construction of Artillery.” Washington Govern- 
ment Printing Office. 1873. 

[SzconpD Norice.] 


Tug second volume of Captain Simpson’s report is devoted 
to the artillery and material of continental Powers. He 
begins with Belgium. He compares together the shells of 
the Wahrendoff breech-loading guns with those of Sir W. 
Armstrong, and the small arm cartridges made in the 
department under Colonel Splingard with those of General 
Boxer. He notices the use of plaster of Paris in contact 
with fuze composition, a feature which as far as we are 
aware is peculiar to the fuzes of the Belgian service. No 
mention is made, however, of the use of this material in 
the simple and ready Belgian concussion fuze, which we 
fear may have come to an end. The Prussian form of 
percussion fuze we have described in Tuk Encinzer, and 
so need not follow Captain Simpson into the account he 
gives of it, and as well of primers or friction tubes and 
small arms. We must, however, demur to being expected 
to concur in the observation that to General Bormann, 
* Artillerists are indebted for the great destructive power 
of shrapnel from smooth-bore guns.” Nor is his remark 
of a new or original character, viz., that “The usefulness 
and the efficiency of the employment of the incendiary 
shrapnel, as of the shrapnel and common shell actually in 
use, increase by reason of the precision of fire, which is 
incomparably more exact for rifled cannon than for smooth 
bores.” The fact is that General Shrapnel had won his 
fame before General Bormann was heard of, perhaps before 
he was born, and General Boxer worked directly from 
General Shrapnel’s design. The most interesting subject 
touched upon in the Belgian portion is that of phosphoric 
bronze. Captain Simpson explains the idea that the 
phosphorus acts chemically on any oxide of tin present and 
carries the oxygen into the slag in the form of phosphoric 
acid, by which change the arrangement of the molecules of 
bronze is rendered much more perfect and sound. As to 
experiments, both the Belgian and Prussian authorities 
have made trial of phosphoric bronze, which tend to show 
that it is not only harder than ordinary bronze, but also 
improved in tensile strength. The question, however, is 
not in a stage that enables a confident opinion to be given. 
Instances where the bore has felt the benefit of its quota 
of phosphorus are shown with figures comparing the 
surfaces of ordinary bronze bores after firing with those 
of phosphorus bronze. Captain Simpson concludes this 
subject by commending phosphoric bronze for ornamental 
purposes. 

Italy has armed her navy with Armstrong guns, and 
much of her artillery matériel seems to be English. The 
army, however, prefer rather to feel their way to some 
gun that they can manufacture themselves than to depend 
on a foreign country for supplies. Consequently bronze 
field guns continue to find more favour than in most 
countries. A few words on the Prussian fuze which is on 
trial in Italy, and a short description of the manufacture of 
powder at Fossano, complete the report on Italy. Under 
the head of ‘ Austria” are some short notes on the armour- 
plated vessels Kaiser, Albrecht, Custozza, and Lissa. As 
we have on one occasion noticed, light armour (6in. plates) 
was employed in Austria till very recently ; heavier plates, 
however, are being ordered from England. As to guns, 
it is stated that the failure of an Armstrong or Woolwich 
gun at the 111th round in a competition with a Krupp has 
shaken confidence in the former gun; nevertheless, the 
evils of the breech-loading system have made themselves 
apparent, and some modification is desired. Like England, 
Austria has a gunnery-ship, and a very complete system of 
naval training, which is the English one modified to suit 
the conditions of Austria. We find noticed the existence 
of several rifled guns in the equipment of Austria, viz., the 
Wahrendoff, the Armstrong, and the Krupp. At present 
bronze muzzle-loading guns are used in the field, but sub- 
sequently to this report, we believe, a disposition to adopt 
breech-loaders has been manifested. The Montigny is the 
mitrailleuse adopted. Captain Simpson, however, does not 
seem to have seen the plated ones that have now to some 
extent come into vogue in Austria (vide ENGINEER of Oct. 10, 
1873). In torpedoes Austria is strong. She has electric 
self-acting submarine mines, and she was the first to adopt 
the Whitehead locomotive torpedo. Captain Simpson 
describes Messrs. Hotchkiss and Broadwell’s gun, which 
is a modified form of Gatling, designed to “outrange” the 
infantry rifles. Passing on to “ Prussia,” we are brought 
at once into the regions of Krupp’s guns. The Broadwell 
ring is highly commended. The following facts deserve 
notice ; the cheapness of Prussian powder, the wish to 
make field guns of bronze, amd also to introduce shrapnel 
and time-fuzes into the Prussian field artillery. Captain 
Simpson reviews the controversy as to the excellence of 
Krupp and Armstrong or Woolwich guns. He reviews 
the writings on the question by Captain V. Dopplemair 
and Major Majendie. He appears to think the latter an 
able advocate in the cause of the English guns, but he 
adduces the Austrian trial as proving the liability of the 
Woolwich guns to become unserviceable, and makes this 
another opportunity of attacking their steel inner tubes. 
The discussion of Prussia ends with some statistics on their 
armour-plate trials. The subject of Prussia is concluded 
by a few more remarks on armour plate and other experi- 
ments. The following rules are quoted as established by 
trials with Krupp’s guns. 1. For “chilled iron shells” “the 
initial velocity is inversely proportional to the square 
root of the weight of the projectile.” 2. “The initial 
velocity is very nearly proportional to the square root of 
the weight of the charge.” 3. Other things equal, “the 
range 18 very nearly proportional to the square of the 
initial velocity, and therefore is in direct proportion to the 
weight of the charge ; and the time of Right is in direct 
proportion to the initial velocity, that is, to the square root 
of the weight of the charge.” With regard to the effects on 
armour whtes, a quotation is given from Dopplemair to 


show that English artillerists assert that the penetration of 





projectiles is in proportion to the squares of their calibres, 
whereas Berlin experiments prove that such penetration 
is as the calibres, not as their squares. The point at issue 
then, is that English writers have concluded the resistance 
to be offered along the edge of the hole of the plate where 
shearing takes place. Continental artillerists have viewed 
it as acting over the entire area against which the head of 
the shot presses. Both claim results to establish their 
view of the matter. It is probable that the truth lies 
between them. We might easily suppose a flat-headed 
projectile like the Whitworth shearing out the plate oppo- 
site it and meeting with the resistance at the edge. An 
ogival or pointed head, however, meets with opposition in 
succession on its point and larger portions till the entire 
head is buried in the plate; the conditions, however, under 
which it works are those of a wedge, and no direct resem- 
blance to punching exists. Lieut. English, R.E., investi- 
gated the action of penetration very fully, and his conclu- 
sions, we believe, did not accord exactly with either the 
English or German view given above, and Captain Noble 
—who we suppose may be the English writer specially 
referred to—modified his rules when he came to deal with 
greater thicknesses of plate than 44in. 

Russia, Captain Simpson begins by informing us, has 
2400 field pieces ready for service, merely remarking that 
“this exhibit throws utterly into the shade the armament 
of any other Power.” The gigantic armament of Russia 
is a subject that invites comment, but we must not allow 
ourselves to be tempted by it beyond pointing out that 
with very extended territory and difficulties of transport, 
a large force may have been in a measure necessary, for it 
was nearly impossible to bring troops and guns from 
distant quarters of the empire. The continuance of such 
armaments, however, after the country is well provided 
with railroads and ready means of transport, will certainly 
become a gratuitous menace to Europe. No reasonable 
being can fear for Russia’s security, yet we regret to say 
all the recent changes in her organisation have been 
in the direction of an increase. The Imperial Ukase ot 
November, 1870, which now governs the formation of the 
army, will, it is calculated, provide in 1880 the coloss:l 
force of two millions of men. But to return to Capt. 


Simpson, he mentions the introduction of the copper | 


Broadwell ring as a great improvement, and notices the 
great bronze mortars at Cronstadt and elsewhere. After 
speaking of the Russian authorities’ interest in the question 
of phosphoric bronze, he passes on in turn to the Russian 
artillery school, small arms and gunpowder, dockyards, fuzes, 
gun carriages, and iron and steel works, Among some rather 
desultory observations is the remarkable one that a piece 
of steel bent occasionally, at first within its known elastic 
limits, and allowed to rest between whiles, becomes 
gradually elastic in a very high degree, a fact that bears upon 
the repeated work steel hoops may be called upon to perform 
on guns. After speaking of the Martin anchor, the Naval 
Academy, and the Cronstadt defences, armour comes up 
again, especially as to the sort of contact that should be 
allowed to exist between it and the ship’s sides. This with 
torpedoes ends the Russian report. 

Passing on to Sweden, Capt. Simpson discusses the work- 
ing of iron at Danemara and Finspong, giving some inte- 
resting facts as to the Finspong chilled shot. He concludes 
with a few remarks on the navy. 

In Holland experiments have been made on bronze 
linings in cast iron guns, their shrapnel, small-arm rifle and 
armour-clad vessels are discussed, and also the naval 
academy. 

Under the head of France, are described Cherbourg 
various types of armour-clad vessels, Brest, Ruelle, Nevérs, 
and Toulon. Much that we noticed in Col. Reilly’s report 


on French artillery (vide Toe Encixeer January 30 last) | 
comes out in some form, such as the French adherence to | 


cast iron and their difficulties with steel. The works of 
Petin and Gaudet are noticed, and the training on board 
the Louis Quatorze is entered into, and the practice ground 
at Givres is also discussed. 

Finally, Capt. Simpson makes some remarks on the 
entire question of the European armaments he has dealt 
with, and the condition of America. It is amusing to see 
how Col. Reilly can write, in his report above quoted, 
“ Norway, Denmark, Austria, Italy, Spain, Turkey, Greece, 
Egypt, Holland,” &c., “have adopted muzzle-loaders,” 
while Capt. Simpson says, “In all countries of Europe, 
England alone excepted, the breech-loading systems of 
Krupp and that adopted as the French system are recog- 
nised as being successful.” The latter proceeds to explain 
how England comes to bear exception to the rest of 
Europe, which he does on the ground of faults in the Arm- 
strong system, which in the English mind became insepar- 
ably connected with breech-loading guns generally. Certain 
systems of construction of guns are then summed up, 
apparently with a view to the wants of America, viz., the 

oolwich (Fraser), the Vavasseur, the Krupp, and the 
French, also the Parsons, Palliser, and Dutch conversions, 
as well as Bashly Britten’s rifling for cast iron guns. 

We have already given Capt. Simpson’s leading ideas on 
the subject of guns, we can only repeat that the prominent 
feature in the whole work is his objection to the use of a 
thick steel tube inside wrought iron coils, because the elas- 
ticity of the steel prevents its contributing to the strength 
of the gun, owing to its being firmly held in by a non- 
elastic support. The hardness of the steel is all that it con- 
tributes; thus Capt. Simpson prefers in such a case the idea 
of the thin steel “ groove carrier” of Major Palliser. The 
Vavasseur gun, however, Capt. Simpson recommends as the 
most perfect, in an unqualified way,as a new gun. The 
Krupp, he considers, is gradually being improved by its 
approaches in resemblance to the Vavasseur. 

ith regard to conversion, the Palliser and other systems 
are rather suddenly dismissed, the plain cast iron gun, rifled 
on Bashly Britten’s system, being preferred to all except 
Parson’s. Capt. Simpson then recommends for America 
“the Parson’s system of conversion, combining with it the 
breech-loading arrangement of Krupp, or Broadwell, 
with the Broadwell ring for a gas check.” For pro- 
jectiles, he says, the choice lies between “the Prussian 
ead-coated projectile and that patented by Mr. Vavas- 
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seur, and now adopted in France, in which there 
are inserted in the cylindrical pert of the projectile two 
or more rings of soft copper.” We seldom meet with an 
instance of an investigation into everything done every- 
where, in such a subject as artillery, “ boiled down” into a 
final recommendation consisting of only a few plain words; 
and we think, however our readers may disagree with the 
opinions of Capt. Simpson, they cannot fail to admire the 
“clean” way in which he disposes of his work. During the 
rusal of the volumes we have thus shortly reviewed we 
ave met with many things dealt with in a desultory way; 
sometimes so much was this the case, that we would rather 
have had the subject left alone. 

We are not prepared to endorse the sweeping condemna- 
tion of the Woolwich gun on the score of a certain quantity 
of steel being wasted from its inner tube being too thick, 
especially as the question of cost of manufacture is ignored 
in the final comparison. Nor do we consider the superiority 
of the endurance of built-up steel guns established by Capt. 
Simpson. We cannot fail to be struck, however, by the 
concise, we had almost said peremptory, recommendations 
with which Capt. Simpson concludes his work, and of the 
ability and character of his writing there can, we think, be 
no question. 


Journal of the Chemical Society, containing the Papers read 
before the Society, and Abstracts of Chemical Papers published 
in other Journals, J. Vax Voorst. 1873. 

WE naturally look to our scientific societies to take the 
lead in all matters connected with the advancement of 
science. Consisting—as our societies do—of — actually 
engaged in scientific labours, they may expected to 
know what kind of assistance scientific work requires; 
while, on the other hand, being conducted by men of emi- 
nence, whose names are widely known, and whose influence 
is considerable, our societies may be expected to be able to 
carry out enterprises for the benetit of science which a private 
individual would shrink from attempting. We have in the 
volume before us an example of the useful work a society 
may undertake. The Chemical Society has now for the last 
three years greatly enlarged its Journal by publishing well- 
digested abstracts of the chemical papers which appear in 
the continental journals and in America; it attempts, 
indeed, to give a complete monthly report of the progress 
of chemistry. Any one who is acquainted with the great 
bulk of the continental literature, to which our own bears 
but a small comparison, will at once recognise the benefit 
of having these voluminous results digested and translated 
month by month into our own language. The matter is 
arranged in this Journal in a methodical manner, so that 
the results lately obtained in any branch of chemistry can 
be at once referred to. The monthly sections on Mine- 
ralogical, Technical, and Analytical Chemistry will perhaps 
concern our readers most; but chemistry is a far-reaching 
science, and it is hard to say what may not concern any 
particular art. Among the papers and lectures read before 
the Society, we notice in the present volume a valuable 
lecture by Mr. C. W. Siemens, F.R.S., “On the Preparation 
of Iron and Steel Direct from the Ore.” The lecture is 
well illustrated with engravings. 

We feel that we can cordially recommend this Journal 
to those of our readers who desire to keep abreast with 
the progress of chemistry. The names of the publishing 
committee and abstractors, printed on the cover, should be 
a suflicient guarantee that the work will be well done. 





and | ON WORKING STREET RAILWAYS BY STEAM 


POWER. . 
By Mr. Leonarp J. Topp, Leith. 


(1) THe opinion is now generally gaining ground that many, 
if net all, street railways could be more cheaply and efficiently 
worked by some mechanical power than by the present animals ; 
and it is now proposed to consider this subject at some length, 
in order that the solution of the problem may be rendered 
clearer. The production of a locomotive suitable for work- 
ing street railways should not be a very difficult matter, if, in 
the first place, we could only clearly understand the various 
features and capabilities which such an engine must possess, and 
which are very considerably different from those which experi- 
ence has proved to be well suited for ordinary railway traffic. 
The problem is also one that will well repay the task of solving 
it, and amongst the various branches of engineering there are 
few that now offer such an unoccupied field as does this. Already 
millions of capital are invested in tramways in Britain alone, 
while the lines already laid on the Continent, India, the colonies, 
and South America, and even Japan, almost eclipse our home 
lines, and yet in addition to all these is the enormous mileage of 
street lines laid in the States. But few of the companies work- 
ing these lines run less than fifty, while many of them run 100, 
and some more than 200 cars daily. And as each car must have 
a propelling power, whether that consists of a detached locomo- 
tive or of other combination, it will be seen what a field for a 
suitable engine already exists, and one which also, from the con- 
tinual opening of new lines, is very rapidly increasing; for at the 
present moment the only known means of regularly working 
these street lines is animal power, either that of horses or mules. 

(2) In the first part of this article several points of the subject 
will be considered, and therefrom be deduced a series of main 
features and capabilities which all street railway locomotives 
must possess ; in the second, some of the very few locomotive 
cars which have yet been built will be considered ; and in the 
third part, some general idea will be given of the apparently best 
manner in which locomotives for street railways should be con- 
structed and worked. 

(3) In connection with horse haulage, it may be remarked in 
passing that it may at times fail altogether, as in the case of war 
or a horse epidemic, but without laying much. stress on these 
extraordinary considerations, we may at once pass to the ordi- 
nary objection to it, which is very simply that it is too expensive. 
It is true that street lines succeed very well so long as the roads 
are nearly level, as the draught is then so small that two, and in 
many cases one horse can manage a car ; but the case is widely 
different on hilly roads. On all lines the one great item amongst 
the working expenses is that of horsing the cars, and yet this 
item, from the increasing cost of horses and of feeding and keep- 
ing them, is very steadily increasing. So although it is easy to 
enumerate many advantages that a suitable mechanical motor 
would possess over horses, as that it would not raise dust, wear 
the stones, make animal droppings, &c., yet the main point of 
all most unmistakeably is that it would cost very much less than 
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any system of animal haulage, and it is almost this consideration 
alone which excites any interest in the subject. noe 
On level lines a tramway car effects a considerable saving in 
draught over a road omnibus, but on inclines of about 2 or 2°5 
per cent. the draughts are equal, while on all steeper roads the 
draught tells heavily against the car. On straight level lines the 
rolling resistance of ‘5 per cent. of the tram rail is so small that 
the great weight of the car hardly signifies, but on inclines the 
gain from reduced rolling resistance is quickly swallowed up by 
the great increase of resistance due to gravity, which is shown 
in the accompanying Table No. 1. 
Owing to this great resistance of gravity all cars run too slowly 
on hilly roads, and this notwithstanding that extra horses are 
ttached on incli That these extra horses must tell very 
seriously upon the profits of a line can be seen when it is stated 
that on one line four horses are required to work cars carrying 
only from thirty to —_—— passengers, and that from time 
to time these poor ani actually fall dead from the strenuous 
efforts they require to make to draw the unwilling cars up 1 
in 16. Even with equal draughts it is much more fatiguing to 
an animal to draw a carriage rigidly running on rails than it is 
to work an ordinary road vehicle in which the horse can naturally 
shoulder to its work, and, by swaying the lock carriage from side 
to side, can take a purchase from first one wheel and then the 
other, and thus materially lighten its labour. And thus the mere 
difference between the calculated draughts of the ’bus and car in 
Table No. 1 does not merely represent the extra fatigue that the 
car horses have actually to undergo. Compared to level lines 
cars on inclines have many disadvantages besides that of the in- 
creased horsing; they must then be smaller, and thus the drivers’ 














furnace, depends entirely upon the road and situation, and other 
things to be afterwards consi : 

(5) It may here be remarked that if determined to adopt 
steam power in streets why not use steam omnibuses, instead of 


cutting up the road with rails and running steam cars. For it- 


may be said that ifa steam ’bus costs £1000 that it must pay 
double or treble the profits of a steam car; for the ’bus has 
merely to earn an interest on this £1000, the road on which it 
runs costing it absolutely nothing, while the car must not only 
earn an interest on the same amount, but also from the same 
number of passengers must earn interest on the enormous amount 
of capital sunk in laying the line. Now, although the rolling 
resistance of a street will be, say four times that of the tram, and, 
consequently, the fuel and repair charges of the *bus be four 
times those of the car, yet this statement may be taken as 
possibly true, and might be attended to were it only possible to 
work an engine as safely on a common road surface as it is 
on rails, and could the road engine be made something like 
as durable as the rail locomotive. Unfortunately, however, 
on neither of these points can the road locomotive for 
one moment compare with its rail rival; and, in- 
deed, to run road locomotives at high speeds may be taken 
both to be commercially impracticable, and to be dangerous in 
streets from the risk of defective steerage. For, judging from 
the opinions of those who have had most experience with road 
locomotives and steam "busses, it seems now to be generally 
allowed that although road engines may in many situations do 
good service in hauling goods at two or three miles an hour, yet 
that to run these engines at the high speed of, say, only ten 
miles an hour is commercially impracticable, as they literally 











fire, requires absolutely no attention at all ; and of this class is 
Lamm’s “‘fireless” boiler. The boiler next to this in requiriuys 
little attention, or attention only at long intervals, is one that 
contains a very great quantity of water in proportion to its 
grate surface. It then takes, it may be, several hours to raise 
steam, and again a long time to lose pressure or water, and only 
requires feeding at lengthened intervals, for serious fluctuations 
of pressure or water level cannot with it rapidly occur. Of this 
class of boiler are most of the egg-end kind, which often contaiu 
20 or 25 cubic feet of water per foot of grate. Such boilers may 
and do explode from excess of pressure, or by breaking their 
backs, but never from mere lowness of water. After this a 
boiler requiring an ordinary amount of attention is one with a 
moderate quantity of water in proportion to its grate, as then 
considerable variations of pressure and water level may occur at 
not very distant intervals, as in Lancashire or marine boilers, 
which contain 12 or 15 cubic feet of water per foot of grate. 
Again, a boiler requiring more than an ordinary amount of at- 
tention is one with a small quantity of water in proportion to its 
grate, as in most of the water-tube class, which contain only 
from 3 to 5 cubic feet of water. With these may also be classe! 
locomotive boilers, which, although they have a water capacity 
of 5 to 7 cubic feet, and a much larger water area than water- 
tube boilers, have yet an intensity of combustion which more 
than outweighs these advantages. And lastly, the boiler of all 
others requiring the most watchful and careful attention is that 
in which there is very little water and a large grate, as in all 
fire-engine boilers which contain but little more than 1 cubic 
foot of water per foot of grate. So that as regards the least 
amount of supervision required, we may class boilers thus :— 
(1) The egg-end boiler, (2) the Lancashire boiler, (3) the marine 













































































Taste No. I. boiler, (4) the portable boiler, (5) the water-tube boiler, (6) the 
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and conductors’ wages are charged against a smaller number of | 
passengers than usual, and more cars must also be used to ac- | 
commodate a given amount of traffic; and the wheels, brake- 
blocks, brake-gear, and harness all suffer much more than on 
level lines. On the Copenhagen level line Swedish chilled 30in. 
wheels run 70,000 miles, while on some steep roads they are 
worn out in 20,000 miles, as the brakes are constantly used run- 
ning down the long inclines. The brake-blocks also wear out 





proportionately as fast, and owing to the way they are hung | 


they rack the framing very severely, as from the small diameter 
of the wheels and long blocks the action of the bearing springs 


is completely arrested when the brakes are hard up; and the | 


tremor sent through a car when thus suddenly running on to the 
sand, that must be constantly used in damp weather on lines of 











knock themselves to pieces in a very short time from jolting over 
the rough surfaces. And although an individual road locomotive 
may, and indeed has often been driven at even twenty miles an 
hour, yet to work great numbers of such fast running engines in 
streets would be to introduce a most imminent source of danger, 
as any accident to the steering gear or driver would instantly 
cause some disastrous collision. And amongst the few high- 
speed road locomotives that have from time to time been made, 
although all driven by the best obtainable picked men, yet many 
more serious accidents have occurred from defective steering 
than is generally supposed. And with steam power, were it for 
no other reason than this, rails should most certainly be laid in 
streets, in order that the locomotive might be automatically 
guided. Steam omnibuses might perchance be allowed to be 


more than 2 or 3 per cent., rapidly starts all the joints and fasten- | steered by hand at high speeds along country roads, but most 


ings. Indeed, all things considered, horse-worked tramways | 
compare very unfavou-ably with ordinary omnibuses for working | 


inclines. For then each horse only draws about as many passen- 
gers as an ordinary omnibus, whereas a tram horse should draw 
at least twice as many passengers as dees one working an omni- 
bus, as it has not only to earn interest on the cost of the carriage, 
but also on the great capital sunk in the line, from which the 
omnibus is quite free. Thus in the table the No. 1 omnibus 
horse, working on inclines of 1 in 40 to 1 in 16, draws 9°3 passen- 
gers, and the No. 2 car horse only takes 9°5 passengers on the 
same road, whereas the No.3 car horse on a nearly level line 
takes 22 passengers, and thus is twice as profitable as the No. 2 
animal ; but it will only be more profitable than the No. 1 omni- 
bus horse if the difference of the 12 passengers it draws is more 
than sufficient to pay interest on the great cost of the line. This 
is neglecting some minor considerations. In reference to the 
horse draughts in the table, which exceed 160 or 1701b., it may 
be remarked that these severe strains are only kept up for very 
short distances. 

The danger also of working street railways of more than 2 or 
8 per cent. by horse power is ‘not inconsiderable, as in certain 
very frequent conditions of the weather the cars cannot be 
stopped in less than twenty or thirty yards, and they will fre- 
quently on such roads run several yards with both wheels 
skidded. And so, in short, on all street railways, but especially 
on those with inclines, there is abundant room for the introduc- 
tion of a suitable mechanical motor which shall reduce the work- 
ing expenses, safely increase the speed, and give the driver 
greater control in working and stopping his car. : 

(4) Of course there are several mechanical means by which it 
is possible to propel light carriages along rails, as by hot air, com- 
pressed air, carbonic acid gas, ammoniacal gas, steam, or even 
other means. The hot air engine we may at once dismiss as far 
too cumbersome for the object in view. The compressed air 
engine working from a reservoir may also go, although it is a 
favourite project with those who for the first time turn their at- 
tention to this subject. It is extremely difficult to store air 
above 100 lb. for any length of time in a reservoir, as it leaks 
with ease through joints which are perfectly steam-tight, and 
small leaks are also difficult to discover, as they cannot be seen. 
Even could the air be worked from 1001b. down to 20 |b., yet 
still a very large receiver would be required, and, indeed, for 
hilly roads, the design may he called impracticable. Quickly 
charging the receiver at the end of each run would also bea 
very difficult matter. The carbonic acid gas engine may also be 
dismissed, as one of those schemes that are in the last degree 
likely to be brought into commercial use. The ammoniacal gas 
engine may be classed with the preceding, although Dr. Lamm, 
of New Orleans, actually ran a car by this means for a consider- 
able time. Finally, then, we come to the only mechanical means 
which an to be in the least degree likely to be commercially, 
practicable and profitable for working street railways—viz., 
steam, or rather the heat evolved from evaporating water, This 
heat for the particular purpose in view may possibly either be 
stored up at the end of each run in a “boiler” holding a 
quantity of water, as proposed by Dr. Lamm, and thus constitute 
a “ fireless” steam engine; or it may be communicated directly 
to the water of the car boiler by a fire, and so become an ordi- 
nary steam engine. Either of these plans is quite practicable 
and may be safely and cheaply worked, but whether a street car 
should be driven by the heat of a fireless boiler, or of one with a 





certainly not along streets. And so we may dismiss the con- 
sideration of steam omniouses for working street traffic and 
return to that of carriages guided by rails along a given and 
certain track. 

(6) Work on street railways may be divided‘into three classes, 
viz.: Country, suburban, and city, The first being work on 
purely country lines where the roads are for the most part clear, 
and which extend five, six, or even ten miles from one town to 
another. The second, suburban lines, being where the streets 
are mostly wide and the traffic light. And the third, city lines, 
being purely intramural work, where the streets are mostly of 
but very ordinary width and the usual traffic severe. 

(7) Now for working classes 2 and 3 it has been abundantly 
proved in practice that the way to draw most money and make 
most profit is to keep the ground constantly covered with cars, 
not to run a few large cars, but rather a very great many small 
ones ; indeed, on many routes cars should start every few 
minutes. And the necessity for this is obvious when it is con- 
sidered that on most city routes people only ride a short dis- 
tance, say ten or fifteen minutes’ walk, so that if a car is at 
hand they take it, but if not they walk, and then, having gone 
half their distance before the car passes them, they think it not 
worth their while to ride, and thus their fare is lost. On such 
routes cars must always be passing along, so that no one may be 
allowed to walk, but they must all be enticed into either one car 
or the other, and thus every available penny be brought in. Asa 
striking instance, showing the necessity of this, it may be men- 
tioned that in a certain town im South America cars were at one 
time run at intervals of twenty minutes or so, and the, share- 
holders lost money by the work ; but by rearranging the cars to 
run at intervals of only a few minutes, they straightway earned 
over 20 per cent. These remarks, however, do not apply to lines 
of the No. 1 class, where the distance is too great to be walked, 
as then the cars may start at even half-hour or hour intervals, 
and yet not a passenger be lost. In short, street railway cars 
should in all cases be run at such an interval of time apart as 
will not allow an appreciable number of fares to escape, and that 
interval on many city roads is not more than a few minutes. 

(8) As then, in cases 2 and 3, the roads must be worked by a 
great number of small cars, it necessarily follows that with 
steam power only two men can be afforded to work each car, 
viz., a driver and conductor ; a special fireman cannot be allowed, 
as the extra cost of his wages would go far to neutralise the 
gain from the use of steam. In short, whatever combination of 
steam engine be used for cases 2 and 3 it must be of such a kind 
that one man can both safely attend to the boiler and also to the 
driving of the car. But as the driving alone is quite sufficient 
while engaged in to occupy one man’s whole attention, it follows 
that the boiler of such a car must be so constructed that it can, 
with perfect safety, be left to take care of itself while thecar is run- 
ning, although at the end of each run it may require and receive 
attention from the driver, who is then, and then only, at liberty 
to look after it. 

Now, of all boilers, most unquestionably the one requiring 
least attention is that from which the fire has just been drawn; 
it then requires no safety valve, as its pressure cannot rise, but 
must gradually decrease from that which it bore when the fire 
was extinguished ; nor does it longer require a gauge glass, as 
the height of the water is not then of any consequence. Indeed, 
such a boiler, while giving off, it may be the considerable amount 
of heat remaining stored in the water after the withdrawal of the 





From the point, then, of requiring least attention while work- 
ing, the “fireless” boiler is of course decidedly pre-eminent, 
but from the very nature of it, its power must ever be of the 
most limited and irregular description; in fact, the action of 
such a boiler is precisely similar to that of a large spring, which 
although at first powerful, is yet ever decreasing in pressure as 
it uncoils. But with all ordinary steam boilers worked with 
fires, or as we may here call them, furnace boilers, the amount 
of attention they require for each cwt. of coal burned per foot 
of grate varies inversely according to the amount of water they 
contain, and to the area of their water level. And it is the con- 
sideration of this fact which seems to point out somewhat of an 
improvement in the water-tube class of generator, as we see that 
at present it requires more attention than an ordinary Lanca- 
shire boiler, owing to its more rapid fluctuations of pressure and 
water level. The principle of subdivision carried out in these 
boilers is however evidently correct for heavy pressure, and 
what seems to be wanted is merely that this good principle 
shall not be carried to excess; but that these boilers may be 
arranged to have a greater water capacity and water area than at 
present, and thus overcome what for ordinary stationary work 
is somewhat of a drawback. And so, for such work amongst 
boilers having equal strength, and being equally economical, 
that one is most decidedly to be preferred which undergoes the 
slowest fluctuations of pressure and water level, as with any 
given class of firemen it will then be safer to work than the 
others. Some makers claim as an advantage that their boilers 
raise steam in half an hour, apparently never considering that 
therefore it will require a much more attentive fireman than one 
that takes two hours to raise steam, and which may even rival it 
in economy ; for the power of quickly raising steam is no test 
whatever of small consumption of fuel. 

(9) It may thus be seen that an easy—and as will afterwards 
be shown iu the case of a small generator, the only reliable— 
way of making a furnace boiler which can take care of itself for 
a considerable time, is simply to give it a greater water capacity 
and water area. This water, in the most perfect and natural 
manner possible, acts the part of a heat accumulator, as during 
a long time it goes on storing up heat within itself, and but 
very slowly raising the pressure gauge; and again during a 
lengthened period it gives off heat from its store, while yet only 
slowly reducing the pressure and water levels. Now, this in- 
valuable action of water within a boiler is not carried to any 
great extent in ordinary locomotives, as there is in them no 
particular use for it, although on undulating lines it is well 
known to be of great importance that a boiler should contain a 
large amount of water. Now, locomotive boilers contain 5 cubic 
feet of water, and 3ft. of water area for each foot of grate, and 
never require attention oftener, nor indeed so often, as each ten 
mioutes. It is evident, then, that if we give six times as much 
water capacity and water area, while still keeping the same size 
of grate, that then as far as safety goes we need only attend to 
the boiler once in sixty instead of ten minutes. For the given 
size of grate can only develope a certain amount of heat, and as 
the water is six times greater in one case than the other, it 
follows that this grate will take six times as long to raise it to 
a certain pressure ; or again, that for a certain work the water- 
level will take six times as long to fall as before. Now, the 
above conclusions are simply indisputable, and so we have thus 
a certain means of constructing a boiler which, as far as its safety 
is concerned, shall only require attention each forty or sixty 
minutes, and yet which during this time will give off the most 
variable amounts of power. Of course this principle, even would 
it answer any useful purpose, cannot be applied to large loco- 
motive boilers ; but for the production of the very few horse 
power required for a street car it can be used with the very 
greatest ease and convenience. 

The power required to propel a forty-four seat car, including 
the weight of the propelling mechanism, with this large quantity 
of water, will not on level lines exceed ten indicated horse-power, 
although more than this will be required to work heavy roads. 
Then small boilers and engines will give 10-horse power from 
each foot of grate, but we had better allow the grate of the car 
boiler to contain 1°5ft., and with 30 cubic feet of water and 18ft, 
of water area—both six times the ordinary locomotive allowance 
—we get 45 cubic feet as the water capacity, and 27ft. as the area 
of water level. The furnace should be of considerable depth, 
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not less than 2{t. below fire-hole, so that before commencing a | than 20-horse power for half an hour, which is an outside allow- 
yun it could be filled with fuel, and then left to sink down as | ance. It might, and of course would, be a matter of convenience 
it burns away. There must bea water grate to prevent clinkers, | to keep the feed pump always partly on while running, yet this 
as the bars of this narrow deep furnace could not otherwise be is not of the slightest consequence as regards safety, for without 
cleaned, and ag the steam car must work for fifteen or eighteen | any feeding whatever this accumulator boiler will steam a whole 
hours without ever stopping longer than, say, ten minutes at a | run, and even two whole runs, and yet still be as safe from low- 
time. The fuel must be coke cr stone coal to prevent smoke ; | ness of water as any ordinary boiler. In short, provided that 
aud as such hard fuel will not burn without a strong blast, a | the driver only starts each run with his accumulator boiler full 
lowing fan must be used as the ordinary funnel blast cannot | of pure town water, it is almost absolutely impossible that acci- 
le allowed in a street. This combination of a fan and hard fuel dent can occur from either excess of pressure or lowness of 
is also another reason for using a water grate, as otherwise the | water, and of course the inspecting engineer should see that 
tire-bars would run together or burn out in a few hours. this simple precaution is most rigidly adhered to. And thus we 

(10) This accumulator boiler will be worked as follows :— | can have the very great convenience of an always powerful fur- 
Tefore commencing a run the driver will pump his boiler full, | nace boiler, combined with a degree of safety which is practically 








and raise steam well up, say, to 1301b., fill up the furnace, and | equal to a fireless receiver. 
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one fireengine, and this notwithstanding that itisfor the time being 
a stationary engine. To put then a boiler of anything approach- 
ing to this class into a steam car, where it must of necessity be 
left almost to itself for, it may be, half an hour at a time, 
would be a reckless proceediag, and certain to lead to accident, 
as the pressure might dangerously rise, or the water through 
priming disappear at such a moment as the driver’s whole atten- 
tion was occupied iu driving his car amongst a crowd of other 
vehicles. And the risk of explodiug even a small bviler in a 
vehicle filled with passengers, and it may be in a crowded street, 
is certainly not a thing to trifle with ; for it is not merely to one 
steam car, but to the use of hundreds and thousands of them, 
that we must look and provide for. And for this particular 
class of work, where only one man can be allowed to both 
attend to the boiler and also to the driving of the car, and whose 
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then with the greatest confidence allow the boiler to look after 
itself during the half-hour or so required to run his journey, 
during which it may hold its own, but, from its small grate, will 
most probably and usually lose a little pressure during the run, 
xo that at the terminus there will generally be only say 110 lb. 
or 1201b. of steam. It is impossible that the pressure of 
such a boiler can dangerously rise while running, as however 
intense the action of the 14ft. of grate may be, it cannot sup- 
p'y heat both to drive the car and also dangerously to raise 
the temperature of the 45 cubic feet of water surrounding it. So 
also is the boiler safe from danger arising from lowness of water 
while running, as suppose that not a single drop of water enters 
it during the journey, yet still the 27ft. of water level area is so 
great that the total evaporation required for the entire run will 
only bring it down 2in. or 3in. For at 40 1b. of water per in- 
dicated horse-power per hour, 3in. of evaporation will give more 
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(11) Now, at first sight it seems well to consider that as it 
requires but very little power to propel a street car, and that as 
fire engines will give out a horse-power for each ewt. of their 


weight, that therefore a small engine and boiler of this class is | 
the very one best adapted for driving acar; yet this considera. | 


tion is only of weight, provided that there is a special fireman 
to attend to this small boiler, and regulate its ever-changing 
pressure and water levels. Let any one watch the boiler of a 
steam fire-engine at work, and he will allow that of all boilers this 
is the one requiring the most constant attention. The fire must 
never be thicker than a few inches, for at a moment’s notice the 


stoker must be ready to bare the bars to check the pointer of the | 


pressure gauge, which, on the engine being suddenly stopped, 
will run round almost as fast as the seconds hand of a watch; 
or, again, it as rapidly falls back on any extra power being 
required. And in ordinary work it is usual to have two men for 


whole attention while running must be devoted to the street, it 
is almost as much out of place to use a vertical boiler of merely 
ordinary proportions, as in Baxter's steam car, shown in Fig. 3; 
| for we see from Table No. 2 that the amount of attention it re- 
quires quite unfits it for such work. Such a boiler may, and 
indeed has, been safely run during a single trial, or even during 
1000 trials, conducted under favourable circumstances, but for 
the ordinary day, and especially night work of a street car, it is 
absolutely unfitted. Nor for such work can we seriously con- 
sider the application of any device for self-acting fuel and water 
feeds as in Grantham’s steam car shown in Fig. 5; such con- 
trivances cannot be altogether depended on, even in the largest 
stationary boilers, and much less then in a portable one of the 
smallest proportions. And if a great number of boiler explo- 
sions take place annually from the neglect of the stoker, in 
| situations where he has only to do the one single thing of 
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attending to a boiler which only very slowly fluctuates in 
pressure and water level, how shall a steam car possibly escape 
amid the throng of regular work, when these fluctuations take 
place very rapidly, and when there is no special stoker at all ? 

Considering these things, then, there appear to be only two 
classes of steam boilers that should on any consideration whatever 
be allowed to work in steam cars where there is no special fire- 
man, viz., either a “fireless” or an “ accumulator” boiler. 
And so, almost literally speaking, instead of selecting the 
lightest, we must rather adopt the heaviest class of boilers for 
working street cars having only one attendant. With these 
boilers economy is only of secondary importance, as the cost of 
fuel will only form a small item amongst the various charges of 
working light street cars by steam power ; nor, again, is the 
extra weight of these boilers of any consequence when com- 
pared with their great safety and peculiar fitness for their 
special work. 

(12) The No. 1 class of country tramways either may or may 
not be worked with “accumulator” boilers—the “ fireless” 
being here out of place—accordingly as circumstances dictate. 
In cases where two or more cars are run by one locomotive 
over several miles, it will usually be advantageous, and even 
necessary, to employ a special fireman, with whom, of course, 
an ordinary locomotive boiler can be used. 

(18) We have thus in the accumulator boiler described a con- 
venient, safe, and cheap means of producing power by which 
street cars can be propelled; yet the mere ability to move 
along is far from being all that is required of a perfect street 
locomotive ; for on a street railway, of all others, the driver 
requires perfect brake-power to control almost instantaneously 
his machine. In a street locomotive then, of whatever class, 
the driver should sit right in front of his engine ; then his left 
hand should rest on a conveniently-placed regulator handle, and 
on his right must be a well-notched reversing handle, as shown 
in Figs. 10 and 11. Then to one side in front—say the left— 
should be a small frame, lighted at night, in which are the pres- 
sure gauge and two glass gauges, with cocks connected together 
in pairs, so as to be shut by a touch of the driver's hand, should 
a glass burst. As we have seen, neither the pressure nor water 
can dangerously vary while running, vet still the driver should 
always know how these stand. Then on the left should be the 
ordinary screw-brake, controlling every wheel in the train—this 
to be used when running down inclines, or pulling up at ordi- 
nary stopping-places. And on tke right should be a direct-acting 
steam-brake, connected with every wheel, with its handle 
arranged so as to be instantly applied. Yet even still we should 
be far from having the necessary command over the train: for, 
as has been mentioned, on the often extremely slippery state of 
street railroad inclines a car will often run along many yards, 
even with skidded wheels ; and to remedy this sand must be 
very liberally used with all locomotive work on such roads, On 
both the right and left of the driver's seat, then, sand-handles 
must be placed, both delivering to each side; and the driver will 
work his engine as follows: He occupies his seat, with his left 
hand he opens the regulator, and with his right adjusts the re- 
versing handle ; then, if the wheels slip, he:—with his left hand 
still on the regulator—works his right sand-handle as long as 
required. Suppose, now, he must stop very quickly to avoid a 
collision, or running over some one who has fallen; his left 
hand then involuntarily closes the regulator, and his right 
works the handle of his steam-brake. Then, should the road 
be in bad order, or the danger imminent, he—with his right 
hand still on the steam-brake—works the left sand-handle, and 
thus brings the train dead up in, it may easily be, only a few 
seconds, from the very slow speed at which all street railways 
must ever be worked, especially in crowded thoroughfares. 
There must also be brushes fixed in front to sweep each line of 
rails when necessary. For a street railway these brushes had 
better be arranged so that they will always bear on the rails, and 
also so that they can be raised out of action by the driver when 
not required, instead of being simply fixtures, as in ordinary 
locomotive work. And the working of these brushes and sand- 
gear will on most roads be an important part of the driver's 
duties, as want of adhesion is one great difficulty to overcome on 
most street lines. Now all this may seem a great deal for 
one man to do quickly ; yet, judging from considerable experi- 
ence in driving fast road-engines with somewhat similar 
arrangements, it will be found extremely easy in practice, and a 
driver will become quite expert at the work in less than a week’s 
time. In addition to all this there is, however, yet another thing 
that is necessary for safely working a street locomotive, and that 
is a guard-plate, extending right across the front of the engine 
round the leading wheels, and reaching to within 2kin. of 
the rails. For it may happen—and, indeed, in a street must be 
expected to happen—that persons will at times be found in 
front of the car ; and as the speed of a street locomotive will 
never be great, and so will almost invariably be nearly stopped 
before running against a person who may have fallen, we may 
safely reckon that this guard will prevent bones being broken, or 
indeed much serious injury. Contrasting in this respect very 
favourably with the present horse cars, the wheels of which 
only too frequently either kill persons outright or maim them for 
life, even when running at the slowest speeds ; for it is not the 
speed with which a flanged wheel goes over a person that is of 
consequence, but rather the mere fact that it goes over at all. 

We have thus considered the means of producing propelling 
power, and the general arrangement of driving and stopping 
gear, and now another most important consideration claims at- 
tention, viz., the arrangement of wheel gear necessary to enable 
a locomotive to be certain to keep the rails of a street line, when 
the curves are sometimes less than 30ft. radius, and where the 
inner rail has a super-elevation that the ordinary convex contour 
of a street may be maintained, and also where the wheel flanges 
cannot exceed in. in depth. Now, with horse haulage these 
points are not of consequence, as the animals always pull to the 
inner side on a curve, and if a car does then leave the line it is 
easily drawn on again ; but when the propelling power is con- 
tained within the car itself the case is then quite different, as the 
locomotive with, say four rigid wheels, always tends to move in 
a straight line, and the very smallest provocation in the shape of 
a little speed or dirt in the grooves, will, at a curve, send such 
an engine into the middle of the street; and frem its great 
weight and lack of lateral motion, probably ten minutes would 
be the least time in which it could be again railed, as most likely 
a traversing jack would have to be used. And to be constantly 
obstructing the ordinary street traffic by the derailment of steam 
cars, and this especially at the crowded junctions of streets, 
would be an annoyance not to be tolerated. If, then, our street 
locomotive consists of a detached engine pulling a car, it may be 
affirmed that by far the safest and simplest arrangement of 
wheels will bea single pair of drivers and a leading four-wheeled 
bogie, as the engine will then round the t curves without 


any appreciable friction or grinding, and almost without any 
tendency to leave the line. Of course it is quite possible, with 
careful management, to work an engine with four rigid wheels 
round street curves; but such an engine would leave a street 





rail ten times for each once of the bogie locomotive ; and in the 
winter, when the grooves are full of ice, or when they contain 
hard mud, the rigid wheeled engine would give endless annoy- 
ance from its slight flanges mounting the rails. In a self-con- 
tained steam car it is not easy to say what precise arrangement 
of wheel gear will perfectly meet the requirements of such a 
machine. For if four rigid wheels are out of place in a de- 
tached engine, where the wheel base need not exceed 4ft. or 5it., 
much more so are they in a combination of engine and carriage, 
which will be 25ft. or 30ft. long, and which cannot well be 
placed on a shorter base than, say, 7ft, Indeed, such a carriage 
simply could not work at all on most street lines. Nor is it 
practicable on the curves of such roads to use four-coupled 
wheels and a bogie ; and so the only resource seems either to 
try and balance this long carriage on a pair of single drivers and a 
bogie, or at once to put it on two bogies. Of course, as in the 
case of the detached engine, it may be quite possible, with very 
careful management, to work a steam car on four rigid wheels 
round a street curve, yet the arrangement is evidently far from 
meeting the requirements of ordinary street work, especially 
when considering how small the flanges must be, and that the 
outer wheel generally runs on the flanges quite unconfined on a 
flat plate, so that all that keeps the engine on the rails are the 
$-inch flanges of the two inner wheels, set at a considerable tan- 
gent to the rails. 

(14) It will thus be seen that, without deciding whether a 
street locomotive shall consist of a self-contained steam car, or 
of a locomotive pulling a car, or without committing ourselves 
to any design whatever, we have yet arrived at a considerable 
number of main features which all street railway engines must 
possess, and which, for Nos. 2 and 3 classes of traffic, may be 
recapitulated thus:—(1) The cars must run at very frequent 
intervals; (2) they must only have two attendants each; (3) 
they must be run by steam power; (4) boiler to be of the 
“ fireless,” or “ accumulator” class; if the latter, working pres- 
sure to be ;4 of bursting pressure; (5) furnace to be deep, with 
water grate; (6) fuel to be coke; (7) to have a blowing fan; 
(8) exhaust to enter tank, and then funnel; (9) driver’s seat 
to be right in front, with regulator, hand brake, sand, glass 
gauges, and pressure gauge on the left; and reversing, steam 
brake, sand, pump, and brush handles on the right hand; (10) 
guard round front of engine; (11) all working parts to be pro- 
tected from sight, mud, and dirt; (12) outside seats to have an 
awning, with which funnel head is flush; (13) cylinder and 
glass gauge cocks to blow off into ash pan, and safety valve into 
tank; (14) the wheel gear must be so arranged that the locomo- 
tive can, with perfect impunity, round 30ft. flat curves at five 
miles an hour, with only jin. wheel flanges. 

(15) Having then obtained these data, let us now examine 
such mechanical motive-power cars as have yet been made, and 
test them with these given requirements. 

Fig. 1 shows Lamm’s ammoniacal gas car, one of which Was 
experimented with in New Orleans in 1871. The arrangement 
of this is clearly shown, and as we have already condemned am- 
monia we may let it pass. 

Fig. 2 shows Lamm’s fireless locomotive and car, which was 
experimented with in New Orleans in 1872, and latterly in Chi- 
cago and New York, where it has received official permission to 
run in the outskirts of the city. The boiler contains sixty cubic 
feet of water, and is worked thus:—On starting it is nearly filled 
with cold water, then a connection is made with the steam pipe 
of a large stationary boiler, working at 2001b., when steam 
rushes into the cold, fireless boiler, and in a few minutes raises 
in it a pressure of about 1801b. The connection with the large 
boiler is then uncoupled, and the fireless locomotive is ready for 
work; and it has been found in actual practice that the heat 
thus stored in this sixty cubic feet of water will propel the small 
engine and car ten miles along a level, and yet leave 50 lb. of 
pressure remaining in the boiler. But, of course, a hilly road 
vastly lessens the distance the car can run, for an incline of only 
‘5 per cent. equals the rolling resistance of a street railway, and 
thus doubles the total resistance ; and agrade of 1 per cent. con- 
sumes as much power in 3} miles, and a grade of 2 per cent. as 
much in two miles, and one of 4 per cent. as much power in 1} 
miles, as do the ten miles of levelline. Frequent stoppages also 
tell heavily against the limited power of the fireless locomotive, 
with which a considerable deduction of pressure per minute must 
also be made for loss by radiation, &c., from the time that the 
receiver is ¢ with heat. For the special purpose in view, 
however, the principle of the fireless locomotive is a good one, 
and although not strictly novel, the modus operandi having been 
fully explained in Tue ENGINEER in 1865, yet still to Dr. Lamm 
belongs the credit of having clearly shown the advantages of a 
fireless locomotive for propelling street cars. The principle is, 
however, much better than the somewhat crude arrangement of 
detached engine and car by which it has as yet been carried into 
practice, where the driver merely stands on the ordinary car 
platform, and reaches over to the handles for working the engine. 
The exhaust is discharged directly into the air, where it forms 
a considerable cloud of white vapour, as from the boiler being 
fireless the steam is necessarilydamp. An air surface condenser, 
of limited capacity, has been tried to prevent this, but does not 
help the matter much, as it is almost impracticable to make a 
locomotive with an air surface condenser of sufficient capacity to 
condense all its steam. For the cooling area would require to be 
so great as five or six times the heating surface, and there must 
also be powerful fans to drive air through this large condenser, 
and at the bottom of it a tank, into which the condensed water 
can drain. Seeing, then, that an air surface condenser is, because 
of weight and bulkiness, inapplicable to an ordinary locomotive, 
how much less can it be allowed in a “fireless”’ engine, where 
the first consideration is that the dead weight shall be reduced to 
the lowest amount, to compensate for the very limited power of 
the engine. From this point of view, the fireless engine and car 
had better be combined in one machine, as then the weight of 
the engine, truck, and wheels will be saved, and thus the car will 
run a greater distance. The entire weight can then also be 
coupled for adhesion, and to gain sufficient adhesion is a difficult 
point to overcome in working street railways, as they are much 
steeper and more slippery than ordinary lines. However, the 
main idea of using a fireless boiler for street cars is good, and it 
can undoubtedly be carried into successful practice on level lines 
if its constant escape of white vapour does not prove some slight 
objection to its use. But for most street railways it will, for 
many reasons, be preferable to use the ever-constant and ample 
power of an accumulator furnace boiler; as then the car will be 
more independent, and better able to meet the strain of tempo- 
rarily increased traffic during certain hours of the day and 
certain days of the week. And in running a great number of 
rapidly succeeding cars, if one became disabled the succeeding 
car of an accumulator could easily drive this before it, and thus 
clear the line; while with the weak powered fireless engines, the 
lines would probably be blocked, and the longer the cars waited 
the less would their propelling power become. _ It is also possible, 
and very probable, that the great crowds of public holidays would 
quite disorganise a traffic carried on by fireless engines, as their 





power cannot be in amy way increased against emergencies; 
whereas the accumulator, by running its fan harder or slightly 
lessening its speed, can vastly increase the total power given out 
during a run. Then, again, if steam be used at all on tramways, 
it must be set to collect mud and brush the streets daily, and 
when required must also quickly clear about 25ft. of the street 
centre of snow, all of which would be very imperfectly performed 
with the limited power of fireless engines. The accumulator car 
can also run an entire day without coming into the shop, where- 
as the fireless engine must, at every journey, be run into the 
shed for that supply of driving heat, which the accumulator 
boiler is, while at work, constantly receiving from the fuel in its 
small furnace, and storing for use when required, in precisely the 
same medium as used in the fireless engine, viz., a great mass of 
water. 

Fig. 3 shows a steam car, designed by Baxter, of Newark, U.S., 
and experimented with about a year ago in New York. The 
vertical boiler is 26in. in diameter, and 54in. high, without any 
special means of abolishing the ordinary puffing blast or of main- 
taining the draught. Now, it may be here remarked, that the 
leading advantage of the ordinary funnel-blast in a locomotive is, 
that it at all times most perfectly regulates the intensity of the 
furnace according to the work that the engine is doing; for 
whenever the maximum power is required the furnace becomes 
greatly urged, and thus the pressure does not fall, and when the 
demand for power is over, so again does the draught almost en- 
tirely cease, and thus the pressure will hardly rise at all while 
standing. And so, in any attempt either in this or other engines 
to use a locomotive boiler without an artificial blast, one of two 
results will take place: either the boiler, if of ordinary propor- 
tions, must fail to keep steam, or, if made so large as to keep 
steam with merely a natural draught, it will be impossible pro- 
perly to regulate the steam pressure, or to keep it from unduly 
rising when the engine is suddenly stopped. And as this will 
happen even when a fireman is used, how much worse will the 
case become when there is no special stoker incessantly to mani- 
pulate the damper and fire-doors, as the starting and stopping of 
the engines may require? The inside cylinder engines are placed 
below the driving platform, and work on to the leading axle, 
which is cranked. It has the ordinary 30in. chilled wheels 
placed 7ft. centres, and they are not coupled. Now, on consider- 
ing the remarks made in paragraphs 8, 11, 13, 14 about boilers, 
driving and brake gear for street railway traffic, it will be seen 
how very far this design falls short of what is wanted, and how 
that it cannot be safely run with only a single attendant. 

Fig. 4 shows an engine made by Perkins to draw street cars, 
and tried in London some time since. This engine has a single 
rubber driving wheel running on the stones between the rails, 
this being also the steering wheel of the engine. The boiler is 
of the water-tube class, and carries a very heavy pressure; the 
engines have compound cylinders. Now why, after guide rails 
are already laid in a street, the designer of this engine should 
deliberately adopt all the risk of steering his engine by hand, is a 
mystery, the reason for which does not clearly appear. It may 
also be observed that although it is quite possible, and indeed 
easy, to steer an engine at high speed when drawing an ordinary 
omnibus, yet that to steer this same engine when drawing a car 
on rails is almost impossible, as but a very slight deviation from 
truly steering along the centre of the track will draw the car off 
the rails. Again, no rubber driving wheel will stand the 500 miles 
a week that any steam car must run. The way to get a high 
speed rubber driving-wheel to stand long is to make it very large 
in diameter, and with a great body of rubber, that the amount of 
kneading per hour suffered by each pound may not be too great; 
and thus the driving-wheel of this engine, kept very small to 
save expense of rubber, would at 500 miles a week be destroyed 
in a very short time. Indeed, the heat arising from chewing and 
kneading the rubber below the tread of such a fast revolving 
wheel would so soften it that it would cease to be able to float 
up the weight of the engine, and so would squeeze out on all 
sides, 

Fig. 5 shows a steam car, designed by Grantham, and tried in 
London a short time since. It has two boilers, 18in. diameter 
and 52in. high, each enclosed in a box in the centre of the car. 
The cylinders are outside, and work into a pair of the usual 30in. 
drivers. The wheel base is 10ft., and length over all 30ft. There 
are self-acting fuel and water feeds for the boilers, which have no 
special means of avoiding the ordinary puffing blast or of urging 
the fire. Now, the remarks made in paragraphs 8 and 11 about 
the danger of such boilers apply strongly to this design, for to 
suppose that two 18in. boilers shut up in boxes can safely take 
care of themselves for half an hour at a time (notwithstanding 
that they have self-acting fuel and water feeds) appears to be 
simply absurd. To avoid noise the nozzle is made large, and 
thus the blast is so soft as only to be fit for burning wood; but 
the boilers are intended to burn coke to avoid smoke, and coke 
will not make steam without a heavy blast, but where this heavy 
blast is to come from with a wide nozzle or without noise in the 
funnel does not clearly appear. Nor, again, is the tramway yet 
laid in Britain on which a car can run with a rigid wheel base 
of 10ft. 

(16) These various cars all fall short in either one or other 
point of being perfect according to the requirements of paragraph 
14; indeed, to the writer, the only one of all possessing any 
merit or feature worth preserving is that cf Lamm’s fireless en- 
gine. Reference has not here been made to the elevated street 
railways at present at work in New York, Chicago, and elsewhere 
in the States, as they do not actually run amongst the ordinary 
street traffic. These elevated railways stand about 15ft. high on 
a row of posts at the side of the street, quite free from dirt, the 
ordinary traffic, and even partly from inclines, and it is a very 
simple matter to work them by steam power. They are an ex- 
tremely cheap and also a good plan of relieving an overcrowded 
street, provided their unsightliness be not objected to. Nor, 

in, has the Lisbon Steam Tramway been referred to, as 
although, a kind of tramway, yet it certainly is not a street tram- 
way, or applicable amongst city traffic; nor yet still the various 
so-called steam tramways which have been for years at work fn 
South America, and which are simply ordinary light tramways 
worked with four coupled locomotives. 

(17) It is now proposed to give a general outline of the man- 
ner in which the main features given in paragraph 14 should be 
carried into practice in working the three classes of street rail- 
way traffic. 

Fig. 6 shows a general arrangement for working No. 1 country 
traffic, which should generally be done with a detached engine 
pulling two or more cars, or a single double-bogie car. Figs, 9, 
10, 11, 12, 13 show the engine enlarged, it being specially de- 
signed to comply with the various requirements. If the route 
is of sufficient length, a special fireman will be employed, and 
then the boiler will be of the ordinary type as shown in the en- 
gravings, but if the route be short, an “accumulator” boiler 
will then be used as described in paragraph 9. The engine is 
14ft. 10in. long over buffers, 6ft. 6in. wide over all, and 14ft. 5in. 
from rail to funnel head, this being equal to a car with outside 
awning. There are a single pair of 66in. drivers, 5ft. 3in. from 
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which is the bogie with 2lin. wheels placed 3ft. centres. The 
driving wheels are without bearing springs, as their large diameter 
and the very slow speed permits them to roll along with the 
necessary smoothness, but the small bogie wheels have rubber 
springs, and thus every wheel takes its proper bearing on the 
rails. All wheels in the train have solid discs, as these look 
better in a street and also raise less dust than spoked wheels. 
The G. S. is 3°5ft., and H. 8. 160ft. The cylinders are 6}in. by 
9in., and the crank makes 150 revolutions at ten miles. The 
tooth gear consists of a single wheel and pinion, confined in a 
case made of steel, and thickly covered with tallow and blaek- 
lead, experience having shown that under such circumstances 
a single gear will not make any clatter that can be heard above 
the usual rolling noise of the various carrying wheels of the train. 
The exhaust drives a 12in. blowing fan discharging into a close 
ash-pan, so that the varying intensity of a locomotive draught is 
thus as perfectly regulated as with the ordinary funnel-blast ; for 
the principle and source of action, viz., the perfect variation of 
the back-pressure according to the power that the locomotive is 
at the time exerting, is of course the same in both the exhaust 
funnel-blast and in the exhaust fan-blast. The exhaust then 
enters the tank where part is condensed and all water deposited, 
the remainder escaping gently through a wide pipe into the 
funnel, where, being small in quantity and free from water, it 
becomes superheated, and passes off noiselessly in an invisible 
form. The fuelis coke. The two safety valves blow off into the 
tank, and the cylinder cocks and gauges into the ash-pan. The 
driver’s seat and the entire arrangement of gear on the driving 
platform are placed and worked as described in paragraph 13. 
The cars are coupled to the locomotive and to each other by rigid 
draw bars with hardened eyes centred near the axles, which, 
amongst other advantages, allows the continuous brake gear to 
be of a very simple kind, it being merely a rod passing below the 
cars, and connected to the steam gear of the engine, which, when 
it is applied thus, brakes every wheel in the train except those of 
the engine bogie, and, when out of action, the blocks leave the 
wheels by means of the usual release springs. Each cross brake 
bar of the cars and each brake rod is fitted with rubber springs 
to equalise the pressure ou each block, and to allow the bearing 
springs some play when the brakes are hard up. 

We have thus described an engine designed to fulfil all the 
various requirements of an efficient street locomotive. It has 
ample pulling and stopping powers; it can round any street 
curve; its working parts are unseen, yet quite accessible, and 
free from mud and dust; it is practically noiseless, smokeless, 
and steamless, and free from glare of fire by night; it can be 
safely worked by a single attendant; it is not complicated, and 
is of sightly appearance. 

(18) Fig. 7 shows a design for a self-contained steam car with 
accumulator boiler, which is in every way proportioned as de- 
scribed in paragraph 9, the water area of 9ft. being equal to the 
27{t. there mentioned, as an upright has three times the vertical 
rise and fall of a horizontal boiler. It runs on six coupled 30in. 
chilled wheels with a 7ft. base, but there are only few street lines 
that have curves suited for such an engine. Fig. 8 shows a de- 
sign for an accumulator steam car with double steam bogies for 
working a strect line of 7 per cent. grades, but although auite 
possible to construct such a machine, yet ‘the wear and tear of 
such a number of small working parts would be very great, as, 
from their position, they could not be kept free from dirt; and 
when we carefully consider the various requirements of actually 
working a street railway by steam power, it seems to be far pre- 
ferable, whenever possible, to use detached engines to pull ordi- 
nary cars rather than to attempt the combination of engine, 
boiler, and passenger carriage into one machine. As in a case 
where say fifty or sixty cars have to be under steam and on the 
street daily, it will be at once seen how much easier it will be to 
repair, clean, and keep in order their boilers and engine motions 
when these are separate, as the locomotives can then be run into 
a separate repairing shop, so that the fittings, trimmings, and 
painting of the passenger carriage are kept clear from the smoke 
and dirt of the repair shop and also from the lighting up and 
running shed. With a detached engine also the passenger car is 
kept perfectly clear from any smell of hot oil or tremour of 
machinery, and again if any slight escape of steam takes place or 
accident occurs to the engine the passengers are not needlessly 
alarmed, as practice has already proved them to be with a self- 
contained machine. And, again, there is a strong feeling on this 
point on the part of the general public, as 99 out of every 100 tra- 
vellers would prefer to travel in a separate passenger carriage rather 
than to enter one where part of them would actually sit on top of 
and others lean their backs against the boiler. And however 
successful self-contained steam cars may be from a mechanical 
point of view, it is doubtful whether such machines will ever be- 
come popular favourites. In reference to this, some have 
remarked that as passengers are not all afraid to go on board a 
steamer which has a boiler below the deck, that therefore they 
will not object to steam cars ; but it must be remembered that 
in the steamer there are a number of skilled men to constantly 
attend to the boiler and gear, while the leading idea among the 
present designers of steam cars seems simply to be to stow away 
one or more boilers out of sight within the car, and then leave 
them and the passengers to take care of themselves. 

It may may be mentioned that Figs. No. 7 and 8 refer only to 
schemes, but all the other engines shown are from actual practice. 

(19) Both the engines just described run always with the 
same end foremost, and must thus be reversed at the end of 
each journey, if they do not run ona circular route. This can 
readily be done by a loop round a block of buildings, monument, 
or other object ; failing which, tw& quarter-circle reverse curves 
can always be laid into a side street. This necessary turning of 
the cars is of advantage in causing the chilled wheels to wear 
equally and thus last longer, as the sharp curves, grooves full of 
mud, and abrupt crossings of street railways tell seriously against 
either one or other of the flanges when not reversed. The line 
should have shifting points moved by the foot. 

(20) Three classes of street railway traffic were referred to in 
paragraph 6, viz., country, suburban, and city. On country lines 
it is—or should not be—a very difficult matter to work 
satisfactorily with steam power, as the ordinary traffic is light 
and the amount of opposition will on such lines be small; with 
suburban lines, however, the case will be more difficult, and with 
city lines will come the tug of war to overcome prejudice and 
opposition. Seeing, then, that this is the case, it may be very 
enterprising and bold to make a first start with steam power on 
a purely city line, and to endeavour to cram our untried steam 
cars down the throats of opposing vestrymen and others, yet cer- 
tainly it is not a very wise thing to do. Most obviously the best 
way to commence is on counfry lines to start some steam trains 
consisting of separate engines pulling ordinary cars. This is a 
far easier and safer thing to do than to at once enter into 
all the difficulties and dangers of combining boiler, engines, and 
passenger car into one complicated machine, which probably 
would not suit the public taste when made, for at the present 
moment almost every railway in existence is worked with 
locomotives detached and separate from the passenger car- 
riage. Suceeding in this, let us then advance to the more 


difficult suburban traffic, and finally when some lengthened ex- 
perience of running on street lines is gained, let us only then 
approach the intricate city work, and only then consider whether 
it appears advisable to attempt the use of self-contained steam 
cars. For at the present moment there is simply no one at all 
who has any practical experience of working street railways by 
steam power, and it is such actual experience of continuous daily 
work that we now want to assist us in solving the problem, and 
not merely a great variety of mere scheming. 








THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
(From our Special Correspondent.) 

In gathering up the articles of the prize list which time and 
space made it necessary to omit last week, I will take the few 
remaining implements as they stood :— 

Mr. F. Mote, March, Isle of Ely, took the second prize with a 
general purpose horse hoe which has several new points. Another 
horse hoe made by Mr. Mote has several important advantages. 
The first has three levers carrying three hoes each, and these 
levers are so hung that they will adapt themselves to the furrow 
side of a stetch or to any unevenness of the ground that does 
not coincide exactly with the line of the axle from the position 
of the wheels. These hoes, as Mr. Mote says, have not the dis- 
advantage of preserving the same “ pitch,” whatever may be the 
unevenness of the ground, and they do not therefore cut too 
deeply in the centre while the outside is skimmed or “scarified ;” 
but as the lever frames are separately hung, the hoes in the 
furrows cut the same depth as those on the ridge. This hoe is 
fitted with a double-action hand lever for lifting at the land’s 
end, and for fixing the hoes high above the level of the surface 
when the implement is travelling from field to field or elsewhere. 
Mr. Mote’s second hoe is of excellent construction for a plain 
and cheap implement. One advantage is the great length of the 
iron levers, which is very essential when there is no rolling or 
sliding steerage, which allows the hoe frame to be moved bodily 
from right to left or laterally. This length is accomplished by 
fixing the levers upon the cross-bar of the shaft, 18in. in front of 
the axle. This hoe has further advantages: its wheels are 39in. 
high, and the axle is movable in the box of the wheel at each 
end. 

Broadcast manure distributors appear to be the only imple- 
ment in which some important improvement has not been made 
for many years. It seems a strange thing that, with all our me- 
chanical invention and practical skill, a cheap machine has not 
been produced that will scatter dry manures or composts broad- 
cast on the ground, for the old form of Mr. Chambers’ ma- 
chine, as made by Messrs. Garrett, of Leiston, was again awarded 
the prize. The same old metal barrel 6in. in diameter, with 
raised * gogs,” like the half of a cedar pencil, each 2in. or so in 


“ 


length, and placed diagonally to each other, are used, while | 


scrapers of a somewhat complicated character are employed to 
keep this barrel and its “gogs” clean. I may repeat that it 
seems strange that some plan of making a good compost broad- 
caster at half the price, or double the width at the same price, 
has not been invented. The above machines cover about 6ft. 
each, or as much as is taken by an ordinary Suffolk corn drill. 

In pair-horse wagons, Messrs. Milford and Son, Thorverton, 
Devon, sent one that is excellent. This is denominated the 
“Salisbury, Leeds, and Plymouth Royal Prize Wagon,” and, as 
the first prize was awarded this year, | suppose “ Bedford” will 
henceforth be added as an honourable distinction. This wagon 
has improved frame and plank sides, with expanding boards 
over the wheels; and it has corn ladders of good design 
for strength and carrying capacity. It will turn in its own 
length, and is well adapted for road and harvest purposes. The 
tires of its wheels are 2hin. by {in., and it is warranted to 
carry from 2} to 3 tons. 

Of “lorries or other vehicles for the conveyance of imple- 


ments,” Mr. T. P. Milford, Kenn, near Exeter, took the prize, 


with an excellent one that can be converted into a harvest-cart 
with every facility. The harvest “raves” are simply hooked 
into an eye a foot or so from the front and hind ends of the 
floor, and the bars of the frame rest upon the head and tail cross- 
pieces of the body of the vehicle. To lift them on and let them 


rest, or to lift them up and take them off, is all that is required | 


in converting it from a “lorry” proper to a capital harvest-cart 
suitable for hilly land. The body is low, and very convenient 
for loading harrows, ploughs, &c., upon. 

Mr. T. P. Milford’s one-horse cart, for which he obtained the 
second prize, is admirably made. It is compact for heavy pro- 
duce like thrashed corn, or roots, or coals, while it has great 
capacity as a harvest or hay cart, or, when fitted with manure 
boards, for carrying farmyard dung. The tail-board of this cart 
has eyes which readily fit on hooks, and the body of the cart can 
be let down by the tipping arrangement, so that it rests upon 
its heels in a convenient position for loading or unloading. 

Of the ten silver medals, one was presented to Messrs. 
Nicholson and Son, Newark, for valuable improvements [in their 
horse rake. These consist, firstly, ina combined self-acting and 
manual delivery. When the ground is firm and dry, the man or 
boy may ride, and the horse walk atany pace ; and when the soil 
is soft, and a slow pace is necessary, the man or boy may walk, 
and use the hand lever with equal ease and efficiency. When 
riding, either the hand or foot, or the two together, may be used. 
An attempt to accomplish this convenient combination of levers 
has not, so far as I am informed, been carried out till now. But 
when it is required that the accumulation within the teeth should 
be relieved, the stirrup or bracket projecting near the driver's 
foot has only to be prepared to act upon the locking links, 
when a pair of catches connected with the pawl bars fall, the 
pawls drop into ratchets upon the wheels, and the teeth are lifted 
so as to deliver the load. The pawls then come in contact with a 
pair of cams attached to the axle and are released, when the teeth 
again fall to a raking position. This rake will deliver equally 
well when taking a curve as when going in a straight line, as the 
wheels are independent of each other, and one wheel will raise the 
rakeasefficiently as when both wheels arerunningin the same direc- 
tion together. One wheel, in fact, may be turning the reverse way, 
and the forward one will, at the same time, deliver the corn or hay 
from the teeth. The second set of improvements consist in the 
manner the axle is trussed from the seat brackets to prevent the 
possibility of deflection. The teeth are fastened in their sockets 
by taper wedges, is a plan so simple that, while the teeth 
are held firmly, they can be easily removed. Sliding couplings 
are also used, so that the teeth can be coupled or grouped in 
fours or half-dozens to prevent them from bending or opening 
laterally when upon rough or uneven ground, or when crops are 
wet and heavy. If I add to this the fact that the pitch or set 
of the teeth upon the surface is regulated at the back of the 
shafts, I need hardly say this rake is as perfect a piece of 





mechanism as can be or need be produced for the purpose for 
which it was designed. 








SOUTH STAFFORDSHTRE AND EAST WORCES- 
TERSHIRE INSTITUTE OF MINING ENGI- 
NEERS. 

On Monday last the members of this Institute, on the occasion 
of their annual excursion, paid a visit to Barrow-in-Furness for 
the purpose of inspecting the great iron and steel-works and other 
manufactories in the towu, as well as the prolific iron ore mines of 
the district. The party, numbering more than fifty gentlemen, 
arrived at Barrow about three in the afternoon, and were conveyed 
by special train to the works of the Barrow Hematite Iron and 
Steel Company, where they were met by Mr. J. T. Smith, the 
manager, who conducted them through the gigantic establishment, 
and explained the various processes of manufacture which were in 
operation. The party witnessed the whole of the processes em- 
ployed in the manufacture of Bessemer steel, inspected the sixteen 
blast-furnaces, the large blast-engines, and other machinery in 
motion, and also the testing-room. They subsequently paid a visit 
to the Devonshire and Buccleuch Docks, and the works in pro- 
gress for the construction of the Ramsden Docks, with a water 
area of 300 acres ; and then inspected the extensive premises of 
the Barrow Iron Shipbuilding Company, the ocean steamers and 
other vessels now being built at the yard, and the 100-ton hydraulic 
iron crane, said to be the largest in the world, and erected by Sir 
William Armstrong. The evening was spent amid the grim old 
ruins of Furness Abbey, the party being accommodated at the 
Furness Abbey Hotel, immediately adjoining them. On the fol- 
lowing morning the rich iron ore mine at Stank was visited. 
Here the Barrow Iron and Steel Company, while engaged 
in the search for coal, has come, at a depth of 70 fathoms, 
upon a deposit of the very richest ore, the extent of which 
has not yet been fully proved. About 500 tons are already 
being sent to bank weekly, and the rate of production 
will very shortly be doubled. The party then adjourned to the 
celebrated Park Mines, which have now been in work for several 
years, and continue to yield an enormous amount of the most 
valuable ore in the kingdom. A number of the visitors descended 
into the mine and inspected the workings. On their return to 
the surface the whole of the company were entertained at lun- 
cheon, Mr. J. T. Smith presiding on the occasion, In the course 
of the proceedings the President and ex-President of the Institute 
testified to the deep interest taken by the members in all that 
had been so kindly shown them, and their sense of the courtesy 
displayed by the Barrow Hematite Iron and Steel Company. The 
chairman, in returning thanks for the compliment paid bim at the 
conclusion of the proceedings, observed that those who were con- 
nected with the company had experienced a sincere pleasure in 
ministering to the comfort and happiness of the members of the 
Institute. They felt that in a practically inexhaustible supply 
of ore they had a substantial basis for operations, and they all 
laboured diligently with the object of making the company one of 
the foremost in the land in its special branch of industry, At the 
same time they would have preferred—had it been a matter of 
choice—to have entertained their friends from Staffordshire and 
Worcestershire a few years hence, when the district had attained 
a more settled condition, and Barrow and Dalton had grown to 
dimensions compared with it. They might now be accounted as 
mere villages. In the evening the party left by train for Barrow- 
on-Windermere, and having spent Wednesday in the immediate 
vicinity of that queen of English lakes, returned to their homes on 
the evening of that day. 





At Monterey, California, near San Benito, some veins of coal 
have been discovered, one eight feet wide, another nine, and a 
third twenty-two feet. Shafts are being sunk to each. 

SHEFFIELD STATISTICS.—In giving evidence before a Parliamen- 
tary Committee on the Waketield Water Bill last week, Sir John 
Brown, of the Atlas Iron and Steel Works, Sheffield, stated that 
his company used two millions gallons of water daily, employed 
5000 men, and produced 5000 or 6000 tons of iron and steel weekly, 
He affirmed that a new trade was springing up at Sheftield—the 
smelting of pig iron from the ore, and at the present time there 
were seven or eight blast furnaces, all of which had been built 
during the last three years. It was his impression that during the 
next two or three years fifty additional furnaces would be erected, 
and Spanish ores would be brought to Sheffield. 


InoN AND STEEL INsTITUTE.—It is announced that the meeting 
of the Iron and Steel Institute at Barrow-in-Furness will com- 
mence on Tuesday, September Ist, and will continue during the 
three following days. On the Wednesday, after the reading and 
discussion of the papers to be submitted, the members will! visit 
the Barrow Steel Works, the ship-yards and engine works, and in 
the evening will be entertained at dinner by the Barrow Hematite 
Steel Company. On Thursday, after the busiress meeting, excur- 
sions to the various mines and works in the neighbourhood of 
Barrow will be organised, and Friday will be wholly devoted to 
excursions to the more distant works. It has been’ arranged that 
members during the period of their visit shall be allowed to travel 
free over the Furness Railways, and special trains will be provided 
for conveying them to the various places. 

REPORTS OF THE INSPECTORS OF MinEs,—In the House of 
Commons, on Thursday evening last, Mr. Macdonald asked the 
Under-Secretary of State for the Home Department whether the 
reports of the Inspectors of Mines would be laid on the table before 
the close of the session, and whether it was his intention to exact 
from the inspectors their reports at an earlier period of the session 
in the future. Sir H. Selwin-Ibbetson said that at the beginning 
of the session a communication from the Home Office was for- 
warded to the Inspectors of Mines requesting them to send in 
their returns. They did so before the end of April, and the sub- 
sequent delay had arisen from the printing, and the sending of 
the proofs to the inspectors for correction. An application had 
been recently made for the corrected proofs, and he hoped to be 
able to lay the returns on the table before the end of the session. 
For the future it was intended to require the production of these 
returns at an earlier period of the year. 


THE IRON AND CoaL oF New SoutH WaALES.—Wallerawang, in 
New South Wales, is 105 miles from Sydney, on the Great 
Western Railway. The iron and coal property there is a most 
valuable one, consisting of some 1700 acres, of which 1000 acres 
are coal lands. The iron ores are of three classes at least, viz., 
magnetic, hematite, and clay-band. The limestone is of the finest 
description. The coal-seams are various, one being lift. in 
thickness, and practically inexhaustible, and so favourably 
situated for collins that the blast-furnaces could be erected 
within 100 yards, if necessary, of the entrance to the coal work- 
ings. The site of the works will be about three miles from the 
railway. The exhibits of iron ore, limestone, fire-clay, and coal 
from this property at the late Metropolitan Exhibition held in 
Sydney, attracted a great deal of attention, and a first prize was 
awarded. The minerals are situated thus : The iron ores within three- 
and-a-half miles from coal; the limestone between the iron ores and 
coal, about two miles from the coal ; and the intervening country 
is such that wire tramways can be laid down at a minimum cost, 
and the iron ores, limestone, and coal, being above the level of the 
site of the works, haulage will scarcely be necessary. It is ques- 
tionable whether the necessaries for the production of pig iron, 
viz., the ores, the flux, and the fuel, have anywhere been found so 
closely and conveniently situated to each other. The importance 
of manufacturing iron in the colonies seems to be recognised, as 
in South Australia a bonus of £10,000 has been offered ; in New 
Zealand of £5000; whilst in Queensland a bonus of £30 per ton 
is to be offered for the first 100 tons of iron produced in that 
colony. The successful establishment of ironworks will oy 
increase the already great wealth of the colony of New Sout 
Wales.—Jron Trades Review. 
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RAILWAY MATTERS. 


THE North-Eastern Railway are about to proceed with the con- 
struction of a line between Stockton and Castle Eden. 

WE understand that Mr. Sergeant, manager of the South Devon 
Railway, has been appointed e to Mr. Bridges in the 
management of the Grand Trunk Railway of Canada, 

THE London and South-Western Railway Company will construct 
a line to connect the Sunningfield district with the main line at 
Aldershot. They are also effecting improv ts at Waterloo 
station, Clapham Junction, and Basingstoke station, 

A FATAL rr * has occurred near Cuddapah on the north- 
west branch of the Madras Railway. Ajpermanent-way inspector, 
Mr. Satoor, was killed on the spot and the engine-driver and fire- 
man received serious injuries, The latter died a few hours after 
the accident. 

THE Local Board of Toxteth have unanimously agreed that un- 
less the cars on the Liverpool tramways run more frequently, and 
with greater regularity, through the district under the Board’s 
jurisdiction, the Board will compel the lines, or a portion of them, 
to be taken up. 

THE Northern State Railway of India was opened for traffic to 
Wazeerabad on the 1st inst., and is expected to be opened to Jhelum 
on the 1st August. The railway from Hattrass to Bhurtpore, vid 
Muttra, is to be commenced immediately. The Madras tramway 
has been opened, 

THE committee appointed by the French Minister of Public 
Works to investigate the scheme for a submarine tunnel between 
England and France has recommended that on certain formalities 
being complied with it should be taken into consideration. The 
experiments described in its report would occupy about a year, 
and if they were fula ion would be granted. 

THE effect of the excessively dry season is seen on the embank- 
ments and cuttings along the railways in the Midland district, 
where the grass has been fired by sparks falling from the locomo- 
tives. In some places hedges of adjacent fields have been fired. 
Watchers have been posted along some of the lines to prevent 
the destruction of the fences and the standing grain crops. 














Tue Huron and Ontario Ship Canal Company, which purposes | 
carrying out the old project of a ship canal from Georgian Bay to | 


Toronto, has lately been reorganised, and has secured considerable 
subscriptions to its stock, and is trying to secure a grant from the 
Dominion of Canada, 
miles, of which only forty would be canal, the remainder slack- 
water and lake navigation. 


It is claimed that the distance is only 100 | 


A FINAL and very severe test of the great St. Louis and Illinois | 


Railway Bridge was made on the 2nd inst. Fourteen locomotives, 
averaging forty tons each, were placed seven on each track of each 
arch, which produced a deflection of 24in. on the centre arch, 
which is 520ft. span. ; 
were regarded as highly satisfactory by a large number of dis- 
tinguished engineers present. 

THE oil tank cars onthe Atlantic and Great Western Railroad 
are made, says the Scientific American, of three-sixteenths iron, 
and are Glin, indiameter. They hold eighty-five barrels. They 
resemble cylindrical boilers; are fitted with manhole, dome, filling 
and draw cocks, and are strapped down to platform cars by means 
of plate iron bands, The arrangement is cheap, safe, simple and 
durable. Pipe lines leading from the wells to the railroad stations 
convey the oil, which pours directly into the tank cars. 

Iv appears from. a parliamentary paper that the total amount of 
capital proposed to be raised by the 281 railway and other private 
bills brought before Parliament this session was £63,363,240, of 
which it was proposed to raise £43,763,000 by shares, and 
£19,602,249 by loans. Last year the amount of capital proposed 
to be raised was £86,893943; in 1872, £86,444,834; in 1871, 
£29,719,190 ; in 1870, £23,670,299 ; in 1869, £29,221,706 ; in 1868, 
£25,207,356 ; in 1867, £42,638,775 ; and in 1866, £175,490,646, 

DuRInG the past year, says the Continental Herald, M. Ernest 
Stamina, an Alsatian engineer, devoted much time and care to the 
study of the question of a connection between France and Italy 
independently of Swiss territory. With this object the idea of 
tunnelling Mont Blanc is advocated by him in a paper which has 
been read by M. Stamm before the Société Industrielle de Mul- 
house. A survey proves that while Chamounix is 3445ft. above 
the sea level, and Entréves, on the south, 4216ft., a tunnel 
between the two points would notbe longer, nor its gradients more 
difficult than the Mont Cenis tunnel. 


THE new line of railway from Barnstaple to Ilfracombe was 
opened on Tuesday with great rejoicings at Ilfracombe. The 
length of the line is thirteen miles, and, passing through beantiful 
scenery, it shows the railway passenger glimpses both of sea and 
land. Leaving the Barnstaple station of the London and South- 
Western Railway Company, the new line crosses the river Taw 
by an iron bridge of sixteen arches. It then for three miles skirts 
the bank of the river, which is sometimes more than a mile in 
width. The only place of importance on the line between Barn- 
staple and Ilfracombe is Braunton. It has been found impossible 
to continue the line nearer than a mile to the town. owing to the 
difficult nature of the country. A project has been started for 
constructing a line on the Alpine system, but some time must 
elapse before it can be carried out. 





By a letter from Zurich, says the Railway News, we regret to 
find that the accounts of the progress making in the St. Gothard 
tunnel are not so favourableas they might be. Onthe Airolo side 
the works are much impeded by a thick bed of quarzite, which 
resists the boring machinery so effectually that they cannot pierce 
more than half a metre per day, instead of the calculated two 
metres, and it is quite uncertain how long this obstacle will last 
before the normal rock be again reached. At the same time the sani- 
tary condition of the men is much to be deplored ; they have not only 
to work in the dark, but to stand up to their knees in the un- 
pleasantly cold water, with the drops moreover trickling down on 
their heads from above. This has caused much grumbling among 
the workmen, some of whom haveglied, others are in the hospital, 
and a good 5 | refuse to fulfil their engagement, and have re- 
turned to their homes, broken down in body and spirits. At the 
Géschenen end of the tunnel the work is going on better, as in May 
82 metres were perforated, whilst at Airolo the progress of the 
month was only 36 metres. At the end of May the total piercing 
at both ends was 865 metres. 


THE latest papers from the Cape of Good Hope state that the 
long expected railway scheme of the Government was under the 
consideration of the Cape Parliament. The scheme, embodied in 
a bill which stood for second reading on the 29th of June, contem- 
plated the construction, at the cost of the country, of seven lines 
of railway—three in the Western Province, and four in the 
Eastern Province. Those recommended for the former were—first, 
an extension of the Cape Town and Worcester line through the 
Hex River mountains and Destant to Beaufort West, at an esti- 
mated cost of £1,390,000 ; secondly, a line from Belville station, 
onthe Cape Town and Wellington line, to Malmesbury, at an 
estimated cost of £228,000; and thirdly, a line from the castle at 
Cape Town, to the docks, at an estimated cost of £8080— making 
a total proposed outlay in the west of £1,626,080; while those 
recommended in the east were—first, a line from the East 
London to King William’s Town, at an estimated cost of 
£1,069,000 ; secondly, a continuation of the Port Elizabeth and 
Bushman’s River line to Cradock, at an estimated cost of £842,000 ; 
thirdly, a line from Graham’s Town to Little Fish River, on the 
Cradock line, at an estimated cost of £328,000; and fourthly, a 
line from the Zwartkops River, by way of Uitenhage, to Graaff- 
Reinet, at an estimated cost of £900,000, making a total d 


Several other tests were made, all of which | 


' atmospheres, 


NOTES AND MEMORANDA. 


CopPeEr tubes, like those of lead, are objectionable for conducting 
water for drinking purposes. Experiment showed that in a short 
time 1,000,000 parts of water contained 7°2 parts of copper. In 
another case the same quantity of water contained ‘8 parts of 
copper. 

As a good lecture experiment with potassium, in order to show 
the green colour of the vapour of the metal, a small piece is 
vaporised in a wide horizontal tube, about 0°3 metre long, a current 
of hydrogen being passed through the tube at the same time. The 
tube becomes quickly filled with the beautiful green vapour, and 
the hydrogen which is caused to pass out through a narrow open- 
ing takes tire spontaneously and burns with a violet light, forming 
thick clouds of potassium oxide. 

From 1850 to 1870 the declared value of British produce and 
manufactures, mineral and metallic, rose from about fourteen 
millions sterling to forty-three and a-half, the iron and steel in the 
last-named year being valued at £21,675,215, or four times what 
it was twenty years previously ; machinery and millwork to nearly 
six millions ; and hardware and cutlery to nearly four. The 
value of coals, coke, and patent fuel exported in the same period 
increased from £1,284,224 to £5,638,371. 

CERTAIN old bronzes were found in the neighbourhood of Dantzig, 
and consisted chiefly of fragments of rings. Analysis showed 
their composition to be :—Copper, 92°638; tin, 5591; zine, 1°388; 
lead, 041; silver, a trace; iron, 363, These results are compared 
with those of several other ancient bronzes found in different 
places, and a variation in the constituents observed, which is sup- 
posed to be due rather to accidental impurities of materials than 
to an intentional variation of the constituents used. | 

In a series of researches upon the compressibility of gases, M. 
Cailletet has been lel to study the resistance which glass tubes 
oppose to rupture. By an ingenious method he has determined 
exactly the amount by which the volume of a hollow cylinder of 
glass varies, either when compressed within or upon its exterior. 


MISCELLANEA. 


CoLONEL SANDILANDS has been gazetted an officiating superin- 
tending engineer on the Punjaub establishment, 

Ir is stated that the Viceroy of India has sent to England a 
dispatch in which he di roves of the appointment of a member 
of Council for Public Works. 

Tue Right Hon. Lord O’Hagan will preside over the Section fot 
E ic Sci at the ting of the British Association to be 
held at Belfast on the 19th of August. 

THE pontoon bridge across the Hoogly at Calcutta is progress- 
ing. One of the iron girder spans to connect the bridge with the 
shore has been fixed on the Howrah side of the river. 

Tue businesses of Thomson and Co., Glasgow, and L, Sterne and 
Co,, have been amalgamated, and are now worked by a Joint- 
Stock Company, known as Thomson, Sterne, and Co., Limited. 
The works in Glasgow are under the management of Mr, J. L. 
Handyside. 

THE rails recently removed from outside St. Paul’s Cathedral 
being of Sussex iron, and made a few miles from Lewes, the Sussex 
Archeological Society decided to secure a relic of this former in- 
dustry. Their large and valuable collection of antiquities is 





| deposited in Lewes Castle. The lower entrance gate to this ancient 


In one experiment a tube of 55cm, (21°7in.) long and 17mm. | 


(0°7in.) in diameter, was crushed by an outside pressure of 77 
One-half this pressure sufficed to break it when 


exerted upon the interior; when the glass is very thick, so as to | 


resist pressure of 400 or 500 atmospheres, it suffers no permanent 


set. Upon this fact, M. Cailletet has constructed a manometer, at | 


once simple, delicate and precise. 

Cuicaco has a street car that is propelled by steam, after the 
planin use in New Orleans, viz., the boiler on the car is supplied 
with steam from a stationary boiler, the charge being sufficient for 
a run of three miles an hour, a speed of twenty miles an hour 
being attainable. In San Francisco a very novel mode of propel- 
ling street cars has just been adopted. An endless steel cable is 
laid underneath the track, and the car attached by means of 
clamps. The cable is kept in motion by a stationary engine, and 
the cars are run at a much higher rate of speed than by horses, 
When the car is to be stopped the clamps are released and the 
brakes applied, the cable moving on ; when the car is to be started 
the brakes are released and the clamps re-applied. The arrange- 
ment is almost identical with that used many years since on the 
London and Blackwall Railway, and is said to work well. 

FATHER SECCHI has observed the spectrum of Coggia’s comet, 
and finds the lines of carbonic oxide and carbonic acid very bril- 
liant. The same astronomer notes a curious phenomenon which 
recently happened in Jupiter’s first satellite. The atmosphere, at 
the time of observation, was quite clear, and the disc of the planet, 
while plainly defined, presented a slightly wavy surface. As the 
satellite neared the edge of Jupiter, and had advanced so that a 
distance of about one of its diameters separated it from the same, 
the observer was surprised to see the disc apparently extend itself 
toward the satellite, touch it, and then retract. This to and fro 
motion continued until the satellite was compietely obscured by 
the planet, a period of four or five minutes, Father Secchi sug- 
gests that if similar undulations of the solar disc take place at the 
time of the passage of Venus, there will be strong elements of 
uncertainty in the observations, and that it would be desirable to 
employ means which will reduce to a minimum these effects of 
atmospheric oscillation. 

Mr. JAMES MACFARLANE, Assistant Professor of Chemistry, 
St. Andrews, read, recently, a paper before the chemical 
section of the Glasgow Philosophical Society ‘‘On Coloured 
Tapers.” The Quarterly Journal of Science has given the 
following results of his experiments made on white, yellow, blue, 
red, and green tapers. White: Perfectly harmless; little aslr. 
Yellow : harmless ; coloured by chromate of lead; ash, metallic. 
Blue: harmless; coloured by ultramarine. Red: highly 
poisonous ; containing 1°93 per cent. of vermilion; the tapers 
very highly coloured ; slight ash. Green: poisonous; colour due 
to arsenic ; metallic ash ; quantity of arsenic not determined, but 
probably about 1 per cent. He also obtained the following results 
by burning wax tapers :— 


Red. Green. 
17 min, 


12min. .. 
0-93 gms. .. 
7200 


Time occupied in burning .. 
Weight ° co +e 08 oe ee 
Percentage of wax.. .. ee 
Percentage of wick oe 25 44 ee 
Weight of wax per taper .. .. 24°85 os 
Weight of wick per taper .. .. 8°67 
Percentage of arsenious acid — 
Percentage of vermilion.. 1°66 to 1°93 
A cuRIOuS capillary experiment was devised by M. Lippmann 
some months since, which the author has recently utilised in a very 
ingenious way. The original experiment is thus described in the 
Journal of the Franklin Institute. Place ina saucer or in a large 
watch-glass aglobule of mercury an inch or two in diameter, and 
pour upon it a little water acidulated with sulphuric acid and 
slightly coloured with potassium bichromate. now the 
mercury be touched laterally with the point of a needle, the globule 
will be observed to contract and withdraw itself from the needle, 
then to extend again to its primitive position. This brings it 
again into contact with the needle, the contraction is renewed, and 
so on indefinitely. When the globule is quite large it executes 
contorted and grotesque movements which are surprising to those 
who are not in the secret. The explanation of this phenomenon is 
found in the fact that under the joint influence of the iron and the 
bichromate, the ;mercury is successively oxidised and deoxidised, 
thereby producing an alteration in itscapillary condition and ing 
the swelling and flattening. This oxidation and deoxidation may 
also be effected by an electriccurrent. The globule is seen to swell 
up or to flatten, according as it is connected with the negative and 
deoxidising or with the positive and oxidisingelectrode. It is this 
oscillating motion of the globule of mercury that M. Lippmann has 
utilised in his motor. It is constructed as follows: In a trough of 
glass two small cups are placed, full of mercury ; in each of these 
moves a piston formed of a bundle of glass tubes. The trough is 
filled with acidulated water, and the two masses of mercury are in 
communication with the electrodes of a battery in such a way that 
when the one contracts the other flattens. Consequently, when 
one of the pistons rises the other falls ; and by simply transforming 
this reciprocating motion of the pistons into a rotary one, anelectro- 
capillary engine of some hundredths of a kilogrammetre of power 
is readily obtained. In the machine actually constructed by M. 
Lippmann the fly-wheel made a hundred revolutions per minute, 
The extremely feeble current needed to set this engine in action 
suggests its use as an indicator of currents too feeble to be detected 
by the ordinary instruments. Used in this way it would constitute 
an extremely sensitive electrometer, Indeed it might come in use 
for the reception of cable dispatches, which, as is well known, are 
sent by means of very feeble currents. Certain movements of the 








machine might correspond to certain predetermined characters or 





outlay in the east of £3,139,000. The grand total outlay the 
Cape Parliament was thus asked to sanction for new railway 
enterprises in the colony was £1,765,080. 





, and in this way the dispatch might be easily deciphered. 





Though ecarcely more than curious at present, these experiments 
of M. Lippmann are exceedingly interesting, and will undoubtedly | 
in the future receive important applications. 


structure has just undergone repair, and a length of the old rails 
has here been erected in excellent preservation. 

M. E. RercHarpr has sought an expeditious method of deter- 
mining the quality of drinking water, and recommends the use of 
the microscope in detecting salts in solution by their crystalline 
form. For this purpose, a few drops of the water under examina 
tion are evaporated on a slip of glass either at a high or low tem- 
perature, and the forms of crystals obtained, compared with those 
of known salts dissolved in water, and recrystallised in the same 
manner. Inthis way one can detect with dispatch and certainty 
common salt, calc spar, gypsum, nitre, &c., and toa certain extent 
the relative quantities present. 

THe Home Secretary was asked on Tuesday whether her 
Majesty’s Government were prepared to carry out such of the 
recommendations of the Committee on the Patent Laws, con 
tained in their report of 1872, as could be adopted without further 
legislative powers; and whether he would introduce in the next 
session of Parliament a bil! for further amending the Patent Laws 
in accordance with the recommendations of the committee. Mr. 
Cross replied that in the opinion of her Majesty's Government it 
was better to deal with this matter, not piecemeal, but altogether ; 
and that it was their intention to consider it fully during the re- 
cess, with a view to legislation next year. 

ATTENTION has been called by the Lancet to a large number of 
cases of lead poisoning now under treatment in the East-end of 
Lendon from the numerous white-lead factories in that district. 
In an article ‘‘ On the influence of certain chemical manufactures 
on health,” the question of lead impregnation is fully discussed, It 
appears that precautionary measures, if vigorously enforced, woul 
be sufficient to prevent the entrance of lead into the system ; but, 
unhappily, these measures are not enforced, and, consequently. 
the wretched operatives speedily fall victims to the poison, The 
Lancet urges that some responsible supervisor should > appointed 
at each factory to enforce the regulations. 

GEOLOGISTS (says the Atheneum) will learn with satisfaction 
that a new geological survey of the State of Pennsylvania is about 
to be made. The State Legislature have approved the scheme, and 
have voted an annual supply of 35,000 dols., for three years, to 
provide for the expenses. Ten Commissioners, chosen by the 
Governor of the State, who is ex-officio president, are to have 
entire control of the survey, and be responsible for the expendi- 
ture. Itis thought that Professor J, P. Lesley, honorary secretary 
of the American Philosophical Society, will be appointed os 
geologist-in-chief, and we agree with our American contem- 
poraries that a better appointment could hardly be made. 
Pennsylvania is so interesting, geologically, that important results 
may be anticipated. 

On Monday, in the House of Commons, Mr, Mundella asked the 
First Lord of the Treasury whether her Majesty's Government 
was aware that, owing to the want of space and suitable accom- 
modation, the Patent Museum was losing constant opportunities 
of acquiring models of originalinventions of the greatest interest 
to the country; and whether the Government was prepared to take 
immediate steps to provide a suitable building for the Museum, 
capable of being made one of the most valuable schools of instruc- 
tion in mechanical science in the world. To this question Mr. 
Disraeli replied that the Patent Museum was not the only public 
institution which was suffering from want of space and of suitable 
accommodation. Want of space is a crying grievance with respect 
to all our public buildings, collections, and offices, In regard to 
the Patent Museum, however, it appears that the matter is at pre- 
sent engaging attention. 

THE exports of railway iron from the United Kingdom have 
presented some increase of late, having attained in June the very 
considerable total of 92,174 tons, as compared with 72,962 tons 
in June, 1873, and 81,164 tons in June, 1872. Russia took 25,202 
tons of our railway iron in June ; Sweden and Norway, 11,072 
tons; and the United States, 12,524 tons. The exports of 
railway iron from the United Kingdom in the six months 
ending the 30th of June this year amounted to 427,267 
tons against 348,757 tons in the first half of 1873, and 
448,042 tons in the first half of 1872. Our largest foreign 
customer for railway iron this year has been Russia, which took 
74,460 tons to June 30 ; the United States came next with 64,969 
tons; Sweden and Norway next with 39,968 tons, and Australia 
next with 38,088 tons. The exports have increased this year to 
Russia, Sweden and Norway, Holland, Spain, Egypt, Brazil, Chili, 
British India, and Australia; but they have decreased to Germany, 
Belgium, France, Italy, the United States, the Spanish West 
Indies, Peru, and British America. The value of the railway iron 
exported in June was £1,111,393, as compared with £12,455 in 
June, 1873, and £831,946 in June, 1872; and in the nine months 
ending June30 this year, £5,494,764, as compared with £4,586,577 
in the first half of 1873, and £4,376,433 in the first half of 1872. 

Tur drought is causing considerable anxiety to the corporation 
of Bolton, But for an arrangement which they made a few weeks 
since with the Commissioners of the Turton and Entwisle reservoir 
for a temporary supply of water, the town would now have been 
suffering bene a water famine. Two of the corporation reservoirs 
are quite empty, while the remaining two only contain some 
70,000,000 me nal The town is entitled to take 1,000,000 gallons 
a day from the Turton and Entwisle reservoir until the waterline 
is 25ft, below the top of the embankment. On Thursday evening, 
last week, the water line receded 19ft. 9in. below the top, so that 
only a little above 5ft., which is equal to about 14,000,000 gallons, 
remained in stock. From all sources there is only sufficient to 
supply all requirements for forty days. Should there not speedily 
be a fall of rain, the supply for trade purposes will have to be 
stopped, which would have the effect of throwing from 15,000 to 
20,000 persons out of employment. Perhaps a better idea of the 
scarcity may be formed from the fact that whereas the quantity of 
water in stock in the corporation reservoirs on Friday morning was 
only 72,000,000 gallons, on the corresponding day last year it was 
161,000,000 gallons, and in 1872 no less than 334,000,000 gallons. 
The average rainfall in the district is a little over lin. per week, 


and it is estimated that Gin. of rain, or a month’s heavy rainfall, 
is needed to bring the reservoirs up to their proper standard. For 
several years the corporation have engaged upon the construc- 


tion of a gigantic reservoir at Edgworth, at a cost of about £250,000, 
but unforeseen difficulties <p) delayed —_ “—— considerably 
beyond the anticipated period of its completion. It is cngertes, 
Soneeen that the arend will be available next spring. In the 
country districts nearly all the springs and wells are dry, and at: 
Little Hulton the authorities are compelled to cart the water round. 
and sell it a halfpenny per canful, 
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HOWARD’S PATENT WATER TUBE BOILER, EXHIBITED AT BEDFORD, 
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END ELEVATION 


SECTIONAL ELEVATION OF THREE TUBES 


Ir is probably well known to our readers that for some time | which the two rope ends are attached, One of them works a 
past Messrs. Howard, of Bedford, have been working hard to re- | toothed segment, hidden by the framiug in our engravings, above 


move the defects which experience has shown that the original 
Howard boiler possessed. The boiler which we illustrate at page 75 
and above is the latest development of the system, and it appears 
to us that a very great step in advance has been made, and that 
the new boiler is likely to prove efficient and reliable. The con- 
struction of this boiler is so clearly shown that but little descrip- 


| which a circular plain segment is fixed. The former gears into a 
| corresponding segment, fixed to the nearest plough skife; the 
| latter corresponds to a peculiarly-shaped disc also firmly attached 
| to this skife. In turning the pulling levers either backward or 
forward, the toothed segment not only turns the ploughs com- 
pletely round, but the disc causes them also to be firmly locked, 


tion is required. da whilst the levers in their two extreme positions are still free to | 
It will be seen that the inclined tubes, which are about 12ft. | swing about through a considerable angle. These levers are 


long ani liin, in diameter, are connected at both ends to vertical | also connected by wire ropes and other suitable tackle to 
tubes, so i iat they can get water at one end and deliver steam and 

water at tle other, The vertical tubes are made by the necks of | 

castings fixed to the inclined tubes, These necks are united in the | ot ee 

following way :—Each is turned and ground to a slight taper, a a 

wrought iron ring is bored out, slightly conical each way, and | Pe oie a 

ground to lit the tapered ends of the necks. In building up the ae 4 


boiler the necks of two vertically adjacent tubes are titted into | 
one ring, the next two necks into another ring, and so on to the 
top. Two tlat iron screwed stay bolts pass through all the necks, 
and by tightening them up the whole is made tight. No packing of 
any kind is used, a little thin red lead paint sufficing to make a tight 
job, The stay bolts being inside in the water, no trouble has as 
yet been experienced on the score of variations in expansion and 
contraction. 

The cast iron heads are secured to the inclined tubes in the fol- 
lowing way :—The end of each tube is cleaned off and is shrunk 
on to a wrought iron ring about jin. thick and 4in. wide. In this 
ring and the tube are then drilled five or six holes lin. in diameter. 
The tube is then plugged with sand at the end and put ina 
mould ; the neck head is then cast on, and the metal runs through 
the drilled holes and is cut off flush inside, The heads are thus 
secured to the tubes, not only by the contraction of the casting 
but by half a dozen short cast iron rivets—so to speak—which 
must be all sheared off before the head can be taken off the tube. 
We have stated that a wrought iron ring about jin. thick was put 
on each tube in the first instance; the end of this ring projects 
beyond the casting, and the joint is made tight by caulking up the 
ring. The arrangement is extremely ingenious. 








As regavis the remaining details of the construction of this 
boiler, we c.nnot do better than refer our readers to the drawings, 
where they sre very clearly shown. 

A large boiler constructed in this way has been at work at the 


Britannia Works, Bedford, for some time, and is we understand 
giving complete satisfaction. 


GREIG AND EYTH’S PATENT PLOUGH. 

THE engraving on page 82 gives two different views of the remark- 
able plough cahibited by Messrs, J. Fowler and Co., of Leeds, at 
Be dford Show, and already fully described in our columns, vide THE 
ENGINEER of July 17th, page 45. It will suffice, therefore, to re- 
produce here the description, which we have slightly modified, of 
this implement supplied by the inventors themselves, in a pam- | 
phlet published by Messrs. Fowler and Co. It is well known to 
practical steam ploughmen that a balance plough, or any plough of 
similar description, is not adapted for very shallow work. An imple- 
ment for this class of work constructed so as to correspond in size to 
the ordinary powerof the engines would involve anenormous frame, 
and such unwieldy proportions that it could not be handled con- 
veniently in the field. It would also become very unsteady, 
shaking up and down whilst at work, and producing thereby 
irregular work. The turn-wrist plough about to be described | = , sti 
is intended to meet these difficulties, and opens up a new, | A, position whilst at work ; 8, position when arrived at headland, 
hitherto almost inaccessible, field for steam cultivation, | sonny Sor Corning Es SE on ree eee 
where competition with ordinary horse work is the main | eee 
object. The longitudinal horizontal main frame A, to which the | the turning rings of the turntables, which amongst them- 
ploughs are attached, stands on three wheels, of which the |-selves are connected in a similar manner, so that the turning of 
middle oue, C, is a castor wheel, whilst the two end, the levers turns also the two end wheels into suitable positions. 
wheels revolve in turntables, D D, These turntables are so con- | The ploughs themselves are of a peculiar shape, the share being 
trived that they lift or lower the main frame exactly by the depth | shaped so as to cut with either end, whilst the short hollow 
of the furrow, according to the direction which is given to the | mouldboard E throws the ground completely over towards the 
wheel. The wrought iron plough skifes, E E, are fixed ir. sockets, | same side, whether it goes backwards or forwards, a principle in 
in which they can turn, being connected amongst themselves | vogue on the Continent in hilly districts. Whilst at work the 
by a long rod, F, working short levers, so that the relative position | main-frame travels in a slanting position over the land, the front 
amongst themselves is always the same, and that the turning round | wheel running in the preceding furrow, the hind wheel on the 
of one plough causes all the others to turn as well. Thereare fur- | unploughed ground the ploughman steering the furrow wheel at 











ther two horizontal pulling levers, GG, connected by a rod, H, to | Lor This position is readily maintained, as the pull passes 








SECTIONAL PLAN OF ONE ENU 


through the centre of the resistance of the ploughs. At the head- 
land the levers are turned by the second engine beginning to work, 
and turn first the single ploughs at the same time as the two end 
wheels are turned square to the main frame. One end of the 
frame moves now along the headland, so that the slanting position 
of the whole is reversed, whereupon the implement proceeds on 
its back journey. These ploughs are intended to work to a depth 
varying from 3in. to 5in, only, but will turn over eight to twelvc 
furrows, or a width of 8ft. to 12ft., ata time. Nevertheless, in 
going from field to field, the implement will take no more space 
than a width of 4ft. to 5ft. In turning round at the field ends it 
is perfectly self-acting, giving no trouble whatever to the plough- 
man, and producing very short headlands and clean straight ends, 
whilst when at work it rigidly keeps to the proper depth for which 
it is set. 

Motion is communicated to the road wheels by an internal cogged 
ring bolted to the rim, and it is possible that on marshy or soft 
land this ring might cause trouble by picking up dirt. But the 
engine is really intended to work on fairly good roads, and on such 
we have no doubt that it will perform satisfactorily. It appears 
to us that it would not have been difficult to introduce india-rubber 
in the shape of pads to take up some of the vibration, although not 
to act as true springs. This, however, is the first engine of its kind, 
and no doubt will be improved upon in matters of detail. 








FOWLER'S 8-H.P. TRACTION ENGINE. 


THE engraving on page 78 illustrates a traction engine of 
somewhat novel type just introduced by Messrs. J. Fowler 
and Co,, Leeds, and exhibited at Bedford. The principal 
peculiarity is the enormous diameter of the driving wheels, 8ft. 
The engine has two cylinders, and a very small solid fly-wheel 
which serves to steady it at high speed. The boiler is locomotive- 
shaped, with a round-topped internal fire-box. The engine has two 
cylinders steam-jacketed and lagged, forming a dome above the 
boiler, The guide-bars are carried by the wrought iron crank- 
shaft bracket, thus dispensing with the usual guide-bar support. 
At the end of the crank shaft there are two pinions, which can 
alternately be thrown into gear with two spur wheels at the end 
of the intermediate shaft. These spur wheels form one casting, 
containing an ordinary differential gear, and thus work, by two 
pinions, the driving wheels of the two road wheels of the engine. 

It is well known that the larger its road wheels the more readily 
will a traction engine get over difficulties of every kind. It is less 
liable to sink in soft land, and goes more easily and with less 
shaking over hard, rough roads. The roads themselves suffer much 
less by the pressure of a large than of a small wheel. A road wheel 
of 8ft. diameter is therefore one of the most important features 
of this engine. It revolves on a fixed axle, which is carried by the 
horn plates of the fire-box. The engine is rovided with a feed- 
water heater and partial condenser, and with two tanks, similarly 
arranged as in the ordinary agricultural engine. Steering wheel, 
feed-pump, starting and reversing lever, and hand-brake, are all 
conveniently carried on the tank in reach of the driver. The 
principal dimensions of this engine are as follows :—Diameter of 
cylinders, 64in.; stroke, 12in.; total heating surface, 138 square 
feet ; average steam pressure, 100]b.; number of revolutions, 
160; diameter of driving wheels, 8ft.; speed of road motion 
(quick), 3 miles ; ditto (slow), 14 miles. 





Ir was stated in the House of Commons on Monday that it was 
pretty generally known that the four principal Powers had either 
adopted the breech-loading principle for field-guns or were about 
todoso, Theexpenditure in this country during the rodent year 
en muzzle-loading guns, including equipment will be about 
£10,000. 


DEATH OF Mr. JouNn SMITH.—We regret to announce the death 
of Mr. Smith, of Smith, Finlayson, and Co., Westminster, the 
well-known and much-respected railway contractor. Mr. Smith 
was engaged from time to time under Sir William Cubitt, Messrs. 
Brunel, Fowler, Hemans, Barry, and others, on some of the most 
extensive and important railway works in this country. We are 
informed that Sir Joseph W. Bazalgette and Mr. Parke Neville 
had recommended the Corporation of Dublin to contract with 
Mr. Smith for the construction of the Main Drainage Works of 
the Liffey. 
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HOWARD’S PATENT WATER TUBE BOILER, EXHIBITED AT BEDFORD. 
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RATLWAY ACCIDENTS. 

CAPTAIN TYLER’s general report to the Board of Trade on the 
accidents which occurred on railways during the year 1873 was 
issued on Monday. He states that 247 accidents formed the sub- 
ject of inquiry during the year, being one more than in the 
previous year. The causes of these accidents are shown to be as 
follows :—T'wenty-four from engines or vehicles meeting with or 
leaving the rails in consequence of obstructions, or from defects in 
connection with the permanent way or works; 23 from boiler 
explosions, failures of axles, wheels, tires, or from other defect 
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tires from flying off the wheels in the event of fracture; (5) 
improved couplings of vehicles in trains; (6) signal and 
point arrangements, including concentrating and interlocking of 
the signal and point levers, and locking-bolts and locking-bars for 
facing points ; (7) safety points to goods or siding connections 
with passenger lines; (8) increased use of the telegraph, with 
block telegraph systems for securing intervals of space in place of 
illusory intervals of time only between trains ; (9) sufficient siding 
accommodation for the collection, distribution, and working of 
goods traffic, so that goods trains may be shunted and marshalled 





in the rolling stock ; 5 from trains entering stations at too great 
speed ; 18 from collisions between engines and trains following one 
another on the same line of rails, excepting at junctions, stations, 
or sidings ; 20 from collisions at junctions; 98 from collisions 
with fixed signals at stations or sidings, &c.; 3 from collisions be- 
tween trains, Xc,, meeting in opposite directions; 3 from col- 
lisions at level crossings of two railways ; 36 from passenger trains 
being wrongly run or turned into sidings, or otherwise through 
facing points ; 11 on inclines; 6 miscellaneous, Whilst the number 
of investigated accidents has increased from 246 for 1872 to 247 
for 1873, the number of passengers killed in those accidents has 
increased from 21 to 43, and of passengers and others injured in 
them from 1183 to 1379. “‘ Butit is not desirable,” Captain Tyler 
remarks, ‘* to lay too much stress on the results of working in the 
case of any particular year, either as to the number of sufferers 
ov as to the number of accidents.” More returns of accidents 
than formerly have been rendered by the companies under the 
Act 34 and 35 Vict., c. 78, which has been in operation 
for two whole years. Inquiries have also been instituted durin; 
these two years into a greater proportion of cases; and there is, 
humanly speaking, much of chance in both. As was remarked 
last year, a dangerous or defective mode of working is frequently 
carried on for a great length of time without bad results, whilst 
there are accidents and loss of life where greater precautions have 
been adopted or less risk is apparently incurred. A compara- 
tively trifling defect may in one case lead to much loss of life, 
whilst important defects may in another case be unattended with 
accident. Setting aside six inquiries which come under the head 
of miscellaneous, and which refer, one to a passenger train running 
through the gates of a level crossing at Carmarthen, and killing 
the wife of the turnpike-road gatekeeper ; one to a child knocked 
out of its mother’s arms at Tamworth, by a passing express train, 
whilst a number of passengers, who had been carried beyond their 
station, and had been set down on the ballast, were proceeding 
across in the dark to the platform; one to the unfortunate 
accident to Mr. Pickersgill Cunliffe, in crossing the line at the 
Caterham Junction station ; one to alad crossing the line at a level 
crossing ; one to some carriages ing down a siding and push- 
ing a brake van through a brick wall at the end of it; and one toa 
third-class carriage having taken fire through some naphtha 
lamps belonging to some ship carpenters in the carriage, inall c 
which either death or injury occurred—there remain 241 accidents 
which it will be necessary strictly to analyse. Of these 241 train 
accidents for 1873, as against 238 for 1872, 142, or more than one- 
half, were cases of collision under different classes, in addition to 
certain collisions which occurred on inclines or in connection with 
facing points ; while 36, or nearly 15 per cent., were from 
passenger trains being wrongly turned into sidings, or otherwise, 
through facing points; 24, or nearly 10 me cent., were from engines 
or vehicles meeting with or leaving the rails in connection with 
defects of or obstructions on the permanent way ; 23, or nearly 
10 per cent., were from boiler explosions or failures of axles or 
tires, or from other defects in rolling stock ; and 11, or nearly 5 
per cent., were on inclines. The various companies have contri- 
buted to these train accidents on their lines in the following pro- 
portions for the two years; and their mileage and gross receipts 
according to the returns to 3lst December, 1873, are added, in 
pent as far as possible, fair means of comparison may be 
afforded :-— 


| Number of 





























Mileage,| train Railways on which accidents 
Receipts. Hee, S1,| accidents. ; 
me 1873, | ——-———— 1873. 
| | 1872. | 1878. 
| 
8,767,719 | 1594 | 35 | 40 |London and North-Western, 
6,041,333 | 1839 | 36 26 |North-Eastern. 
2,802,416 820 20 26 |Caledonian. 
3,3 6 433 | 31 18 |L hire and Yorkshi 
3; 1056 | 8 15 |Midland. 
1502 | 16 14 |Great Western. 
2,011,635 $23 2 | 11 |North British. 
1,648,618 258 10 8 |Manchester, Sheffield, and Lincolnshire, 
2,602,213 836 6 | 7 |Great Eastern, 
2,303,877 584 8 6 |Great Northern. 
(Included in the figuresof} 5 |London and North-Western and Great 
these two companies ) Western joint lines. 
2,195,170 643 |; 3 4 |CLondon aud South-Western. 
: 315 2 4 |Glasgow and South-Western. 
61 | — 4 |Cork and Bandon. 
66 | — 3 |Cornwall. Z 
$45 | 38 8 |London, Brighton, and South Coast. 
141 4 8 |London, Chatham, and Dover. 
13 § 3 |Metropolitan. 
48,101 21 -- 8 |Swansea Vale. 
(Inchiled in Caledonian 
and Glasgow and South- 
Western.) ;— 3 |Glasgow and Paisley joint. 
706,459 aca | 1 3 |Great Southern and Western. 
157,115 an ie | 2 |Cambrian. 
106,248 1 | — 2 |Cheshire lines. 
18,055 40 | — 2 |Neath and Brecon. 
$07,408 122); — 2 |North London, 
619,450 183 | 4 2 |North Staffordshire. 
1,819,362 | 828 | 4 2 |South-Eastern. 
163,363 | 203 | — 2 








Waterford and Limerick. 
and on the railway of no other company has more than one case 
of train accident been investigated. 

On the other hand, there are many lines of railway, with a 
total mileage of about 2806 miles, or nearly one-sixth of the 
system of the United Kingdom, on which no accident demanded 
investigation ; and the fo ope | is the list of the principal of 
these railways, more than 100 miles long, with their mileage and 


gross receipts :— 

Receipts. Mileage. aie which no train accidents 
1873. 8lst Dec., 1878. have been investigated, 1873. 

£186,893 .. .. 151 «. «- Belfast and Northern Counties, 
225,605 o. co 198 «se ce DS Wicklow, and Wexford. 
249,016 .. «. 286 «. «+ Great North of Scotland. 
AT4,547 oe + 400 «2 oe Midland Great Western. 
227,478 .. eo 835 oe eo 


212,218 2. ». 140 .. o- Ulster. 
It is gratifying to observe, Captain Tyler remarks, that the 
public are now beginning thoroughly to understand the reme- 
dies required for obtaining a greater degree of safety. Some of 
the great railway companies have made, and others are 1 
great progress in providing those remedies. But much has yet to 
be done, especially on certain systems. And it is partly because 
suflicient attention was not paid in previous to the various 
means of safety oe jo from the Board of 
Trade that some o' e grea now @ 80 
unfavourably at the head of the ent fit, and eelly che 
because they have found it difficult, with constantly increasing 
traffic, simultaneously to make p for past omissions and to keep 
up with present requirements, cannot do better or 
than repeat, as applicable to the experience of 1873, 
safety which were also demonstrated in previous years to be re- 
quired, They are—(1) The judicious and 
supervision of officers servan the preservation of good 
discipline ; (2) maintenance in condition of the permanent 
way; (3) good design, construction, and material of axles 
(4) the application of tire fastenings which will prevent 


- 
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pendently, and kept out of the way of passenger trains, and 
may not encumber and endanger the traffic on the main lines ; 
(10) continuous brakes, to be worked by the engine drivers, as 
well as the guards, as occasion may require. It is by the further 
introduction and employment of these and other means of 
simplicity, safety and convenience in working, that increased 
punctuality may be obtained and accidents may in a great degree 
be avoided. 





THE SMELTING OF ARGENTIFEROUS LEAD ORES 
IN NEVADA, UTAH, AND MONTANA. 


By Messrs. O. H. Hann, and Anton Eters, and Dr. R. W. 
RayMonp.* 

Tus paper will treat of such works only as beneficiate ores 
directly in the mining districts. when it is said that more 
than twenty furnaces exist in Utah, about as many in Nevada, five 
in Montana, and four in Cerro Gordo, Inyo County, California, it 
is obvious that a business so extended deserves attention. Wide 
apart as these different works are located, they have nevertheless 
to deal in nearly every case with the same or very similar circum- 
stances and conditions, so that, with very few exceptions, 
virtually the same system of smelting is followed in all these esta- 
blishments. This is the so-called method of reduction and pre- 
cipitation in blast furnaces. As the principal reasons for the em- 
ployment ofa blast furnace process are to be considered:—The low 
Swe gn of lead in the ores, the high price of the only available 

uel, charcoal, and the exorbitant rates demanded for labour. The 
reasons why the reduction and the precipitation process is pre- 
ferred to a roasting, reduction, and precipitation process are the 
high prices of labour and materials, and the preponderance of 
oxidised ores over sulphurets, though in some cases the latter are 
quite abundant, The weight of these reasons will be better under- 
stood when the character of the ores to be treated and the object 
of the smelting are more minutely stated. The ores are in nearly 
all cases a preponderating mass of oxidised lead ores, such as 
cerussite, anglesite, and leadhillite, in which nests and nodules of 
undecomposed galena occur. Associated with these are—in 
Eureka, Nevada, arseniate of iron and arsenical pyrites, hydrated 
oxide of iron, quartz, and calcareous clay; in Little Cottonwood 
Canyon and American Fork, Utah, iron oxide, and in some cases 
a combination of antimony, the nature of which I have not ascer- 
tained; also dolomite and quartz in widely varying proportions ; 
in Bingham Canyon, Utah, only quartz and comparatively little 
oxide of iron, or iron sulphurets; in Cerro, Gordo, California, oxide 
of iron, iron pyrites, antimonial compounds, copper ores, and, as 
gangue, carbonate of lime and quartz, In Argenta, Montana, 
occur, besides the above-named lead ores, pyromorphite, and molyb- 
date of lead. The preponderating gangue of the Argenta ores is 
quartz, and there is here a larger proportion of galena than else- 
where in the West. In most of the localities named, the lead ores 
themselves contain sufficient silver to render its separation from 
the ore the main object of the smelting; but in some of the dis- 
tricts, and especially in Montana, the lead ores serve only to 
furnish the extracting agent for the silver of true quartzose silver 
ores, which at the same time contain a sufficient percentage of lead 
to make amalgamation impracticable. They are therefore bene- 
ficiated by smelting, although the lead itself has no market value. 
As there is more or less sulphur or arsenic present in all these 
ores, none of which are submitted to a thorough preparatory 
roasting, the formation of matte, or speiss, or a mixture of both, 
is, of course, unavoidable ; and as silver has not only great affinity 
for lead, but also for sulphur, much of this metal goes with the 
matte. In most works the latter is not roasted before adding it to 
a subsequent charge, if it is at all treated further; and the ex- 
traction of the silver from itis, therefore, in this case only possible 
after it has = the furnace quite often, very little of the sul- 
phur being driven off in the upper parts of the blast furnace at 
each smelting. In Eureka, a mixture of matte and speiss, the 
latter predominating, is formed, the contents of gold and silver in 
which hardly ever surpass 12 dols, to the ton ; and this amount is 
at present not considered worth extraction in that locality. The 
speiss, or “‘ white iron,” as it is there termed, is therefore thrown 
over the dump. The marketable product which the smelting 
works produce is argentiferous lead, with the exception of the 
works at Argenta, Montana, which cupel the lead and ship the 
silver only. Asa general rule it pays best in the mining districts 
to produce argentiferous lead bars or crude bullion, the contents 
of which in silver and gold vary from 60 dols. to 500 dols. in the 
different districts. The main reason for not cupelling the lead in 
the West is found in the increased rates and risk of freightage for 
bullion ; but the separation of the silver and lead, and the re- 
fining of the latter, can also be accomplished at much less cost in 
eastern centres of trade than in the mining districts. There are, 
of course, exceptions, as, for instance, in Montana, where the 
smelting works are located so far from the railroad that the price 
obtained for the lead would not even cover the cost of smeiting 
and freight, and where only the silver is therefore shipped, the 
lead remaining in the furnace-yard in the form of litharge. Part 
of this is used over again in smelting such silves ores as are natur- 
ally too poor in lead ; but the greater portion remains to await 
cheaper reduction and railroads. 

A few remarks in regard to the present tendency of metallur- 
gical ideas, as far as smelting is concerned, may be here in place. 
Formerly the blast furnaces used for lead smelting usually had an 
oblong rectangular cross section, the size of the hearth being 
rarely larger than 20in. by 2}ft., and frequently they were drawn 
together at the top. The capacity of such a furnace, with one or 
sometimes two tuyeres, was about six to eight tons per twenty- 
four hours. But of late years tial improv ts Lave been 
made, the aim of all of which was a higher production, and less 
loss of metal in slags and by volatilisation. This has been 
reached by a complete alteration of the shape of the furnaces, by 
inerease of size, and the introduction of proportionately more 
compressed air through a larger number of tuyeres. In regard to 
their shape, and the results obtained, two furnaces have come into 

i rominent notice. These two are :—(1) The Raschette 
furnace. It has an oblong rectangular cross-section, and the form 
of an inverted truncated pyramid. Numerous tuyeres, cooled by 
running water, are placed in the long sides, in such a manner that 
the opposite currents of air pass each other ; (2) the Piltz furnace. 
It has a hexagonal, octagonal, or circular cross section, and the 
shape of an inverted truncated pyramid or cone. Many tuyeres 
are p) radially around the furnace centre, the breast alone 
being without them. Both of these furnaces are furnaces with 
open breast, and both have the two most important principles in 
common, the a ape of more compressed air in a comparatively 
smaller space than in old style furnaces, and a widening of the 
Lshaft toward the top. The first secures a more perfect and rapid 

combustion, and hence a more rapid fusion ; the second causes the 
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smelting zone to commence lower down ia the furnace than 
formerly; the charges, lying firmly upon the slanting sides, force 
the gases and heat to pass through the whole column above, and 
while the wider section above decreases the velocity of the up- 
ward current, volatilisation is to a great extent prevented. But 
quite recently experience has taught in this country that a com- 
bination of the form of the Raschette and Piltz, so to speak, pro- 
duces still better results, the capacity of the furnace being thus 
increased, while the management is less difficult. Last spring two 
new furnaces were built at the works of the Eureka Consolidated 
Company, in Nevada. In order to test the comparative merits of 
a combination furnace and the Piltz, Mr. Albert Arents, the metal- 
lurgist of the works, concluded to construct one furnace with 
elongated hearth, 3ft. wide by 4}ft. in depth, and G}ft. diameter at 
the top. The furnace was provided with ten water tuyeres, four in 
each side and two in the back wall, The other furnace was aPiltz, 
of 4ft. diameter in the hearth, 64ft. at the top, and provided with 
twelve tuyeres placed radially around the centre. Both furnaces 
were 10ft. high above the tuyeres, and worked admirably, but the 
combination furnace was found to smelt from one-fifth to one- 
fourth more on the Piltz, under the same circumstances, The 
same experience has been arrived at in the Hartz districts in Ger- 
many, where the best results are obtained with a circular furnace 
of 5ft. diameter at the top, having a hearth 20in. wide and 3}ft. 
deep, and seven tuyeres. In this furnace the loss of lead in the 
slag, although the same charge is used as in the other furnaces, 
disappears almost entirely, being only 4 per cent., while in the 
other furnaces it is from 2 per cent. to 4 per cent, The best pro- 
portion of the hearth area to the throat area may be accepted as 
1:24 for a height of from 10ft, to 12ft. It is rarely necessary, in 
the western districts, to give a greater height to the furnaces, 
There is at present in existence only one which exceeds this height. 
This is situated in Bingham Canyon, Utah, and has to smelt very 
quartzose ores. 

Before proceeding further, a general statement of the elementary 
principles of metallurgical operations will be here given. It is 
true that the current text-books on metallurzy cover a good deal 
of this ground ; but it is important to introduce this plain and 
practical résumé for the benefit of those who cannot easily consult 
the best large works upon the subject. Many of these are in 
foreign languages, others are both scarce and dear, and all, it may 
be presumed, are more or less difficult of access in our remoter 
mining regions, Minerals containing the useful metals in such 
quantities and in such a chemical combination as to make their 
extraction profitable, we term ‘‘ ores,” while their earthy portions 
we designate as their “‘ matrix” or “‘ gangue.” In regard to sub- 
sequent metallurgical treatment we can make the following 
practical classification :—1. Smelting ores, viz., ores containing 
base metals in notable quantities. 2. Dry ores, viz., ores containing 
noble metals and no base ones, or only in limited quantities. Those 
pertaining to class 1 will here be particularly treated. Ores and 
gangue are always more or less intimately mixed. For the 
utilisation of the metals it is, therefore, necessary to separate 
them from their gangue by artificial means, which are either of a 
mechanical or chemical nature, A mechanical separation alone is 
not sufficient to produce a merchantable product; it can only 
serve as preparatory to the chemical processes, among which that 
of smelting will be here specially considered. Smelting is a con- 
version of solid mineral or mineral and metallic masses into a fluid 
state by means of heat and chemicals, and the subsequent separa- 
tion of the metallic from the earthy ingredients by means of their 
specific gravity. Although there are a great many methods in 
vogue for utilising lead ores by smelting, there are only two which 
have found application and justly claim attention in the mining 
regions of the Great Basin: (A) the English process of smelting 
in reverberatory furnaces, and (B) the blast furnace process, The 
former has some marked advantages over the latter; the 
possibility of using raw fuel, its exemption from the necessity of 
using blowing engines, and the consequent saving of power ; an 
easier control of manipulations, and the production of a lead of 
better quality in which the precious metals are concentrated. Its 
general application, however, is greatly impaired by the fact that 
only comparatively pure ores can be treated successfully. Thus, 
ores containing a considerable percentage of other metals besides 
lead, as, for instance, zinc, copper, antimony, Xc., or more than 
4 per cent, of silica, are unfit for the reverberatory process, silicate 
of lead, which impedes the process of the operation and gives rise 
to the formation of rich a mg being formed in the latter case. 
In the former there is, besides loss in rich residues, also a large 
one by volatilisation. In England the lead ores subjected to this 

rocess contain about 80 per cent. of lead, the gangue generally 
| oa carbonate of lime. The English process in its unaltered 
form can, therefore, only be recommended for pure galenas with 
calcareous gangue, an ore not often obtained in the western mining 
districts. There is only one establishment in operation where 
ores are treated by this process, that of Messrs. Pascoe and Jen- 
nings, near Salt Lake city. Another one of this kind, that of 
Messrs. Robbins, is idle for want of the proper ores. A more 
minute description of this process may therefore be here omitted. 
Compelled by the high pricesof labour, transportation of materials 
and products, lack of cheap mineral coal, Xc., the lead smelters 
of the Great Basin have almost unanimously adopted the blast 
furnace process of smelting. By its means they are enabled to 
obtain a saleable product in the shortest possible time, and with the 
least expense, the residues being so poor that they can be thrown 
away. Toinsure success in smelting lead ores, as all other ores, 
it is necessary to know their mineralogical character, as well 
as the chemical properties of the gangue in which they occur. 
A perfect separation of the ore from its matrix by hand 
being impossible, and a concentration by water being, in 
most cases, in the West impossible, on account of the insuttfi- 
cient supply of this liquid, the gangue accompanying the 
ore must be converted into a fusible compound, termed 
slag. Quartz, we know, is infusible by itself ; so is lime; but 
if we mix both in the proper proportions, and expose them to the 
necessary heat, the result will beafusiblecompound. It has been 
found by actual experience that not the single compounds of silica 
and lime, or alumina, magnesia, &c., but double compounds of, 
say, silicate of lime and silicate of alumina, are the most fusible 
ones. Replacing one of these bases by alkalies, or the protoxides 
of the heavy metal, as, for instance, iron and manganese, we in- 
crease the fusibility of a slag within certain limits. The fusibility 
of a slag depends principally upon the proportion of silica to the 
bases contained in it. ineral substances which serve to siquefy 
others not fusible by themselves we call fluxes. Under favourable 
circumstances an ore may contain all the slag-forming ingredients 
in the proper ratio, but only in a 7 few instances has nature 
graciously permitted such a coincidence, as, for example, in 
Eureka district, Nevada. a i 

According to the ratio between silica and the bases, we discri- 
minate four classes of fusible slags :—1. Trisilicates, in which the 
silica contains three times the amount of oxygen present in the 
bases. As there is over 50 per cent. of silicain such slags, they 

uire too high a temperature for their formation to be thought 
of in lead smelting. 2. Bisilicates, containing 50 per cent. of 
silicic acid and 50 per cent. bases, in which the amount of oxygen 
in the silica is twice as large as in the bases, 3, Singulosilicates, 
with 30 per cent. silicic acid and 70 per cent. bases, the silica con- 
taining as much oxygen as the bases. 4. Subsilicates, with 20 
per cent. silicic acid and 80 per cent. bases, the amount of oxygen 
in the silica being less than that in the bases. In the latter two 
the bases are predominant over the silicic acid, therefore they are 
termed “ basic slags,” while the first two are termed “‘ acid slags.” 
Chemists have taken the trouble to establish complicated formule 
derived from accurate analyses of various slags; but, as they are 
rarely constant compounds, these formule have hardly - prac- 
tical value for the metallurgist ; he is content to know the per- 


centage of silica and the quantity of the useful metal which he is 
endeavouring to obtain. An experienced smelter must be able to 


draw his conclusions from the appearance of his slag in both the 
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fused and solid states. The most desirable slag for lead smelting 
is the singulosilicate, or a mixture ef bisilicate with the former, 
* with protoxide of iron prevailing. The singulosilicates run with a 
bright-red colour, and solidify very quickly with turgescence. The 
bubbles, after bursting, frequently discharge blue gaseous flames. 
These slags have a vitreous, metallic lustre, and a higher specific 
gravity than the bisilicates, and are, therefore, more liable to en- 
tangle metallic particles. If lime and alumina are the prevalent 
bases, the heat required for their formation is much higher than 
in the case mentioned before. Such slags are generally pasty, run 
short, and form incoherent lumps. After solidification they have 
a honeycombed, stony, or pumicestone-like appearance, greyish- 
green colour, and radiated, or lamellar-crystalline texture. An 
earthy singulosilicate is really almost the least desirable slag for a 
lead smelter. Bisilicates require a higher temperature, and conse- 
quently involve a larger consumption of fuel for their formation 
than singulosilicates, They flow slowly like syrup, solidify very 
graduaNy, without cracking or bursting, and are not liable to form 
accretions in the furnace, like basic slags. They appear vitreous 
after chilling, have a conchoidal fracture, and generally a black 
colour. Being saturated with silicic acid they corrode the furnace 
lining much less than basic slags. Their specific gravity is lower 
and admits of a clean separation of metallic particles ; but on the 
other hand they are apt to take up a large percentage of oxide of 
lead, and socause a loss of metal. Furthermore, for their forma- 
tion it is necessary to have the ore reduced to at least pea-size, 
which condition is not fulfilled in Western smelting works, where 
crushers are generally used for breaking up coarse pieces of rock. 
Subsilicates are entirely out of the question, as they are only detri- 
mental. If protoxide of iron is their principal base, they run in a 
thin stream, like fluid litharge, congeal very quickly, and easily 
form accretions in the furnace bottom. Having a high specific 
gravity, they do not allow a clean separation from the metal. By 
their corrosive action on the lining, and their tendency to form 
accretions in the furnace, they shorten a campaign or run to a few 
days ; henee, their production must be avoided. 
As fluxes the following substances are used:—l. Acid 
slags, for their capability to take up bases, and as solvent 
agents, 2. Basic slags, for their capability of saturating them- 
selves with silicic acid, and as diluting agents. 3. Ironstone 
is a very efficient agent to slag silicic acid, i.¢., quartz, 
being reduced in the furnace to protoxide of iron, which has a 
strong affinity for silicic acid, and forms an easily fusible slag. 
Its price varies in the Western districts, according to local cireum- 
stances, from 5 dols, to 25 dols. per ton. The best quality for 
our purposes is hematite or magnetite. Hydrated iron ores are 
too easily reduced to metallic iron, and ought to be burned before 
use. If free from quartz and slag, they may be thrown into the 
furnace in pieces of fist size. Iron ores are also used as desulphu- 
rising agents. 4. Soda is even better than the above as a solving 
agent for quartz, but it can only be had in a few localities at 
reasonable rates, the general price being from 60 dols. to 80 dols. 
per ton. 5. Lime is a partial substitute for ironstone in solving 
quartz. Itis best used in piece of pigeon-egg size. From the 
theoretical standpoint burnt lime would be the best form, but as 
this is generally in a very fine state, it will partially be blown out 
at the top of the furnace or roll through the interstices of coal and 
ore, and thus be prevented from uniting with the silica in the 
desired proportion. Lime cannot be used by itself as a slagging 
agent for quartz. Lime slag is smeary, not very liquid, and 
deranges the furnace very easily by clogging. The metal separates 
only imperfectly from it, which is the reason that so much metallic 
lead is wasted by being thrown away with the slag in some of the 
limestone districts, 6. Clay is only used on a very small scale 
as a partial substitute for quartz. It must be — very 
cautiously, as it often arrives raw at the bottom of the furnace 
in the shape of dry incandescent lumps, which stick to the w 
and hearth. 7. Salt is used by some smelters of Utah who have 
a very indistinct comprehension of fluxes. Although they allege 
that it renders the slag liquid, this is an illusion. Any assayer 
knows that the salt does not enter into a chemical combination 
with gangues, but forms a slag by itself, which on account of its 
lesser specific gravity floats on the top of the other slag. I noticed 
slag of this kind at Mr. Easton’s furnace, Salt Lake City. Besides 
its inefficiency upon earthy matters, salt acts injuriously upon the 
metal by forming volatile chlorides of lead and silver. 8. Iron 
pyrites has been ignorantly used as a miraculous sort of flux. To 
the skilled metallurgist the effects are obvious, viz., the produc- 
tion of a brittle, sulphuretted metal, or of matte, no action upon 
gangues, and a clogging up of the furnace. 9, Quartz in the 
form of coarse sand, Jtis used to furnish the acid for the slag in 
cases where the gangue of the ores is basic. 
In addition to the fluxes enumerated above, some metallic pro- 
ducts are occasionally used for various purposes :—1. Iron, in the 
shape of tin scraps, pieces of wrought iron, cast iron, Xc., is used 
to decompose galena, thereby forming sulphuret of iron (iron-matte) 
and metallic lead. Owing to the high price of iron in Utah and 
Nevada, it is either replaced by the less efficient ironstone, or 
rendered unnecessary by a previous roasting of the ores. 
2. Litharge was intended to be added to poor lead ores at Ogden, 
Dunne, and Co.’s works at Eureka, Nevada, in order to prevent 
the precious metals from being carried into the iron-matte. Owing 
to the heavy expense of cupelling, and a change of the ore for the 
better, this purpose was abandoned. 3. Cinders, semi-fused 
matter from previous smeltings to extract the metals. 
Fuel.—The only fuel used at present by the lead smelters of the 
Great Basin is charcoal, the price of which ranges from l5c. to 
34c. per bushel of 1°59 cubic feet, according to locality. The 
lowest rates are paid at the American Fork and Tintic districts, 
Utah, where timber is abundant; the highest at Little Cotton- 
wood, Utah, which gets its coal from Truckee, California, by rail, 
and at Eureka, Nevada. In the latter place the enormous demand 
has materially influenced the price. The five furnaces of the 
Eureka Consolidated Company, for instance, consume alone 
4600 bushels daily. The charcoal is ehiefly burned from cedar, 
quaking aspen, mountain mahogany, and nut-pine wood. Nut- 
pine coal is considered the best, and generally centracted for. The 
coal burners make their pits of various sizes, according to circum- 
stances. A pit of 100 cordg of green wood burns out in about 
fifteen or twenty days, and Yields from 2500 to 3500 bushels of 
charcoal. The best coal is made about Eureka, Nevada, by experi- 
enced Italian coal burners, the poorest in some places in Utah. 
The latter is generally made of small timber, and is full of brands 
and dross, The waste often reaches 15 per cent. As one ton of 
oe hard coke approximately produces the same effect as 200 

ushels of charcoal, it would be a great benefit for the Western 
smelters to use it. But the blast-engines used do not yield a 
sufficient pressure fer a perfect combustion of coke, as experiments 
at the Eureka Consolidated have shown. The price of charcoal 
being steadily on the increase, there will be atime when smelters will 
have to replace the former by coke. It may be reasonably expected 
that after the Utah Southern Railroad is finished, the develop- 
ment of those fine beds of mineral coal in the southern part of that 
territory will tend to the springing up of coke industry, and so 
give a new impetus to smelting. 

Blast Engines.—The only blast engines in use in Nevada and 
Utah are the different sizes of Sturtevant’s fan and Root’s pressure- 
blower ; the latter yielding a much higher pressure, is better for 
lead smelting, and may possibly compete with cylinder blast en- 
gines where coke is used in smelting. The only advantages the 
former have over the latter are their cheapness and the small 
amount of power they require. A Root’s blower, No. 8, yielding 
sufficient blast for three large-sized furnaces, does not require 
more than 20-horse power. 

Building Materials.—Rubble stones are used for building the 
foundations, and sometimes the outer casings of furnaces. The 
latter are generally made of common brick or dressed stone to 
present a handsomer appearance. Those parts of a furnace, how- 
ever, which are most exposed to an intense heat and the corrosive 
action of ore and slag, must be constructed of refractory or fire- 





Of such we have certain sandstones, free from , 
alkaline matter and metallic oxides. A small percentage of iron | 
oxide is less detrimental than alkaline earth or feldspar. An ex- 
cellent sandstone is found on Pancake Mountain, a series cf low 
hills between the Diamond and White Pine Ranges, distant about 
twenty-five miles from Eureka, Nevada, Sandstones of the same 
age—the carboniferous—are also found in the Diamond and 
White Pine Mountains, but their physical properties, and hence 
their behaviour in the furnace, are different and not satisfactory. 
The Pancake sandstone has a very fine grit and alight yellow 
colour, and does not crack or fly in the fire after seasoning. Green 
sandstones of ever so good a quality, and defective ones, viz., such 
as show flaws or nodules of foreign matter, are not fit to be placed 
in the furnace. The Pancake sandstone is known to stand for 
months in a furnace without needing to be replaced. It sells for 20 | 
dols. per ton at the quarry, and 12 dols, additional for hauling. The 
coarse-grained reddish sandstenes and quartzite of Utah are not to 
be compared with those before mentioned, and had better be used 
for outer casings only. Granite does not often answer the require- 
ments of a fire-proof material, and is mostly used as bottom-stone 
only. In Argenta, Montana, however, a very quartzose granite is 
used in the furnaces, and it stands campaigns of three weeks’ dura- 
tion. Instead of the natural fire-proof stones the majority of 
smelters use artificial ones, viz., English, Pennsylvania, and Colo- 
rado fire-bricks. Sun-dried bricks or adobes, moulded of various 
proportions of clay and coarse quartz sand, are too extensive, and 
therefore have gone out of use. They were used in the White | 
Pine Smelting works. The clay used about a furnace ought to be 
refractory, or nearly so, and plastic at the sametime. These 
qualities are combined in the Eureka and the Camp Floyd, Utah, | 
clay ; that of Camp Douglas, Utah, is too lean, and that of White | 
Pine, Nevada, almost worthless, on account of its large percentage 
of oxide of iron. Lean clay serves well enough as a mortar, but 
is unfit for a great many other purposes, as will be seen below. 
Good fire-clay contains from 50 to 70 per cent. of silicic acid, and 
from 30 to 50 per cent. of alumina, Asa mortar for the founda- 
tion walls and the outer casings, a mixture of slacked lime and 
river sand is used; for the inside or lining, however, as for all 
parts of a furnace directly in contact with heat, a mixture of re- 
fractory clay with quartz sand or ground sandstone bas to be used. 
The clay, of course, must be ground and sifted. Lime-mortar in 
this instance is untit for use, as it crumbles off in the heat, and 
allows the slag in combining with it to creep through the joints. 
The annexed sketches show the construction of an improved 
blast furnace for smelting lead ores, such as are nowin use in 
Eureka, Nevada, and have given great satisfaction. The longitu- 
dinal section, Fig. 1, is made along the line H Y, in Fig. 2; and 
the cross section, Fig. 2, is along the line T V in Fig. 1. A is the 
shaft of the furnace; B, the chimney; C, the hearth; D, the 
foundation; E, the bottom stone; a, the dam plate; a and 3}, 
hearth plates of cast iron ; ¢, cast iron pillars, on which the flange 
d rests; e, dam; f, fore hearth lying outside of the furnace; g, 
bridge ; h, tymp stone, or front made of clay ; i, breast; k, slag 
spout ; 7, matte spout, or iron spout ; m, syphon tap; x, tap hole ; 
0, lead-well; p, p', p*, &c., tuyeres, through which the blast 
enters the furnace ; q, nozzles, made of galvanised iron ; r, wind 
bags, of leather or canvas ; s, induction pipe ; ¢, charging door or 
feed hole; u, throat. The wall in which the breast lies 
is called the front wall, the one opposite to this the back 
wall; the adjoining ones the side walls. This furnace is 
called an open breasted one. In foreign countries, furnaces with 
a closed athe and without fore hearth, which have only 
an opening for the exit of the slag, are often used, Such fur- 
nacesare termed ‘‘cruciblefurpaces.” Notwithstanding the many 
advantages they have over the open-breasted ones, they do not 
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MODIFIED PILTZ FURNACE. 


rmit the detaching of accretions in the furnace, and are, there- 
— not suited for our purposes. The mason work, especially the 
lower part, of all rectangular furnaces, is strongly bound together 
by l}in. tie-rods of wrought iron laid in the outer walls. Each 
pair of them, lying in the same vertical plane, passes through a 
wooden, or, better, a cast iron brace, which is screwed tight to 
the wall. Round furnaces are tied either by means of iron rings 
passing around the outside, or by complete s' ells of boiler or sheet 
iron, The height of shaft furnaces ranges from 8ft. to 20ft. 
above the centre of the tuyeres. Low furnaces are necessary fer 





basic ores, espeeially such as carry a great deal of oxide of irom 
(White Pine district), to prevent the reduction of metallic iron, 
High furnaces are of good servive for refractory ores, ¢.g., argil- 
laceous or quartzose ores (Bingham Canyon), and where a bisilicate 
slag is desired. In high furnaces a higher temperature is attained 
with a less amount of fuel than in the lowones, But alow furnace 
is easier manipulated when deranged than a high one. Where the 
character of the ores changes frequently a low furnace is prefer- 
able. The standard height in this country is 10ft. above the 
centre of the tuyeres. On the top of the furnace is an iron, or, 
better, brick smoke-stack, high and wide enough to carry off the 
fumes. The manner of charging er feeding is of importance, as it 
affects the working of a furnace seatoctalii, Furnaces of smal 

dimension’ generally have a feed-hole a few inches above the throat, 
on that side of the furnace directly opposite the front wall. The 
proper proportion of fuel, eithersby measurement or weight, is in- 
troduced first, and on the top of that the ore, which may be 
scattered all over the area of the furnace, leaving an empty space 
only at the front wall (Jackson and Roslin furnaces, Eureka; Salt 
Lake Valley, Stockton, &c.). More capacious furnaces require two 
feed-holes, which are situated at nearly right angles to the breast, 
ie, in the side walls (Eureka Consolidated Company's and Utah 
Silver Mining and Smelting Company's new furnaces). The ore is 
not spread over the area of the throat, but charged round the 
tuyere-walls, leaving acore of coal in thecentre. To insure regu- 
larity in charging, the throat of a furnace is frequently provided 
with a funnel, the opening of which can be kept closed by a sheet 
iron box let down from the top while charging. As soon as it is 
time to charge the furnace, this box is raised by means of a coun- 


| terpoised lever, and the charge drops down. After emptying 


the funnel, the box is lowered again. This arrangement 


| at the same time proteets the workman from noxious vapourr, 


Where no condensation chambers are used, this box runs out into 
a pipe, which is movable in the stationary smoke-stack (Richmond 
furnace, Buel and Bateman’s furnaces). 


FIG.2 
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MODIFIED PILTZ FURNACE, 


The number of tuyeres and the manner of placing them ave 
really not of so great consequence as is generally assumed, if the 
proper quantity of air is introdued into the furnace and divided 
well in the hearth. The majority of smelters in this country place 
the tayeres only Gin. above the level of the slag-spout, and point 
them downw This is very faulty in lead smelting, as it 


tends to concentrate the heat too far below, volatilising 
much metal. Placing the tuyeres too high above the 
slag-hole is entirely wrong, as in that case the metal 
in the hearth below cannot be kept sufliciently hot. Before 
the tuyeres the furnace-temperature is highest, There the 


separation of the metal from matte and slag, according to 
their specific gravity, takes place. Below the tuyeres the 
temperature decreases again. If the tuyeres are, therefore, 
inserted too high above the slag-spout, the molten masses 
will stiffen, and even solidify, below. A furnace in White 
Pine once had the tuyeres three feet or more above the 
slag-hole. The consequence was a eongealing of the fused masses 
in the hearth, and an entire clogging up of the furnace, The cor- 
rect way is to place them horizontally, all on the same level, and 
from 10in.. to 1Sin. above the slag-spout—Eureka Consolidated 
Company’s and Phenix Company's works. All vertical dimensions 
are understood to be measured from the centre of the tuyeres. 
For every 14 square feet of hearth area a tuyere of 2in. noazle is 
required. Sioce the introduction of cast iron or wrought iron 
tuyeres cooled by water the working capacity of lead-smelting fur- 
naces has been greatly increased. Formerly only sheet iron, clay, 
or simple cast iron ones were in use, giving rise te much in- 
convenience. In order to protect the furnace walls from the 
influence of the reverberated heat, the tuyere had to be pro- 
vided with a nozzle of clay, or a very acid slag, protruding 
inte the furnace. But to keep this nozzle or nose of a certain 
length, and to prevent it from growing or melting off, it had to 
be constantly watched by attentive and experienced men, During 
the last century an attempt was made, on the HartzMountains, 
to increase the production by constructing a large-sized furnace 
with fourteen tuyeres. It failed, on account of the difficulty 
in keeping the tuyere-walls from burning out. Even the first 
Raschette furnace, built in 1864, on the Hartz, was provided with 
sheet-iron tuyeres. But they had to be replaced so often--which 
always necessitates a stoppage —that it was found expedient to try 
water-tuyeres, which indeed, gave entire satisfaction, The best 
ones in use in this country are wrought-iron ones of the Keyes 
patent. The lowest point of the hearth is from 36 to 40 inches 
below the centre of the tuyeres, the latter figure being the 
maximum, If made deeper, the lead will get too cold. In 
selecting a furnace-site a great mapvy things have to be taken 
into consideration in an economical as well as a technical point of 
view. To answer the latter three conditions are necessary—a sufti- 
ciency of ,water, a spacious ore-floor, andja convenient slag-dump. 
The lack of one or all of these conditions puts a smelter to great in- 

convenience, and —_~ even cause a financial failure. After having 
graded off a suitable locatien for a furnace at the side of 


ga gently sloping hill, if such a one is convenient, a square 


or rectangular excavation is made in the ground to receive 
the foundation. The area is generally sft. by 10ft., er 
10ft. by 10ft., the depth ues upon the condition of 
the subjacent ground. If the same be directly on the bed 
rock, as in the instance of the Eureka Company's furnaces, no 
foundation is required, and a depth of 3ft. to 4ft. is sufficient te 
receive the furnace masonry proper ; but if it be moist or in gravel, 
a depth of from 7ft. to 14ft. is judicious. The foundation is made 
of undressed rocks which are laid in lime-mortar, or, better, in 
cement. ‘The largest ones are used for corners, and the joints 
must be filled up with spalls. The topmost course, on which the 
furnace is to be built, ought to consist of dressed stones, well 
seasoned, and sandstones, if possible. The joints must be perfectly 


—_ (To be continued.) 
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months, Price of the double number, 1s. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* In order te avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which de not comply with 
these instructions. 

SUBSCRIBER sends no name or address, but in any case his question is one for 
a solicitor to answer. 

Erratum.—ZJn our last impression, page 56, third column, for “ polyspherie,” 
read ** polysphenic;” and for ** Mr. Charles Meade Barnes,” read “ Mr. 
Charles Meade Ramus.” 

Tue Pittspurce Pumpine Enaines.— Jn our impressions for May 29th and 
June 5th we illustrated and described @ remarkable pair of pumping 
engines, now being constructed for the supply of Pittsburgh with water, by 
Mr. A. Hartupee. These engines were invented by Mr. Joseph L. Lowry, 
and the plans and specifications were furnished by him to the Pittsburgh 
authorities, who contracted with Mr. Hartupee for the construction of the 
machinery, and to Mr, Lowry, we are requested to state, the whole credit of 
the invention is due. 

N.—We cannot undertake to recommend any firm. We should hardly 
advise you to advertise for a capitalist to assist you. It would be far better 
to secure yourself, and then endeavour to find assistance by submitting your 
invention to those in whom you have confidence. Until you obtain letters 
patent you cannot be said to be absolutely safe; but we should not advise 
you to incur much expense in the matter, unless you have the best ground for 
believing that your invention will be taken up. It is always a work of time 
to get inventions taken up, and you must be prepared for disappointment, 

W. P. (Newcastle-on-Tyne).—The draught of a chimney depends solely on 
the vertical height, and the nearer the chimney is to the furnace the better the 
draught will be—all horizontal underground flues and passages being posi- 
tively injurious. You can dispense with a stack more than y+ or 15ft. 
high, provided the hill is very steep and of sufficient altitude. In working 
the furnaces used in the production of lead from the ore, flues are used 
ascending hills as much as a quarter of a mile long, in order that the lead 
sublimed and carried off with the smoke may be deposited. We cannot 
think of any book more likely to suit your purpose than the last edition of 
** Box’s Treatise on Heat,” 


REFRIGERATING, 
(To the Bditor of The Engineer.) 

Sir,—I have a circular cast iron chamber l4in. diameter by Sin. deep— 
outside measurements. The iron is about jin. thick. I heat this with 
steam of about 30 1b. pressure, and wish to know if any correspondent 
cap inform me of a quick method of cooling it, say to 30 deg. Fah, as 
soon as the onam is turned off. PF, P, 
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3, 4, 6, 10, 14, 16, 24, 25, 26, 36. 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
zach line afterwards, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
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MEETINGS NEXT WEEE. 

Society or Enoingers.—Wednesday, 29th July: The members will 
assemble at Fenchurch-street Station, and p by the 11°50 train to 
Bromley, to visit the new station of the Imperial Gas Light Company at 
Bromley, and the works of the Thames Plate Glass Company, at Black- 
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FEED-WATER HEATERS, 


We have more than once defined the precise advantage 
to be gained from heating feed water, but as very ex- 
aggerated statements are sometimes put before the world 
by inventors who little theoretical information, 
however sound their practice may be, it may be worth 
while to refer to the subject once more. The advantage to 





be gained by heating feed water is determined by the re- 
duction in the number of heat units required to produce 
one pound of steam from the heated water, as compared 
with the number of heat units required to produce one 
pound of steam from cold water. To illustrate this pro- 





position, let us take the case of a steam boiler working at 
75 lb. actual pressure, or 60 lb. safety-valve load, the 
natural temperature of the feed water being, say, 60 deg. 
Now the total number of heat units in a pound of steam at 
75 lb., measured from zero Fahrenheit, is 1207°8, and 
measured from 32 deg., 1175°8 units. If our boiler were 
fed with water at 32 deg., then each pound of steam would 
absorb 1175°8 units of heat from the fuel burned in the 
furnace, If, now, the temperature of the water were 
60 deg., then each pound of steam would absorb 1147°8 
units of heat. he temperature of 75 lb. steam is 
307°42 deg. Each degree in a pound of steam representing 
a unit if the feed were heated to 307°42 deg., then each 

und of steam would absorb from the furnace 900°4 deg. 

ese figures are not precisely accurate, but they are quite 
near enough for our purpose. The saving to be effected by 
heating the feed water to 307 deg. before it entered the 
boiler could be as 900°4 is to 1147. In other words, with 
the feed-water heater, 900 Ib. of coal would do as much as 
1147 Ib. of coal would do without it; or, to put it in another 
way, if with cold feed one pound of coal evaporates 9 lb. of 
water, then with the hot feed it will evaporate nearly 
1141b,, and for any intermediate temperature between 
307 deg. and 60 deg. the saving will be less in proportion. 
It will be obvious from the first that the maximum effi- 
ciency of a feed heater, as a heater, is represented when the 
temperature to which it raises the water is identical with 
that of the steam in the boiler; and this at once disposes of 
the statements of those inventors who assert that as much 
as one half the fuel can be saved by the adoption of some 
particular heating apparatus. Very few feed-water heaters 
raise the temperature above 300 deg.,and it may there- 
fore be taken as proved that the maximum efficiency of any 
heater in the market is represented by a saving of about 
30 per cent. as compared with the quantity of fuel con- 
sumed if the feed water were introduced at 60 deg. only. 
There are circumstances under which a heater may be more 
efficient, but it then acts not only as a heater, but as a 
boiler, steam being generated within it and flowing to the 
boiler. When that is found to occur, however, it may be 
taken for granted that the boiler is too small for its work, 
and is over fired. A heater should not be used as a boiler 
under any circumstances; its legitimate duty is to raise the 
temperature of feed water to that of the steam in the boiler; 
and when applied to properly set, properly proportioned, 
and properly fired boilers, the heater seldom or never 
can raise the temperature to the boiling point proper to 
the boiler pressure; there is not heat enough left available 
in the flue for the purpose. 

Having said so much concerning the services to be ex- 
pected from heaters in general, we shall next proceed to 
consider why it is that a heateris required at all. A feed 
heater would be useless if it did not use up heat which 
without it would be wasted. If it does not accomplish 
this its value must be more than doubtful. It is to be 
presumed that a steam boiler is the most efficient apparatus 
that can be designed for heating water ; therefore, unless 
some good reason can be shown to the contrary, cold feed 
should always be pumped into a boiler, and nothing will be 
lost by so doing. But it is known as a fact that in practice 
a very considerable saving of fuel is effected by using feed- 
water heaters, and we shall endeavour to explain why. 
Steam boilers, as usually constructed, are excellent steam 
generators, but they are bad water heaters ; that is to say, 
they act most efficiently when the temperatures of all the 
steam and water within them are identical, or nearly so. 
But it is obvious that these temperatures must be, on the 
whole, the highest consistent with the working pressure 
in the boiler. If the boiler is properly set and properly 
fitted the temperature of the escaping gases and products of 
combustion will not be much higher than that of the 
contents of the boiler. The direct result is that 
little or no heat will from the flues to the water 
within the boiler shell. But in a properly contrived feed- 
water heater the cold water enters at one end of the appa- 
ratus and travels through to the other, picking up heat as 
it goes. Thus, in such a boiler as we have spoken of, the 
temperature of the products of combustion on their way to 
the chimney is probably 500 deg., but that of the water in 
the boiler is 307. The rate of transfer of heat from the 
gas to the water within the range of difference of tempera- 
ture, say 173 deg., will be very slow—so slow that a very 

t augmentation of surface would be necessary to render 
it available, and for this reason extension of boiler surface 
with a view of saving waste heat seldom pays, except 
under uliar conditions of draught and combustion. 
Boilers have been reduced in length from 70ft. to 35ft. 
with scarcely a perceptible diminution in the rate of evapo- 
ration, or in the economy. When we introduce a feed 
heater into the flues somewhere between the boiler and the 
stack, however, we do a very different thing from lengthen- 
ing a boiler. Into this heater we pump water which is 
very much colder than the water in the boiler, and the 
difference between one portion of the interior of the heater 
and that of the gas in the flues may be as much as 430 deg. 
or 450 deg., instead of being less than 200 deg., and under 
these circumstances it is not remarkable that the heater 
absorbs what would otherwise go to waste. And it will be 
well to point out here that the efficiency of a heater really 
depends on the fact that the temperature is not equable within 
it. As the cold feed enters, it encounters the coolest gas; as 
it proceeds so it meets with gas hotter and hotter. That 
heater will, other things being equal, be most efficient that 
takes fullest advantage of this principle ; and it follows 
that the best arrangement of heater will be a continuous 
pipe—provided it can be advan usly di for the 
absorption of heat—into one end of which cold feed is 
ag oe while hot feed is delivered from the other end into 
the boiler because the difference in the temperatures of 
the water at opposite ends of the pipe may be very consider- 
able, and it is not impossible in this way to have cold feed 
water at one end of a tube while at the other it is boiling. 
No such result as this can possibly be attained in a feed 
heater with ample facilities for internal circulation. In 
such a heater we can have nothing but an average tempera- 
ture diffused through the mass of water which it contains 
as in a steam boiler, whereas the true desideratum is a 








column of water continually progressing towards the boiler, 
and growing hotter and hotter as it advances. The higher 
the temperature at the boiler end and the lower the tem- 
perature at the intake, the better will the heater be. 
Attempts have been made to utilise a boiler as a heater by 
turning in the water at the chimney end and allowing it 
to — towards the furnace ; but little is to be gained 
by such devices, because the temperature within a boiler 
must be virtually the same at one end as the other. We 
have not unfrequently heard heaters condemned on the 
ground that if the boilers had surface enough they would 
not be required. Such an 2 pee is on a complete 
misapprehension of the whole question, the efficiency of 
a heater being, as we have endeavoured to show, much 
greater under the given conditions of low flue temperature 
than that of a boiler can be. But it must not be forgotten 
that the more nearly a heater approaches in its mode of 
action to a boiler the more inefficient will it be. The true, 
if not the entire value of such apparatus depends altogether 
on the power which it of taking up heat which the 
water in the boiler cannot take up because it is too hot. 
For a heater to be efficient it must have cold water in it 
at that part furthest from the hottest gases. If it is suffered 
to become full of hot water throughout then its efficiency 
will rapidly fall down to nothing. The only circulation 
which should be permitted within a heater is that due to 
the action of the pump, and from this it would seem that 
small are better for such an apparatus than large pipes. 
We have spoken so far only of heaters interposed between a 
boiler and the chimney, and working by flue heat only. 
There are, however, other systems of heating feed water 
which deserve attention, and which we may say something 
about on another occasion. 


THE SEWAGE “STANDARD. 


Our sanitas sanitatum Government seems as much 
perplexed as its predecessor in reference to the intermin- 
able sewage question. Of course, the local authorities 
ought to get rid of the sewage without polluting the 
streams or tainting the atmosphere. But if these authori- 
ties fail to do that which is expected of them, what follows ! 
At present, the whole affair seems to travel on a sort of 
circular railway, having nothing but starting points and 
no terminus. There has been a long fight about the 
Thames, and the struggle still goes on. The Conservators 
of the river urge the local boards and other sanitary autho- 
rities, but these still manage to evade the law, and succeed 
in getting extensions of time for the completion of plans 
which seem never to be heard of except when there is a 
talk about penalties. The other day a deputation from 
Kingston-on-Thames, Surbiton, and Hampton Wick waited 
on the President of the Local Government Board, their 
object being—we are told—to get the Government to take 
some steps to relieve these and other places in the valley of 
the Thames of the difficulties of dealing with their sewage. 
What did these gentlemen think the Government could do 
for them! We are told that “what they wanted was a 
commission to be issued by the Government to report on 
a scheme of a comprehensive character, and make a com- 
pulsory union of the different bodies to carry out a proper 
scheme of drainage.” It would seem by this that the 
Government were asked to devise a remedy and to enforce 
its adoption, and so to do “the whole thing.” The Presi- 
dent of the Local Government Board remarked that if 
such a commission were issued it would be diflicult to set 
a limit to its investigations, because other towns besides 
those already mentioned might claim to be included. 
Hounslow, Isleworth, and Brentford were obviously con- 
cerned in the question, and the whole valley of the Thames 
might be considered a proper subject for the consideration 
of the commission. After all, said the President, the 
report, when presented, might not be of any practical 
value. However, he would not give an answer ou the spur 
of the moment, but would communicate subsequently with 
Sir Henry Peele, who had introduced the deputation. 

The President of the Local Government Board had small 
faith in the benefit to be derived from another Sewage 
Commission, and suggested to the deputation one practical 
measure which they had failed to carry out. He asked 
why they had not taken advantage of the provision in the 
Public Health Act for forming themselves into a sanitary 
district? It was a fair question; but we fancy there was 
no very direct answer to given. The deputation were 
in favour of a comprehensive scheme, but the power for 
combination had not been exercised. Perhaps combina- 
tion is not the true remedy; but the deputation seemed 
to think that it was. Yet it is well to consider what this 
involves. To unite a number of scattered suburban towns 
into one drainage district, and to collect all their sewage 
into one huge system, must necessarily be a very costly 
procedure, and it must be exceedingly difficult to foresee 
what will be the requirements of such a district twenty or 
thirty years hence. The deputation remarked that “ irri- 
gation had been recommended,” but owing to the difficulty 
of obtaining land they could not carry out such a project 
satisfactorily. Some reason shows itself in this argument. 
The Rivers Pollution Commissioners were expected to 
point out the way by which the sewage difficulty would be 
overcome. Years were allowed for their investigation, and 
what was the result? The commissioners pro irriga- 
tion. Theoretically, they were right; but practically, the 
world was little the better for their advice. It was like 
telling an agricultural labourer to drink port wine to get 
up his stren; Where would the man find his port wine?! 
And so in like manner the question arises, Where will the 
towns find their land? How has Birmingham fared in 
this matter, and what has been the conduct of Parliament? 
It is the difficulty of finding land for the utilisation of 
sewage which places the towns on the Thames above 
London in such peculiar straits. But what do these gen- 
tlemen mean when they say that “owing to the difficulty 
of procuring land they could not obtain effluent water of 
the standard required by the Thames Conservancy.” It 
would rather appear to us that there is some mistake here. 
Setting aside the question of utilising the sewage, there is 
surely some possibility of defecating it. If the so-called 
“ standard” of the Thames Conservators cannot be reached, 
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ia that a reason why absolutely raw sewage should flow 
into the river day by day? If the towns were really to 
set to work and do something, the probability is that they 
would obtain an eflluent water which would immensely 
benefit the stream. The sewage question is thrown back 
by this bogus of a “standard.” ‘Towns are doing nothing 
because they cannot convert the foul liquid of their sewers 
into a crystal stream so pure in its character that it will 
probably excel the stream into which it flows. There are 
means and appliances by which sewage can be shorn of all 
its positively repulsive features, and all the effect of Royal 
Commissions and Acts of Parliament seems to amount to 
this—that we are not to do what we can, but are to con- 
template that which we cannot do. The deputation of 
which we have spoken had evidently caught the spirit of 
the times. They did not know what to do, so they proposed 
that admirable device for postponement—a Government 
commission. But the Thames Conservators were “waiting 
for something to be done,” and were suspending their 
power for exacting a penalty of £100 per day. The Presi- 
dent of the Local Government Board—like the Conserva- 
tors—was anxious to see “something done.” What the 
“something” is to be nobody likes to say, because of the 


likely to flow, until the subject is approached from another 
stand-point. 


LETTERS TO THE EDITOR. 
( We do not hold ourselves “a af the opinions of our corre- 
spon 








CLEARING LAND. 


Sir,—In your last issue I find in the letter from your corre- 
spondent in Scotland a paragraph describing a new method of 
clearing ground of trees by means of cultivating engines. Your 
correspondent is in error in supposing the plan to be new, so far as 
roots at least are concerned. About eight years ago Mr. Richard 
Toepher, the manager of the now defunct North Lincolnshire 
Steam Cultivation Company, cleared a large area at Tattersall 
Park, near Lincoln, I am afraid that the work cannot be made to 
pay except for plantations of small trees, which can be drawn with 
the single rope. Most trees will require one snatch block to be 
used, and many that would be found in most woods could not be 
drawn without two. The use of snatch blocks means excessive 
wear of ropes costing £100 per pair. CHARLES Louis Hgrr, 

Secretary to the Brigg Steam Cultivation Com- 

pany, Limited, July 20th. 





TUE TRIAL OF PATENT CASES, 

Srr,—In my last letter I concluded with a reference to sugges- 
tions made by Sir W. Erle to the Royal Commission on Patents. 
Although in the quotations then made the learned judge alluded 
to juries, I think it right to inform your readers that he was 
decidedly in favour of doing away with juries asa rule in patent 
cases, as will appear from the following extract :—‘“‘In order that 
trials relating to patents may be made more convenient and 
effective, it is suggested, for the consideration of the commission , 
that in all suits wherein the validity or the infringement of a 
patent shall be in issue, the decision of such issue shall be matter 
of judicial cogni , to be decided by the judge, and that such 
tales shall he empowered to decide each disputed question of fact, 
either alone, or with assessors’ advice, or by the aid of a jury, as he 
shall think fit, and that subject to this alteration the jurisdiction 
of the existing tribunals shall continue,” 

I will now refer to a suggestion by Lord Hatherly in a letter to 
myself in February, 1857, inacknowledgingt he receipt of a pamphlet 
which I forwarded to him advocating a reference to ascertain the 
scientific facts as a preliminary to the trial of a patent case in a 
court of law. 

He concluded thus:—‘‘I have often thought that a good deal 
might be done by the jury, having a view of the patent process in 
action. I recollect an order of L. J. Knight Bruce (when V.C.) 
directing the process to be carried through in the presence of 
Faraday, who was to report. Perhaps a sufficiently strong body of 
scientific men might make a report as you suggest, which would give 
satisfaction aftersuch a view. But then there is the difficulty 
that the scientific man may have interests direct or indirect in the 
patent, which a judge and jury have not.” 

Then again I may refer to remarks by the present Chief Justice 
made in December, 1859, in the case of Crossley et al. v. Talbot, re- 
ported thus :—‘* His lordship suggested that it was a matter which 
might be much better settled by some scientific man from an in- 
spection of the machinery, than by an inquiry in court which would 
occupy two or three days.” And again :—‘* Laymen perfectly un- 
acquainted with the points which they were called upon to deter- 
mine were not in such an advantageous position at the end of 
several days as a scientific person would be in as many minutes,” 
: es **One mind conversant with the subject iv infinitely 
better than twelve or thirteen who are not.” 

I venture also to refer to an extract from a speech of Lord 
Lyndhurst in the House of Lords 12th July, 1859, in moving for a 
committee to inquire into the mode of taking evidence in the 
Court of Chancery and its effects:—‘‘ In the administration of 
justice the first step is to ascertain the facts, and then to apply the 

aw. The machinery for the purpose of ascertaining the facts ought 

to be such as is well calculated to elicit the truth, and to perform 
that cheaply, and at a convenient time.” I have already referred 
to Lord Westbury’s well-known opinion as to the importance in 
patent cases of beginning by ascertaining the meaning of the specifi- 
cation, and settling the question as to the validity of the patent, 
before idering the question of infringement. It has always 
appeared to me a matter for deep regret that Lord Westbury’s 
pointed and searching manner of trying cases of this kind was so 
soon discontinued, as I fully believe it was calculated to improve 
the intelligibility and accuracy of specifications. 

From the remarks and opinions referred to there appears to be a 
general consent on the part of experienced judges in favour of 
making scientific facts in patent cases questions for decision by the 
judge (without a jury as a rule); also in favour of dividing the issues 
and taking first those relating to the meaning of the specification 
and the validity of the patent ; also in favour of providing some 
machinery for assisting the judge to ascertain the special facts. 

I have been anxious to bring out this judicial testimony, because 
although desirous of promoting the due recognition of the scientific 
element, I have no confidence in the substitution of scientific for 
legal judges, because when once the facts are ascertained, the de- 
termination of legal rights comes most naturally within the province 
ofa lawyer. Besides, his training qualifies him for the work of 
directing the whole inquiry, and therefore it is advisable that such 
a judge should be responsible for the conduct of the whole case, 
It is because the provisions in the Judicature Act recognise this | 
— and follow the opinions of experienced judges, that I 

ave confidence in their applicability to patent cases. 

8, Quality + Oh a SPENCE, Assoc, Inst, O,E. 

» Qu -cour’ ancery-lane, 
July 15th, 

















THE POLYSPHENIC SHIP. 

Srr,—Will you allow me to call Mr. Ramus’ attention to a letter 
of mine which you were good enough to insert in your issue of the 
20th May, 1870, page 312? Therein I think his ‘‘ Polysphenic” 
ship is fully anticipated. If the cut and deseri; given be not 





enough to convince him of the want of novelty in his design, then 


I would further refer him to the specification of my patent, dated 
Ist January, 1868, No. 14. My experience in the matter was 
gained byinnumerable trials of models of the same weight, and con- 
sequent displacement, but at various angles, from the vertical, 
stem and stern, to a near approach to the horizontal, My power 
was not that of rockets, it wasa falling weight attached to one end 
of a silken cord passing over a well-hung pulley, and the other 
end looped on to the deck of the models, The results were much 
as Mr. Ramus puts them, and somewhere I have them tabulated. 
A number of the models are at this moment surrounding me. Seven 
years have elapsed since I made those experiments, with the hopes 
of convincing the public that curved lines were worse than useless 
in naval architecture. Of the utility of straight lines I have been 
convinced for not only seven years, nor seventeen, but nearer 
twenty-seven years, and yet am still a martyr ‘‘to the prejudice 
and self-interest of large and important bodies of men.” But per- 
as our day is coming ! Tuomas B, Darr. 
Northampton, July 21. 


THE SHANNON IMPROVEMENT SCHEME, 

Sim,—The Shannon Navigation Bill having passed the House 
of Commons, it is perhaps rather late to make further suggestions ; 
but the opposition from Limerick shows how completely the 
flood-waters of that river are ‘‘matter misplaced,” and are 
threatening, if not injuring, the neighbourhood of one port, while 
they might be benefiting that of another. 

Mr. Bateman, O.E., is said to have expressed an opinion that 
the present bill will not endanger the lands below World’s End ; 
but his comprehensive report of 1862, which included the drain- 
age of the basin above sate, provided for works near Limerick, 
which would now cost about £30,000. The present measure deals 
only with two-thirds of the land liable to floods. With the ques- 
tion of the drainage of the remainder, that of protective measures 
for the Limerick lands cannot fail to re-arise, The rainfall in the 
upper districts must be very great. In spite of Mr. Symons’ 
efforts, there is no record for the Lough Allen basin; but the 
case of Loch Awe may be taken as fairly parallel. In 1872 Dal- 
mally shows 143in., as compared with 45°67 for Ballinasloe —about 
3 to 1. In other respects the parallel fails, for no river issues 
from Loch Awe, traversing the lowlands and debouching into the 
Solway. The Awe River carries the water straight to seaward, 
and it is for the dwellers in the valleys of the Shannon and of 
Lough Gill to consider whether this precedent may not be worth 





following. The Feorish River, which drains the rainy south-west | 


slope of Brahlieve, might be led into Lough Allen. Many think 
that if autumn floods could be averted winter floods are beneficial 
to the land, fertilising it by a process of natural irrigation. Sir 
KR. Griffith’s evidence before the House of Lords’ Committee is 
that this fertilising is caused by the waters of the Luck, and not 
by those of the Shannon. Be this as it may, the Belhavel scheme 
would leave the Luck waters to take their present course, while 
the “ callows” could be covered by moderate winter floods, if the 
riparian proprietors thought fit. The advantages of the Belhavel 
Canal may be thus suggested :—Shannon district : (1) Relief of 
riparian lands from floods, the discharge at Mulick being reduced 
by one-fifth or one-sixth, and the Limerick lands being less en- 
dangered ; (2) winter flooding still possible if required; (3) 
Shannon navigation improved by being freed fromfhill freshets ; 





(4) non-interruption of navigation during execution of works; (5) 
improvement of water power, rising of tail waters reduced, and 
Cloonaheenogue Canal perhaps available for mill-site ; (6) pre- 
servation of points and islands, proposed to be cut away under 

resent scheme. Belhavel district: (7) Drainage of lands in 

iffagher and Belhavel valleys; (8) exploration of minerals in 
the former ; (9) facilities of transit and export of minerals, wool, 
&c.; (10) production of limestone, sandstone, and ironstone from 
proposed cutting ; (11) reclamation of Lough Belhavel (about 300 
acres), and of rushy tracts south of Lough Allen. Sligo district : 
(12) production of about 2000-horse power near Dromohaire ; (13) 
production of about 150-horse power at Sligo; (14) supply of 
mountain water to Sligo; (15) improvement of port of Sige by 
inceased scour of Garvogue. Comparing summer with winter, it is 
found that the increased scour in the latter season rather deepens 
the estuary. 

It is urged against (11) and (12) that unutilised water power is to 
be found in all Btn of Ireland, but the neighbourhood of a 
thriving port of 10,000 people makes a great difference, while the 
created water power would have unequalled fall. Sligo now 
contemplates a water supply scheme estimated by some at 
£25,000; and the blasting of the harbour reefs is under con- 
sideration. These might form part of the Belhaval scheme. 
Vessels now leave the port in ballast. They might have plenty 
from the destroyed reefs, but it is to be hoped that with the pro- 
posed improvements the days of ballast-carrying will cease, for 
Lough Allen would then become—on an immense scale—what 
Loch Thom is to Greenock. It is believed that £750,000 would 
cover the whole scheme. As regards ways and means, the 
Government grant of £150,000 for the Lower Shannon might 
justly be increased, considering the much larger area now proposed 
to be benefited. Let us also assume that contributions from 
other sources would be treated in the same way as those from 
the Riparian proprietors, i.¢., that they would be paid to the 
Government in thirty-five years, 

We then have the following :— po 

mu: 
Capital. Payment. 
pecks —— atte ++ 250,000 

1 i Tro) etors, r 
cand Lower Shannon } 200,000 10,000 
Sligo, for benefi Ww! 
nat’ port | “ith zat 50,000 2,500 

alance to contribu’ " 9 

by Shannon Basin .. } 250,000 12,500 





Remarks. 











Perhaps Admiralty 
might contribute. 


£750,000 £25,000 

The contribution of the Shannon basin being distributed over 
| a large area would be met by a rate of about 1d. per £ on the 

annual valuation, This might be paid in full at first, but would 
gradually decrease as water power was leased—say at £5 per 
horse-power per annum, and as the Belhavel Canal increased its 
receipts. Recent management has converted the former deficit 
| on the Shannon navigation into a surplus for 1873 of £300; and 
| this may be expected to increase as the consumption of Leitrim 
| coal increases. 
| At the end of thirty-five years the Belhavel Canal and water 
power at Dromohaire and Sligo would become the property of the 

SHANNONSIDE, 





| contributors, 





TESTING STRENGTH OF ROPES. 

On Saturday last some very interesting experiments were made 
at Mr. Kirkaldy’s Testing Works, Southwark-street, as to the re- 
lative strength of hand-spun yarn rope, machine yarn rope, and 
Russian yarn rope, which had. been furnished by Mr. T. A. Ashton, 
Secretary of the National Association of Rope and Twine Spinners. 
There were nine pieces of rope, each 10ft. long, being three of each 
of the aboveclasses. The ultimate stress or breaking strain of the 


Russian rope was 11,099 lb., or 1954 lb. strength per fathoms; 
machine rope, 11,527 lb., or 2155 lb. per fathont; hand-spun rope, 
18,279 Ib., or 3026 lb. per fathom. The prices paid per cwt. were : 
—Russian rope, 47s.; machine yarn rope, 47s.; hand-spun yarn 
rope, 44s.—All described as best cordage and London manufacture, 
It will thus be seen that the hand-made was cheaper by 3s. per 
cwt., and broke at a testing strength of 7180 lb. over Russian, and 

| 6752 Ib. over machine made, The following table of the results 
| has been kindly sent to us by Mr. Kirkaldy :— 
























































se Fy Ultimate stress. Extensions in 50in. stress per fathom ; weight. 
Test Labelled. 5 3 + Q | Strength | | 
Wo, fe | Sg Total. Pom, | 2001b. | 10001b. | 15001. | 2000Ib, | 25001. | 80001b, 
oe | 28 | fathom. | 
E Weight. | 
I. ‘Tin. | my 1b. / Wb. in | in, | in, in. in. in 
2117|No. 1, Russian rope, 48 threads .. — 11,256 _ "50 5°41 \6°72 _ _ — 
2116] Do. do... woe oe ve oe] 5°26] 5°74 | 11,106 } 11,099 1934 3°30 + 3°38/5°25 } 5°296°59} 6-59) — > —} — $ —} — & — 
2115, Do. do... — | — | 10,934 | — 835) 5-22)” fess _ _ = 
} | } 
2118|No. 2, Machine yarn, 50 threads. . - — | 11,724 3°18 ea) \5°45 6°46 -- = i] 
2120 Do. nc os *6 oy a 5°07 | 5°35 | 11,506 > 11,527 2155 = 3°30 > 3°25 4°52 - 4°58.5°65 > 5°56 6°64 6°56 — —|-— - 
2119) Do. do... mf = | 15808 8°29 ‘4675S (5-60 16°58 am =s 
2122|No. 3, Men’s hand spun, 51 threads ..| — — | 18,574 } -- 3°30 4°40 5°20 5°90 6°32 6°61 
2121 Do. Go. .. ce oe ov co oof 6°80 | 6°04 | 18,196 > 18,27 8026 3°36 > 3°26 4°62 > 4°46 6°42 > 5°20 6°10} 5°91 6°51 + 6'35/6'°77 > 6°65 
21235 Do. do. .. Oo 18,128 | _ 8°12 4°36 > 7 |5°74 \6°23 |o-s2 


Southwark-street, London, 8.E., 20th July, 1874. 


Tue Russian scientific expedition to the Amou has started from 
Kaselinsk, Its principal task will be to explore the delta of the 
river Amou, ont ¢ to ascertain the swiftness of that river’s course. 
The expedition is expected back in November. 

LoNDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
meNn.—On Saturday some eighty or ninety members of this insti- 


tution paid a visit of inspection to the extensive engineering | 


establishment of Messrs. John Stewart and Sons, known as the 
‘Blackwall Ironworks,” Mr. Joseph Stewart courteously re- 
ceived the party, and then conducted them through the several 
departments of the factory. Ina particularly careful and lucid 
manner he described the peculiarities of the continuous expan- 
sion engine, which is one of the specialities of the firm. The 
slide arrangements for effecting the continuity of expansion were 
especially admired by the visitors. The whole of the machinery 
in the large workshops of Messrs. Stewart is, indeed, driven by 
a horizontal engine of this description, and it was subjected on 
Saturday to various crucial tests, Subsequently the pattern shops, 
the foundries, smithies, and the erecting and fitting shops were 
visited. Good arrangements and order were everywhere apparent, 
whilst the large area of ground occupied, the number and variety 
of labour-saving machines in use, and the great frontage to the 
river Thames of 400ft., which the premises p , Were th of 
appreciative t, Eventually the whole of the visitors 
partook of a collation provided in au improvised refectory on the 
establishment. 

Tue Late JoHN GRANTHAM,—The profession at large will have 
read with great regret the short announcement in THE EnciNeErr of 
last week of the death of Mr. J. Grantham, M. Inst. C,E., which 
took place on the 10th inst. Mr. Grantham has been long known 
as a consulting engineer and naval architect. He commenced his 
career in a large engineering establishment in Liverpool, where he 
afterwards practised in constructing iron ships, one of them, the 
Sarah Sands, which was designed and carried out under his direc- 
tions, being then the largest sea-going iron vessel afloat. He was 
engaged in many large engineering works in the North of England, 
and was surveyor of steam vessels under the Board of Trade. He 
subsequently left Liverpool and practised in London, where he 
was largely engaged in constructing iron vessels and in references 
relating to shipbuilding and arbitrations connected with wrecks 
and shipping accidents. For the last four years he was very much 
occupied, as many of our readers are aware, in maturing and perfect- 
ing his steam car for tramways, which, at the time of his death, 
had just been taken up by some capitalists who propose working 
the patent, but he has been taken a’ just at the period when he 
would, have reaped tha reward of his labours and anxieties, and 
they have nnfortunately lost the benefit of his great mechanical 
experience for further developing the invention, He was a mem- 
ber of the Council of the Institute of Naval Architects from its 








All broke clear of fastenings. 








Davin KIRKALDY. 


, commencement, and he contributed several papers to the pro- 
| ceedings of that body, as well as to the Institution of Civil 
| Engineers. He also published a large treatise on iron ship- 
| building, which is a standard work on that subject. His loss will 
| be much felt by those with whom he has been for so many years 
| associated, 


METROPOLITAN BUILDINGS AND MANAGEMENT.—The following is 
| the special report of the Select Committee to whom the Metro- 
| politan Buildings and Management Bill was referred :—‘‘ Your 
| committee have taken evidence in support of and against the bill 
| referred to them, and have received much valuable information on 
the subject. Your committee have arrived at certain conclusions 
respecting several important provisions of the bill, and have 
expressed the same in the following resolutions :—(1) That it is not 
desirable to fix any limit as to the height of buildings in new 
streets above 50ft. wide, (2) That it is not desirable to fix any 
limit as to cubical contents in buildings other than warehouses. (3) 
That where a building is used partly as a store for goods, and 
partly as a shop for selling goods by retail, the portions used for 
storing goods be regarded as a warehouse, and should be subject to 
the limitations as to cubical contents provided in this bill. (4) 
That with regard to district surveyors their status should remain 
the same as under the former Acts of Parliament, the power of 
a hag et suspension, or dismissal resting with the Metro- 
politan Board of Works, but the board ‘shall have the power to 
institute proceedings before a magistrate in regard to any question 
of dispute arising between a district surveyor and a builder and 
owner of property, or in regard to any matter connected with the 
discharge of the duties of the district surveyor, in which they think 
the —_ interest is involved. ©) That the district surveyor or 
the enepeiien shall have full pewer to stop app ae or 
of any building in which the materials or construction is calculated 
to be dangerous or injurious to health, and to summon the builder 
or owner before the magistrate. (6) That the schedules to the 
bill and the provisions to be proposed to be carried out by by-laws 
ought, as far as practicable, to be incorporated in the bill itself. 
Your committee also expressed the opinion :—First, that any power 
to be conferred on the Metropolitan , of modifying the restric- 
tions contained in the bill, should be provided in a separate clause, 
which should prescribe the cases to which that power should be 
limited, Secondly, that it is not desirable to alter the language of 
the existing Acts in any case in which the Senay of an altera- 
tion has not been demonstrated by experience. Your committee 
communicated these resolutions and their opinion to the promoters 
of the bill, and desired to know whether they would submit to them 
a draft bill framed in accordance with said resolutions and 


opinion. The promoters of the bill not being to adopt 
this course your committee are of opinion that the ill should not 
pass Ww.” 
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LOYAL AGRICULTURAL SOCIETY’S TRACTION EXPERIMENTS AT BEDFORD. 


N a previous impression our correspondent at Bedford supplied such particulars as were at the moment available of the results of the trials carried out by the Royal 
v] I | A y 


Asricultural Society to determine the resistance to traction of wagons, carts, and other vehicles. 
Engineers to the S ciety, to place before our readers a complete tabular statement of the results of three most important experiments, which will be 


examination. 
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MMARY OF TRIALS OF 


CLass XX, 
Parr Horse Wacons. 





























Crass XXI, 
WAGONS ON SPRINGS, 


We are now enabled, by the courtesy of Messrs. Eastons and Anderson, the 


found well worth careful 


WAGONS. 


Ciass XXIIL 
OTHER WAGONS, 


LIGHT 















































Tame of exbibi a ws oe F. Milford. TT. Milford. Hayes. W. Ball. W. Glover. Hayes. W. Ball. T. Milford. W. Ball. F.P. Milford G. Ball. 

Name of exbibitor... ... w+ + y y 

Catalogue number... ... : ie hip. ae Meee: nce oe 5036 4575 1431 1306 1567 1432 1307 4876 1308 5038 1240 

Veicht—empt n fore wheels... ... oss 10 2 2 8 2 24 14113 10 0 23 9 318 13 216 li 1 9 92233 10 125 ll 3 0 ll 010 
—a Ree el chet. 9 018 8 013 11 2 6! 10 215 913 | 131] 014 928'129/) Hin ! 0 214 
ee M4 eS ae 19 315 146 3 9 25 319 20 310 9 121 25 117 21 213 19 2 3 22 0 6 23 0 21 224 
Veight—loaded, on fore wheels 2117 24 0 23 33 019 24 225 290 4 31 3 22 23 3 16 46 316 43 1 22 47 213 4 O14 
— —- hind wheels.. 43 1 22 at 2 5 37 217 40 318 ow 1 i 3b 0C« 4 41 2 24 52 316 58 18 55 3 9 6 3 5 
Bs 2 total 6431, 6130! 703 8 | 6 215 | 6¢ 15 | 6 326 6 212 | 99 3 4 (101 3 2 | 1008 O98 |101 319 
a useful load 4 00 4 00 45 0 0 40 0 400 450 0 45 0 0 80 0 0 80 0 0 80 0 0 80 0 0 

Wie cc wt, es ee roots roots: roots roots roots. roots roots corn in sacks corn in sacks corn in sacks corn in sacks 

Width of tires and thickness... 6. eee ee oe 25° x 3 24" x 3” oa x 8 2 x x §” rs 2h" x f" i" x 3 i’ x §" to? 4} x j i’ x }'to4 

Maximum load per inch of tire... ... os 5°68 i G2 74 4°4 66 83 66 65 62 70 

Inclination—front wheels Sy “ane een "ab cb 2} 1! 5g 4} 4 4) oy 2 pe J. 4 

i SO ee a 2 1 3y 4 5 2; 2} 3h 34 5 

Capacity in cubic feet ... 0 +1 see see ane oo 1 , a (3 i4 69 Ot 61 66 67 

Area for harvest purposes 102 9% disqualified 9 92 101 87 100 95 OS 

On Macadamised Road : > onevr ae ; mi sae a _ a 
Mean draught in Ibs, reduced to a level road ” 1776 162°2 162_ 157 1089 266 37 102 5 261 
Do. per ton gross load sin Sida <a cee 8 O02 49-4 D0 462 332 53 26'8 199 512 
Do. per ton useful load ‘I 78°9 721 72 698 484 66° 34 25°6 652 
Rate in miles per hour ...0 ... ose sss eee ve 3°23 ‘D6 2°35 2-58 2°31 2°45 25 26 2°55 2°82 2-44 

On Arable Land : r 5 " : a = , 
Mean draught in Ibs. reduced to level road... ... 726 635 792 753 607 729 692 1029 958 MS 10334 
Do. per ton gross load 02. scence see wee nee 224 25 224 6 189°] 214 211 206 1s8 1ST 6 2033 
ee ee ee eee 325 281 od 47 270 324 3073 257 240 242 258 
Rate in miles per hour 298 2°29 2°42 2°52 19 2°22 2°47 2°35 250 2°89 pes 

On Pasture: a 
Mean draught in Ibs... 22. see wee 814 ibo — 
Do. per ton gross load oko wee one 160 148 
Do. per ton useful load 204 11 

CARTS, LORRIES, AND VANS. 
Crass XXTIL—GENERAL Purpose Carts, Crass XXI.— Harvest Carts, 
Woods Hayes Hayes _ 
Name of exhibitor ... ... se see W. Ball. F, Milford. Glover. and T. Milford. G. Ball, and and ' F, Milford, 
Cocksedge. Son. Son. 

Catjhogue number 1309 5039 1568 1512 | 4877 1241 1437 1439 | 042 
WN RE nc is. as eee es ee es en hess ll 2 20 li 3 2 93 5 0” 01 | 9 Oll | 10 3 6 122120 | 1220 4 12 121 

8 pty } ° 

” loaded... ... a ee “Sinks 3L 2 20 31 3 2 29 3 5 30 015 2909 | 38 3 6 32. 120 | 40 z 4 10 3 21 

el useful load ... a me we a me 20 ewt. 20 cwt. 20 cwt. 20 ewt. 20 ewt. 20 cwt 20 cwt, | 23 2 0 23 20 

Nature of lead ce sce ete 000 te ee ee roots roots roots roots roots } roots roots straw Poy 

Width of tires and thickness ... 0... 60. see see cee ee 4" x § 4" x 3" 4" x §" 3h" x 3” a" xh | ue 4" x jf" 4" x8 | xy 

Maximum load per inch of tire _— - _ | 1°16 | 3°8D ~ \ 5°06 | 

Inclination of wheels... ...  ... 2}° 23° 3f° 2 1} 2} 34 | 3 23 

Capacity in cubic feet oe tee - — 29°14 - \ } - 

Area for harvest purposes... ... sss ese eee cee ase - _— - 60°35 

On Macvadamised Road : ! | : | " 
Mean draught in Ibs. on level... 11. wee ee nee oe 48°7 BH 62°3 | 49°7 43'3 S53 54°7 1q 3 | 83 
ee ee ee ee ee 0°7 35°8 415 | 33°1 30 36 33" 510 40°7 
Do. per ton, useful load Sar ila? eb ae 7 DO 62°3 49°7 43°3 553 547 741 oS'4 
Rate in miles per hour ..0  ... cee ove cee cee cee wee 262 2°84 26 2°67 2°62 G8 | 2°48 J2 

On Arable Land : | ' eo 
Mean draught in Ibs. on level... 20:3 191 227 209 228 197 | 318 40d 
ye ee Pe ee 28 127 151 | 144 148 1216 136°6 183 
Do. per ton, useful load a eae ee 203 191 227 | 209 228 197 2H 263 
Rate in miles per hour... ... 40. see see eee 2°86 2°86 2°56 2°66 2°68 24 _ Bd 2°76 

CLass XXX.—Carts | 
| Crass XX VII.—Orner Carrs, WitH CRANK AXLE) Ciass XXXII.—VANs ror STEAM CULTIVATION, 
| inp Low Bopy. 
Vipan | - : 
Name of exhibitor ... | T. Milford. G. Ball. W.Ball. Hayes & Son. and | F. Milford. | W. Ball. |F, Milford. Aveling. Fowler. Faulks. 
| Headly. | | | 
i ee 1878 1242 | 1319 1445 782 5041 1322 W44 WAT we | 5861 
| Regen Ee a ne en fee 
ee ss ee ce es es 10 025 11 220 v2 11 13636 9 317 12 018 1115/2 317 4 4 pte 00 ~ ¥ 60 218 7 4 3 ¢ 50 28 
” EO ae ate NT es ee 41 2 5 4807/1 4 223 4 014 | 41 025 $3126 | 32 1 5/32 317 67 0 0 66218 | %& 28 
— amr: cert F! te kee Sask Sate east ee 21 0 0 600 600 | 600 

Nature of load... ee ee jjcorn in sacks/corn in sacks corn in sacks corn { corn | corn corn fourmen | four men four men 

Width of tires and thickness... ... 0 ws 4" x §" "x #"to4"| 44" x 8” 4h" x 3" fur 4A" x 3 {"x 34" x 8 6" iron 6 iron } 6"x § 

Maximum load per inch of tires... ... 1 s+ | 52 54 4°8 5 al “48 ; o— : 

Inclination in be age me oe a 2} 34° 2}° i 2} 2) 1} vertical vertical | vertical 

Capacity in cubic feet ... 20... soe cee eve _ 34 - — 360 . | 

Area for harvest purposes... we ee wee nee | — 69 ss‘ — 

On Macadamised Road : | . 
Mean draught in lbs. onlevel ... ... ..-  « 96'°7 104°7 99 86 | S47 99°9 57°3 53°8 387 345 327 
Do. per tom, grows load occ cco nce cee oee | 46 5 487 45°4 38 411 46 35°6 32°8 113° 103°6 Ws7 
Do. per ton, useful load 1. 16. eee eee eee | 618 67°! 63°5 5d*1 | 543 64 546 51°2 : 

Rate in miles per hour... 0. eee see vee 2°67 2°89 2°69 2°72 27 97 276 PRS 234 2:35 2-29 

On Arable Land ; 

Mean draught in Ibs. on level... 6. eee eee | 333 365°7 325 | 321 297 302° 213 188 

Do. per ton, gross load x. ss ase nee one | 165 170 | 149 | 142 144 139°3 132° 1146 wg 
Do. per ton, useful load 1. se see see vee | 212 234 | 208 206 190 194 203 179 : 

Rate in miles per hour eo ose sce cee cee | 2°66 - } 2°97 2°97 37 30 258 261 - = 








MILITARY BALLOON EXPERIMENTS. 


THE War Department has given authority to Mr. Coxwell to 
make a balloon ascent from the gas works in the Royal Arsenal for 


experimental purposes connected with military science. The | 


ascent will depend upon the direction of the wind, as the object in 
view is a long journey over the land to test a newly designed steer- 
ing apparatus, by which it is hoped to make the balloon sail with 
the wind to beam asa ship does, As the utility of ballooning in 
warfare depends so obviously on the power which the aeronaut 
possesses of keeping his balloon under some control, the trial is 
looked forward to with interest. The inventor of the balloon steer- 
ing apparatus which is awaiting trial is Mr. 0. A. Bowdler, a 


gentleman of scientific pursuits, whose plan has been under the | 


consideration of the War Office for two years past, and subjected 
to some preliminary trials by means of models on more than one 
occasion. These trials being made within doois, and in a still 
atmosphere, are said to have fully d trated the prac- 
ticability of navigating balloons in any required direction, provided 
the circumstances are very favourable. The object of the forth- 
coming experiment is to ascertain whether the same end can be 
attained in the open air under slightly adverse circumstances, for 
to sail the balloon in opposition to a strong wind is at present un- 
thought of. So little progress has been made in the science of 
































| great and important result if the balloon can he steered even a 
| single point away from the direction of the wind, though there is 
| ever so slight a breeze. The steering apparatus consists of a screw 


| rateof about fourteen revolutions per second by means of some simple 
machinery worked by a single-handed winch ina car. A similar 

| sorew, fixed cuties and worked by the same gear, is designed 

| for raising and depressing the balloon without any expenditure of 

| gas or ballast, and a disc-shaped rudder of canvas to steady the 

| balloon completes the apparatus, Mr. Coxwell considers it the 

| best contrivance for the purpose he has ever seen, and much prefers 

| the small screw propellers, which are but 3ft. in diameter, to those 

proposed by a French aeronaut, which are to be l6ft. high, and are 

| therefore regarded as unmanageable, and dangerous to the balloon, 

especially in the descent. The screws will probably be made 

somewhat larger if this trial is in the least degree successful ; but it 

| is considered preferable to increase their power, if necessary, by | 
multiplying the speed of revolution by some other motive power | 
than manual force, either electricity or atmospheric pressure, or | 
even the steam engine, an agent which has hitherto been discarded | 
on account of its necessary weight and the risk attending it. 





Mr. Coxwell was at the Royal Arsenal on Tuesday, and arrange- | y 


ments had been made at the Government works to inflate his 








ballooning for a long series of years, that it will be ded as a 


balloon for an ascent in the afternoon, one of the largest gasometers 


propeller like that of a ship, but made as light as possible of metal, | 
which is to be fixed to the car horizontally and made to turn at the | 





being charged with 80,000ft. of gas for the purpose. The strong 
wind was, however, regarded as unfavourable for the intended ex- 
periment, as it would have carried the balloon in the direction of 
the German Ocean, unless the steering «pparatus should prove 
much more effective than is anticipated. The ascent was, there 
fore, postponed. The inventor, with Mr, Coxwell and Mr. Orton, 
another aeronaut, who is taking an interest and some part 
in the experiments, were again ut the Royal Arsenal on 
Wednesday, making arrangements for the ascent with Lieutenant 
Edwards, R.E., who is in chargeof the Works Department, but the 
wind wasagain unfavourable, blowing with considerable velocity, and 
directly seaward. With Mr. Coxwell will ascend Major Beaumont, 
M.P., Royal Engineers, one of the War Office Balloon Committee, 
accompanied by the inventor of the steering gear and the aeronaut’s 
assistant. This will be the first practical experiment of the 
Balloon Committee, which was called into cena | the recent 
Franco-German war, but has had its labours protrac by various 
circumstances until now. Mr. Coxwell has recently instructed 
two detachments of the Prussian army in military ballooning ; but 
steering balloons formed no part of the drill, the principal purpose 
of which was to teach the troops the use of captive balloons for 
reconnoitring. He was engaged by the English Government ten 


ears ago making experiments for a similar object, columns of 
troops being m out in various directions for the purpose of 
observation. 
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GREIG AND EYTHS IMPROVED STEAM PLOUGH.—EXHIBITED AT 





BEDFORD, 


MESSRS. J. FOWLER AND CO., LEEDS, ENGINEERS., 


(For description see page 74.) 
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PLOUGH. 


MESSES, J. FOWLER AND CO,, LEEDS, ENGINEERS. 
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THE above engraving represents an implement of an entirely 
novel description, used for breaking and reclaiming waste lands, 
especially moors, where the first operation consists in tearing big 
stones and roots out of,the subsoil, whilst, at the same time, the 


surface is roughly turned over. A ‘‘ Sutherland” plough, as this 
implement is called by the makers, Messrs. John Fowler and Co., 
was intended to have been shown at Bedford with the other ex- 
hibits of the firm, but ~— to pressure of work, it could not be 
finished in time. As will be seen from the engraving, a low 
main-frame of very great strength rests on four wheels, or rather 
rollers, provided with disc-wheels by which it is steered. To this 
frame a plough skife is attached, carrying a swing plough, which 
works backwards and forwards. Behind and before the plough, 
in the line of the furrow, is a tine centred on a stud, and of the 
shape of a one-pronged anchor. To these tines the rope-ends are 
attached, so that the tine in front of the plough is lifted up by 
the pull, whilst the hind tine is at work, bringing up stones and 
roots of surprising dimensions. The 16-horse power engines 
vsed to work this implement are geared, so as to give to it 
half the ordinary ploughing speed. Three of these ploughs 
«re at present at work in Scotland, breaking up waste lands, 


and with what results may be judged from a perusal of the article 
which we extract from the 7'imes, and reproduce on another page. 





RAILWAY ACCIDENTS IN INDIA. — The Government of India 
have—the Bombay Gazette says—recently published interesting 
returns of the number and nature of accidents and injuries to life 
and limb which have occurred on all railways open for traffic 
in India during the year 1873. The total casualties from all 


T causes to all rm whether passengers, servants, or others, were 


166 killed and 272 injured, while the numbers were 177 killed and 
and 204 injured in 1871, and 211 killed and 224 injured in 1872. 
On the G. I. P. Railway there were 18 collisions in the half-year, 
4 of which were connected with shunting, &c. In three cases 
lorries were run into, Seven of the accidents were due to the 
driver, 5 to the station staff, 4 to the pointsman, and 2 to the 
guard. The casualties consisted of 1 passenger and 4 railway ser- 
vants injured. Although the collisions on the B, B. and O, I. 
Railway line were only three in number, two were of a very 
serious character, resulting in the death of two railway servants, 





the injury of three railway servants and nine passengers, and in 
the death of two and injury of one person who were neither pas: 





sengers nor servants of the company. The total of persons killed 
was four,,and of those injured thirteen. In one of these cases a 

intsman carelessly turned a mail train into the loop line at 
| a ny where a train was standing, injuring twelve people. In 
the other case a light engine ran into a lorry, on which were a road 
inspector and five others; and the accident, which was due to a 
breach of the regulations with regard to lorries, resulted in the 
death of four persons and injury to one. Taking all railways, 
there were 76 collisions, of which 27 were caused by drivers, 21 by 
the station staff, 15 by pointsmen, 8 by guards, and 7 by work- 
men employed on the line. The casualties amounted to 7 killed 
and 48 wounded. A table showing the number of passengers 
killed and injured per million of pene journeys for a series 
of years gives the proportion in 1873 to be 2°54 from causes be- 
yond the —— control, and 1'74 from their own misconduct 
or want of caution; and the proportion of killed and injured per 
million passenger miles to be 0°04 from causes beyond the pas- 
sengers’ control, and 0°03 from their own misconduct or want of 
caution. This last is obviously a more satisfactory test of the 
risks and contingencies of railway travelling than the number of 
passenger journeys, which are of varying lengths, while the risks 
of journeys of 600 and 100 miles cannot be the same, 
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THE neat little engine which we illustrate above requires scarcely 
any description to make its construction intelligible. The boiler 
has already been illustrated in our pages, and it will be remembered 
that it is fitted with internal vertical tubes arranged in groups of 
three, secured at each end in malleable cast iron caps, and fixed 
to the fire-box by nuts and bolts. We have formed a very favour- 
able opinion of this boiler, several of which are at work. The 
boiler is covered outside by a sheet iron smoke-box, so that lagging 
is not required, and through this casing all the pipes are led. 

The engine, it will be seen, is bolted directly on to the boiler. 
This is the first instance, perhaps, in which a horizontal engine 
has been secured directly to the boiler and not to the base-plate ; 
and the arrangement has a good deal to recommend it for small 
powers, as the amount of space occupied is reduced to a minimum, 
as is —? of material used, and the cost is, of course, diminished 
accordingly. 








LYNDE’S IMPROVED TRAMWAY. 
THE accompanying engraving illustrates a new system of tram- 
way patented by Mr. J. H. Lynde, of Manchester, which promises, 
apparently, to be very successful. The great objection hitherto 


























found with regard to tramways consists in their tendency to form 
a rut by the side of the rail, which wrenches the wheels of ordinary 
carriages using the road. This is caused by the straight joint 
between the tramway and the paving of the road, which is obviated 
by this system, the asphalte passing under the rail and forming a 
broken or serrated joint with the paving on either side. The 
advantages claimed for this system are, that it is laid with rapidity 
and ease, that only a very small portion of the surface of the road 
is interfered with, that ruts cannot form along the side of the rail, 
that there is no straight joint in the paving, that the rail cannot 
become loose, that it is more easily repaired, more durable, and 
cheaper than any system at present in use, In laying this tram- 
= only so much of the paving of the street is removed as will 
make way for each rail. This trench is made from Sin, to 10in. 
deep, and then filled with concrete to within about 2}in. of the 
surface of the road. When the concrete is —_ set, the space 
is filled up with Val de Travers or other asphalte, in which the 


r 4 | 

F1C.1 | 
| 

| 
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rail is imbedded, and to which it adheres with very great tenacity, 

Little need be said in explanation of the engravings. Fig. 1 
represents a plan of a portion of a street with the ale in 
position. Fig. 2 represents a transverse section of the same, a being 





the rail, 6 the asphalte, c the concrete, andd the paving. Macadam 
roads are treated ina similar manner. A trial length of this tram- 
way has been laid in Great Ancoats-street, Manchester for three 
months, and more recently a length has been laid in Duncan-street, 
Leeds, where very heavy traffic passes over it. Up to the present 
time very satisfactory results are reported in both instances, 














The delay and cost at present experienced in selecting or cutting 
sets of suitable size to fill up the spaces on each side of the rail are 
entirely superseded by the use of asphalte, and in lieu of the 
objectionable longitudinal sleeper or cross sleepers, and chairs at 


intervals with all the attendant pins, serews, cotters, &c., a con- | 


tinuous fastening of durable material is substituted. 





STEAM CULTIVATION. 


ABOUT two years ago we called attention to the works for the 
reclamation and cultivation of waste lands which had then been 
recently commenced by the Duke of Sutherland in the county 
from which his title is derived. These works have since been 
continued ena scale of constantly increasing magnitude, so that 
the enterprise has b one of national interest and concern, 
calling for a more particular description than it has yet received. 





The county of Sutherland contains in all 1,299,253 acres, of | 


which 1,176,837 acres are the property of the Duke, and have a 


| gross. annual value of £58,110, or an average of 11jd. an acre. 
| Estimating the gross value of arable land in the county at only 


£1 per acre, it is manifest that the above average is a mere expres- 
sion of the fact that the surface is practically uncultivated, and 
that more than a million acres have hitherto been turned to no 
better account than for sheep pasture or for shooting. The general 
character of this unreclaimed ground is that of a wild moorland, 
more or less swampy, and in some places becoming absolute bog. 


| The soil consists of a stratum of bog earth and decayed vegetable 


matter of variable but usually considerable thickness, resting upon 
a subsoil of different character in different parts, sometimes 
white sand, sometimes a light brown sandy loam, some- 
times partaking more of a clayey character. OUn_ the 
drier localities, 


to the agriculturist occupiers. The arable is roughly estimated at 
no more than about 20,000 acres, and hence the county is able to 


maintain many more sheep during the grazing season than in the | 


winter. The farmers have therefore been compelled either to leave 


much of theirgrazing land unutilised orto seek their wintering else- | 


where—generally speaking in Ross or Caithness. The cost of this 
wintering has about doubled during the last few years, and some- 
thing like £30,000 has of late been annually paid by Sutherland 
to Ross and Caithness for oatmeal and turnips alone. 
these circumstances the Duke of Sutherland determined to employ 
the powers of steam cultivation in an endeavour to enlarge the 





sheep find an abundance of spring and | 
summer pasture ; but the great disproportion between the grazing | 
and the arable land has long been a source of difficulty and expense | 
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srable area of his county, and he fixed upon a tract of iaud near 

| Lairg, as the scene of his first experiment. 
The land in question possesses the general characteristics already 
| mentioned, and is in many respects advantageously situated. It 
| is about six miles from the railway station at Lairg, is traversed 
| by a good highway, is near a supply of limestone, and is bounded 
| by Loch Shin on the south-west, and by the river Tirry, which 
falls into the loch, on the south-east. From the shores of the 
loch the land rises gently, with occasional interruptions by knolls 
and hollows, to a long ridge lying in a direction from south-east 
to north-west; and it carried two considerable belts of dwarf 
birch and mountain ash, each having a luxurious undergrowth 
| of fern. 

Before anything was done, the whole question was submitted to 
Mr. Kenneth Murray, of Geanies, who examined the land and 
made a full report upon all points of the case. Mr. Murray first 
dealt with certain objections which had been brought against the 
scheme, and which were, in brief, that the climate was too late and 
too cold for successful cultivation, that the district was liable to 
mildew and noxious mists, and that it was greatly exposed to wind. 
He showed that the climate is neither so late nor so cold as that 
of districts which are already under profitable cultivation, and ex- 
pressed his belief that the mists and mildew would be removed by 
drainage. The exposure to wind he held not to be an obstacle to 
cultivation, but recommended that judicious planting for shelter 
should be immediately undertaken, On the whole he strongly 
| advised the prosecution of the work, and estimated that the re- 
claimed land, when fenced, supplied with buildings, and divided 
into farms of suitable size, might be let at a rental which would 
return 4 per cent. upon the outlay. This estimate was based 
upon the supposition that trenching would be required for a small 
area, and only surface ploughing for the remainder ; and also upon 
the price, four years ago, of certain kinds of labour and materials, 
A report of an equally encouraging character was made hy Mr, 
W. Mackenzie, of Easter Ardross. The method of ploughing 
| actually employed has been of a more expensive kind than that to 

which Mr. Murray referred, and the price of labour and materials 
has increased. There is now no probability of so considerable an 
immediate return as 4 per cent.; but it seems that the Duke may 
expect as large an interest as he would be likely to obtain from 
the purchase of landed property, and that at the same time he 
will much increase the general value and productiveness of the 
county. 
Proceedings were commenced, about two years ago, by cutting 
a wide and deep ditch along the north-eastern side of the tract to 
be reclaimed for the purpose of draining its superfluous water into 
the Tirry, ard at the same time belts of Scotch fir were planted, 
and a good road was made from the adjacent highway to the sites 
of projected homesteads and buildings, The road was formed of 
hand-laid stone at a cost of 2s, 6d. per linear yard, and carried the 
steam plougbing engines, each weighing 19 tons, immediately 
after it was completed. 
| The first actual cultivation was commenced in the summer of 
1873, on a tract of 250 acres, divided into two portions by the 
| highway. This land was steam ploughed. It contained only a 
few stones, but many roots of trees, which were dragged out by 
the engines, and used as fuel to feed them. After ploughing it 
was deeply drained, about half the drainage being done by stone, 
and the rest by pipe drains. In February of the present year about 
one-third of the ploughed area was harrowed, limed, and dressed 
with 4 cwt. of superphosphate and 1 cwt. of kanat salt to 
| the acre, a portion being afterwards top dressed with nitrate of 
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soda, It was sown with oats during thé latter eat of April and 
the beginning of May, and the growth is now highly promising ; 
except that, where the nitrate of soda was used, it is even too 
luxuriant, and is in danger of falling, although portions have been 
trimmed by the scythe. The portions first sown are coming into 
ear, and, speaking generally from the present appearance, a yield 
of six quarters to the acre may be looked for. Four cottages for 
servants have been erected, and of the future homestead ; 
but it is not intended to let this land for two years to come. 
The portion of land next attacked was commenced late in the 
autumn of 1873, from which time the steam plough has been 
almost uninterruptedly at work. Great difficulties were soon 
occasioned by huge blocks of buried stone, and much thought was 
expended upon contrivances by which these difficulties might be 
overcome, The plough now actually in use, and which has been 
brought to its present state by successive improvements, may be 
described as an iron frame, about 10ft. long and 18in. wide, sup- 
ported upon six wheels or rollers, and bestridden by the plough- 
man who guides it. Two of the rollers are underneath or within 
the frame, two are outside of it towards the ploughed land, and 
two are outside of it towards that which is still untouched. The 
plough is so constructed as to work in both directions, backwards 
and forwards, without turning, and all its parts are double, except 
the mould-board, which is made to turn upon a hinge, and thus 
to face either way. Below the centre is a strong, flat coulter, pre- 
senting a sharp point and a concave cutting edge towards each end 
of the frame, and to the centre of this coulter the mould-board is 
hinged. Just beyond the coulter, both fore and aft, there is a flat 
iron disc, about a yard in diameter, with a cutting edge, and turn- 
ing freely on a horizontal axis transverse to the frame, and on 
either side of each disc there is a broad iron wheel or roller, 2ft, 
in diameter. On the side towards the land as yet unturned these 
rollers are 2ft, Gin. broad, and are external to the frame, and on 
the side towards the furrow they are 18in. broad, and, together 
with the dises, are contained within the sides of the frame. The 
discs rotate on the same axes as these internal rollers, but can be 
rendered more or less eccentric with zegard to them ; so that the 
depth of penetration of the discs can be regulated at will, and may 
vary from 4in. to 15in. External to the frame on the other side, 
towards the plonghed ground, are two broad, wooden rollers, about 
2ft. Gin, in diameter. At each end of the frame its lateral pieces 
are united by a strong transverse iron bar, which also passes 
through, and serves as a pivot for, the end of an iron shaft about 
6ft. long, whichjterminates in a large, boldly-curved hook, having 
its point shod with steel. To the nose of this hook is attached an 
iron ring, and a rod to serve as a traction bar, to which the 
wire rope of the engine is made fast; while on the top part of 
the shaft there are two collars to receive one end of a long wooden 
lever, the other end of which is attached to the wire rope at the 
trailing end of the plough, and which depresses that hook and 
forces its point deeply into the soil, while the point of the leading 
hook is lifted out of the ground by the traction of the engine. 
Above the centre of the frame there is a seat for the ploughman, 
and a simple steering apparatus by which any desired direction 
may be given to the axles of the disc and of the iron wheels, so as 
to guide the course of the plough. The traction force is supplied 
by two steam engines, each of 16-horse power nominal, and working 
up to about 40, They are furnished with broad wheels, so as to be 
supported and to move easily on soft ground, and each carries the 
necessary length of. wire rope on a horizontal drum situated 
beneath the boiler. They are found to work most advantageously 
when placed about 400 yards apart. All things being in gear, the 
wire ropes from the two engines being attached to the traction 
bars of the two hooks, the lever being so fixed as to depress the 
trailing hook, and the ploughman in his place, he, when the 
signal to start is given, steers in such a way that the iron roller 
within the frame corresponds to the width of the furrow, and 
compresses and steadies the soil immediately to be lifted. The 
cutting disc at the same time divides the mat of grass and roots 
on the surface and the coulter, following at a still greater depth, 
divides the soil below to the necessary extent, and allows the 
mould-board to turn it over, and the broad wooden roller at the 
trailing end of the frame to compress it, and thus to complete the 
furrow. The trailing hook, held down by the lever and by the 
weight of the trailing rope, follows in the same line at a still 
greater depth, and tears a channel through the subsoil without 
turning it up, thus breaking its continuity, and admitting air and 
light to it, but not bringing it to the surface. When any impedi- 
ment is encountered, such as a huge stone or firmly bedded root, 
the disc acts the part of a wheel, and, no longer cutting its way, 
lifts the plough bodily over the obstacle, while the trailing hook, 
in most cases, getsits point underneath it, and tears the stone or 
root out of the ground, Under ordinary circumstances, the plough 
completes its course of 400 yards in a quarter of an hour. When 
it reaches the hauling engine the lever is shifted to the other hook, 
a slight change is made in the steering wheel, and in about a 
minute the other engine takes up the work, and the plough is 
dragged back again. It traverses both sudden hollows and sharp 
ascents without losing its hold of the soil, which it penetrates to 
a depth of from 12in. to 20in.; and, although it rolls and tlounders 
over the many hidden obstacles in its way, and gives an uneasy 
seat to its rider, it seems incapable of being upset. When the 
leading disc rises over a stone or other impediment, the point of 
the trailing hook is buried more deeply than before, and thus very 
large roots, and masses of stone measuring a cubic foot, and some- 
times much more, are dragged out and left upon the surface by the 
action of the plough alone. If the hook does not obtain suflicient 
hold, the stone or root is somewhat cleared by hand, and a chain 
is cast around it. When the plough next passes the chain is made 
fast to the rope, and in this manner very considerable boulders 
have been dragged out of the ground and carried away. Some- 
times, however, a stone or root is too large, or too firmly fixed, to 
be so dislodged, and then recourse is had to blasting by dynamite, 
which has been employed with perfect safety and has never been 
found to fail. 

The huge stones by which, after the passage of the plough, the 
surface is left covered, are available for the construction of roads, 
of drains, and of farm buildings, and are seldom in excess of the 
local requirements. But they have to be removed from the ground 
and collected together, and for this purpose it is intended to employ 
a train of sledges so made that they can be dragged with their 
leads to any desired point by one of the engines, and then, when 
ped «reach their destination, be tilted over and emptied by the 
other, 

The best time for undertaking deep drainage, whether in antici- 
pation of the ploughing or subsequently to it, was a matter which 
had to be determined by experience. The former course appears 
to be best adapted to wet and boggy places, the latter to dry and 
stony ones, in which, moreover, the disinterred stones become use- 
ful in drain construction. But the cutting of deep drains by hand 
adds very much to the cost of reclamation, and trials are being 
made with an implement resembling an anchor, of which one fluke, 
buried to a depth of 2ft., is to be ae through the ground b: 
the steam engines, leaving a channel which the labourers will 
easily clear out, 

One of the belts of birch and mountain ash trees, already men- 
tioned, came directly across the tract of land to be reclaimed, and 
the trees have been removed by a process of “‘ weeding by steam ” 
of a novel and ingenious character. Short lengths of iron chain 
were cast round the trunks of the victims, were hitched to one 
another, and finally secured to the wire rope. Then one of the 
engines was set. to work, and five or six trees were oe up 
together as quickly and as easily as lettuces could be pulled up by 
hand. The pore | power exerted was probably much less than in 
hauling the plough or dislodging the larger boulders, but the act 
of pulling up trees by the roots is one which appeals forcibly to 


the imagination, and this method of clearing a plantation is 
unequalled for the rapidity and facility with which it may be 
carried into effect, 

Encouraged alike by the fine prospects of the growing crop, by 


the appearance of the land recently turned up, and by the way in 
which mechanical difficulties are being overcome, the Duke of 
Sutherland now contemplates the reclamation of a thousand acres 
annually, and Mr. Murray estimates that there are at least 50,000 
acres in the county which may be reclaimed with pony He 
proposes to deal with the first 1175 acres by making one farm of 
125 acres, one of 200 acres, and one of 250 acres of arable, these 
three to have 1400 acres of pasture conveniently divided 
between them; and fifteen farms each of 40 acres of arable, 
with 600 acres of pasture in common, and 200 acres to be im- 
— by the tenants. He proposes to let these farms on 
eases for thirty years, the rents to increase at the end of 
each decennial period, and the proprietors to have the option of 
resuming possession on equitable terms after the expiration of two 
such periods, He would require the tenants, after the first seven 
years, not to take two white or corn crops in successive seasons, 
and for the last seven years of a lease to bring their farms in rota- 
tion. The rotation which he thinks most suitable to the soil and 
circumstances would be a six-course shift, such as three years 
grass, one green crop, and two years corn. 

Proceeding now to the most important part of the question,— 
the outlay required for the reclamation,—-the prime cost of the 
two engines, the plough, and the wire ropes is £2300. It is 
asserted that the engines will work for fifteen years without 
sensible deterioration, and that five per cent. per annum would be 
an ample estimate for the cost of maintaining them. Now, each 
pair of engines requires fifteen or sixteen hands, as drivers, stokers, 
lastingmen, and common labourers to follow the plough, to clear 
the furrows, to move stones and obstacles, and to adjust pulleys 
and rollers under the ropes when the ground is uneven. In order 
to cover the higher wages of some of these men, we will say twenty, 
we will take an average of 3s. per day, making £3 in all. We will 
allow the daily wear and tear of the engines to be at the rate of 
20 per cent. per annum, or £1 10s. per day. Two tons of peat for 
fuel will be 10s. For daily repairs of engines, and for oil, waste, &c., 
another 10s. may be allowed, and another for the daily wear and 
tear of the ropes and other implements. We thus arrive at 
a daily charge of £6 for each plough; and each plough is 
now turning up an acre and a fifth per day, so that the 
cost of ploughing is precisely £5 an acre. So much being known, 
the other expenses are still to some extent conjectural, but Mr. 
Murray’s estimate is as follows :—Ploughing 1175 acres, at £5 per 
acre, £5875; draining, at £7, £8225; clearing surface, at £2, £2350; 
farm buildings, at £6 10s., £7637 10s.; fencing, at £2, £2350; 
roads, at 10s., £587 10s.; miscellaneous and temporary outlays, at 
10s., £587 10s.; giving a total of £27,612 10s., or at the rate of 
£23 10s. per arable acre. It is also proposed to expend about £2 
per acre in draining and fencing the pasture outrun; and the total 
cost and equipment of the new farms is expected to be confined 
within these limits. If this calculation should be veritied —of 
which at present there seems to be a high probability—the Duke 
of Sutherland will from the first obtain a fair interest for his 
outlay, and will largely contribute to the solution of an 
economic problem of the highest possible importance. On the 
occasion of the approaching meeting of the Highland Agricultural 
Society at Inverness, the Duke has made arrangements for a visit 
of the society to the scene of his operations; and he will thus 
afford to the most distinguished agriculturists of the North, as well 
as to those coming from greater distances, an opportunity of 
critically examining the state and progress of the great work in 
which he is engaged.— Times. 











EUROPEAN RAILWAYS—AS THEY APPEAR TO) 
AN AMERICAN ENGINEER. 
By Mr. W. Howard Wuite, C.E.* 


A RAILWAY built upon the American idea of first getting the 
line built on a cheap system, and then bringing it up to first-class 
rank as the receipts permit, is a thing almost unknown in Europe. 
In but one case, the writer noticed a road being built upon the 
economical plan, with wooden bridges, One thing that strikes an 
American curiously is the immense amount of trouble taken byen- 
gineers in laying out work for contractors. The immense number 
of all sorts of signals, grade posts and profiles, the latter not only 
for banks and cuts, but even for barrow-pits, would render nearly 
double the number of engineers necessary with which an American 
road is built. In making banks, it is the practice to remove the 
surface of the ground, in case it is either of bad material, or where 
it furnishes sod for covering slopes, which are almost always either 
sodded or carefully planted with grass seed, producing undoubtedly 
a great saving in the after expense of cleaning ditches in cuts, 
Upon one road in the Tyrol a curiously favourable combination 
of circumstances was seen in a low bank across a meadow, formed 
from side borrows. The sod from the base of the bank was just 
sufficient to sod the slopes, and at the bottom of the side borrows 
was found a nice layer of clean gravel for ballast, Tunnelling has 
been carried to a point in parts of Germany—notably in the 
Brenner Pass in Tyrol, and on a new road in the Black Forest— 
the equal of which would be hard, if not impossible, to find in 
other countries. In one place on the latter line the engineer hav- 
ing run his grade into the bottom of the valley he was climbing, 
boldly turned somewhat more than a quarter circle directly into 
the hill—instead of crossing the valley—and came out again on 
the same side of the valley, above his previous line. At another 
place he made a curve of somewhat more than {0 deg. underground, 
and then reversed for 30 deg. before comingout again into daylight. 
The plan of this Black Forest line is a curiosity of itself; it presents 
two complete §8’s, in the necessity the engineer was under to get 
the distance for a certain grade, and there are twenty-five tunnels 
in a distance of lessthan seventeen miles, ranging from mere bridge 
archesin point of length, up to the summit tunnel, which is over a 
milelong. Tunnels are made in many cases, where, with us, they 
would be decided extravagances ; but the circumstances are so 
different—what with the greater cost of the land, and the less cost 
of labour—that it is impossible asa mere looker-on to judge them. 
European roads use a greater depth of ballast than is common 
with us, though perhaps no more, except in rare caaes, than is 
usual on our first-class roads, 18in. being about the average. The 
profile of the ballast is generally level or nearly so for the whole 
width of the road-bed, the entire reliance for drainage being upon 
the porosity of the material used. German roads, including those 
of Austria, of which the practice is in the main the same, ballast 
up to the top of thetie ; the English half-way up the web of the 
rail, leaving at every third or fourth tie a cross-gutter between the 
ties ; while the French ballast up to the bottom of the top rail- 
table, rounding the ballast on the inside of the track, however, so 
as to carry it down to the bottom of the splices at the rails, while 
remaining of the full height at the centre. 

One is struck even in Germany, where railways are built in a 
more economical manner than in France or England, with the ex- 
travagance, as it seems to us, in certain ways, such as the use of 
skew bridges, for instance. In a short length of road, over an in- 
significant stream, one will see two or three skew bridges, where 
the stream could easily have been turned, to the avoidance of the 
extra expense. Another favourite and useless feature are the 
double-deck stone bridges to be seen in various parts of Europe, 
notably on the road over the Lemmering Pass, not far from 
“Vienna. The engineers of these bridges seem to have been afraid 
of having the piers shaken down by the motionof the train, and have 
consequently built their bridges in two tiers of arches, the lower 
tier serving the imaginary Object of preventing a flexure of the 
piers in the axis of the bridge, and having the disadvantage of de- 
tracting very much from lightness and grace. The favourite iron 
bridge in Europe, even at the present day, is the lattice truss, 
with larger or smaller lozenges between the pieces. Wrought iron 
is used almost exclusively—except for arched bridges—both top 
and bottom chords being built up of thicknesses of plate, with a 





double web at the bottom and top of the upper and lower chords 
* A paper read before the American Society of Civil Engineers. 





respectively, between the plates of which the ends of the lattice 
are inserted, and thus secured by riveting to the chords. The rail 
sections used on the Continent are similar in the main to our own, 
but much heavier asa rule, and also higher in proportion to the 
width of the bottom flange, the modern German standard rail 
section weighing from 75 lb. to 85 lb. per yard, and being from 
4jin. to 5jin. in height, with a base of about 4in., which weights 
and proportions are also about those of the most approved French 

ractice. English rails are of about the same weight or a little 

eavier, but they are almost universally of the double-headed 
pattern, France has still a number of lines laid with double- 
headed rails, but the practice inclines to the other. The ties upon 
the Continent are about 3ft. apart. 

European rails are generally symmetrical, the inclination for 
the coning of the wheel being given upon the tie; but in two cases 
of roads in Germany where new rails were being laid, the writer 
observed rails going down with the inclination in the head itself, 
which is, perhaps, an indication of the modern tendency. The more 
ordinary position on the Continent for the notch to receive the 
spike holding the rail in position longitudinally is the middle of 
the rail, but since it has been so thoroughly proved that these 
notches diminish the strength of the rail to a great degree, it is 
hardly probable that this practice will continue in spite of its con- 
venience as compared with notches at the ends, The split switch 
so commonly used upon our western roads is almost the only one 
used in Europe. The switch lever has no locking apparatus, but 
is kept in place by a counterweight upon a short movable arm 
nearly at right angles to the lever. The swinging of this arm a 
half circle around the lever brings the weight into place to hold 
the switch in one or the other position, This arrangement has the 
advantage of flexibility, so that the ‘“‘running through” of aswitch 
by a careless engine-driver does not throw any severe strain upon 
the apparatus. It would perhaps be hardly safe to apply it, except 
where, as almost universally in Europe, the switchman is con- 
stantly on hand to see that everything is right. The gauges 
et Europe are, with few exceptions, 4ft. 8jin. The most 
notable are Spain and Russia, the former 5ft. 8}in., the latter 5ft. 

In Germany, the first item in the way of signals that strikes an 
American is the electric bell system used for communicating infor- 
mation or instructions of simple character to the watchmen who 
are stationed at more or less regular intervals—generally at level 
crossings—along the line. Each watchman’s station is provided 
with a gong of large aize, mounted upon a little building—or 
rather upright box, containing the mechanism. The gongs, by 
the way, are generally double, and the notes are made harmonic, 
being said to be more effective for hearing than signal bells. Upon 
all of these bells between any two stations, signals are made simul- 
taneously by means of hammers striking the bells, operated from 
either terminal station. The signals given are few in number, the 
chief ones being the departure of a train from one or the other 
station, signalled by a different number of strokes. The effect of 
the striking of these bells is sometimes very pretty, particularly 
when heard from a high point, where those at several stations can 
be heard striking at the same time, the strokes coming to the ear, 
however, at different instants. Many roads upon the Continent 
now use an electric switch signal at either end of a station ground, 
This signal stands normally at danger. When, however, a train is 


| expected and everything is clear, the switch-man sets the signal at 


“all right,” whereupon an electric bell is set in motion at the sta- 
tion, which rings until the train is past, and the watchman has 
released the signal, which goes back to ‘“‘danger.” It will be 
noticed what a safe signal this is. Since it stands ordinarily at 


| “danger” no train can enter the ground until the signal is set. If 
| either the signal is not set, or the apparatus has fallen out of order, 
| the station-master, not hearing the bell in action when the train is 


expected, investigates the matter. If, on the contrary, the signal 
does not go to “* danger” after the train has passed, or if the ap- 
paratus gets out of order, so that the bell continues to sound, the 
station-master is equally warned. This apparatus is used upon a 
few roads with us, the Kastern K.R. of Massachusetts for one since 
the unfortunate collision at Revere, some years ago. A little con- 
venience for superintending engineers, road-masters, and others 
interested in knowing the rate of grade at different points of the 
line is to be found in the grade posts set throughout Europe, at 
the points of change, consisting simply of a post, rising any con- 
venient height above ground (most commonly only a foot or two), 
with two pieces of board fastened to it like the arms of a sign-post, 
which are, however, inclined to show the direction of the respective 
grades, and are marked with the rates of grade, and generally with 
the lengths of the respective inclines or levels, Signals and 
crossing-gates, the latter generally being simply bars like old- 
fashioned well sweeps, held open by acounterpoise on the short 
end, are operated at long distances, in some cases—at different 
ends of a tunnel for instance—as great as a mile or more, by wires 
running upon little rollers at regular intervals; a system which I 
believe is only to be seen upon our side of the water upon 
Canadian roads, unless in some exceptional cases, Traversing and 
turntables for transferring freight cars from one track to another 
are very much used ; every station being provided with at least one 
transverse line of rails for connecting the various tracks. The 
transverse track on the same level with the main lines, and having 
turitables at its intersections with them, is the most popular, anu 
is a decided convenience where a large staff of employes is on hand 
to move cars; but the much greater length of our cars, and the 
consequent increase in the expense of such apparatus, will probably 
prevent its being adopted extensively in the United States. There 
is one use of traversing tables, however, which has not fallen under 
the writer's observation in the United States, and which seems 
a very useful one in cases where economy of space in engine-houses 
isa consideration ; that is, what is called the rectangular system. 
As practised in France, where chiefly used, it consists in arranging 
the engine stalls upon parallel tracks in a buildiug divided in the 
centre by a pit, with a transverse system of rails, carrying a 
transfer table. Each of the parallel tracks gives two stalls, lying 
upon either side of the transfer pit, whose table, generally pro- 
vided with a small steam engine, gives the means of moving an 
engine from the entrance track to any stall, and vice versd. Under 
the system as practised abroad, the pit is covered, which involves 
a great expense of roof over waste space—the chief defect of the 
system. If snow should not prove too great an obstacle, there 
would not seem to be much reason otherwise why the pit should 
not be left open, dividing the house into two separate ones, The 
system offers considerable advantages over lunettes or round- 
houses for repair engine-houses, in the greater facility it affords 
for setting up shafting or travelling cranes. The lightness of the 
running gear of European rolling-stock strikes the American 
observer. Freight cars weighing but 10,000 lb., carry 20,000 Ib., 
or even as much as 30,000 Ib.; and although the proportion is 


' generally far from being so favourable in the passenger stuck, it is 


on an average, perhaps, even more favourable in comparison with 


| our own, Some of the double-deck cars, which are quite common 


upon French roads, exhibit-a most extraordinarily small proportion 
ot dead weight. One on exhibition at Vienna, with a capacity of 
ninety persons, weighed only 11°75 tons. 1t would seem that these 
cars might be made even lighter, were it not for the side bufting 
system, which throws heavy diagonal strains upon the floor frames. 
The wheel coning in Europe is generally 3, the tendency being to- 
wards increase than diminution, some roads having made it as high 
as ys, and py having been found to give good results. The Vienna 
and Salzburg line tried the experiment of doing it away altogether, 
but it is conceded that the results are bad. Brakes in Europe are 
seldom applied to more than a limited number of vehicles in a 
train. The French, ‘Direction of Roads and Bridges” has de- 
clared the Westinghouse brake too complicated in its connection 
between cars to render its adoption probable upon French roads ; 
a dictum rather astonishing to any one who knows bow infinitely 
more simple the connection is than the ordinary European car- 
coupling, which involves the giving of at least half a dozen turns 
- a om, of vice-handle which has to be released and seized again 
at each turn, 
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THE SEMMERING AND BRENNER RAILWAYS. 


(Concluded from page 59). 
RESUME. 

To complete this notice, in Table No. 9 is given a comparison 
for the years 1868 to 1871, both inclusive, of the distances run 
by the trains and of their average composition, of the average 
loads, and the expense per kilometre and per ton, von the various 
lines and sections of the system. The profile of any line being 
given, together with the importance of the estimated traflic, this 
table will show by comparison the approximative cost of the 
service of traction. The distance performed by the trains during 
the year 1870 was 9,262,308°2 kilometres ; in 1871, 10,293,496°5 
kilometres. The total work in kilometric tons in 1870 was 
1,757,624,285 ; in 1871, 2,064,218,569. The cost of the trains 
per kilometre was, in 1870, 1:005f., or 9°6 per cent. more than in 
1868, on account of the heavier load carried ; and in 1871 it was 
16 per cent. more. The cost per ton per kilometre was, in 1870, 
0°005300f.; and in 1871, 0°005307f., or about 5 per cent. more 
than the very favourable year 1868. 
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winters of 1870-71, there was only an augmentation of 5 per cent. 
in the cost per kilometric ton as compared with the very low 
rate of 1868. This highly favourable result was produced by the 
fact that, in spite of the increase of the distance performed by 
light trains, the average load drawn was 4°4 per cent. heavier in 


power of the locomotives, and to the measures taken to constantly 
increase that power. This is one of the highly important ques- 
tions treated in the second part of this notice. In order to 
exemplify the preceding notes two plates are added, Nos. 11 and 
12, which show the direction and the profiles of the various 


eurves, and inclines of the various parts of the system of lines. 


Il.—Or tHe Power or Encings.—Best Use or THAT Power. 


In the former notes the relatively favourable results of the 
working of the years 1870 and 1871 are referred especially to 
the superior utilisation of the power of the locomotives, and to 
the constant endeavours made to increase that power. In order 





1870, and more than 10 per cent. in 1871 (see col. 3 of Table 9) | 
than in 1868. It was due, in fact, to the greater use made of the | 


lines, with proportional indications of the straight sections, | 





| by the reconstruction of the old machines of the Karst and the 

| Semmering, and in the construction of new and more powerful 
engines—namely, fifty with four wheels, fifty with six, and 
seventy-five with eight wheels. 


TRANSFORMATION OF OLD Macuines. 


In the case of some engines with six wheels coupled, intended 
for passenger trains on the Semmering section, the fire-bars have 
been increased in surface from 1°27 metre to 1°56 metre square, 
| the heating surface from 7 metres to 9°15 metres square, and the 
adherent weight from 34°3 tons to 38°75 tons. The fire-bars in 
the Karst engines with six wheels coupled have in like manner 
been increased from 1°41 metre to 1°59 metre, the pressure in 
their boilers from 64 to 9 atmospheres, and their adherent 
weight from 36 to 374 tons. In the case of the old Semmering 
engines with eight wheels the fire-bar surface has been gradually 
increased till from 1°42 metre it has reached 1'77 metre; the 
furnace heating surface has grown frum 7 to 9°30 metres; and 
the total heating surface from 155°46 to 162°50 metres, and, 
finally, the adherent weight from 45 to 48 tons. 


t 9.—Comparative statement of the results obtained by the service of the rolling stock and of the traction on the different lines and sections of the South Austrian Railways. 
Table No. 9. yi yf t , 








Principal line from Vienna to Trieste and its branches .. .. «+ + 


Section of the Semmering .. .. -. «. «+ « 


Other sestions connected with the principal line and its branches 


ee ty ae ee, a ee eS ee, eS 


Section of the Brenner .. 


Other sections of the line of the Tyrol .. .. «2 «+ «+ es oe oe 


Section of Villach to Franzensfeste .. .. 





Total of thelincs .. .. .. 



































Distances performed by trains. Expenses. 
Passengers - Gross load of Number of axles of —_—__—_—_—_—_____—_ —-—~-- 
“ | Passengers and Goods and average train. average train. Per kilometre of Per ton per 
| mixed. | military. train. kilometre. 
i k. Tons. fr. fr. 
1868 $,408,352°0 5,480,472°0 180°8 42°4 O'876 0°004615 
1869 3,866,880°0 i 5,079,182°0 202°85 44°0 0°004 0°0044557 
° 1870 4,033,051°0 200°05 45°0 o-o02 0° 0049588 
1S7l 4,730,485°4 211°55 47-0 1°036 0°0048996 
1868 276,486°9 124°9 28°9 1°386 0°011098 
1so 329,400°0 130°2 28°5 1°246 0°009575 
! 1870 386,438°4 124°! sy 1°481 0-OllY39 
| 1871 488,280°5 120°45 1°327 070102506 
1868 j 5,212,985°0 192°66 0° 853 0° 004431 
} 1869 | 4,749,692°0 206°45 0° 886 0° 004293 
i 1870 3,046,612°6 2904°95 0°060 0° 004684 
1s71l 4,242, 204°) 217°45 re | 1°015 0° 004670 
1868 409, 556°6 112°4 23°83 1°284 0°011426 
j 1869 107°3 26°2 1°034 O° 000044 
°F 1870 119°0 28-0 1°099 0° 0092380 
1871 132°3 31°0 1°235 0-000340 
1868 100°6 24°6 1°450 0°014422 
1869 4 04°05 23°0 1°276 0°013567 
yi . *2 102°55 24°0 1°170 O° Oll414 
1871 290,581°7 115°3 27°0 1491 0°012032 
1868 160,724°7 121°78 30°2 1°152 0° 000461 
1869 139,006 °6 117°12 28°6 0°855 0° 007303 
1870 162,666°6 131°8 mo 1044 O° OUTo24 
1871 227,435°9 146°15 34°0 1-024 007017 
| 1871 §,944°0 108°45 28°0 1°318 O'O1215 
} 1868 5,899, 070°6 181°66 41°0 Owl7 07005048 
186” 5,381,340°0 192°24 13°6 orols 0004776 
| 1870 8,574°8 1s9°7 42°8 11105 0-005300 
1871 | 5,036,049°5 | 5,257,447°0 200°53 44 1064 0°005307 





Table No. 10.—Comparative table of the parts and principal dimensions of the locomotives with eight wheels coupled shown at the 


of construction since that time. 


Exposition Universelle of 1867, and constructed or in course 

















































































Austro-Hungarian lines, French railways — Railways of Upper Italy 
——— - — - anc > | 
South Austrian Railway. Luxem- —~ 
—— ana ~ oe bourg ines 
} S 4 lines 
| a } 
d re] . After the t 
} § Austrian Hungarian 5é ? Orleans.) Nord. | Midi. (2 - | Beugni {the 
Brenner, Marburg-Fran“ensfeste 7" 3 State Railway. State Railway ess ae ae c an | engine 8 Austrian 
| y r , , |\Brenner = ein = = Moscou |} } “ 
| Semmering, Karst. 2 | | oe 2 = to railway 
| 2 ts es = Kourst. 
phe a Sane 
se sae raed | — aaa Ss, = 
| l } | 3 
| | BOs d 
| , | “ 33 d in | 
G, Sig | 2886 ; 5g, ‘ai _—_—a i: ’ 
| G. Sigh Haswell, Kessler. Haswell 5 2 P S Haswell. G. Sigl. (Graffenstaden. &2 Creusot oS ; yng G. Sigh | Kechlin G. Sigl. 
By whom constructed. | 1872. Florisdorf. 1s72, |: 1807. BSSE) rsez-is7o. =| 1871. $70 BS | 1867. |"or | isco’ | 186s. | 1870 1873. 
| i871. | ae S 5 " : 
} | & | | 
| 1870. 1870. | 
LocomMorTives. | . | 
Vaporisation. Pr | 
TE PER cn s- <6 se eo 2°120m, 2°120m 2°120m 1°700m 1°38 1°850m j 1°S00m 1°536m Do. 2°2l4m) 1 m n 1 sm 120m 2°120m 
Breadth of do. .. .. .. -. «. «| 1°020 1-620 1-020 | 1°085 || 1% 1-045 1°100 1°350 Do. 1004 | 1 1110 152m L-u20 
eee ae 2° 16m? 2°16m2 S|: 1'Sim? = 1'77m? 1°930m? | 1°$m>_ 2°07m Do. 2°22m"2) 190m 1°S2m Odea wm? 
. ) |Infrontl°705m Before 1°695m Before 1°705 “55 “T15 “578 Before 1°525m Before 1:795m vo 30 »- ae tan, Before 1°580m) Before 1°705m 
Height of topof furnace .. -. fF /Behind 1-505m Behind1°505 Behind 1-505 | 1°990m, 1°715m leit Behind 1-525 Behind162z1 , PO | 1°330m) 1°540m Do. | 1°516M) Renin 1-450. | Behind 1°505 
Po | 205 205 205 | 238 205 207 223 245 Do. 44) 249 200 220 29 20 
Length of tubes between plates .. .. 1 760m 4°700m 4°760m 4°625m' 4°760m 000m j +°660m 5°360m Do. $°100 200m 4 m 4°72im » 200m 150m 
Exterior diameter of tubes ‘= oe 07052 0° 052 0°052 | 052 | 0-050 0° 0526 0° 052 07050 Do. 0°050 ’ ( l 0 | ( 3 
Heating surface of tubes (exterior) ..) 15%" 30m*® lad" 30m 159°30m2 17 2°30m* 153°20m:* 170°60m* 169°70m= 206° 17m? 20500m* 157000 SV8n tie 320 ] 7m | 172°50m? 
Heating surface of furnace os oa Lo°70 10°70 50 | 9°30 #80 } __ 9°60 wil “70 9S | 10°31 is 10°70 10°70 
Total heating surface .. .. .. ..| 170700 170°@0 170°00 181°S0 =162°50 180° 40 179° 50 215°88 21470 166° 214-09 16000-17600 | 200°2% 183° 20 
Proportion of bars to heating surface. .| 1:79 1:79 1:79 1:99 1:02 1:93 1:91 1: 104 Do. 1:7 1:312 1:95 1:7 | 1:34 | 1: do 
Average diameter of cylindrical body - F | 
3. SRP rege ge: 1°430m 1°430m 1°430m 1°450m' 1°370m 1°2397m 1°40m 1°500m Do. | 00m 1°524m 480m | 1 om 
Thickness of boiler plate aie ee et O°1L5 1°015 0015 0-015 0-016 o-°o12 O°O15 1°0155 Do. | Ovo I ool | Lol oo 
Absolute pressure in boiler .. .. ../ lvatm. l0atm. ldatm. 9atm. | datm. l0atin. 9Satm, | atm. ata, fatm. | 1 tm. itm. | - g¢atm . -. Jatan 
: slow 0°450) slow 0°45 slow 0°450m -49 “4 . “Bay i one ' so} Min. 040m) Min. 0°400m 
interior Gemcter ef itmaay = .. 1 lAbove 0-500m ~ na > aeom oe 0-500m 0°480m) 0°450 oem | wore woeras D sven) O'<9sm8) Do O'vsUED! Max. 0 720 | Max, 0°500 
Mechanism. | | p ‘ - 3 ; ‘ - . | F 
Diameter of the cylinders .. .. ..} 0°500m 0°500m =| 0°500m 0°500m @°474m 0°457m &0°470m 0°520m | 0°540m 0°500m' 0°500m! 0°600m 0 im 
Stroke of pistons ee a i ai ra 0°610 | 0°610 | 0°610 0°610 07610 0°632m o-ole one 0°60 uv 650 Tf O°n10 | oslo 
Diameter of wheels... .. .. .. ..| 17106 | 1106 } 1°106 1°070 | 1°070 1°185 1-070 "260 1*300 1°200 1210 
Greatest distance between wheels... 3°560 3°560 3°560 3°450 | 3°438 3°Ty2 3° 060 4°050 $7250 47025 | 47100 
Weight of engineempty.. .. .. ..| 44°400k 44°000k 43° 300k 11°250k 41° 600k 10° 000k 11° 000k 44°S00k 38° 400k 44°00k | 15° 400) 
Do. when in use on first axle 7 o 12°350 12°350 12°050 11°700 {11°500 11°350 10°750 j 2° 150 11°650 Do Loo 
Do. do. second axle .. .. 13°400 | 12°350 12°100 11°700 = 11°500 11°150 11°750 ;  «2"150 11°300 Do. | 13-000 
Do. do. thirdaxle .. .. 13°000 | 3°000 13°000 {12°050 12°100 11°600 11°750 13°450 11°7u0 | Do. 13000 
Do. do. fourthaxle .. .. 13°000 | 2°800 12°600 }11°850 |12°000 11°500 } 11°750 13°450 97150 Do 13000 
Total do, _ eas 50°750 50°500 | 49°750 47°300 47°10 45°400 46° 000 51° 200 43°S0U 49°600 p2° 000 
| | | | | | 
Power of traction 0°65 mt. Pe } & 8066 8066 8066 7°410 | 6-660 | 7°305and6°895 | 8517 | 7-942 6°500 | 9516 $°285 
) | | | | 
| | — | e008 | ones 7-905 | >: — — : | B-on8 8-606 
Adherence (one-sixth of the weight) .. 8°459 8°417 8°290 7°883 | 7°850 } 7°506 | 7° 666 8°533 7°995 7°300 | 77250 8°683 S166 | 8° 266 666 
Proportion of power of traction to | | | | | | . 
a eo as age ee, 1:1°05 } 2:1°04 } 1:1°03 1:1°061:1°18 |1:1°02&1:1°10 1:0°9 | 1:1°07 1: 1°22 (1:1°12 [1 : 1°12 |1: 1°36 (1: 1°08 1: 0°87 1: 1°05 
Power of traction per square metre of } | | | 
heating surface and Ys acca 47°4k | 47° 4k | 47°4k 40°8k| 41°0k | 41°‘Ok and 38°2k | 47°4k 36°8k 33°2k | 38°9k| 30°3k 6k, 43°0k| 40°1k 45°2k 
Adherent weight per square metre of ; 2 
heating surface .. .. .. .. "| 49°7 49°5 | 48°8 43°4 48°3 | 41°0k 42°7 } 39°5 87°2 43°7 83°9 54°3 46°4 40°1 47°3 
| | 
TENDER. | { a | 7 | : | aa 
Weight of water.. .. | 8°5E 8°550k 8°550k | $°550 6°450k 8° 550k | 12°500k i 8° 000k 7°000k | $°0°0k| Do. Do. 10°500k Do. 8° 550k 
Space occupied by fuel — | 7°4 7°270m? 7°270m? = '7°270m 5°000m?} 6°300m4 | 8°500m% Do. Do, Do. Do. Do. Do. Do. 727m? 
Diameter mee ie 1°106m 1°106m_ =/|1°106m (1°068m | o-o66m =| 000m | 1°200m Do.’ | 1°060m| Do. Do. | 1°020m!| Do | “210m 
umber of wheels .. .. .. .. .. j 6 6 6 4 | 6 { 6 4 4 4 Do. Do. 6 | do, 6 
~ re between outer wheels.. .. .. 3° | 3°000m 3°000m 3°000m 2°528m) 3°161m | 8°160m Do. Do. 2°500m| Do. Do 3°160m Do. 3°000m 
eight of loaded tender on first axle. . 9° 000k 9°000k 9° 000k 9°000k 10°600k | 8°550k 10°000 } 12°600k Do. 10°400k| Do. Do. 9°000k Do. 0° 333 
10. do. second axle.. 9°000 9-009 9-000 9000 «(10°600 | 8°900 10°000 13°30 Do. 10°400 Do. Do. 9000 | Do. 0°333 
a do. axle.. 9°000 | 9°000 9° 000 9°000 Do. 8°150 10°000 | Do. Do. Do. Do. Do. » 000 | Do. "333 
Total weightof do... .. .. .. .. 27°000 27°000 | 277000 1277000 (21°200 25°600 30°000 25°900 20°250 (20°800 Do. Do. (27°000 | Do. 28 ovo 
Weight when empty—with fittings, &c.|11°500 11-000 11-000 —-{11°500 |10°800 13°000 11°500 = |-s-:11°900 =~ | 9320 /10°200 | Do. Do. {127500 | Do. 12°500 








Thus, notwithstanding an augmentation in the distance run by 
passenger trains, amounting to about 25 per cent. in 1870-71, as 
compared with 1868 (see cols. 1 and 2 of Table 9), notwith- 
standing an important reduction in the distance run by goods 
tfains, that where increase took place it was principally on the 
most difficult and costly sections, and that the unfavourable 
results of the working of the new section of Villach to Franzens- 
feste are included in the account, notwithstanding the increase 
in the rate of wages, and still more in the cost of materials, and 
above all in fuel ; notwithstanding, finally, the severity of the 








to obtain more service from the power of existing engines, great ; 
pains were taken to modify the table of trains in such a manner 
as to accommodate the speed with profiles of the line, that is 
to say, to run much more quickly over the flat and straight | 
sections of the line and the descents than around curves and | 
on inclines; in this the directors have only followed the 
example of the great railway companies who have made many 
reforms of late years in these respects. | 

INCREASE OF SPEED oF ENGINES. } 

The power of the locomotives has been successively augmented 











IMPROVEMENTS IN NEW ENGINES. 

In the new machines the like plan has been adopted, namely, 
successive increase in the extent of fire-bars and direct heating 
surface. : 

Engines with four wheels coupled.—In these engines the sur- 
face of the fire-bars has been carried successively from 1°38 
metre to 1°57 metre and 1°66 metre, and the corresponding 
heating surface from 6°80 metres to 7 metres square. 

Engines with six wheels ccupled.—The new engines of this 
claas have fire-bars of 1°59 metre in place of 1°48 metre, and a 
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direct heating surface of 8°50 metres in place of 7°61 metres. 
The effective pressure within their boilers has also been raised 
from seven to eight and even nine atmospheres, and the locomo- 
tives weigh 36 tons in place of 34°750. 

The principal dimensions of these two classes of engines have 
not been altered, so that the axles, cylinders, and certain other 
parts are applicable indifferently to any engime of the same 
class. Itis to be remarked that contrary to the usage of the 
majority of railway companies the new locomotives have been 
ordered without any spare parts; these when required are made 
in the company’s own shops, and thus go to the account of 
maintenance. 

Engines with eight wheels coupled.—These new locomotives differ 
from the eight-wheeled engines of the Semmering line, which are 
only reconstructed engines, and from those of the Brenner in 
the fact that the system of Hall has no longer been adopted; the 
reason for this was that while presenting certain advantages, this 
system had the inconvenience of the breakage of winch handles 
on curves of small radius. The grand object in view was to 
produce engines with eight coupled wheels which could be used 
indifferently on the Semmering, Brenner, and other lines; that is 
to say, engines which could draw loads of 200 tons up inclines 
of 25 in the 1000 at the rate of 15 kilometres per hour, pass 
easily curves of 180 metres radius, and also capable of producing 
much more steam and exercising much greater speed on the flat 
and straight sections of the line. In such case locomotives with 
separate tenders were selected, so as to be available in all sections 
where the feed points are not very close to each other. More- 
over, in the case of lines with steep ascents, after the experience 
ot years on the Semmering and Brenner sections, it appears 
questionable whether engines carrying their own fuel and water, 
such as those built on the systems of Fairlie and Meyer, can 
work so economically as ordinary locomotives with eight wheels 
covpled, which possess the merit of simplicity and are relatively 
easy of repair. 

With respect to traction on these same inclines, the advantage 
of engines carrying their own provisions is equally doubtful. We 
must take into account the expense of establishing and maintain- 
ing supplementary stations for the supply of water and fuel 
which these engines require; and it must be remembered, 
moreover, that the adherence of these machines is always variable, 
and that their adherent weight is always at its minimum at that 
very moment when they arrive at the most difficult places - that 
is to say, where the temperature of the soil, the accumulated 
snow, and the wind—which blows almost incessantly-—already 
exercise considerable influence on the power of adherence. 
Moreover, the fuel must in all cases be carried to the highest 
point, and whether it is carried by the tenders or in trucks 
matters little. With respect to water, it is sometimes dangerous 
to limit the supply, and it is always satisfactory to have tenders 
of large capacity on lines with steep ascents. 

In support of these views it will suffice to cite instances which 
have occurred during the last few years. On the Brenner, where 
there are tenders of different capacities—namely, 6°50 and 8°50 
cubic metres of water—the engineers have always preferred the 
larger tenders, with the view of being as independent as possible 
of intermediate stations; on the Semmering, where in years of 
drought the supply of water is often considerably reduced, it has 
been the practice to substitute tenders with six wheels for the 
ordinary tenders with four wheels. 

It appears also, that for long, continuous inclines, such as 
those on these lines, it is well not to load the machine with any 
weight but that necessary for its good working—that is to say, 
it is necessary before everything to develope its essential parts, 
which are the boiler and, particularly, large furnace and fire-bars. 
M. Flachat, an authority, introduced long ago into railway 
phraseology the proverb, “ Large furnaces and low tariffs.” This 
proverb has been reduced to practice in the new engines with 
eight wheels coupled, the first of which have been in working for 
about eighteen months, and have during two winters worked at 
Semmering trains of 400 tons, with one engine at the head and 
another at the tail of the train—that is to say, on the average, 
200 tons per engine—at the rate of about fifteen kilometres per 
hour. The great heating surface of the furnace—10°70 metres— 
allows of the production of a large quantity of steam. These 
locomotives are therefore capable of much greater speed than 
other eight-wheeled engines on the plainest sections of the lines, 
while on steep ascents they develope regular and continued power, 
by being fed constantly during the ascent, without sensible loss 
ot pressure. This has been proved by making the ascent of 
Giovi—35 in 1000—by way of comparative experiment, with 
the engines on the Beugniot system of Upper Italy. 

These engines drew loads of 145 tons at the average rate of 
17 kilometres per hour on the Pontedecimo and Busalla section, 
which is 10,700 metres long, with inclines varying from 29 to 35 
in the 1000. The fire-bar surface, which is 2°16 metres, and the 
elongated form of the furnace, were very favourable to the com- 
bustion of the gases, and these engines gave out much less 
smoke than the eight-wheeled locomotives of the Austrian lines. 
The smallness of their wheels—1‘106 metre—necessitated by 
the curves of 180 metres radius, in order not to have the axles 
wider apart at the utmost than 3°56 metres, aid in the produc- 
tion of steam by more frequent escapes than occur in the greater 
part of engines with eight wheels coupled. Wheels of smaller 
cliameter present also more adherence than others with an equal 
load; the weight by unity of surface of contact between the 
rail and the tire being more considerable in proportion as the 
diameter of the wheel is smaller, there is in fact more penetra- 
tion, and consequently more adherence. The rails on all the 
sections with steep inclines being in Bessemer steel, and all the 
tires of cast steel of Krupp or Bochum, and the engines being 
intended, moreover, for low speeds, there is no difficulty in 
loading the motor axle with 18 tons of load. This load, which is 
nothing out of the common way for railways with Bessemer 
steel rails and a larger number of sleepers, plates, and clamps, 
was formerly far surpassed in the case of many tenders, which 
carried 18 tons and more on the axles. 

Moreover, when Germany and England charge the axles of 
their new passenger engines with loads of 14 tons, a load of 13 
tons cannot be excessive for engines intended to move slowly, 
such as these eight-wheel locomotives. Practice has confirmed 
the soundness of these views. In order to facilitate the move- 
ment of the engines in the curves a lateral play of 20 millimetres 
is allowed to the hind axle on each side, and of 5 millimetres to 
the fore axle, the axles being left to act entirely by themselves, 
without the intervention of springs or any other apparatus 
whatever. Of seventy-five engines of this class made since 1870, 
only five have boilers made of very soft Bessemer steel; as in 
the case of ten engines on the Brenner section, which have 
worked ever since 1867 without having presented any difficulty, 
the precaution was taken to give the steel almost the thickness 
of iron boiler plate, namely, 14 millimetres instead of fifteen. 
The diameter of the cylindrical body, which was originally 1:430 
metre, has been increased to 1'500 metre, in order to give greater 
apace for the steam, and thus to obtain it in a drier state. With 
the view of instituting some interesting experiments hereafter, 
three forms of furnace top have been adopted, namely, longitu- 


dinal supports, transversal supports resting on angle iron riveted to 
theoutershell of the fire-box, and, —— pieces passing from the 
top tothe outer shell of the fire-box. seven rows of ties are fixed 
to the sides by means of three bolts to each. In order to render 
working easy the fire-boxes are provided with sixteen holes, ten 
of which are over the bars. The conical chimney, fitted with 
Klein’s turbine—as all the engines on the line are on account of 
the use of lignite, of which 1000 tons a day are burnt—has 
been replaced in the new eight-wheeled engines by a cast iron 
chimney, nearly round. To stop the sparks a screen of iron 
wirework, which can easily be removed and cleaned, is placed in 
the smoke-box. The meshes of the wirework vary, according to 
the nature of the fuel in use, from three to eight millimetres 
square. <A blower is attached tothe smoke-box. The feeding of 
the boiler is insured by two injectors on Friedmann’s system ; 
one, a seven millimetre apparatus, placed at the side to the right 
of the driver, intended for continuous action, and the other, of 
nine millimetres, placed on the opposite side in case of necessity. 
These apparatus work very well even when the water in the 
tender attains a high temperature. The Bessemer steel axles 
are 0°180 millimetres in diameter in the case of the coupled, and 
the motors 0°200. The grease boxes are in wrought iron. For 
reasons already given, preference has been given to interior 
framing, formed of two plates, each 174 millimetres thick. The 
engines have eight springs, each with eighteen leaves, 10 milli- 
metres thick and 105 wide, and working separately. The same 
arrangement is adopted also in the six-wheeled engines. The 
cylinders and mechanism being outside the framework, are 
easily lubricated, examined, and repaired. The lubrication of 
the brass rods is performed by ordinary cocks, and that of the 
cylinder with the aid of an Anschutz apparatus, which has the 
advantage of lubricating spontaneously when the inlet of steam 
is cut off—as, for instance, on inclines. The Swedish pistons are 
made of wrought iron with cast iron rings; the piston rods of 
steel, the cross of wrought iron, with grooves in cast iron lined 
with white metal, the slides of Bessemer steel, and ail the rods 
of wrought iron, except in ten engines, in which all the working 
parts are made of Krupp’s cast steel. The bearings of the driving 
and connecting rods are all of iron, lined with antifriction metal. 
The reversing handles are with screws, and are fixed directly on 
the boiler, so as to leave more room for the driver. The screws 
are of Bessemer steel, and the nuts of bronze, in order that the 
wear may be unequal, and the nuts only require to be replaced. 
The reversing handles are the necessary complement to the steam 
brake of M. Le Chatelier, which is applied to all the engines, 
thus rendering the two steam and water cocks completely inde- 

ndent. Finally, all the engines are fitted with sand-boxes, 
which have the capacity of a third of a cubic metre, and feed the 
sand in front of the fore wheels, The employment of these is 
indispensable on lines with steep inclines, in ascending as 
well as in descending, to prevent the wheels sliding in the con- 
trary direction when the Le Chatelier brakes are used. 


inconvenience, especially when the number of engines under 
repair becomes considerable. 

Attempts were made to run the engines with American trucks 
on the straight sections, but the short interval between the 
bearing wheels of 1°050 metre diameter does not allow of running 
at great speed with safety, especially when the engines are old 
and their are somewhat worn. Moreover, the coupled 
axles as well as the bearing axles of the two groups of engines 
for passenger trains are placed between the fire-hole and the 
smoke-box, consequently the fire-hole and the necessarily reduced 
diameter of the coupled wheels will not allow of these engines 
being run at a higher speed than 65 kilometres (404 miles) per 
hour. Unfortunately, the tendency on all lines is to increase 
incessantly the speed in order to make up for the few minutes 
which are frequently lost in the stations. All the above reasons 
led to the study of a new type of passenger engine, fitted for 
running at high speeds on all sections of the line. 

M. Nowotny, director of the 1olling stock of the Saxon rail- 
ways, who had a similar problem to solve, did so by placing the 
fire-box between four coupled wheels of 1°829 metre diameter, 
and by adopting in connection with his bearing axle—which was 
allowed to turn freely within certain limits—an ingenious ar- 
rangement of inclined planes, which tended always to bring back 
the axle to its normal position. 

On the South Austrian lines, taking into consideration the 
short radii of the curves, 190 metres, it appeared preferable to 
retain the American truck, thus dividing between two axles the 
shocks caused to the fore part in passing round those curves. 
In order to avoid as much as possible the oscillating motion, 
the axles of the trucks are set 1°320 metre apart, which is more 
than is usual under similar circumstances. The diameter of the 
turntables on the line will not admit a greater distance. All the 
machines of the same kind in Germany, and particularly South 
Germany, were examples in this case. 

The following table gives the principal data of the new engine 
in question, as compared with other engines of the same kind 
constructed of late years :— 





| Designations of lines. 














Principal data. | Grand | wurtem South 
Duchy of “| Saxony. 
| Baden. berg. Austrian. 
Diameter of the coupled wheels! 1°830 1°830 1°863 1°900 
Diameter of bearing . .. ..| 0°950 0°924 1°030 0°950 
Diameter of cylinders 0°405m. 0°432 0°406 0-411 
Stroke of pistons --| 0°558 0°609 0°560 0°632 
Effective pressure .. .. ..| Satm. 8 8 9 
Power of traction .. .. ..| 8150 3900 3100 3950 
Adherent weight .. 7 16900 18900 19500 23000 
Relation of power to adherent 
—. _ sree ae Ey 1:4°8 1:6°3 1:5°8 
Heating surface of furnace ..| 6°21m? 7°00 7°49 7°90 
Total heating surface .. ..| 99°90 115°60 105°03 107°70 





The tenders of these engines are ordinary tenders with six 


wheels, so arranged that each axle bears as nearly as possible the 
same weight. ‘They carry 84 cubic metres of water and 7-tons 
of fuel. Their weight when empty is 114 tons, and when full 
27 tons. The axles are of Bessemer steel. The connection of 
the tender to the engine is of the ordinary kind, but on a few 
the Stradal system has been revived. The object of the latter is 
to draw the vehicle by the centre, and consequently to spare the 
front wheels at the curves. In order to save the tires as much 
as possible, arrangement is made for the substitution of the first 
two coupled axles for each other, so that if the tires of the front 
wheels are worn the second axle can be changed for the first, 
and the work will continue to be well done with the same tires. 
This arrangement has nearly doubled the duration of the tires. 
The Krupp and Bochum tires in use run an average distance of 
75,000 kilometres at the Semmering, while on the rest of the line 
their average duration is 200,000 kilometres, For further 
particulars see table 11. 











The large diameter of the coupled wheels—1°900 metre—and 
the great width between their axles necessitate the use of long 
connecting rods ; but this is an arrangement long since adopted 
in England, and which has been well proved. The counterpoises 
of the wheels have been so calculated as to bring into equili- 
brium the whole of the turning and 60 per cent. of the oscil- 
lating masses. This has been adopted as a general rule in all 
the South Austrian passenger engines, in order to neutralise the 
disturbing influences caused by the play of the different parts 
of the engine. The diameter of the cylinders and the stroke of 
the pistons of the quick passenger engines are exactly the same 
as in all the ordinary passenger engines on the lines, in order 
that the same pieces of machinery may be used for either. The 
principal parts of the fore truck and the cross-pieces which are 
attached to it are formed of iron to prevent breakage. The 
springs of these trucks are independent for each wheel, and 
arranged so that they may be readily removed and repaired. 
The axles are all of Bessemer steel, and generally for the pas- 





Table No. 11.—Principa! data of the profiles of the South Austrian Railways, and of the lines of Neustadt-Grammatheusield and Leoben 
Vordernberg worked by the Company. 


Length of the sections and proportion of the inclines. 























| Accounts.* Levels. | Descents. | 
Total | —- ——| —| Greatest Shortest 
Sections. lengths in Length Length Length | Length Length | Length inclines in radii of 
kilometres. | of straight | of curved | of straight | of curved | of straight of curved 1000. curves. 
rails. rails. rails, rails, rails. rails. 
Vienne-Gloggnitz.. .. .. «+! 75 62°6 22°6 05 )6©| (06 12°4 13 | 7-602 300 
Gloggnitz-Miirzzuschlag .. ..| 41 30°3 39°7 _ — 21°4 (88 | 25°000 180 
Miirzzuschlag-Laibach } $15 13°5 9s 82 46 419 22°0 } 9°091 190 
Laibach-Trieste .. | 145 15°6 13°9 11°3 2°9 53°6 22-7 «| ~=«12°500 190 
Vienne-Trieste .. . | 578 21°3 147 73 3°3 34°5 18°5 | 25°000 180 
Modling-Laxenburg .. .. -- 5 _ _ 10°0 _ 80°0 10°0 | 9°600 800 
Marbourg-Villach.. .. .. -- 164 80°5 14°7 22°2 | 79 18°1 6°6 | 14°259 210 
Nabresina-Cormons .. .. «. 50 27°9 11°5 12°2 5°5 24°1 18°8 } 11°000 450 
Bruck-Vordernberg .. .. ++ 32 51°6 22°8 9°5 | 4°6 99 16 26°000 285 
Neustadt-G theusield .. 34 0°8 if 8°7 0-2 85°7 69 5°75 880 
St. Peter-Fiume .. .. .. «| 55 674 64 8°0 4°1 41°2 33°9 25-000 P85 
Pragerhof-Ofen .. .. «. «:| 330 85°1 5°38 87°0 51 13°0 4°5 6°700 630 
Neustadt-Kanisza ae gur “eal 107 17°6 7°5 27°5 | 8°7 83°4 10°3 13°333 380 
Stuhlweissenburg-ul-Szény } 80 42°8 5°8 11°3 | 4°7 24°3 lll 6° 666 630 
Steinbruck-Sissek .. .. ..| 122 o1 0°2 40°0 3°9 44°4 11°4 3°500 230 
Agram-Carlstadt .. .. .. ..| 52 20°3 3°0 39°1 6°4 26°0 5°2 6° 666 390 
Keresztur-Barcs .. .. .. -- 71 6°3 3°0 22°1 | 2°3 55°3 11°0 8°333 240 
Kufstein-Innsbruck .. .. .. 74 5671 11°0 18°8 63 16 62 4°166 285 
Innsbruck-Bozen., .. .. «- 125 12°5 158 63 | 3°6 $2°9 28°9 25°000 25 
Bozen-Frontitre-Italienne “s 108 51 2°9 22°6 64 53°1 99 10°000 500 
Kufstein-Frontitre-Italienne .. 507 20°9 10°2 15°0 5°2 $1°9 16°8 25°000 285 
Villach-Lienz.. eee ew 104 60°4 20°3 86 4°5 8-2 3 5*000 285 
Lienz-Bruneck .. .. .. « 75 86°4 22°7 3°3 | 3:4 17°0 17°2 25°000 285 
Bruneck-Franzensfeste .. .. 20 8°3 11°6 6°6 | O7 80°1 86°7 | 6° 666 285 
Villach-Franzensfeste.. .. .. 200 44°3 19°9 64 | 44 12°0 13°0 25°000 285 


























* The length of ‘inclines and of levels are given in hundredths of the total length of each section. 





Table No. 10 gives the data for comparing the above engines 
with all those of eight wheels which were shown at the Paris 
Exhibition of 1867, or which have been constructed, or are in 
course of construction, since that period. 


New Passencer EnGIne ror Rarrp Trains. 


With the engine with eight coupled wheels described above, is 
exhibited at Vienna a quick passenger train engine intended to 
run indifferently on any of the lines of the South Austrian 
system. Up to the present time two kinds of engines with four 
coupled wheels of 1°58 metre diameter have been used for pas- 
senger trains on the different sections of these lines, not, how- 
ever, including those of the Semmering, Brenner, and Lienz 
and Franzensfeste, where six-wheeled engines are used. One of 
these kind, having the front axles fixed, was used on the 
straight portions of the lines, namely, the sections from Vienna 
to Gloggnitz, from Neustadt to Kanizsa, from Ofen to Pragerhof, 
from Kufstein to Innsbruck, and from Botzen to Ala. The 
other kind, with American truck on four bearing wheels of 0°950 
metre diameter, were used on those sections of the lines in which 
the sharp curves rendered fixed axles utterly inapplicable. These 
engines answered the purposes for which they were intended 
perfectly, but the necessity for employing different engines on 
the various sections of a line presents more than one cause of 


senger engines the same materials are used as for the gocds 
engines described above. The engine has no other peculiarity 
worthy of mention, except perhaps that its chimney is slightly 
conical, and arranged so as to work at will with a conical jacket 
and Klein’s turbine, or without the jacket, with a grating in the 
smoke-box, according to the nature of the fuel employed. It is 
moreover furnished—like all the passeis;#: locomotives on the 
line—with Thierry’s smoke-consuming apparatus and Le Chare- 
lier’s system of steam cocks and injection tubes. 


CARRIAGES AND TRUCKS, 


From 1869 to the end of 1872 the company built or had built 
for it more than three thousand carriages, trucks, &c., of which 
nearly one-half were made in their own shops at Vienna, Mar- 
burg, and Innsbruck. The Imperial carriage, as well as the first 
and second-class carriages, were made at Vienna, where much 
attention has been paid to fitting and trimming ; the third-class 
carriages were principally built at Marburg, and the vans and 
trucks at Vienna and have, These three establishments 
employ about two thousand workmen, and when not occupied 
with repairs produce new material at a saving of 15 to 20 per 
cent. on contractors’ charges. New carriages are now 
made to replace those with eight wheels heretofore used for the 





express trains of the euvirons, as the latter will not run at high 
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speed without oscillation, which has a very bad effect on the 
permanent way ; they have also great dead weight. : 

‘The Imperial carriage, like all those on the suburban lines, 
allows of free circulation; they contain forty-eight places, to which 
access is had by means of stairsand platforms at each end of the 
carriage, This arrangement is much liked by the public 
and it moreover allows of the diminution of the number of 
guards and the easy checking of tickets en route. _Communica- 
tion between the platforms is rendered easy and safe by bridges. 
The carriage-frames are formed with [ iron, as all the vehicles 
on the line have been since 1868. The cross-pieces and all the 
rest of the bodies are of oak. 

The suspension springs are composed of eleven plates 12 milli- 
metres in thickness and 80 millimetres in width, their total 
length is 1°850 metres, with flexibility of 70 millimetres per ton. 
The great length of these springs, and the distance of 4 metres, 
which have been adopted for the first time in these carriages in 
place of 3°80 metres, cause their movement to be very easy and 
make them extremely steady even at the highest speed. The 
traction springs are like those adopted in the ordinary four- 
wheeled carriages of the line; they are so disposed that every part 
of the framework of the carriage shares in the effort of traction 
as in the goods vans, in which the traction irons are carried 
throughout the entire length of the carriage. The buffer springs 
are of the ordinary spiral form. The suppression of side doors 
to the carriages allows of their being increased from 2°540m. 
to 2°650m. in width. The carriages are divided by partitions, 
which run down the middle, one of the compartments thus 
formed being devoted to smokers. 

The weight of these carriages is about 7} tons, while the old 
third-class carriages with four wheels, for fifty passengers, only 
weighed 6} tons. These carriages are exclusively for suburban 
use ; in other cases the greatest efforts have been made to reduce 
the weight of the carriages as far as security would permit, and 
the carriages on the general lines of the company are the lightest 
in Austria. 

PURIFICATION OF WATER. 

The water used at the Vienna station, which is from the 
neighbourhood of the Danube Canal, and brought to this station 
through a conduit 3400 metres long into the great reservoirs, 
contains a great quantity of calcareous and magnesian salts in 
the form of sulphates and carbonates of lime and magnesia. An 
— by M. Stingl gave for 10,000 parts of water the following 
results :— 





Chloride of sodium = «woe oe ce ce oe ee 611459 
Sulphate of soda .c oe os ce «+ oe oe eo 0°0375 
Sulphate of lime .. «2 «2 os «+ of oe eo O°8971 
Carbonate of lime .. .2 «2 oc «+ 08 of oe 2°7510 
Carbonate of magnesia... «2 .«s «2 se se «+ 1°6562 
Silica .. «2 co «se ce co ce co cc c@ cs 01000 
Oxide of iron and alumina .. 4. .. oe «2 O°0145 
Organic substances .. se ss oc «ss of oe 176420 

Total .. oo «+ of oo ec 82582 


The incrustation in the boilers had become so considerable 
and so adherent of late years that after a few months’ use, and 
in spite of repeated washings, the spaces between the tubes as 
well as between the cross-pieces between the sides of the furnace 
and the supports of the roof were rapidly filled up. The con- 
sumption of fuel became greater and greater, and the burnt fur- 
naces were destroyed in three or three and a-half years, while at 
other stations they lasted from ten to twelve years. Under these 
conditions the repairs of the engines at the Vienna station 
became three times as expensive as those of engines at other 
places away from the capital. 

It was impossible to allow such a state of things to continue, 
and since the year 1870 a remedy has been applied, which, 
although not complete, has been very efficient. 

For a long time the company had adopted at the Vienna sta- 
tion an old plan of precipitating the bi-carbonate of lime by 
means ef milk of lime; but this process, which requires special 
reservoirs and much time for the precipitation of the in- 
soluble carbonate of lime which is formed, is of easy applica- 
tion in case of moderate quantities of water, but becomes very 
costly and difficult of application when, as at the Vienna station, 
it is necessary to purify 500 tons per diem. M. Bérenger, in- 
spector of traction, had the happy idea of filtering the prepared 
water immediately on its issue from the vessel in which the milk 
of lime was mixed with it, and thus did away with the loss of 
time caused by allowing the water to stand and drawing it off, 
and also with the necessity of special vessels for the precipitation 
of the insoluble salts. The engine which pumps the water into 
the reservoir is charged with a very small amount of additional 
work in forcing the water through the filters. The cost of the 
whole apparatus, pipes, regulators, mixers, filters, lime reservoirs, 
engine and pump necessary for throwing a certain quantity of 
milk of lime into the water to be prepared, cost 10,000 florins for a 
service of 500 cubic metres per diem. The filters, twelve in 
number, consist of sheet iron vessels one metre in diameter and 
one metre high, with cast iron covers, and can easily be removed 
for cleaning, &c. The water passes through a tube in the cover 
into the filter, and then by a tube at the bottom through 
an ascending column into the reservoir. The filtering material 
consists of alternate layers of small coke and wood shavings 
from the shops of the station ; this serves for eight or ten days, 
and may be revivified by washing, and is finally used as fuel. 

A method of Professor Bauer, put in practice by M. Stingl, 
dispenses with a long and delicate analysis of the water to be 
dealt with, and shows the exact quantity of lime necessary for 
making the precipitation (see the Journal Polytechnique of 
Dingler, Part II., Nov., 1372.) P¥ocesses no less ingenious have 
been applied by the same distinguished chemists to the treat- 
ment of water charged with sulphate of lime by means of car- 
bonate of soda or barytes. With these methods and the system 
of filtration adopted at Vienna the most impure water may be 
rendered fit for feeding boilers.with relatively little trouble. It 
is easy by means of tests, and especially lime water and turmeric 
paper, to ascertain the purity of the prepared water, which should 
be done frequently at first. 

A definite judgment cannot yet be formed upon the above 
mode of purification, which has been in operation about two years. 
There is still a deposit around the tubes and at the sides of the 
furnace, from the fact that the carbonates only, and not the sul- 
phates, are precipitated from the water, but these deposits are 
very small in amount. They are not adhesive as they were for- 
merly, and are easily got rid of by careful washing out of the 
boiler. It is then to be hoped that this purification of the 
water will have very favourable effects on the duration of the 
boilers, and that the expenses of the apparatus and cost of 
the process, which only amount to about 0°088f. per cubic metre 
of water, will be amply repaid. 

For the purification of water charged with both carbonate 
and sulphate of lime, in this case two mixing vessels and two 
pumps are required, one to supply lime-water for the precipi- 
tation of the carbonate, and the other carbonate of soda to throw 
down the sulphate, as these operations cannot be performed simul- 
taneously. Details of the operation are to be found in the reports 
by MM. Bauer and Bérenger. 





Sepivent CoLtiector.—FRIEDMAN’s SysTEM. 

Theobjectof this machineis to getrid of theincrustation and sedi- 
mentsin boilers. The plan consistsin connecting by meansofatubea 
pointin the body of the boiler near the smoke-box with one of the 
lowest points of the fire-box. The result is a considerable cur- 
rent of water highly charged with sediment. This current would 
soon bring all the sediment into the fire-box but for the provi- 
sion of a cast iron box attached to the tube already mentioned, 
which receives the sediment, and which is readily opened and 
cleaned out. In the boiler itself is placed asheet iron screen rising 
from the bottom to the height of the third or fourth row of tubes, 
and through which the lower tubes pass. The object of this screen 
is to prevent direct communication between the fire-box and the 
cooler portion of the boiler, where the cold water injected natu- 
rally deposits sediment, and to force the communication through 
the external tube of communication. The factitious circulation 
thus produced is a direct means of augmenting the production of 
steam. 


INSTITUTIONS FOR AMELIORATING THE PuysicaL aND Mora. 
CONDITION OF THE SERVANTS OF THE CoMPANY. 

While occupied during the last three years with the difficult 
task of counterbalancing the high price of materials and labour, 
the company has not forgotten the important duty of creating 
institutions for the welfare of its employés. Habitations, co- 
operative stores, and libraries have been added to the benefit 
societies which have long existed at the company’s principal 
centres of labour at Vienna and Marburg. 


Workmen's Contony at Marpura. 


This establishment deserves special attention. Marburg is 
situated at the middle of the principal line from Vienna to 
Trieste, at the junction of the line from Marburg to Franzens- 
feste, and near the point of junction of the Hungarian lines, and 
thus was naturally designated as the place for the central 
repairing shops of the company, and since the year 1863 they 
have been concentrated there. The workman population has 
more than doubled since that date, and in 1869, after several 
experiments, the colony was formed. The workmen had pre- 
viously lived at considerable distance from the ateliers on the 
opposite shore of the Drave, or in the neighbouring villages. In 
1868 the heads of the several services of the line—constructive, 
materiel, and traction—were instructed to study the best mode 
of forming a workmen’s colony on the company’s ground and 
near its shops. The colony as now existing is composed of 
twenty-eight houses one storey high, containing each from six to 
twelve separate well-aired sets of apartments, having in most 
cases cellars and lofts, with gardens and yards for domestic 
animals. The houses are built of brick, surrounded by their 
gardens, are separated into groups by spacious streets which 
cross each other at right angles. Double windows and good 
stoves assure warmth in winter, cellars in the foundations pre- 
vent humidity, and good lofts are a protection against the heats 
of summer. Each lodging has its own separate door, and con- 
tains from one to four rooms. These houses now contain a 
population of full twelve hundred souls. 

The workmen have more healthy and comfortable lodgings 
than they could obtain in the town or its neighbourhood, and at 
a relatively moderate price. The company renounces all profit 
either for its ground or for the buildings, which were constructed 
with the money belonging to the pension fund, for which a very 
moderate profit is retained. The directors of materiel and trac- 
tion are charged with the management of the colony and the 
care of the interests of the pension fund. In 1872 the excess 
of expenses over receipts was found to be about 8000 florins, 
which sum was charged to the general account of materiel. The 
company has completed the colony by the establishment of an 
asylum and a school. The asylum, to which a small hospital is 
attached, is devoted to the reception of children under six years of 
age. The school, founded on the most improved plans, is considered 
to be one of the best free schools in Styria, and is directed by a 
master and two assistants. The studies are divided into three 
classes, for children of both sexes, of six to fourteen years of 
age, and there is a sewing class for the girls. The school is well 
supplied with books, illustrated and other tablets, anatomical 
models, and such philosophical and chemical instruments as are 
necessary for really practical demonstration. The education is 
all but gratuitous ; the fees amount to about 2d. per month for 
each child, and produce only 240 florins, the remaining sum of 
about 1900 florins being carried to account of materiel. The 
school has only been open two years, but it is fully expected not 
only to supply the company with its best workmen and foremen, 
but with a certain number of engineers and clerks, 

Already the colony and school have produced marked improve- 
ment in the moral condition of the working population of Mar- 
burg, proving once more that liberal and prudent combinations 
which assure the material and moral well-being of the working 
classes are now necessary conditions of stability and progress. 





LEGAL INTELLIGENCHE. 


COURT OF CHANCERY, Jutry 14. 
(Before the Lonps Justice oF APPEAL.) 
SALVIN v. THE NORTH BRANCEPETH COAL COMPANY. 


THIs was an appeal from a decision of the Master of the Rolls, 

The bill was filed by Mr. M. CO. Salvin, a gentleman residing at 
Burnhall, near Durham, complaining of the effluvia issuing from 
the defendants’ coke ovens, and praying an injunction, The 
defendants’ coke ovens, over 250 in number, are situated at Little- 
burn, about 1000 yards from the plaintiff’s mansion, and be 400 
yards from the nearest plantation on the estate ; and it was alleged 
on the part of the plaintiff that the smoke and sulphuric acid given 
off during the process of spe her ey 3 are killing the trees in this 
plantation and injuriously affecting the vegetation on the greater 
part of the estate. The defendants’ case was that coke ovens are 
not to any extent injurious to vegetation, and certainly not if con- 
structed on the plan adopted by them of ing the smoke under 
the engine boilers and then up a tall chimney; and they denied 
that they had in any ——— degree added to the normal con- 
dition of impurity to which the atmosphere of the district had 
attained when they commenced their works in 1871, laying stress 
on the fact that there are no less than 27 collieries, ironworks, Xc., 
in full operation within a radius of five miles from the plaintiff's 
house. e Master of the Rolls thought that the plaintiff had 
not made out his case, and therefore his honour dismissed the bill 
with costs. The plaintiff appealed. : 

The appeal was argued about three weeks ago, and the judgment 
of the court was reserved, and was delivered to-day. 

. Matthews, Q.C., Mr. Edmund James, and Mr. 
Trevelyan, of the Common Law Bar, were for the plaintiff; Sir 
Henry James, Q.C., Mr. Walker, Q.C., and Mr, Mac were for 
the defendants, ’ 

Lord Justice James said that the Master of the Rolls in his 
judgment laid down what he thought to be the principle of law 
applicable to a case of this kind, a poe which he found 

Helen’s Com i 


in the case of “‘Tippiog v. the St. pany,” in 
which Mr. Justice Mellor gave an Sho eo to the jury, and 
the matter was very fully di in the House of 





Lords. The principle, as stated by the Master of the Rolls, was 
this—that the plaintiff was bound to show that there was sub- 
stantial and visible injury done to him. The word “ visible” had 
been very much quarrelled with in the argument upon the appeal, 
and it wassaid that the word originally used in the Houseof Lords was 
“sensible.” His lordship did not think that there was very much 
difference between thetwo words. Hethought that the Masterof the 
Rolls was quite right. It seemed to him to amount to this—that 
when you had once established actual damage it was quite right to 
have recourse to scientific evidence to show the causes of it. But 
if you had to start with scientific evidence, to use, for instance, 
the microscope to show the existence of damage, that would 
not do, It must be such as could be proved 
by a plain witness to aplaincommon jury. It must be substantial 
and actual damage, not mere contingent and remote damage. 
The matter might be illustrated in this way. The law 
did not take notice of the gradual, imperceptible accretion to a 
river bank or the sea shore, although by lapse of time that accre- 
tion would become sensible. Just so in the case of anuisance. It 
would never have done in the reign of Henry VI. to have forbidden 
the further use of sea coal in London, because it might have been 
foreseen that in the reign of Queen Victoria the roses in the Temple 
Gardens would have ceased to bloom. In the present case the 
injury alleged was not a mere sentimental one, not a merely con- 
tingent or prospective injury, but an actual nuisance, and the 
plaintiff's evidence was of the strongest possible description. But 
every fact and conclusion put forward by his witnesses was directly 
traversed by the defendants’ evidence, and the only thing con- 
clusively established to his lordship’s mind was the utter worthless- 
ness of affidavit evidence in a case of this sort. The evidence was 
very carefully considered by the Master of the Rolls, and many of 
the witnesses were cross-examined before him, and, to a not incon - 
siderable extent, by him; and, after this careful examination, he 
came to the conclusion that the plaintiff had utterly failed to make 
out his case. His lordship thought that, whatever conclusion he 
might himself have come to in the first instance, upon the paper 
evidence, he could not overrule a decision at which the Master of 
the Rolls had arrived after such advantages and opportunities, His 
lordship did not think it would be advisable to send down any 
scientific persons to report upon the case. He should be very loth 
to stop a great work of this kind except upon a verdict of a jury, 
who would have an opportunity of seeing the locus in quo and the 
surrounding country, and before whom the witnesses would give 
their evidence in open court. Nor did he think it would be a 
proper course to direct an issue to be tried. If, hereafter, the 
plaintiff should find that a substantial injury was being done to 
him he could bring an action, and no irremediable injury would be 
done to him by the delay. The plaintiff must be placed in the 
position of aman who has been nonsuited in an action at law for 
want of sufficient evidence. He would not be prejudiced in the 
future by an affirmance of the judgment of the Master of the Rolls. 
The appeal must be dismissed with costs. 

Lord Justice Mellish said there was no real difficulty as to the 
principles upon which this court should proceed in a case of this 
kind. The question was whether the plaintiff had made out that 
in an action at law be would obtain substantial damages for the 
nuisance alleged in the bill. The only difficulty was in determin- 
ing how much that depended upon questions of fact and how much 
on questions of law. It was of course, not true that the court 
wall never interfere by injunction unless the plaintiff had proved 
that he had actually sustained substantial damage, because if ity 
was clearly proved that he was just about to sustain substantia, 
damage, this court would not wait until he had, but would at onc, 
interfere. But in cases of this kind you could not be certain tha 
substantial damage would ever be sustained, and that wa® 
why the court would not interfere till substantial damage wa® 
proved to have been sustained. So, too, the words “visible injury” 
were not strictly correct, for it did not signify whether the nuisance 
was established, if it was satisfactorily established by the evidence 
of the eye or of the other organs of sense. But the injury in this 
case to the plaintiff's woods must be such as any fairly educated 
eye could see. Ina pure question of fact like this the court ought 
not to disturb the decision of the Master of the Rolls unless it 
could see plainly that he had drawn a wrong inference of fact. 
His lordship could not see that the Master of the Rolls had not 
come to a right conclusion. When he saw the great difference 
which had been made in the evidence of those witnesses who had 
been cross-examined he did not think the court ought to decide in 
the plaintiff's favour upon the evidence of those of his witnesses 
who had not been put to that test. The real fact was that in affidavits 
witnesses stated their own opinions, and not the facts, so as to 
enable the court to form its own conclusions. His lordship thought 
it very important that persons should not be able to stop important 
commercial works when they had not got a case which they could 
present toa jury. The Master of the Rolls had come to a right 
conclusion on the evidence as it actually stood. Would it be just, 
by directing an issue, to commence now a totally new eng | 
when it was not the fault of the defendants that an action h 
not been already brought by the plaintiff? The plaintiff could 
still bring his action hereafter, and his lordship had no doubt that it 
would be in ample time to stop any real injury. 





—— ESE 


Four new sheets of the large geological map of Sweden, says 
the Athenwum, have just been issued. The geological ee | of 
Sweden (Sveriges Geologiska Undersiékning) was commen in 
1858, under the late Professor Axel Erdmann, and is continued 
under De Otto Torell. Tne chromo-lithographed maps pub- 
lished by the Survey are on a scale of 1 to 50,000, and each sheet 
comprises an area of 5,787 Swedish square miles. The chief 
towns included in the recently published sheets are Linde, 
Oerebro, Riddarhyttan, and Segersii, 


South KENSINGTON MusEeumM.—Visitors during the week end- 
ing 18th July :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,590; naval and other collections, 
1241. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 6 p.m., Museum, 2417; naval and other collections, 58, 
Total, 15,306. Average of corresponding week in former years 
13,937. Total from the opening of the Museum, 13,543,157. 


THE REMOVAL OF SILIcA FROM IRoN.—According to the second 
of the laws of chemical reaction, iated by Berthollet, when 
fluor-spar and coal are heated with a silicate of iron, carbonic 
oxide and silicon fluoride are produced, and off as gaseous 
products, while the iron left behind is entirely desilicified. In 
1872, M. Maussier, a French engineer, took out a patent for appl - 
ing this reaction to the treatment of slags rich in iron, partic y 
those from the puddling-furnace. Enormous quantities of these 
slags cannot be utilised, because, although they contain sometimes 
as much as fifty per cent. of iron, yet, on account of their easy 
fusibility, and the difficulty of their reduction, but a small pro- 

rtion can be worked in the charge of the ordinary high furnace. 

or have the attempts hitherto made to work them been 
more successful. By the use of fluor-spar, however, according 
to the reaction above given, it is possible to obtain in the 
ordinary puddling furnace, the cast iron hearth being covered with 
scrap iron and kept from fusion by artificial cooling, a pure brown 
hematite by the oxidation of the desilicified iron. By adding 
hammer- to the bath, a true iron ore of determinate composi- 
tion may be produced. If, in the place of the oxidising flame, the 
reducing flame of the Siemens or Ponsard furnace be employed, 
the iron produced upon the hearth may be cemented directly, so 
as to produce even a east iron. This may then be puddled directly, 
either alone or with the addition of a charge of spiegel, and, if 
desirable, in the mechanical puddler of Danks or Pernot. But, in 
whatever way treated or worked, the process yields metallic iron. 
In the high furnace, the use of flour-spar in the charge renders it 
possible to introduce very much larger quantities of puddled 
cinder successfully.—Jron and Coal Trades’ Review. 
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Grants and Datesof Provisional Protection for Six Months. 


940. Improvements in the construction of Firg-Bars for FuRNAcEs, 
Thomas Arnold, Edgeley, Stockport, Cheshire.—16th March, 1874. 

1993. Improvements in CLorHes Sans, eee of which improvements 
are applicable to other apparatus or machinery, William Robert Lake, 
Southampton-buildings, London.—A communication from T. G. Corliss, 
New York, U.8.—8th June, 1874. 

2181. Improvements in the preparation of Ozone and Azortic ActD, and 
in apparatus used therein, Bristow Hunt, Serle-strect, Lincoln’s-inn, 
London.—A communication from Alvaro Francisco Uarlos Reynoso, 
Paris.—23rd June, 1874 

2205. Improved Sream Generators, William Henry Northcott, Cam- 
bridge-gardens, Notting-bill, London.—25th June, 1874. 

2294. An improved mode of HerMeTICALLY CLosinG Guiass BOoTTLEs or 
Vesse.s, James Lilburne, Marionville House, near Edinburgh, Mid- 
lothian, N.B.- 26th June, 1874. 

2255. Improvements in the manufacture of Sucar from the Cane and 
other sugar-yielding materials, and in apparatus used therein, partly 
applicable for preparing nourishment for animals, Bristow Hunt, 
Serle-street, Lincoln’s-inn, London,—A communication from Alvayo 
Francisco Carlos Reynoso, Paris, 

2261. A new or improved Fastentna for Soxitarres, SLeevE Links, 
Srups, and other articles of jewellery, Robert Carter and John Ashwin, 
Birmingham. 

2269. Au improved Fastener for Gioves and other articles of dress, 
John Compton Weeks Jefferys, Tottenham-court-road, London. 

2271. An improved implement for SHARPENING Knives and other table 
uses, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from Owen Wilson Taft, Brooklyn, Kings, New York, U.8S.—30¢h 
June, 1874. 

2293. Improvements in Ramway Brakes, William Clark, Dunfermline, 
Fifeshire, N. 

2295. An improved apparatus for the promotion of VENTILATION and 
other sanatory purposes, David Owen Edwards, Westmoreland-place, 
Bayswater, London. 

2297. Improvements in the Work1nG of Locomotive Excines, Joseph 
Ward, West Gorton, near Manchester. 

2299. Improvements in the construction of Privres and WATER-CLOSETs, 
Alfred Mountain Fowler, Salford, Lancashire. 

2301. Improvements in Comnina Macutnes, John Clayton Mewburn, 
Fleet-street, London.—A communication from Messrs. Delannoy and 
Son, Lys, Nord, France. 

2307. Improvements in Turasuinc Macutnes, Richard Hornsby and 
John Bonnall, Spittlegate Ironworks, Grantham, Lincolnshire. 

2309. Improvements in machinery for Moutpine and Compresstnc Fuet 
and other materials into Brocks or Bricks, John Lewis, Cambrian 
Factory, Swansea, and William Jones, Miers-street, St. Thomas, 
Swansea. 

2311. Improvements in apparatus for Gassina Yarns and_ Faprics, 
Joseph Manchester, Manchester, and William Alfred Turner, Pendleton, 
Lancashire. —2nd July, 1874. 

2313. Improvements in the means and apparatus to be employed in 
DerecrinG Fire as it breaks out or is caused in ships, buildings, mines, 
and other places, John Lewthwaite, Halifax, Yorkshire. 

2314. Improvements in apparatus for [yrerLock ine Levers for Switcnes, 
points, and signals of railways, Robert Spence, Bridgwater, Somerset- 
shire. 

2315, An improved Sanrrary Arraratus or Pump for Raistnc and 
DeLivertnc Sewace or other diluted refuse matter, but which said 
apparatus is also applicable for elevating and delivering water or other 
fluids, John Beutley, Birmingham. 

2316. Certain improvements in Covertnc and Prorectixc the Pornts of 
Leap Pencits, as well as regulating the said covering, applicable for 
artists and general commercial purposes, John Morrison, Birmingham. 

2317. An improved Rorary Knire CLeaner, Christopher Fabian Bower, 
Perth-road, Finsbury Park, London. 

2318. Improvements of apparatus for Causine the Firow of Liquips, and 
also in apparatus to obtain motive power from the flow of liquids, 

cob Joachim Kunstiidter, Camomile-street, London. 

. Improvements in FurRNACEs and Rapsces for Puppiinc, John Gay 

Newton Alleyne, Butterley Ironworks, Alfreton, Derbyshire. 

2s2l. Improvements in Sreerina Arraratus, George Lennox Watson, 
Glasgow, Lanarkshire, N.b. 

2322. Improvements in Porro Diacers, John Wallace, Glasgow, Lanark- 
shire, N.B, 

2324. Improvements in the construction of Roors and other parts of 
Buitpines, William Henry Lascelle:, bunhill-row, London. 

2325. Improvements in AGRicuLTURAL Dritts, Charles Dening and 
Samuel Henry Dening, Chard, Somersetshire. 

2326. An improved ApJustinc Cuarr, chiefly designed for hairdressers’ 
and dentists’ use, William Morris Golden, Southampton-buildings, 
London. 

2327. Improvements in machines for Sowinc Sreps and DisTRIpuTinG 
Manure, William George Rawbone, Birmingham.—A communication 
from James Codville, Woodstock, Ontario, Canada. 

=e Improvements in Sarery VAtves, Frederick William Colls, Erith, 

tent. 

2329. Improvements in Loors for Securtna Baxes, Joseph Betts Brad- 
shaw, Clough-hill House, Rotherham, Yorkshire. 

2330. Improvements in Traps for Preventine the Escare of Gases from 

wens and Drain Prees, Frederick William Colls, Erith, Kent. 

- . Improvements in Sewixc Macatyes, Joseph Parkinson, Bradford, 
rorkshire, 

2332. Improvements in Warrine or Beaminc Macuines, James Walmsley 
and John Walmsley, Accrington. 

2334, Improved Devices for effecting INsTaNTANEOUS CUANGES of CosTUMES 
in character impersonations, John Morris, Southampton-buildings, 
London. 

2335. Improvements in the manufacture of Kyirrep Farrics, and in the 
machinery employed therein, Luke Barton, Nottingham.—3rd July, 
1574. 






















2336. Improvements in the Manuracture of Ice, and apparatus for that 
purpose, Henry Joseph West, Mason-street, Lambeth, Surrey. 

25587. Certain improvements in the construction of Linen Burtons, and 
which said improvements are also applicable to buttons covered with 
other fabrics, William Empson and William Palmer, Birmingham. 

2338. Certain improvements in Main Cocks for gas and water purposes, 
but which said improvements are also applicable for main cocks for the 
controlling of fluids, John Wells, Wednesbury, Staffordshire. 

2339. Improvements in Hoxipers, Suspenpers, and Crip Fasteners for 
exhibiting ticketed and other articles, and such like purposes, William 
Potter, Salisbury-street, Strand, London. 

2340. An improved Lawn MowinG Macuine, Augustus Arnold Schlesinger, 
Duncan-terrace, Islington, London, — A communication from David 
Williams, New York, U.S. 

2341. Improvements in apparatus for Turntnc the Leaves of Booxs or 
Expostne Sueers or Carbs (separately or combined), part of which 
apparatus is applicable as a binder or holder for pamphlets and the 
like, Richard Commins Mudge, Weymouth, Dorsetshire. 

2342. Lmprevements in the construction of Beartxcs and JouRNAL Boxes 
for Suarrina, and in the means of lubricating the same, Charles Eugene 
Barber, Berlin.—A communication from Wellsly W. Crane, Auburn, 
New York, U.S. 

2343. Improvements in the construction of Huns or AxLE-Boxes for loose 
aw or Waeets, Charles Eugene Barber.—A communication from 

ellsly W. Crane, Auburn, New York, U.S. 

2344. Improvements in machinery for Compina Woot, Corton, FLax, 
and other fibrous substances, Henry Walton Whitehead, Holbeck, 
Leeds, Yorkshire. 

2345. Improvements in the manufacture of Grass, and in apparatus for 
the same, Hugh Percival, Bishopwearmouth, Durham, 

2U16. Improvements in the manufacture of Nurs for Screws, and in 
mach nery to be used in the said manufacture, James Scattergood and 
Benjamin Wilkes, West Bromwich, Staffordshire. 

2347. Improvements in the manufacture of BLuz CoLourtne Marrer, 
Edouard George Veter Thomas, Star Chemical Works, Brentford, 
Middlesex.—A communication from Charles Adam Girard, Rue des 
Ecoles, Paris. 

2348. Improvements in machinery for Srrynine, Rovrnc, and Drawina 
Finrovus Supstances, John Combe, Trinity, Edinburgh, N.B.—4th July, 


1874. 

2350. Certain improvements in preparing and using or applying for 
lubrication the composition known as Hot-neck Grease, common! 
used asa lubricant to the journals of rolls, for hot metal rolling, or 
other like purposes, John Key, Birmingham. 

2351. Improvements in apparatus for Inpicatina the Deprrm of Warrr 
UNDER VesseLs, George Alfred Poole, Fairficld-terrace, Lower Tranmere, 
Birkenhead, Cheshire. 

2355. Improvements in American Stoves, or close cooking ranges, and 
in the mode and means of heating the water boilers connected there- 
with, Robert Dobbie and Peter Forbes, Glasgow, Lanarkshire, N.B 

2354, An improved double-acting and continuous Brake for railway 
carriages and wagons, Frederick Groves, Manchester. 

2355. Certain improvements in the construction and fastenings of 
So.rrarres, Stenve Links, Stups, and other articles of jewellery, 
Thomas Kendrick, Balsall Heath, Worcestershire, 

2356. Improvements in the manufacture of Srinat Srrinos, Wilhelm 
Friedrich Braun, Salisbury-square, London. 





2358. Improvements in apparatus for Trarxina Hops, William Gardner, 
Bekesbourne, Canterbury, Kent. 

2359. Improvements in and applicable to Lowerre, Rarsina, and Dis- 
ENGAGING Su1ps’ Boats, aud in apparatus employed therefor, William 
Absalom, Liverpool. 

2360. Improvements in CaarcoaL Furnaces, Frank Wirth, Frankfort-on- 
the-Main, Germany.—A communication from Eugen Langen, Cologne- 
on-the-Rhine, Germany. 

2361. An improved Vatve Gear for Steam and other Motive Power 
Karnes and Steam Pumps, which valve gear is particularly adapted 
for working steam steering gear, Gustav Albrecht Carl Bremme, Liver- 


pool. 

2362. A new and improved self-acting machinery for Sowina Porators, 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 
Louis Adrien Couteau, Leonville, France. 

2363. eg gg in machines for the manufacture of CarTripcEs, also 
applicable for re-sizing, re-capping, and re-closing spent cartridges, 

ames MacNaughton, Edinburgh, N.B. 

2864. Improvements in Motive Power Encines, Cenjamin Franklin 
Stevens, Henrietta-street, Covent-garden, London.—A communication 
frcm Joseph Laubereau, Paris. 

2365. An improved apparatus or staff to be used for Gavarna or INp1- 
caTinG the IRREGULARITIES on the Sunraces of Mitistones, Alderman 
Partridge, Lexden, Essex. 

2367. Improvements in the construction of Boicers and FuRNACcEs, 
Nicholas Demetrius, Spartali, Liverpool. 

2368. Imp its in hinery for Roiiixe Mert, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Francis G. Tibbits, Philadelphia, Pennsylvania, U.S., and George E. 
Weaver, Providence, Rhode Island, U.S. 

2269. A new or improved Stark TrEaD and Pavine Brock, William 
Cotter, Holloway, London.—6th July, 1874. 

2370. Manufacture of ical Parer Cravats feigning silk cravats, 
Frederic Armand Bensalem Rosenwald, Boulevard de Strasbourg, Paris. 

2371. Improvements in Direct-acTine STEAM PumrPinG Macarnes, William 
Walker, Newton Moor, Chester. 

2373. Certain improvements in apparatus for Cuireinc Horses or other 
animals, William Clark, Oxford-street, London. 

2374. Impr ts in the facture of Cements, Granville Hamilton 
Forbes, Broughton, Northamptonshire. 

2375. Improvements in Carriaces for common roads, Samuel Hart, New 
Bond-street, London. 

2376, Impro ts in hinery for Dressinc, Hackiinc, DRawinG 
Oot, and STRAIGHTENING Fipres of SILK, flax, hemp, manilla, jute, and 
other fibrous substances, John Turner Wright, Universe Works, Poplar, 
London, and William Henry Laidler, Poplar, London. 

2377. Improvements in Horse Capsvans, Wiehelm Heinrich Julius Berg- 
ner, Bergedorfer Ironworks, near Hamburgh. 

2378. An improved instrument for Currinc Henoes, and for other similar 
purposes, Joseph Walton, Wilmslow, Cheshire. 

2379. Improvements in apparatus for ReautaTinG the ApMIssION of Air 
to SreaM BorLer and other Furnaces, and for indicating the requisite 
opening for the dampers of the same, Ellis Rowland, Manchester. 

2381. An improved pneumatic apparatus for working Brakes, Thomas 
Harding, Manchester. 

2382. Improvements in the treatment and preparation of Pirectay, and 
in the manufacture of tobacco-pipes and other articles therefrom, and 
in hinery or mech to be employed therefor, John Liston, jun., 
Glasgow, Lanarkshire, N.B. 

2384. Improvements in Sream Boiters, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from George Granville Lobdell, 
Wilmington, New Castle, Delaware, U.S. 

2385. Improvements in the construction of Cartripces for blasting pur- 
poses, Benjamin Smith Lloyd, George-yard, Lombard-street, London. 
—A communication from the Hon. Thomas Holt, Andrew Garran, and 
Edward Charles Cracknell, Sydney, New South Wales. 

2386. Improvements in machines for CLirrinc or Currinc Grass Epcrs, 
Thomas Green and William Burrows, Smithfield Ironworks, Leeds, 
Yorkshire, 

2387. Improvements in the manufacture of Brean and Biscuits, John 

rpenter Pooley, George-street, Bath, Somersetshire. 

9. Improvements in Printinc Fasrics, Alexander Melville Clark, 

Chancery-lane, London.—A communication from Antoine Bozzini, 

Lyons, France. 

239i. Improvements in machinery for making Cicars, William Clark 
Wilson and James Brown Candlish, Shetlield, Yorkshire.—A communi- 
cation from Theodor Munk, Berlin, Germany.—7th July, 1874. 

2392. Improvements in apparatus for Ferpinc Woot, Corroy, or other 
Finrovs Mareriats to CARDING or other Macuings, Jonas Tatham, 
Glasgow, Lanarkshire, N.B. 

2393, Lmprovements in the construction of Drivinc and Reversine Gear 
for WasHING, WriNGING, and MaNGLING Macnines, Edward Taylor, 
Salford, Lancashire. rane 

2304. Improvements in Courtincs for Rattway Carriaces, William 
Spence, Quality-court, Chancery-lane, London, — A communication 
from Alfred Wilson, Belle Ewart, Simcoe, Ontario, Canada. 

2395. Improvements in the process of and apparatus for RepucinG Orrs 
of MANGANESE and other metallic oxides, Jonathan Ireland, jun., 

Edward-street, Broughton-lane, Manchester. 

2396. Improvements in Picks, Matthew Dodds, Bedburn, Durbam. 

17. Improvements in apparatus for Coo.ine and Heatixe Liquips and 
Gases, Henry Wilson, Stockton-on-Tees, Durham, and James Steel, 
Glasgow, Lanarkshire, N.B. 

2398, Improvements in the construction of CoLumns, Piers, Licur- 
110USES, and other buildings, and in the apparatus employed therein, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Charles Edwin Hill, New York, U.S. 

2399. Improvements in preparing Sitk or other fibres for combing, 
Thomas O'Hara, Thomas Henry Kenyon Lees, and Wilkinson Jackson, 
Halifax, Yorkshire. 

2400. Improvements in the long Co.tars of THROSTLES, Dovs_ers, and 
similar machines, John Bullough, Accrington, Lancashire.—Puartly a 
communication from William Townson, Gladbach, Rheinish Prussia. 

2402. An improved compound to form surfaces for the ignition of Savery 
Martcues, William Robert Lake, Southampton-buildings, London.--A 
communication from L. Otto P. Meyer, Newtown, Connecticut, U.S. 

2403. Improvements in apparatus for Preventinc the Vipration or 
Ratrcine of SLIDING Winpows, and for retaining them in various posi- 
tions, Henry Morgan, Aubin-street, Waterfoo-road, Surrey. 

2404. Improvements in the means of and apparatus for CARBURETTING 
Am or Gas for heating purposes, Henry Edwin Cooper, Bethnal Green- 
road, London.—8th July, 1874. 

2405. Improvements in KircHENERS or close ranges, John Court, 
Brompton-road, London. 

2407. An improved Guarp or Sarety APPARATUS applicable to Tramway 
Cars and other vebicles, Alexis Bois, Brussels. 

2409. An improved method and apparatus for DisinFectinc and Dropo- 
RISING the LyuuRIOUS Gases arising from sewers and drains, Frederick 
Dixon, Cliftonville, Brighton, Sussex. 

2411. Improvements in and combined machinery or apparatus for 
Heatinc, Pickurna, and Swittinec the Prates of TRon used in the 
manufacture of tin plate, Rees Taylor, Llantrissant, Glamorganshire. 

2415. Impr ti hinery for RieGinc, Pressinc, and CuTTine 
Fazrics, William Mellor, Eustace Wigzell, and Joseph Pollit, Sowerby 
Bridge, Yorkshire. 

2412. An improved method of and apparatus for rendering Fatry Svup- 
STANCES and ANIMAL Marrer, William Robert Lake, Southampton- 
buildings, London.—A communication from Henry 8. Firman, New 
York, U.S.—9th July, 1874. 






























Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2436. Improvements in Looms, John Bland, Keighley, Yorkshire.—11th 
July, 1874. 

2460. Improvements in the method and apparatus for cooling, refri- 
gerating, and making Ice, Martin Benson, Soutliampton-buildings, 
London.—A communication from John M, Gouch Beath, San Francisco, 
California, U.8.—l4th July, 1874. 

2465. Improvements in the construction and fitting of Vessers for 
facilitating the loading of the same, John Price, Sunderland, Durham. 
—lith July, 1874. d 








Patents on which the Stamp Duty of £50 has been Paid. 


1839. Manuracturine Paper, William Riddell, Crosby Hall-chambers, 
Bishopsgate-street, London.—14th July, 1871. 

1851. Sotuste Prospuate of Lime, John Thomas Way, Russell-road, 
Kensington, London,—14th July, 1871. 

1841. Coxe Ovens, Henri Eaton, Russell-street, Swansea, Glamorganshire. 
—Mth July, 1871. 

1854. ABsoRPTION of Gases by Soups, &c., James Hargreaves, Appleton- 
within-Widnes, Lancashire, and Thomas Robinson, Widnes, Lancashire. 
—Lith July, 1871. 

1866, Breecn-LoaDInc Fine-arnms, James Aston, Hythe, Kent. — 17th 
July, 1871. - 

1859. "butuvectme Warer-ciosets, &c., Alfred Gardiner Brown, Trinity- 
square, Southwark, Surrey.—17th July, 1871. : 

1876. SELF-actine Escare VaLves, Henry Vaughan, Monks-road, Lincoln. 
—I8th July, 1871. 

1881. Fireproor Fioorinc for Burpines, Abraham Henthorn Stott, 
Oldham, Lancashire.—19th July, 1871. 

1907. AvTomaTIC ComPENsATING MecuanicM for the Governors of Moriy 








Power Encrnes, William Robert Lake, South ton-building: 


Y 


London.—20th July, 1871. 
1915. Lamps, Richard Bright, Bruton-street, Westminster.—2lst July, 


1871. 

2246. Garrs for Sza-corne Suirs, &c,, George Frederick Muntz, Umbers- 
lade Hall, Warwickshire.—26th August, 1871. 

ee Corron, Frederick Wilkinson, Manchester.—I8th July, 


1880. Cortina and ARRANGING Carbs, &c., Josiah Montague Goodall, 
Great College-street, Camden Town, London.—1L9th July, 1871. 

1883. VENTILATING Vessets, Benjamin Joseph Mills, Southampton- 
buildings, London.—19th July, 1371. 

1885. Roap or Tramways, Sir George Bowyer, Radly Park, Berkshire.— 
19th July, 1871. 

1940. IrniGaTion of Lanp, &c, Isaac Brown, Elm Croft Grange, Edin- 
burgh, Midlothian, N.B.—22nd July, 1871. 

1974. PortaBLe Drittinc Macuines, John Sprague, Nursery-street, 
Seedley-road, Pendleton, Lancashire.—27th July, 1871. 

2001. Fixine the Brackets which [carry the Crank Swart Bearrnas of 
Portas_e and other Steam Enoines, Nathaniel Clayton and Joseph 
Shuttleworth, Lincoln.—29th July, 1871. 





Patents on which the Stamp Duty of £100 has been Paid 


a ARTIFICIAL FuEL, Henry Fletcher, Old Hall-street, Liverpool. —13ih 

uly, 1867. 

2078. VentiLatine the Inrertorn of Raitway Carriages, &e., Alfred 
Buckingham Ibbotson, Sheffield, Yorkshire.—15th July, 1867. 

2622. TeLeGrara Conpucrors, Frederick Henry Varley, Kentish Town- 
road, London.—18th September, 1867. 

2106. Larerat Action or Inpuction of Fiuips, Alexander Morton, 
Glasgow, Lanarkshire, N.B.—18th July, 1867. 

2157. Secuninc Lames for Ramway Carriaces, &c., Walter Howes and 
William Burley, Birmingham.— 25th July, 1867. 

2296. Cur Natxs, Richard Heathfield, Birmingham.—9th August, 1867. 

2151. CapsuLes, William {Betts, Wharf-road, City-road, London.—24th 
July, 1867. 


Notice of Intention to Proceed with Patents. 


833. Borriine Liquips, Charles Tapp, Mexbrough.—6th March, 1874. 

840. Pumrine or Forcine Liquips, &c., Harry Whiteside Cook, Thurloc- 
square, Brompton, London. 

845. Workine FacinG Points on Raritways, James Arthur Stewart, 
Charles-street, Wolverhampton.—7th March, 1874. 

850. Raistnc and Lowerine WeicurTs, John Clayton Mewburn, Fleet- 
street, London.—A communication from Leon Verlinde. 

858. Wririnc TaBies, &c., James [Petrekin Douglas Camp, Chichester- 
terrace, Oliver-road, Peckham, Surrey. — A communication from 
Nathaniel Knight.—9th March, 1874. 

850. RarLway SiGNacs, Ebenezer Entwistle, Blackburn. 

862. TeLecrapH Castes, &c., John Imray, Southampton-buildings, 
London.—A communication from T. J. Waters. 

874. Lamps, George Grainger Tandy, Penge, Surrey.—10th Murch, 1874. 

880. Fire-Bpars, William Arena Martin, Fleet-street, London. 

887. WinpinG Cotton, &c., on REELS or Spoois, John Thomas Wibberley, 
Blackburn. 

889, CLEANING SMALL Coa, &c., Henry Enfield Taylor, Aberystwyth. 

$91. Frre-escapes, Alfred Kitsonand John Naylor, Halifax.—1lti March, 
1874. 

928. Rerorts, James Buchanan and Samuel Vickers, Liverpool. 

924. GrinpiInG and SmoorninG Gxass, Robert Daglish and George Heaton 
Daglish, St. Helen’s. 

926. Bars for Fire-crates of Furnaces, Alexander Dick, Cannon-strect, 
London.—A communication from Emile Schimitz.—14th March, 1874. 
950. Rove Yarns, George Dixon, Gateshcad-upon-Tyne.—17th March, 1874. 
962. PorTaBLe Fire-rescare, William Robert Lake, Southampton- 
buildings, London.—A communication from Robert Bustin. — 18th 

March, 1874. 

1006. Steam Gexeratons, &c., Robert Milburn, Church-lane, White- 
chapel, London, and Henry Jackson, Park-square, Leeds. 

1009. TinninG or CoatinGc SuHees of Iron, &c., Edmund Morewood, 
Lianelly, and John Henry Rogers, Llangennech Park, near Lianelly.— 
23rd March, 1874. 

1049. ArtirviciaL Butter, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Louis Dordron, Alexandre Villcron, 
and Jacques Auguste Bezinge.—25th March, 1874. 

1096. Peat, &c., William Alexander Lyttle, The Grove, Hammersmith.— 
30th March, 1874. 

1112. Furnaces, John Plummer, Church-row, Wandsworth, Surrey.— 
“lst March, 1874. 

1157. Fivsarsc Sewers, &c., Robert William Peregrine Birch, West- 
minster-chambers, Victoria-street, Westminster.—2vnd April, 1874. 

1190. Tawrina or Dressine Skins, Williams Edward Gedge, Wellington- 
street, Strand, London.—A communication from Charles Molinier.— 
4th April, 1874. 

1277. But_pines, Charles Denton Abel, Southampton-buildings, Chancery- 

lane, London.—A communication from Nicolas Poutloff.—l4th April, 

S74. 











CrostnG Doors, Lazarus Threlfall, Colne.—20th April, 1874. 

1502. Spinntnc and Dovuswinc, Samuel Brvoks, George Harrison, and 
Thomas Goodbehere, Union Ironworks, Gorton.—29th April, 1874. 

1556. Lape.s, &c., William Robert Lake, Southampton-buildinys, London. 
—A communication from Halmeagh Van Geasen.—2nd Jay, 1874 

1560. Smevtinc Lron, William Alexander Lyttle, The Grove, Hammer- 
smith.—4th May, 1874. 

1879. Sawinc Macuryery, John Hall and William Hall, Wilford-street, 
Nottingham.—29th May, 1874. 

1915. TREATING PHospHates of Lime, &c., Benjamin Tanner, North 
Strand, Dublin.—2ad June, 1874. 

1928. Runyers, &c., for Umpreccas and Parasors, William Corder and 
Edward Shore, Birmingham.—ird June, 1874. 

2090. Rartway and other Tickets, Giuseppe Montefiore, Florence, Italy. 
—16th June, 1874. 

2126. Venicies for DistrrsuTinG Liquips, Thomas Pearson, Kennington- 
cross, Surrey.—18th June, 1874. 

2155. Feepine Steam Borxers, &c., William Lloyd Wise, Chandos-cham- 
bers, Adelphi, London.—A communication from Nicolas Fedinand 
Yagn.— 20th June, 1874, 

2199. Screws, George Henry Roberts, River-strect, Devon’s-road, Bow, 
London.—24th June, 1874. 

2274. VaLves, William Connell, Glasgow.—1st July, 1574. 

3. Rarmway Brakes, William Clark, Dumfermline. 

9, Warer-cLosets, Alfred Mountain Fowler, Salford. 

307. THRasHING Macuines, Richard Hornsby and John Bonnall, Spittle- 
gate Ironworks, Grantham. 

2311. Gassinc YAkNs and Faprics, Joseph Manchester, Manchester, and 
William Alfred Turner, Pendleton. 

2312, MARINE SteAM Borers, Thomas Ridley Oswald, Alfred Oswald, 
and William Rudd Oswald.—2nd July, 1874. 

2318. Caustna the Fiow of Liquips, &., Jacob Joachim Kunstiidter, 
Canomile-street, London. 

2321. STEERING APPARATUS, George Lennox Watson, Glasgow.—ird July, 
1874. 

2336. Ick, Heury Joseph West, Mason-street, Lambeth, Surrey. 

2339. Ticket Hotpers, William Potter, Salisbury-street, Strand, London. 

2344. Compine Woot, &c., Henry Walton Whitehead, Holbeck.—4th July, 
1874 
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2375. CARRIAGES, Samuel Hart, New Bond-street, London. 

2388. Proputsion of Suips, &e., e Tomlinson Bousfield, Sutton, 
Surrey.—A communication from Eugtne Louis Jules Ebaudy de Fresne. 
—Tth July, 1874. 

2395, Repuctne Ores, Jonathan Ireland, jun., Edward-street, Broughton- 
lane, Manchester.—8th July, 1874. 





All persons having an interest in opposing any one of such applications 
should leave particu in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 


its date. 





List of Specifications published during the week ending 
18th July, 1874. 


8678, 4d.; 3825, 4d.; 8874, 4d.; 2987, 10d.; 3940, 1s. 4d.; 3956, 10d.; 3984, 
6d.; 3985, 4d.; 3989, 6d.; 3994, 6d.; 3996, 10d. ; 3998, Sd.; 3999, 1s. 2d.; 4001, 
Sd.; 4006, 10d.; 4016, 6d.; 4023, 4d. ; 4032, 8d.; 4034, 4d.; 4035, 4d.; 4086, 4d. ; 
4037, 10d.; 4038, 8d.; 4040, 8d.; 4041, 8d.; 4042, Sd.; 4043, 8d.; 4044, 4d.; 
4445, 1s. 2d.; 4047, 4d.; 4052, 4d.; 4053, 4d.; 4054, 6d.; 4055, 4d.; 4056, 8d. ; 
4059, 1s. 8d.; 4060, 4d.; 4061, 4d.; 4062, 4d.; 4063, 10d.; 4064, 1s. 2d.; 4065, 
4d.; 4066, 8d.; 4068, Sd.; 4069, 4d.; 4071, 1s. 2d.; 4077, 4d.; 4079, 4d.; 4080, 
1s. 10d.; 4081, 10d.; 4082, 1s.; 4083, 4d.; 4084, 10d.; 4086, 6d.; 4089, 4d.; 
4091, 28.; 4092, 4d.; 4098, 4d.; 4094, 4d.; 4098, 1s. 4d.; 4099, 4d. ; 4101, 4d.; 
4105, 4d.; 4106, 4d.; 4107, 10d.; 4109, 4d.; 4110, 10d.; 4111, 10d.; 4112, 4d.; 
4114, 8d.; 4115, 10d.; 4123, 8d.; 4124, Is. 2d.; 4128, 8d.; 4130, 10d.; 4171, 
10d.; 4289, 10d.; 24, 10d.; 557, 4d.; 605, 1s. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price a Sums exceeding 1s. must be 
remitted by Post-oflice Order, le payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 
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ABSTRAOTS OF SPECIFICATIONS. 


2854. Looms, M. Mortimer and D, Bateman, Wibsey, near Bradford.— 
Dated 30th June, 1874. 

This invention “relates to swivel looms, in which small shuttles are 
employed to weave figures or patterns on a plain or fi red ground, and 
pp ay | the tappets while the swivel shuttles are ucing the pattern, 
an starting tappets while weaving the plain or figured ground 
between the patterns, or weaving the ground during the process of pro- 
ducing the pattern.” When plain or figured parts have bon woven the 

acquard acts upon a band actuating a lever which forces back clutch 

ae and plates fitted on the = shaft, throwing out of gear the 
from the tappet boxes and stopping the ordinary ground shuttles, 

wi the silk is pic and throwing out every other pick when weav- 
ing figures. The tappets are thrown in gear by a spring and band acted 
on by the jacquard. eC — shaft works spur gear ge levers, 
to wl are attached bands passing over pulleys, and which are also 
attached to regulating screws fitted to the swivel rack, giving a forward 
and backward motion to the swivel rack to weave the figures or pattern. 

The spur gear works a tappet actuating a lever, giving a rocking motion 

to a lever and shatt ; on the shaft are fitted eccentrics lifting the swivel 

rack and shuttles out of the way of the ground shuttle with its weft to be 
picked and lowered for throwing in the figure weft as and when required. 

A catch is fitted to the rack shaft acted on bya band, which is worked by 

the jacquard throwing the rack shaft from flyer to flyer. The swivel 

shuttles are fitted with brushes acting as breaks or retarders to the yarn 
or silk, preventing it coming off slack. 

2256. Smoxe Prevention, J. Waugh, Bradford.—Dated 30th June, 1874. 

This invention ists of an arrang tof steam jets and oonduits, 
to which is given such an inclination as to concentrate the air, forced in 
by jets, upon the fire, thus forcing the smoke through to the live coal 
below and insuring combustion. The conduits are so arranged as to pre- 
vent cold air or steam coming in contact with the hot crowns of furnaces. 
The mouths of conduits are closed in the same instant the steam jets are 
closed, thus preventing air rushing in when not required; by a simple 
connection from the lever of this arrangement to the door of the furnace, 
the jets are opened in the act of opening the door, thus making the 
apparatus self-acting. 

2284. Ain Gunsor Pistots, A. A. Pope, Massachusetts, U.S.—A communi- 
cation from H. M. Quackenbush, Herkimer, U.S.—Dated 1st July, 1874 

This complete specification describes this invention to be a class of toy 
guns for shooting darts or other projectiles, in which a plunger im pelled 
suddenly by the stress of a powerful spring within a closed chamber 
whose outlet is the barrel of the gun, drives the air from such through 
such barrel, and expels the projectile which has been placed in the rear or 
breech end of the barrel. the plunger being driven in a direction opposite 
to that taken by the projectile in its flight through the barrel. The in- 
vention consists in a certain arrangement of ps whereby is obtained 
greater efficiency in action, more graceful and pleasing appearance, and 
certain conveni in diminishing the gun when necessary. 

2288. Synincine Borties, G. Haseltine, Southampton-buildings, London. 
—A communication from R. 8. L. Walsh, Washington.—Dated 1st July, 
1874. 

The nature of this invention consists in the combination of a rubber 
bulb adapted to be applied to the neck of a bottle, and provided with a 
nozzle or tube, and @ valve arranged to operate substantially as hereinafter 
set forth. 

2289. Comuinxep Scoop anp Sirter, G. Haseltine, Southampton-buildings, 
London.—A communication from J. Baker, Trenton, Canada.—Dated 
1st July, 1874. 

This invention consists in making the bottom of the scoop removable 
and providing a series of interchangeable sieves, colanders, and the like, 
to be used in place of the bottom; in providing the scoop with a vi- 
brating agitator to work the materials through the sieve or colander ; and 
in providing the body with graduations to indicate the amount of 
materials therein. 

2291. Weavers’ Harness, G. Haseltine, Southampton-luildings, London. 
—A communication from J. H. Crowell, Providence, Rhode Island.— 
Dated 1st July, 1874. 

The object of this invention is to produce a machine which shall auto- 
matically make that description of loom harness in which the eyes are 
formed by clasping two metallic bands at*the requisite distance apart 
around the two contiguous twines which constitute the respective hed- 
dles of the barness as distinguished from those descriptions of loom 
harness wherein twines which constitute the heddles are knotted or 
otherwise concatenated to form the eyes. 

651. Water Tues ror Borrers, J. McNeil, Gough-street, Poplar, and W 
MacGeorge, Fenchurch-street, London.— Dated 5th January, 1874. 

Inserted syphon tubes are suspended from the boiler over the furnace 
or flue, the upper ends being in communication with the inside of the 
boiler, and the bent portion exposed to heat. One end of the tube is longer 
than the other. The tool for bending these tubes consists of a mould 
fitting between the syphon when finished and hinged upon it; at the 
centre of the band is a lever carrying a roller. By placing a heated pipe 
in this mould and turning the lever round it may be bent to the required 
shape. 

52. Untoapine Boik Carco, W. Poulson, Liverpool.—Dated 5th January, 
1874 








2. 

This consists of portable appliances or apparatus to be placed over, 
alongside, or attached to the hatchway from which the grain is to be dis- 
charged. Shafts, or endless bands or chains of buckets, and endless 
bands are provided for elevating the cargo from the hold and conveying 
it over the ship’s side to a quay or warehouse. The apparatus is operated 
by a steam winch or ordinary deck engine. 


54. Evecrro-morive Power, W. R. B. Chamberlin, Captain, 24th Foot.— 
Dated 5th January, 1874. 

Whereby the direct power of cach magnet is used, and the alternate 
transmission and suspension of the current is directed and regulated by 
clock work. 

55. Kris, R. G. Perry, Dublin.—Dated 5th January, 1874. 

The novelty consists in dividing the kiln into several compartments 
which communicate with each other at the ends alternately, so that a 
continuous thoroughfare exists throughout the series. At one end of the 
kiln is the furnace, and at the opposite end the chimney; the heat and 
products of combustion circulate through the several compartments to 
the chimney. There is also a continuous tramway ; and the goods to be 
dried are placed in the kiln on trucks. 

57. Coxtne Coat, H. Aitken, Falkirk.—Dated 5th January, 1874. 

The features of novelty which constitute this invention are, First, the 
forcing or blowing of heated or cold air into the space of coke ovens or 
kilns above the upper surface of the materials being coked, so as to burn 
the gases and promote the coking process. peace the arrangement 
or construction of coke ovens or kilns with a movable bottom or top, or 
with both the top and the bottom being made movable. Thirdly, forcing 
or blowing carbonic oxide or other neutral gas into coke ovens or kilns 
while the coke is cooling, in order to prevent waste of coke. 

60. Hypravuuic Capstans, P. G. B. Westmacott, Elswick.—Dated 5th 
January, 1874. 

This provisional specification describes mounting hydraulic engines on 
the underside or back of a plate capable of being turned on hinges; the 
water under pressure and the exhaust if necessary is carried through the 

inges. A capstan barrel or other machinery to be driven is mounted on 
the face of the plate. Ora chain wheel is mounted on the underside of 
the plate, and the chain is let out *hrough a hawse hole and over pulleys. 
To hold the chain into gear with the chain wheel a pulley acted on by a 
hydraulic cylinder is used. When the chain is not in gear with the chain 
wheel it can be drawn out freely. 

61. Exrractina Tea, EF. Molyneux, Gray's-inn.—Dated 6th Jaruary, 1874. 

The invention consists in apparatus adapted for enabling boiling water 
to be forced, by hydrostatic pressure, through a column of comminuted 

tained in a chamber having a bottom of fine wire or other gauze to 





tea in 
strain the resulting liquor. 
62. Size anp Finisuine Yarn, 8. Rawsthorne and J. Hartley, Preston.— 
Dated 6th January, 1874. 
The advantages derived by this invention are, a certain softness when 
sized and an esiveness to the material when sized, yet the yarn is very 
ly parted. There is likewise a great saving in breakage of yarn and 
cost of sizing. The splitting rod in the position di ed will part 
the yarn much easier than at a greater distance from the roller, and the 
fibre is better laid while the yarn is warm. 
68. Prorecrina Inpta-RUBBER VaLtves, Tunes, &c., FROM CHEMICAL 
Action, J. Quin, Leyland.—Dated 6th January, 1874. 
The novelty of this invention consists in rend india-rubber articles 
impervious to chemical action and yet retaining its elasticity, making it 
pecially in chemical works for tubes, and where mineral oils 
are nsed in valves and packings. 
65. feperae Brusnes, W. Kennedy, Brighton.—Dated 6th January, 
4 





This apparatus is constructed with a hopper into which the powder is 
ue oe also with a reciprocating rotating hollow measure which is made 
with ope placed so that when one is in communication with the 
hopper, the other is shut off from communication with a brush receptacle 
situated underneath, and vice versd. This receptacle consists of a casin; 


formed to the general contour of the brush to be used therewith, but it ie 
of ter height and projects beyond a 
which { ro! 

cen’ 


hereafter mentioned, at 
made of a ta orm. At its rear there is 

the brush 
k connection, to 


jecting ends it 
a bell crank, one arm of which is upon 
into its receptacle, so as to cause its other arm, by a 





effect a partial turning of the measure, which lets fall that which it con- 

tained on to the hairs of the brush, the tapering sides of which support the 

powder, and on ita being withdrawn compress the powder on the brush. 

Any surplus powder falls through perforations in the brush receptacle 

into an exterior casing which surrounds all but the hopper. 

66. Raisinc Sunken Vesses, A. Browne, Southampton-buildings, London.— 
A communication from H. F. Knapp, New York.— Dated 6th January, 
1874. 

The features of novelty of this invention consist in raising wrecks by 
means of chains passed under the vessels. These chains are slipped 
under the keel by the aid of bars combined with tubes, into which water 
is injected so as to clear a passage before it in the sand. When a suffi- 
cient number of chains have been passed under the vessel they are 
attached to hydro-pneumatic jacks opened at the bottom. In these 
— air is forced by means of a force pump, and in raising they will 
pring up the wreck with them. 

67. Hotpine Cuarn Castes, G. C. L. Leanoxz, Billiter-square, London .— 
Dated 6th January, 1874. 

According to this provisional specification a chain cable as it rises from 
the locker is passed over adrum with teeth, so that the drum turns as 
the chain runs out. A break strap controls the drum. A portable claw 
chain holder is also described ; the claw is mounted on an axis on which 
it is allowed to turn when it is desired te free the chain. The arrange- 
ments are such that the chain can be Iet go whatever be the strain 
upon it. 

68. Po.isninc Stone, F. Holmes, New Cross.—Dated 6th January, 
1874. 

This invention of improvements in machinery for polishing stone, 
marble, and other hard substances, consists of constructing a framework 
and bench with two trays one above the other and allowed to move at 
right angles to each other on the bench. On the top tray is placed the 
stone to be polished, over this is a box carrying the polisher and polisher 
holder, which is worked backwards and forwards by means of a dise and 
connecting rod which is actuated by suitable belts from pulleys on the 
main shaft. The under tray is moved transversely by a screw in the 
bench and driven from the main shaft. 

71. Treatine Leatuer, J. Harrington, Ryde.—Datel 6th January, 1874. 

The invention consists in applying a surface of paper or woven fabric to 
the “ splits” and “ tleshes” of skins or hides” and “ buffed leather” and 
to other skins the grain of which is imperfect, said papér or woven fabric 
being dyed or coloured to the tint required, and grained by means of 
fac-simmile moulds, 

72. Hyprate or Maawnesia, 'V. . Newton, Chancery-lane.—A communi. 
cation from C. H. Phillips, New York.— Dated 6th Junuary, 1874. 

This invention consists, First: in preparing a pure superhydrate of 
magnesia, by subjecting a soluble salt of magnesia to the action of a 
caustic alkali ; and Secondly in preparing a medical compound consisting of 
a superhydrate of magnesia mixed with water and termed “ milk of 
magnesia. ’ 

73. Warmixc Ratcway Carriaces, J. H. Johnson, Lincoln’s-inn sields.— 
A communication from J. C. T. Mousserron, Paris.—Dated 6th January, 
1874. 

This invention relates to a mode of and apparatus for separately warm- 
ing railway carriages by the aid of warm air obtained by the combustion 
of charcoal or other fuel in specially constructed fireplaces situate either 
beneath or on the side of the carriage and combined with a peculiar 
arrangement of tubes for carrying off the products of combustion, and 
for supplying fresh warm air to the interior of the carriage through open 
mouth piecedeibuate underneath the seats, or into a receiver covered by a 
grating and extending the full width of the carriage between the seats 
immediately underneath the feet of the passengers. 

74. Compressep Air Brakes, J. Steel}and J. McInnes, Glasgow.—Dated 
th January, 1874. 

The features of novelty which constitute this invention are, First, the 
method of applying the air for operating the brake apparatus so that it is 
constantly active throughout the trains. Secondly, the arrangement and 
construction of the apparatus for operating the brakes either by the 
expansion of compressod air or by springs. Thirdly, the system of 
signalling throughout trains. 

75. Evecrrica, Brake Arparatvus, S. W. Wilsen, Philadelphia, U.S.— 
Dated 6th January, 1874. 

This invention relates to improvements in portions of the electrical ap 
paratus for operating railway brakes described in the specification of 
letters patent bearing date the 13th December, a.p. 1870, No. 3266. An 
important part of the said apparatus is a contrivance for putting on and 
releasing the brakes, and which consists chiefly of a friction plate pro- 
vided with electro-magnets in connection with a battery and an armature 
plate. According to the present invention the inventor modifies the 
above apparatus and provides a more efficient and economical electric 
clutch. 

76. Twist Lace Macaines, J. C. Johnson, Nottingham.—Dated 7th Jan- 
uary, 1874. 

The patentee obtains the requisite movements of the catch bars and 
point bars by means of links and levers, some of which rock upon and 
others are secured to tv-o shafts or spindle bars ; the whule of the levers 
are operated by cams onacam shaft lying between the first-named 
shafts: said cam shaft hasacrank and link at each end, which drive 
quadrants which operate the catch bars. 

77. AxvtiFiciaAL Svone Pires anp Tuses, J. Fottrell, Dublin.—Dated 7th 
January, 1874. 

This invention relates to pipes and tubes of artificial stone, for which 
the inventor obtained letters patent on the 20th September 1873, No. 3086. 
For the conduit of gas he lines the interiors and ends with a coating of 
silicate of soda in a crude state by painting such parts with a strong 
solution of the substance and allowing it to dry slowly. Any other 
soluble silicate or aluminate may be employed or a mixture of them. For 
the conveyance of sewage, the tubes or pipes should be smoothly turned 
within, and when so arranged should be coated internally with a thin 
but perfect layer of bitumen laid on hot and diluted with some oil in 
order to lower the fusing point so as to insure complete union with the 
bitumen, agglutinating the particles of stone. For acids the mineral 
basis of the tubing as described in the letters patent No. 3086, above re- 
ferred to, is altered, and the natural bituminous rock omitted from the 
composition, and one of the following substitutes employed for the 
crushed limestone :—(a) Any sample of burnt clay or shale which is not 
acted upon by an acid. ()) Sea or river sand free from matters soluble in 
muriatic acid. (¢) Crushed granite. (d) Crushed flints or other forms of 
silica obtained by heating the flints to redness and quenching in water, 
when they are readily crushed and powdered. (e) Earthy minerals un- 
acted on by acids. Tubes intended for saline or alkaline liquids should 
be made of burnt clay and bitumen, but pipes of the ordinary composi- 
tion described in his former patent are likewise serviceable for the 
purpose. 

‘78. Comprounp Enatne, J. Mansley, Preston.—Dated 7th January, 1874. 

This engine is designed to save boilers, boiler space, and fuel, by a com- 
bination of steam with bydraulic power. The steam power required is 
very small, yet sufficient to exercise great influence on the hydraulic 
rams, by means of a series of small force pumps that take but little power 
to drive. 

79. AGENTS ror Improvinc THE ArPEARANCE OF Human Harr, G. Bram- 
well, Junior Army and Navy Club, London.—Dated 7th January, 1874. 

A salt of iron is used with salt of zine or other substance which does 
not stain the — Sulphate of protoxides of iron with sulphate of zinc 
dissolved in distilled water is recommended. 

80. Fast anv Loose Puttey, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from E. F. Allen, Providence, U.S8.—Dated 7th 
January, 1874. 

The said invention relates to an improved adjustable pulley or wheel, 
and ists in the binaiion of a friction spring, a gripping: bar, a 
shipper-sleeve which has a taper-bar and disc with a pulley which has an 
inner and outer rim, in such a manner that by the movement of the said 
shipper-sleeve the inner rim of the said pulley is compressed by the fric- 
tion spring and holds it mm pe so that the disc to which the friction 
spring is inseparably attached is caused to revolve with the said 
pulley, and impart the required motion to the machinery or apparatus 
with which it is connected. 


81. Navicatine THE Ar, H. C.de Vogt, Copenhagen.— Dated 7th January, 
1874 








i. 

In carrying out the invention a combined elevating or supporting and 
propelling instrument is used consisting of a horizontal frame fitted with 
a series of slats or feather planes, which when closed fill up the entire 
extent of the frame, The feather es turn on transverse horizontal 
axes at the forward edge of each. e horizontal frame is connected to a 
piston in a cylinder fixed vertically in a steam boiler. When the frame 
moves up, the feather planes assume inclined positions and act on the air 
soas to im) a forward impulse to the apparatus, and during the down- 
ward stroke the feather ples become close, and by pressing downwards 
on the air have an elevating and supporting action. 

82. Comerne Woot, F. W. Fox, Shipley.—Dated 7thJanuary, 1874. 

This invention consists in the use of combs or gills applied and operated 
in such a manner as to cleanse wool or other fibres without the use of the 
ordinary circular combs, or such combs are so used and applied as to 
cleanse wool or fibre preparatory to its being further operated upon by 
ordinary circular combs. 

83. Conrixvovs Brake, 8. Bramhall, Fallowfield, and F. Groves, Man- 
chester.—Dated 7th January, 1874. 

First, this invention consists in an improved mode of connecting the 
brakes of the carriages or wagons so that when the ca‘ or wagons 
are turned from end to end there shall! be no difficulty in connecti 





them. Instead of having a socket at one end of the shaft under the car- 

e and a square rod at the other end, there is a socket at both ends 
having in them square rods with discs at their outer ends, which discs 
are connected together by pins or bolts having knuckle joints or flaps. 
Secondly, in working the brake levers and brake blocks by a slotted 
eccentric on the shaft under the carriage, or by a lever, by a slotted link 
or by a chain wheel and chains. Thirdly, in the employment of a steel 
lever on each cross or brake shaft strong enough to block the wheels and 
yet have elasticity sufficient to allow the continuous shaft to have control 
over those carriages whose brake blocks may be more worn than others. 
84. Pumps, W. A. Brookes, Birkenhead —Dated 7th Jan uary, 1874. 

In constructing a plunger or ram pump according to this invention the 
ram or plunger is made hollow and fitted with a valve and guard at its 
foot. his valve opens out from the interior of the ram or plunger and 
forms the suction valve of the =. A suitable distance up the hollow 
ram there is a through slot of length corresponding with or rather more 
than the stroke of the pump, and of width corresponding with the dia- 
meter of the suction P pe which enters the barrel of the pump opposite 
the slot and a suitable distance up the pump. The plunger or ram is 
fitted below the through slot with spring packing rings which are placed 
round the ae ram and between the valve at the foot of the plunger 
or ram and the through slot. The delivery or discharge valve of the pump 
is fitted at the foot of the pup, and may be of any suitable form. The 
pump is provided with a suitable packing gland for the ram, it found 
necessary, also with connecting rod and suitable working gear. : 

85. Turastinc Macuines, J. Marshall, Gainsborough. — Dated 7th January 
1874 

This invention relates to improvements in the corn-cleaning apparatus 
of thrashing machines. For this purpose a series of adjustable knives 
are mounted upon longitudinal bars attached to centres fixed on the axis 
or spindle of the corn cleaner. The knives may be made either of steel 
malleable iron, or other materials, and are fixed on to a square bar and 
arranged for the shanks to swivel thereon. The swivelling motion of the 
knives is obtained by moving a second bar to which the outer edges of 
the knives are connected parallel with the bar on which the knives swivel. 
Thus a longitudinal motion of the second bar swivels the knives into any 
position to suit the grain to be operated upon. When steel blades are em- 
ployed, either a coupling link is introduced, or a tang is riveted on to 
each knife blade, in which arrangement the moving bar is formed with 
slots in place of pins, as previously described. 

87. Maxune, J. F. Corkran, Cannon-strect, London.—A communication from 
A, Archbald, llorence.—Dated 7th January, 1874. = 

This manure is composed of pine wood, sawdust, and animal blood, 
mixed and dried as soon after the animal is slaughtered as possible. 
88. Sream Boi.enrs, D. Davies, Crumlin.—Dated 7th Jan uary, ls74. 

fhe novelty in this case consists in forming steam boilers of separat« 
duplicate independent sections, and grouping them together to suit any 
position or desired form or shape, and may be so arranged as to form their 
own fire-box. Also in erecting circular or cylindrical sectional bvilers 
over and upon those formed into square or rectangular boilers 
89. Cieats, A. B. Cruikshank, Dundee.—Dated 7th January, 1874. 

The object of this invention is the construction of a self-acting safety 
cleat for holding the sheet in a sailing boat in such a manner as to yield 
to a strong puff of wind and so avoid risk of capsising the boat A 
90. Pens, W. H. Barlow, jun., Westminster.—Dated 7th January, 1874 

This provisional specification describes forming a writing peu of four 
or other number of stalks or wires, or needles, fixed at one end, at dis- 
tances apart from one another, to a socket picce or base, and at their 
opposite ends brought together to a point so us to form a conical pen, th 
apex of which will form the writing point. 

93. Mountixe asp Workinc Converters, J. Webster, Birmingham. 
Dated Tth January, 1874. 

This invention refers to certain improvements upon a former invention 

for which letters patent were granted to the present inventor, dated May 


, 








26th, 1870, and the present improvements chiefly relate tu the constru 
tion of a travelling carriage or mount capable of being advanced ip to 
and withdrawn from the converter as required, the « bject being to dis- 


pense with a fixed cover to the tuyere box, and to have ready access t 

the same at any time either for inspection or repairs ‘ 

94. Evecrro-macynets, W. EB. Newton, Chancery-la ve, London.—A commu 
nication from J. B. Stone, Boonton, U.S.—Dated 7th January, 1874. 

The invention consists of a combination of fixed and movable magnet 
constructed with channels or corrugations on their faces in courses 
parallel to the direction of motion, and in a construction and arranye 
ment of parts whereby the contiguous fixed and movable magnets when 
magnetic and attracting each other consecutively, are made to re ser ible 
as regards their action, V-shaped magnets with the opposite poles 
attracting each other, and with the one pole fixed and the other movable 
95. Sevtee Macuines, W. Andrews, Birmingham.—Dated Tth January, 

874. : 

The object of this invention is to reduce the number of parts em- 
ployed, and to secure an efficient action of the improved portions 
fhis invention refers to an improved needle arm, presser foot, and 
their attendant parts, to be applied to several descriptions of sewing ma 
chines. Also to an improved shuttle arrangement for shuttle mac hint 8. 
97. PorasH AND Sopa rrom Waste Sunstances, H. H. Murdoch Stapl:- 

inn.—A communication from A. L. J. Lesage, Brussels.— Dated 7th J 
uary, 1874. , 

This invention consists of improvements in the treatment of the 
a yolk” of wool and the residuum of the distillation of beetroots and mo- 
lasses in order to obtain potash therefrom, and of apparatus and furnaces 
for such treatment. he liquor to be operated on is subjected to 
evaporation by being made to pass through a series of evaporat- 
ing pans or boilers; it then enters «a preparatory furnace, from 
which it passes into an incinerating furnace in which the potash is ob 
tained. The potashis then removed to a cooling chamber or building 
formed on three sides by double perforated walls, with an air space between 
them, and closed on the other side by a door, the floor being made of 
bars or girders sufficiently far apart to allow of a circulation of air. The 
first evaporating pan or boiler is mounted above the preparatory and in- 
cinerating furnace, and is heated thereby. The incinerating furnace 
which is constructed next to the preparatory furnace, is heated by a 
suitable fire-grate or furnace, which also heats one of the evaporators; a 
second fire-grate or furnace gives heat to another evaporator, and also con- 
sumes the volatile r ducts of combustion from the incinerating furnace 
which products of combustion first traverse the preparatory furnac e. 
Other evaporators are heated by separate fire-grates or furnaces, Thi 
flues from all the fires open into a terminal flue heating the last of the 
evaporators, in which flue the products of combustion from the different 
sources mingle and are consumed. 

98. ne, See AND BLEACHING Farry Marten, J. A. Miller, 
roviaence, U.S.—Partly a communication fron ‘ ’ ra 
Appear end Pte — Jrom J. K. Brown, New Haven, 

The First part of this invention is designed to prevent the offensive 
odours which make the rendering of tallow, lard, or other fatty matter a 
nuisance. The Second part of the said invention is designed to purify 
and bleach the tallow, lard, or other fatty matter after it has been 
rendered, and to remove all cellular tissnes, glutinous, albuminous snd 
colouring or other foreign matter, and bleach the same to produce an 
article free from all impurities. 7 
99. Leap or Tyre Mera Srereoryre Biock, 7. Muson, Cross-stre 

Istington.—Dated 8th January, i874. F i 

The present well-known lead stereotype block is cast with a layer of 
iron or other hard metal on the surface or otherwise. The iron is per- 
forated with tapped holes or slots for fixing the fastening screws and 
nuts into, and may be less in width and length than the block The in- 
ventor claims the lasting, methods of affixing, combination, and use of 
iron and other hard metal (on the surface of otherwise) with lead or type 
metal for making stereotype blocks and other lead castings, thereby add- 
ing strength, and for the catch screws, nuts, and bolts used in fastening 
stereotype and other similar plates on the blocks to work in and hold b 4 
and other parts of lead castings subject to friction. ¥ 
100. OpricaL Apparatus, A. Roy, Clapham Common, 8.W.—A commu- 

nication from A. David, St. Etienne.—Dated Sth January, 1874 

The animation is obtained by means of the alternate appearing and dis- 
appearing of the two images drawn on purpose, with the aid of a stereo- 
scope furnished with a screen, and screens furnished with coloured 
transparents. 

101. Snips’ Compasses, W. F. Reynolds, Nightingale-lane, London Docks 
~—Dated 8th January, 1874. 

First, in this invention, the bowl which carries the compass card is 
fixed to and oscillates with the ship instead of being swung in gimbalsas 
heretofore. Secondly, the lubber line is hung on a pivot and preserves a 
vertical position however much the ship rolls. Thirdly, the card is floated 
so that itis only just heavy enough to sink, and is painted or marked on 
its outer edge. The centre is formed by a plain paralle! pin passing through 
a collar or ring, formed by preference of a stone or jewel, such as is used 
for timepieces. 


102. Woop Casxs, J. P. R. Woodley and J. Anderson, Burton-on-Trent 
—Dated 8th January, 1874. ; 
The invention relates to apparatus for cutting the edges of staves tothe 
desired shape, or the process commonly called jointing. For this purpose 
each stave is successively placed on a table, on or in a groove of which an 
endless chain traverses with projections, one of which by acting on one 
end of a stave drives it forward between a pair of radial shafts, or shafts 
at angles one to theother, carrying cutters to produce the desired angles 
to the edges. The relative position of the shafts is variable by right and 
left-hand screw motion, by which these angles may be varied. These 
shafts are supported in a frame capable of movement transversely to that 
of the stave, to adapt the cutting to variations in width of the stave. 
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Thoxo motions are effected by cams or tappets, and rotation to the cutter 
shafts by straps or bands, A saddie piece operated by the attendant and 
a stationary roller aid in guiding the stave to the cutters, whilst weightod 
lover arms with rollors hold the stave during the cutting. Tho invention 
also relates to apparatus for hollowing the inside surface of the staves, 
For this purpose each stave is as in the last apparatus placed ona table so 
as to bo acted upon by one of a series of projections from an endless 
travelling chain, by which it is moved into position to be cut by rotary 
cutters driven by band or strap, and is guided whilst moving forwards by 
a template or roller or rollers, Weighted guides and a weighted pressure 
rollor guide and aid in holding each stave in position during its traverse. 
Tho cutting of the outer surface or “ backing” of the staves is effected by 
each stave being moved forward by a similar endless chain on a table, so that 
the outer surface of such stave may be acted — by other rotary cuttors, 
the motion of the staves being aided by weighted pressure rollers and — 
Tho invention also relates to means for effecting the desired bevelling of 
the edgos of the heads of casks; pieces of wood jointed together to forma 
hoad are placed between, and so as to be held by pins betweon two plates 
capable of sliding sideways on other face plates, 10 axes of one of those 
face plates is hollowed to receive through it the axis or spindle of its slid- 
ing plate. Rotary motion is given to this hollow shaft to causo tho 
rotation of the several plates, and the “head” held betwoen them, but 
during this motion other motion is given to the axis or spindle to the 
slidinyy plate carried by the plate affixed to that hollow shaft, so as to 
cause the head to revolve in an oval direction, so that its edge may be cut 
by the bovelling cutters to an oval form capable of adjustment as to ex- 
font. Tho cutters are supported in slide rest for adjustment. The invon- 
tion also relates to means for planing tho edyes of the separate breadths 
of wood to form the “ head.” For this purpose a table and endless chain 
such as before referred to are employed to conduct the pieces between a 
pair of rotary cutters, and the distance apart of the axes of these cutters 
is regulated to the width of wood under operation by a pair of pins or 
projections carried by frames operated by right and left-handed scrow, 
such frames also carrying the axes of the cutters, 

103, Ancuions, D. Williams and J. Gurr, St. George’s-road, London,— Dated 

Sth January, 1874. 

Tho chief objects of this invention are to simplify the construction of 
anchors, and to render them more efMictont in taking and holding the 
ground, Tho improvemonts consist in an improved and simple method 
of forming and arranging thearms and crown of the anchor in combina- 
tion with the shank thereof, and in order to distinguish the same from 
other previous methods or forms of construction the inventors intend to 
losiynate anchors constructed according to this improved method as 
“trunnion anchors,” 

104. Reoutarina tie Sreep or Steam Exaines, D, Davies, Mansfield. — 
Dated 8th January, 1874. 

This invention consists principally in attaching a screwed rod to tho 
stoam valve and in so connecting such screwed rod with a sliding bush on 
tho * governor ” spindle, that as the arms of the governor expand the 
valvo is screwed down or closed, and as the said arms collapse or fall the 
valve ia serewed up or opened, 

105. Car ron TRAVELLING on Restine Tur Heap, J. Atkinson, Stonefeld- 
strect, Lslington.— Dated 8th January, 1874. 

The invention consists of a cap or head-dross having an air cushion or 
cushions surrounding or enclosed in it, which may be intlated at ploasure, 
106 Fire-nans, R. Newton, Keighley. Dated Sth January, 1874. 

This invention relates to the construction of tlre bars having a cireula 
tion of water therethrough, and to the apparatus employed for supporting 
the said bars and for securing a provision for the required circulation of 
water through the said bars, 

109. TurkMomerens Usep in Deer Sea SounniNes, HW. Negretti and J. W 
Zamobra, London, — Dated 8th January, 1784. 

The object of the present invention is to construct a self-registering 
thermometer which may be used in deep sea-roundings, or in other 
places not casy of access, whereby the correct temperature at any desired 
depth or position may be obtained without the slightest risk of error. 
110. Coat Smaus. Wacons, WH. A. Bonneville, Paris.--A communication 

from D. Lambert, Marcinelle,—Dated 8th January, 1874 

Tho invention consists in making in one single piece the two wheels and 
axletree of the small wagons for conveyance of coal in coal pita, 

ALL. FLoatina Docks anp Pontoons, J. L. Clark and J, Stanfleld, Weat- 
minater-chambers, — Dated 8th January, S74. 

This specification describes constructing the dock or pontoon of a serios 
of cfreular or nearly circular tubes placed parallel to each other, either 
longitudinally or transversely, connected with similar vertical tubes at 
their ends or sides, 

112. Gas Burnnens, J. F.C. Farquhar, Long Acre, London.— Dated 8th 
January, 1874. 

This provisional specification describes a burner of the argand class, 
with two or more concentric rings. , 
113. Umaretias, Panasots, ANDSunNsuADES, J. Lasendy, Bradford.— Dated 

Sth January, i874, 

This provisional specification describes an apparatus for binding the 
ends of the ribs to the handle when the umbrella ia closed, 

116. Inmearine anp Reomrening Numucr or Persons, J. Robertson, 
Nitshill Dated Sth January, 1874 

Tho features of novelty constituting this invention are the arrangement 
of the platform and its operating one or more fingers or pointers ; also 
the cards on which the number of persons entering tramway car or 
other vehicle are registered by marks or punctures, 

118. Wrinuina any Manatina Macuines, W. Marshall and T. A. Crosskill, 
Hull,--Dated 8th January, 1874, 

Tho bearings of the top roller are provided with india-rubber cushions 
which convey an elastic or yielding pressure to the roller, the tndia- 
rubber being made with one or more vertical openings to increase its 
clusticity, 

120. Arranatus APrLicanLe To CANDLES WHEN Burnino, G. 8. Fleming, 
Oxford-atreet.— Dated 1th January, 1874, 

A cap of metal, porcolain, glass, or other material is applied to the top 
of the candle so a8 to form an enclosure round the wick and upper part 
of the candle, such cap being formed with an internal shoulder to rest 
on the top of the candle, and with a flange at the bottom to give it sulll- 
cient wolht to cause it to descend as the candle becomes consumed, 

1223. 2 Rotnine Mreats, @ W. Dyson, Tinsley, - Dated wth January, IS74, 

This consists of a rack, single or double, working into or’ between 
Pinions or wheels whon driven by one or a pair of eylinders or rams 
siirect or throuyh tho intervention of gearing, the pinions or wheels Doing 
in connection with the rolls, by which the metal or other body is reduced. 
oe tamer, @. H.C, Hedley, Wolverhampton.— Dated 9th January, 

Tho foutrures of novelty of this invention are the forming of a firo-lightor 
with ploces of wood, moving on a contre, into a star or fan shapo, to ox- 
yand tts burning surface, give quick ignition, and also to allow it'to fold 
togother into a bundle for the convenience of packing closely into boxes 
or casos, for stowage or exportation ; also the dipping of the ends of the 
Pieces of wood into an imflammable composition of rosin and coke or 
but ner To a — only ; not comenting the ploces of wood together, 
ae . & thom ~ dotached and independent of each othor, 

24. Insunating Trirarar Jonpu rs, B. 7. 

Dated Oth January, i874, eee ae oe Truman, London. 

This provisional specification refors to a former patont, No, 482, of 
1872, for a process and machinery for covering wire with insulating mato- 
rial, and doserihos moans of imparting rotation to the wire without giving 
any rotation to the receiving drum oxcept the ordinary axial rotation 
Tho provisional specification also describes a mode of and apparatus for 
forming & porfectly solid covering to those portions of the wire which 
form tho unton between the various lengths in which the covered wiro 
is necossarily made, It also describes the employment in the machines 
usually termed covoring machines of two screws, one in a hopper az i thy 
othor in a casing, which is supplied by the hopper. The scat é : _ © 
of the two scrows causes the material to issue re milarly and see thon “ne 
by the outlet of the casing, which may communicate with | ‘t re or di : 
through which the wire to be covered travels. It also Gaonal fede . 
of entirely or partially closing at will all or somo of the o on inet mon 
eylinders of machines for washing and cleansing gutta Bei mi ae pet = 
anlogous materials, the object being to render the pied rag Joa te ‘al 
in the raw state or in amall pleces, and before auehemnantines Mean een 
om a mere with a machines), impossible, 

ad. / CHINES FOR ReaSING FLou _. 

TE ayeeent Reha spe nr wo January, 1876 woun, W. Pinder and A. @. 

This consists in giving to silk stoves for sifting te y » 
or pulverixed material an intermittent reclprossting wastien ta een 
tion with the usual rotary motion, the intermittent reciprocating aay a. 
—— by crank, eccontric, or cam, caused to revolve by suitable 
126, Seiranpicatina Weiantna Macnines, MW. Pi j , 

a J. cnn Sere Dated oh pn Fe Liverpest, 

10 Improvements in self-indicating weighin achines 
this invention consist in fixing or sttashing s ivediar tebe of sane 
or other suitable material to the revolving dial of the weighing machine. 
This circular tube is partially filled with merewry or other suitable fluid. 
tnside the tube there is fixed a chain or croas-bars, or other suitable con. 
ps for the purpose of breaking up the morcury or other fluid that 
; contained in the said tube, thereby retarding or checking its vibration, 
a. STEAM Boriens, v. MacNab, Greenock,—Dated 9th January, 1874, 








none 1 boiler comprii ix h p - 
e ieal shells arranged in two connected horizontal lone at eee 
he lower cylinders have also connected ta thom ad thely wndersides 





tubular logs, those of tho sevoral cylinders being connected by transverse 
tubes sy bottom, The lower cylinders are fitted with flue tubes, 
which aro arranged so as to leave a space along the middle of each cylin- 
der for admitting a man to easily examine and clean any part, Tho fur- 
nacos are arranged at one end of the lowor cylinders, and the fire gases 
thence along under the lower cylinders to their back ends, whence 
hey return through the tubes in the lower cylindors to the front ends, 
noxt travelling towards the back end botween the lower and upper 
cylinders, 
128. Biocks on Stans ror PAvinG, AND Pires AND Tries ror Sewace 
anp Drarnina, J. Woodward, Darlington.—Dated 9th January, 1874. 
This invention consists, First, in making blocks for paving roads and 
slabs for footpaths and curbs, as well as pipes and tiles for sewage and 
draining from the molten refuse, slag, or scoria which exudes from blast 
furnaces employed in the smelting of iron or other ores ; Secondly, in the 
employment of an endloss chain of travelling moulds for receiving such 
refuse, slag, or scoria, moulding the same into form and ae ny | tho 
blocks, slabs, pipes, or tilos whon moulded and set; and, Thirdly, in an 
arrangement of travelling platform on to which the moulded blocks or 
other articles are daveel. and which, travelling forward very slowly, 
carries the samo through an annealing chamber or furnaco, and delivers 
thom proporly annealed at the other end. 


129. Pickens ror Looms, 7. & Bennett, Newton Heath, — Dated 0th January 


1874. 
Instead of punching a piece out of the picker to pass the picking strap 
through, the inventor merely makes two longitudinal slits in the hide, 
and he then presses tho strip which is between these two slits outwards, 
so that it forms a bar or staple round which the loop of the picking 
strap is passed, and as this bar is in a level with and not above the 
spindle, the pull” of the strap is much more direct, the picker runs 
onsier, and the holes through which the spindle passes are not so liable 
to become worn as in pickers of the ordinary construction, 

131. Borris Lanes, J. M. Napier, Lambeth.— Dated 9th January, 1874 

According to this provisional specitication, to prevent the fraudulent 
use of bottle labels a cancelling instrument is employed, which may con- 
sist of a tape attached under, or it may be attached to the face of, the 
label, When the cancelling instrument is pulled the label is torn and 
defaced, Other modes of applying the cancelling label are also described, 
132. Currina or Gerrine Coat, &. 8. Norris, Kenyon, Manchester.— Dated 

wth January, 1874. 

According to this invention the machine is made with rotating com- 
pound cutters, so constructed, arranged, and combined, geared or con- 
nected together in rows, sets, or series, as at a single operation to cut or 
form in the coal or other substance to be operated upon, a groove, oblong 
recess, or continuous slot as long as the row of cutters measuring ina 
line cutting the axes of the wholo of the cutters at right angles to such 
axes. The machine is actuated by a handle or hand wheel carried by a 
quadrant =" to any angle, so as to facilitate working near the 
sides of a gallery. The substance displaced by the cutters is withdrawn 
by screws, spirals, or equivalent means, 

133. Serararors on Winxnowina Macuines, F. J. Drechsler, Camden Town, 
—Dated 10th January, 1874. 

The novelty of the invention consists, Firat, in constructing the bottom 
of the hopper with two leaves, one of which adjusts the extent of open- 
ing through which the seed passes on to the screen and the other receives 
a vibratory motion which assists the flow of the seed through the hopper ; 
Secondly, the invention consista in giving the meshes of tho screen 
themselves in leu of their frames a knocking or vibratory motion ; and, 
Thirdly, in placing an indicator outside the machine in a position that 
will enable the finger of the same to be acted on by a fan that is driven 
by the blower, and which forms a medium for indicating the requisite 
speed at which the blower should be driven when dressing different 
qualities and classes of seed. 

134. Curtain Hooks anv Ciivs, @. Walker, Birmingham,—Dated 10th 
January, 1874. 

This invention refers to the formation of a hook or clip consisting of a 
pair of — aws or grippers capable of being opened or tightened by 
means of a sliding slotted plate, the bent end of the hook or clip having 
an oye for attachment to a swivel, hook, or other means of connection, 
and which may in some cases be dispensed with. 


135. Houvens ror Lames anp Canpies, J. D. Derry, Notting-hill, London, 
— Dated 10th January, 1874 

Holders made so as to rock or swing, being in two parts, called respec- 
tively “carrier (for lamp or candle) proper and “ supporter” upon which 
the carrier rests or swings. 
136. Savery Vaives, J. Ralford, Bradford.—Dated 10th January, 1874, 

This invention relates to employing an auxiliary valve and dise to 
which is fitted a weight for the purpose of keeping the required pressure 
in the boiler or steam generator, The steam passing from the Potter or 
stoam generator passes through a steam passage formed under a main 
valve seat, then through a passage made on the side of a cylindrical box 
forming the outside of the safety valve, and through an auxiliary valve, 
arriving in a chamber formed between the disc andjthe top of the main 
valve, pressing on the top of the main valve, keeping it shut. Should 
the pressure in the boiler exceed the working pressure it will lift up a 
weight fitted on a spindle by means of the auxiliary valve closing, and 
the main valve will open, allowing the steam to escape through an escape 
pine ; dirdetly the pressure falls to the working pressure the weight will 
all, open the auxiliary valve, and close the main valve, A tap or valve 
is fitted in the bottom part of the safety valve to which is fixed a spiral 
rod having a float at the extremity. The tap or valve communicates 
through a passage with the valve box lid, in which a steam whistle is 
attached togive an alarm when tho water is below water line, or a fusible 
plug is fitted in the stopper of the whistle. A tap is also fitted to the 
op 4 valve to blow off steam when under pressure or when required to 
do so, 


137. Steam Generators, M. and @. K. Billings, Leicester.— Dated 10th 
January, 1874. 

This invention relates to the application of plates in the rear ond of the 
fluo from the fire in the boiler, to prevent the too free escape of the 
heated gases and products of combustion before thoy have given off their 
full amount of heat to the water, and to regulate such escape, Those 
plates are applied so as to admit of a certain amount of pussaye past 
them, and in addition they are formed in two or more parts, applied in 
relation to each other, so as to vary tho extent of the passage as required, 
138. Manuracture or Vats, GASHOLDERS, AND OTHER Vesseta, 7. Jensen, 

Chancery-lane.— A communication from BJ. Krichsen and 8. Edwards, 
Copenhagen, Denmark.— Dated 10th January, 1874 

Vats or other vessels made of artificial stone in one ploce, or in several 

pieces dovetailed and comented together, 


139. Facinrratine Tue Tracuine or Anirumeric, J. Brennan, Sheeld, 
Dated 10th January, 1874. 

A frame or set of shelves provided with vertical partitions forming 
separate spaces for units, tons, and hundreds, To these shelveaare fitted 
indicators, by which figures can be displayed to view. To each of the 
said shelves and spaces is also fitted a double-jointed rod, on which discs 
or counters can be sliddon or arranged as required, in order to show a 
correspondence detween the numbers of discs or countors and the indi- 
cated figures, 

141. Concrere Buitnines, C. W. Corpe, Great Winchester-street-buildings, 
London, — Dated 10th January, 1874. 

This invention has for its object improvomonts in apparatus of the 
character described in the provisional specification of an invention for 
which lotters patent were applied for by the said Charles William Corpo, 
dated 26th October, 1872, No. $183, such apparatus being used in the 
erection of concrete buildings; and according to these improvements 
apparatus of this description is much reduced in cost, and by its sim- 
plicity in working a great saving in labour is effected. According to 
those improvements the horizontal panels aro attached to the uprights 
by means of a hook and eye. The hook is secured to the rail by screw 
bolts, which can be easily removed, The eye is forged on, and a screw 
bolt is passed through the thickness of upright, then secured with a nut 
at the back, and with a washer on the front face of upright, Anothor 
method of fixing the panels to uprights is by means of a slotted plate 
secured to rails of panel with serew bolts, and a conical headed pin on 

late screwed on face of upright, the slot in the plate being passed over 
ho head of the pin and then allowed to drop, this socuring the panel 
firmly to the upright. Round cores for panels and uprights are used 
with slot holes at certain distances to form various thicknesses of wall, 
the parts being secured together by flat pins or wedges, 


S68, Ranway Coup.inas, J. Hf, Cohra, Hamburgh.—Dated 10th January, 
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La 
This consists in threading a portion of the draw bar which is beneath 
the vehicle, and working an clongated nut, or a nut with elongated bars 
thereon, the nut with or without the bars being in connection with an 
extension piece through a long toothed pinion and a socket forming the 
attachment to the Tesletance apring. The long toothed pinion is geared 
into by a wheel upon a rod, whose opposite ond has a bevelled wheel upon 
it, and this is geared into by another bevelled wheel upon a rod running 
athwart the carriage, and to which handles are arranged for operating 
the coupling mechanism. 
148. CLeanino anp Smoornina THe “ Denta” or Reps or Looma, J, 
Foster and W. Whittaker, Bradford. Dated 0th January, 1874. 
This consists of an arrangement for rotating brushes to act upon the 
dents of reods so as to cleanse said dents. 
144. Teern Geanine anv iN Lupaicatine Beaninas, C. Avery, [sling- 
ton, — Dated 10th January, 1874, 
The specification of thisinvention describes a novel arrangement and 
combination of teeth goaring comprised within a hollow eylindyical mai 


whoel with two sets of tecth formed on ita inner circumference, the 

gearing being so arranged that motion is imparted to two central vertical 

—- one turning within the otber, and both in the same direction. 

Also lubricating bearings and axles by moans of wicks, 

145. Rouuna Merats, J. Sykes and T. 8. Bateman, Barrow-in-Furness, 
and J. Mellard, Shefleld,—Dated 10th January, 1874. 

This invention consists in rolling metals by moans of two rollers fixed 
on axlos setat an angle, and of a table on which the article to be rolled ts 
supported. As the rollers revolve they draw the article furward, and by 
reversing the motion of the rollers they force it back again, ‘The requiatte 
variations in the diamoter of the article are produced by moving tho 
rollers nearer to or further from each other, 

146. Sizino Macuines anp Drvina Yarn, EB, Lord, Todmorden,—Dated 
10th January, 1874. 

The imp ta in sizing consist in feeding the said ma- 
chines by bobbins of yarn, which are brought direct from the spinning or 
winding machines. The invention consists also in drying the yarn after 
it has been sized, drossed, bleached, or dyed, by means of currents of 
heated or dry air, which are produced by theexhaustion of a fan or other 
apparatus for oxhausting air, 

147. Exrractina Quinine rrom Bark, A. A, Deiss, Fish-street-hills 
London. —Dated 10th January, 1874. 

This provisional specification describes extracting quinine from bark 
hy a hot process, The bark to be troated is — in a close vessel, and 
the vapour of alcohol or other solvont is admitted at the top and permeates 
amongat the bark and condenses to form an extract, which runs out at 
the bottom, from which extract the quinine is obtained. 

152. Riverina rus Jours aNnp Seams or Boxes, C. Mohr, Birmingham. 
—Dated 12th January, 1874. 

Tho novelty in this case consists in the use or application of a spring 
clip to clasp and hold rivets in their places, before being headed or 
clenched, and at the same time to retain the plates or sheets in place 
where they are intended to be joined or riveted together, #0 as to facilt- 
tute the operation of riveting and reduce the cost thereof by saying time, 
and in the employment of unskilled labour, 

154. Porraste Connectors ror Harness, J. 8. Cockinas, Birmingham 
~4 communication from 8, Reynolds, Pittsburgh, U.S.— Dated 12th 
January, 1874, 

The novelty of the invention consists in so mou!ding the hook for cast- 
ing that it should leave the sand without the necessity of coring, and 
thoreby dispensing with much labour, in moulding, filing, and shaping, &o 
161. Puppiina Inon, J. @. N. Alleyne, Butterley Ironworks.—Dated 12th 

January, 1874. 

This invention relates to puddling furnaces of the kind having a rot«t 
ing bottom of basin form, and to rabbles to be used in connection there 
with. The basin is formed with a double bottom and supported on a 
tubular shaft. A pipe extends up this shaft conveying water to jote in 
the apace between the two bottoms, which jets play on the under surface 
of the upper bottom to keep it cool, the water flowing down the tubular 
shaft to an outlet at the bottom, The rabble consists of a stom with a 
number of tines projecting down from it into the fused metal in the 
basin. The rabble has either a reciprocating or rotary motion imparted to 
it for more effectually stirring the fused metal. 

163. Trearina Imprkenaren Porous SunsTayces EMPLOYED FOR 
Errectina Cuemicat Decompostrion OF CERTAIN GASES AT AN 
Exvevarep Temeeratunre, HW. Deacon, Widnes,—Dated 12th January, 
1s74. 

Thia invention consists in renewing tho activity of the contents of 
apparatus containing porous materials impregnated with chemical aub- 
xtances When such substances are soluble in water or will combine with 
water, or can contain water, as water of crystallisation, by cooling the con- 
tents of the apparatus, and then passing steam through such apparatus, 
173. Manvuracrure or Sopa In Revotvina Furwaces, W. Black, Hed 

worth, and D. Hill, Raat Jarrow.—Dated 18th January, 1874. 

The ossontial feature of this invention consists in heating tho mixture 
of sulphate of soda, carbonate of lime, and small coal in such a mannor as 
to prevent the formation, as far as possible, of caustic lime ; and this 
may be accomplished by putting the whole mixture of sulphate of soda, 
carbonate of lime, and small coal into a revolving furnace together, or by 
heating the carbonate of lime by itself, but stopping short in the heating 
at that point at which it begins to give off carbonic acid and forma lime 
and then adding the sulphate of soda and small coal, 

175. Lire Buoys, W. Beverley, Aberdeen, —Dated 13th January, 1874, 

The feature of novelty which constitutes this invention is the clastic 
ring for fixing the buoy to a person's body. 

182. Avromatic Mustcat Instruments, D, Imhof, Oxford-street, London, 
—Dated ith January, 1874, 

This invention relates to means of damping or taining notes pro- 
duced by the strokes of hammers worked automatically by pegs or pro- 
jections on a revolving barrel or other travelling surface, © sounding 
object struck by each hammer is ——— with a damper connected to a 
lover mounted by the side of the hammer lover, and having like it a nos 
or key point in the line of tho travelling pegs. A projection on tho 
hammer lever raises the damper when tho hammer is raised to strike, 
and after the hammer has struck, the peg which acted on it still for a 
short time holds up the damper by acting on the nose of its lever. For a 
sustained note, besides the ordinary peg for raising the hammer, an ex- 
tended projection is fixed behind the pee on the travelling surface, which 
»rojection by lifting and keeping up the hammer raises the damper and 
eae it up Serine tho time desired for sustaining the note. 

189. Every or orner Grinpina Macnines, C. Heaton, New York.— 
Dated 14th January, 1874. 

First, a device, or improvement, which enables the user of the machine 
to properly hang or attach the wheel or grinder to be revolved, and also, 
when required, to so change the location of ita centre, that though it may 
be out of truth, it shall balance and revolve truly in the machine, 
Secondly, a device for preventing omery dust or grit from cutting the 
arbor or its bearings, and also for — away from tho arbor out- 
side its bearings such oil as may be of no further use, Thirdly, a conve- 
nient, new, and simple arrangement for bringing tho rosta used upon or 
about grinding machines to the position desired, Fourthly, a rt m of 
construction for a grinding machine, which onables great solidity to be 
joined to convenience in fandling and use, and good mechanical con- 
struction. 

214. Comnustinin Comrosrtions, J. H. Johnson, Lincoln's-inn-flelts,— 

A communication from B, A. A, Lamarre, Paris, —Dated 16th January, 
1874. 

This invention relates to certain combustible compositions suitable for 
burning as signals or for illuminating purposes, whereby a brilliancy, 
duration, and intensity is imparted to what ure known as “ Bongal” 
lights, torches for signalling or illuminating purposes and pyrotechnic 
displays not hitherto attainable. Also to certain peculiar envelopes or 
casos for the said compositions when used as torches, Whatever may be 
the colour of the flame decided upon, the basis of the composition, 
according to this invention, consists of botled linseed oil and a suitable 
proportion of non-drying oil, such, for example, as olive oil or colza oil 
combined with a chlorate and colouring matter, 

272. Morive Power Macutne, C, Worssam, Commercial Wharf, Kingsland- 
road —Dated 22nd January, 1874. 

Tho novelty of the invention consists in placing endloss gearing travors- 
ing straps provided with hollow and solid projections within a ctstorn 
or tank, hich when immersed on their external surfaces of gearing in 
water will through the medium of their buoyant hollow projections give 
a continuous traversing or revolving motion, 

358. Seur-Braktna Lowerino Anp Florine Arraratos, J. HH. Johnson, 
Lincoln's-inn-flelds,—A communication from W. Hart, Philadelphia,— 
Dated 28th January, 1874. 

This invention relates te an arr t of apparatus for provonting 
accidents in raising and lowering boats and other objects by causing tho 
welght of the load to tantly and aut tically apply a brake to the 
draught rope or ropes Crone the medium of a lever or levers, and to 
thus arrest its own motion, the removal of the brake requiring the con- 
atant attention of an operator, any inattention on the part of whom 
evn only result in the reapplying of tho brake and tho stopping of all 
movement, 

465. Sreet, J. Webdster, Birmingham.—Dated 5th February, 1874. 

This invention refers to cortain improvements in apparatus for regulating 
the formation, mixing, and flow of atmosphoric air and common eoal gas, 
auch mixture being employed in the carburising of iron to produce steel, 
2352. Rerniceratine Arranatus, G. Haselti Southampton-buildings, 

London,—A communication from J. J. Bate, Brooklyn, U.S.-—Dated 
6th July, 1874. 

The said invention is applicable to eithor railway refrigerating carriages 
wo called, or to chambers, rooms, or storehouses, nearly or quite her- 
motically closed and intended for the storage of articles of food requiring 
a low temperature for their preservation, or to smaller rooms serving a 
like purpose, but. more nearly approaching in character what are 
commonly termed refrigorators; but when the said invention is to be 
used in refrigerating carriages, ice as the ae should beused, Tho 
said invention is also applicable under conditions requiring only a com- 

yaratively moderat tion of temperature, as, for ple, in dwell- 

as houses and the like, to secure comfort to the ocoupants or for 
sanitary purposes in hospitals and other buildings. 

2366. Makino Soar Bunnies, A. M, Clark, Chancery-lane,A communica- 
tion from 8. B. Blias, New York,—Dated 6th July, 1874. 

The object of this invention is to furnish for the amusement of children 
a toy instrument, by which soap bubbles may be ecaail uickly 
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and 
produced without the spilling of soap water, and other faconv jonces, 
and it consists mainly of the arrangement of a casing or receptacle for 
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Soap and soap water, with an air pipe and exit tube, in which latter the 

Quantity sequined for a bubble is regulated by a suitably constructod 

yalve mechanism. 

2872. Seraratine Srony Supstances FROM Foretan Beans any Wut, 
T. Clauderay, Bradford.—Dated Tth July, 1874. 

By an ascen current of water, to which motion is imparted by 
centrifugal pump, the desvending beans or wheat aro carried forward, 

e stony and herd and heavy substances by their yreater specie gravity 
it into'a receptacle and are removed ; an archimedian screw, working 
partly in water and enclosed in gauze, carries forward tho beans to tho 
point of delivery and further cloanses the same. 

2380. Pyeumatic Exectrrtc Gas Licutino Apparatus, 3. B. Bean, 
Boston, U.8.—Dated, Tth July, 1874. 

The claims to this plete specification ‘are, First, an apparatus for 
the of lighting and extinguishing gas, in which compressed und 
sopehed’ oe is used for opening and closing the cocks, and a galvantc 
current of electricity used for tho lighting of the gas. Secondly, in an 
apparatus, for lighting lamps by electricity, a mechanism for making and 
breaking the current of electricity in the Joe, thereby lighting the gas, 
as and for the purpose set forth and described. Thirdly, in combination 
with an apparatus in which compressed and rarefied air is used for the 
turning of the gas cocks of an olectric apparatus so arranged that it will 
automatically transmit the current of electricity to the next lamp in 
succession, for the purpose set forth. Fourthly, in combination with the 
diaphragm g and rod f of the rocking lover wv, ag | wire X X, the metallic 
snapping wire O and the metallic pole n, as and for the purpose herein 
shown and described. Fifthly, in combination with the clectro-magneta 
o, p, and the armature 5 of the catch or recess 2, lever v, insulated wedge 
7, springs r, ¢, and their insulated a. q, # and the wires &, &', 2, 2, 
A, 4, U, as and for the purpose horein set forth and described 
2388. Prorvutsion or Suirs anv Vesses, G. 7. Bouagteld, Sutton.—A 

communication from L. J. B. de Fresne, Paris.— Dated Tth July, 1874 

This invention has for its object improvements in the propulsion of 
ships and vessels, The invention may in general terms be said to con 
sist in replacing all mechanical agents such as paddle-wheels, screws, &e.. 
however actuated by the action of a column of air incessantly discharged 
against the liquid under the water line by means of one or several force 
pumps worked by steam power or otherwise, 

2300. Siowat Lanterns, A. M. Clark, Chancery-lane, London.—A com- 
mnnication from the Universal Signal Light Company, New York.— Dated 
Tth July, 1874. 

This invention consists in securing to the bottom of a common lantern 
a reservoir for some volatile oil, in which is pivese a small pump having 
a hollow piston, the end of which is closed by the thumb in drawing the 

as into the pump barrel, After the barrel has been filled by blowing 

nrough the piston the gas is driven upward through two tubes placed 
one on cach side of the lamp-burner, where it instantly flashes into a 
flame a foot or more in height, and gives a signal which may be seen ata 
long distance, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

Tuk improvement in the iron market to which I adverted last 

week is still perceptible, but its development is, as might be ex 

pected, very slow. Though the miners’ dispute has been virtually 
adjusted, and the men in many instances are resuming work on 
the terms formulated at Birmingham, yet the preliminaries to 
actual working are only being arranged. Owing to the protraction 
of the strike many of the pits have been overtlooded, and the 
workings of all have more or less been injured; and the process of 
etting them into workable condition is anything but momentary. 

hus, coal cannot decline in value for some time, because, until 
purchasers are to a certain extent surfeited with supplies of the 
minoral, there is little chance of any drop. Further reductions in 
iron are not likely to precede reductions in coal, for the standard 
of the second-class qualities of iron is the lowest possible at any 
profit, and the first-class makers, with their prices quoted £2 
come and their comparative indifference to the heavy rates 
demanded for coal, have also enjoyed, if hardly activity, the oppo- 
site to quietude, Consequently, when coal does depreciate, the 
impetus it may give will be felt more by the peti class firms 
than by the first, and the probabilities are that while the former 
may appreciably reduce quotations the latter will hardly follow 
suit, a. if they do, not to a proportionate extent. 

South Staffordshire must look after its laurels. Already cus- 
tomers are beginning to forsake the district, and transferring their 
patronage elsewhere, and if makers are not soon enabled to re 
atrict this migration of orders industrial operations will soon feel 
their loss, and that not superficially. Vitality must be regained, 
and it can in the advent of lower rates. I believe that in a com 
paratively short time after the miners have begun work in earnest 
cheaper fuel will restore the trade to something like an average, 
At present the demand for iron is most conspicuous for plates and 
sheets, Asa natural consequence, prices ae steady, even of the 
ordinary makes, 

The prevalent high temperature is lessening the output of 
finished iron, and though lately only some three clays a week have 
been done, yet the production is considerably less now than it has 
been for some time. In some instances, where the demand is only 
moderate, consumers are experiencing inconvenience by reason of 
the lessened yield. In respect of the pig iron trade quietude is at 
present characteristic. Improvement, however, is anticipated, but 
out of the 153 furnaces in the district forty-seven are now in blast. 
Of course, when full working order again prevails, the output from 
this small number will be altogether inadequate to meet the ne- 
cessities of the market, and then additional furnaces will have to 
be relighted. Prices of pig iron manifest a tendency to decline, 
consequent on the importation into the district of that produced in 
the North, and offered to consumers at rates lower than those of 
local manufacturers. It is regarded as a significant fact, that 
whereas orders for pig of this imported quality fetched hereabouts 
£7 10a, per ton, they are now only realising £4128. 6d, The quo- 
tation for the Lilleshall hot air pig is £5 158.; Staffordshire grey 
forge is £6 per ton, while £3 5s, is only being obtained for the 
district common cinder pigs. 

As to the coal trade, I may remark that, generally speaking, it 
is in an unsatisfactory state. The demand is literally nothing, 
At present no intimations of any drop in prices has been received. 
On the contrary, I have it on the authority of one of the principal 
coalmasters of South Staffordshire that no reductions are sechalio 
for at least two or three weeks, The price of coal west of Dudley 
is—seconds coal, 15s, 6d.; a 14s, 6d.; and slack, 7s, per ton, 
Upon this basis colliers will bé paid 4s. 6d, and miners 3s, 3d. per 
day for the next three months, It may be pointed out that Dur- 
ham ooke is now being sold in the district at 50 per cont. under 
what it realised in 1872, it being now delivered in the district at 
30a, per ton. 

There has been no alteration of any t in the lition of 
the industrial productions of Birmingham and the district. The 
settlement of the minors’ strike has, however, rendered the general 
prospects of business more hopeful, everybody anticipating speedy 
reductions in the price of the fuel. Ironfounders, on the whole, 
are fairly supplied with orders ; in some instances particularly for 
Sar und water mains, and in others for machine castings, the 

atter being required principally for the iron rolling mills of the 
North of England, The great cost of production continues pre- 
judicially to affect the iron tube trade, and it is believed tho re 
striction of operations now being adopted will not be stopped until 
an additional drop of £2 in tube strips has been announced. 
The manufacturers of steel tubes are better off in respect of orders 
on hand, Both on home and export ts the d 1 for 
edge-tools romains satisfactory, The marine ironwork trades are 
without any reportable alteration either as to demand or prices, 
Improvement is characteristic of the bolt trade, the out and nail 
washer departments, and the lock trade, In the japanning and 
tin-plating branches fresh orders are not coming io quickly, but 
the operatives find full employment in stocking for the autumn 
and winter requirements, © minor miscellaneous trades are 
generally in a satisfactory state, 

Within a comparatively short distance of Dudley, and an easil 
le journey from Wolverhampton, aretho Rowley Hills, whi 

1 formation, The idea that coal should exist here 














are of true 





was years My considered as absurd, for it was held that the lav® 
forming the hills had forced itself through the whole tract of the 
land, and so destroyed the mineral, Experiments, however, have 
been made by the Karl of Dudley and Mr, Minton, and now it 
has been incontrovertibly proved that the coal beds remain unin- 
jured, the lava only having been forced up through a small crater 
and overrun them, Mining operations were commenced at the 
Earl of Dudley's Lye Cross Pits, Oakham, and all the measures 
reculiar to South Staffordshire have been passed through. The 
rat measures came upon were the 2ft. and brooch coal, which was 
4ft. Gin., and of good quality, The next was 29ft., a good, dense, 
furnace and coking coal, Gubbin ironstone was next found, and 
10 owt, was yielded to the yard. The heathen coal, which was 
afterwards reached, was 5ft, Sin. thick, of a good quality, 
and the best for furnaces or coke, or for the purposes 
of smelting cold blast ivon. Under that were the old ironstone 
measures, and they are said to be second to none in the district, 
Following these were the new mine coal, which is 3ft. Gin, thick, 
and very good and bright. Then came valuable fire-clays, which 
were free from stone mixtures. Underneath these were the 
fire-clays coal, and lastly the bottom coal was reached last 
Friday. The total depth of tho pit in question is 269 yards, and 
the workings will, it is hoped, eventually extend over the whole 
allotment of 100 acres, It is worthy of remark that throughout 
the two years the sinking has been carried on, though a large 
quantity of dynamite has been used, yet no accident has happened 
to any of the workpeople, 

The resolve of the representative coalmasters and miners of 
North Staffordshire to advise their respective constituents to 
accept a drop in the remuneration of the latter of 10 per cent. 
has been virtually acceded to, The men have held a mass meeting, 
and determined that, considering the present state of trade, and 
other adverse circumstances by which they are now surrounded, 
they will accept the drop. When, however, trade revives they are 
unanimous in the proposition that an appeal should be made 
for its restoration. 

An ordinary meeting of the shareholders of the Sandwell Park 
Sinking has been held at the Queens Hotel, in Birmingham, The 
report of the directors congratulated the shareholders on the 
discovery of thick coal—a result at once so creditable to the 
knowledge and judgment of those by whom the enterprise has been 
organised, and so important, not only to the shareholders them 
selves, but to all persons interested in tho trade of the district. 
The engineer's report detailed the circumstances in connection with 
the beginning of the undertaking, and proceeds :—The second shaft 
was commenced on the 24th of last month, and is now being 
pushed on with vigour, night and day, and, by the adoption of 
somewhat novel means, I hope to complete it in twelve months 
from the date of the commencement. The winding engines in 
contemplation for this second shaft will be capable of lifting 1000 
tons of coal daily if required, and these will be erected by the time 
the thick coal is i in the second shaft. Negotiations for 
the construction of the siding on the main line of the Great Western 
Railway from Wolverhampton to Birmingham, and the basin on 
the Birmingham Canal, have been opened, and these means of 
disposing of the produco of the colliery will be shortly put in 
hand, ‘The water pumped at the present pit is about 110 
gallons per minute, and is sold under an agreement to the 
Birmingham Canal Company. The principal mines which have 
been discovered in the sinking are as follows:--Brooch coal, 
2ft. Gin, thick, at the depth of 380 yards, Thick coal, 6 yards 
2ft. Gin. thick, at the depth of 418 yards, the top coal being 
of excellent quality, but the bottom part not so good, Gubbin 
ironstone, good quality, bat small yield, and the heathen coal, 
4ft. thick, at a depthof 427 yards, of excellent quality, with Ift. of 
additional coal, lying 2in. below the 4ft., which may be capable‘of 
being worked with the 4ft. white ironstone of excellent quality, 
and very large yield, at a depth of 454 yards, This, in my judgment, 
will ultimately be found of considerable value, but cannot be made 
available until some of the thick coal has been worked from over 
it. New mine coal 2ft. Gin, thick, at a depth of 438 yards, of a 
fair quality, but too thin to be of much ma It may, however, 
thicken away from the shaft, but this is rather doubtful. The 
bottom of the shaft is 440 yards from the surface, and ends in 6ft, 
of fire-clay of a fair quality, and may ultimately be worked for tire 
brick purposes ; but this, like the white ironstone and heathen coal, 
must remain in abeyance until the thick coal has been worked off 
to a considerable distance, The first explorations from the present 
shaft will be directed towards the park, As regards the rapid 
development of the whole extent of 1700 acres, I would strongly 
recommend the shareholders to wait patiently another twelve 
months, by which time considerable light will be thrown upon the 
northern portion of the estate by the contemplated exploritions 
in the thick coal. By these means the best site for additional 
shafts will be pretty accurately indicated, and thus, probably, a 
saving of many thousands of pounds will be effected. The chair 
man (Mr, P. D. Bennett), in moving the adoption of the report, 
claimed that the success of the company had contributed im- 
mensely to the advantage of the district, and probably added a 
very many years to its commercial life, and, he trusted, prosperity, 
Resolutions were passed subdividing the existing shares, and in- 
creasing the capital to £100,000, in £10 shares (and the directors, 
in deference to the opinion of several shareholders, altered their 
proposals from £25 to £10); the new shares (after providing for 
allotments to Messrs, Johnson and Nicholls, in satisfaction of the 
agreements to them) to be allotted pro rata, The sum of £2000 
was voted to the directors for their services during the past four 
years. Tho next general meeting was fixed for August 6th, 

As to this company, I ma add that Mr. Henry Johnson, the 
socretary, is about to publish, by subscription, a work giving an 
account of the stratigraphical character of all the beds passed 
through, with romarks on their fossil contents, In this under- 
taking ho will be assisted by Professor Ramsey, LL.D., and Pro 
feasor Morris, F.G.S. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ANOTHER undoubted improvement has taken place in the value 
of pig iron, which was quoted on Tuesday's market at 72s, 6d. for 
No, 1, and 67s, 6d, for No, 3, for immediate delivery. Makers 
are tolerably well sold forward, and the stocks at works are very 
small, much less so than they were three months ago. Of course, 
it is well to bear in mind that there is a great deficit in the pro- 
duction of the blast furnaces of Cleveland since the strike, the 
weekly output at the present time not exceeding 30,000 tons, 
whereas it has averaged from 35,000 to 40,000 tons a week 
over the last two years, Many of the furnaces put out of blast 
during the recent strike of ironstone miners have not yet 
been relighted, and some furnaces, in cases where makers 
have not a market for the whole of their production, are still | 


worse before they mend, Prices for rails continue very unre 
munerative, manufacturers having to cat it very fine in order to 
compete successfully with Welsh and Belgian houses, 

Plate makers are better off for work, the shipbuilding trade on 
the Tyne, Wear, and Tees, being just now in a very tlourishing 
condition, and its prospects looking well for the future. I have 
heard it stated that some vessels have lately been booked at 
£5 a ton less than the prices quoted at this time last year, It is 
generally understood that shipbuilders have to be content at 
»resent with small profite where they book new contracts, although 
in some cases where contracts were made a year or eighteen 
months ago, they may have the chance of a pull. 

The half-yearly meeting of the Board of Arbitration held this 
week in Darlington, was chiefly remarkable for the fact that for 
the first time in the history of the board the workmen at one of 
the works affiliated refused to be bound by the board's decision. 
The recalcitrant workmen were employed at the Carr House 
Works, Hartlepool, and struck work in the face of the board's 
decision, It was therefore ordered, in accordance with the rules of 
the board, that they cease to participate in membership. 

Another case of some importance to ironworkers and owners of 
ironworks came before the board, The men employed at the 
Darlington Ironworks claimed wages for the time they were idle 
during the Whitsuntide holidays, This was refused by the man- 
agers, and an appeal was made tothe Board of Arbitration, The 
case is likely to come before Mr. Rupert Kettle, and will form a 
precedent of some consequence, 

Sir William G, Armstrong and Company are now undertaking 
the construction of a 100-ton gun, which will be the largest of its 
kind yet built, if my information is correct. 

The coal trade is in rather a quiescent state, Negotiations have 
been commenced for a further reduction of wages in the Durham 
coal trade, The amount to be proposed will be either 10 or LS per 
cent. Prices of coal and coke are unaltered, Demand is very 
slow. 

The Britannia Iron Works, at Fence Houses, owned by Messrs, 
Hopper, Radelitfe and Co,, have ceased operations, owing to the 
failure of the firm, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Dunine the past week there has been more business done in the 
iron trade of this district than for « considerable time back, and 
the improvement which I noticed in my last report seems likely 
to be well maintained, as inquiries are both numerous and import 
ant. There is a decidedly firmer tone in pig iron; and many of 
the principal sellers who are fully engaged for the next month ox 
six weeks are now asking higher rates especially where anything 
like prompt delivery is required. The chief demand is still for 
foundry iron, but orders for forge numbers are rather more plenti 
ful, and it is expected that this class of iron will advance in price 
| and approach nearer its proper relative value as compared with 
No, 3. Forge iron at present can be bought delivered in the Man- 
chester district at from 65s, to 704, por ton according to quality, 
No, 3 foundry is quoted at from 74s, to 76s. per ton delivered, In 
manufactured there is no very material change, Shippers and 
others still seem disinclined to give out anything but orders for 
very small parcels of finished iron goods, but notwithstanding this 
it is difficult to place orders where prompt delivery is required 
Makers are asking from £9 108, to LY 15s. for ordinary bars, and 
hoops are quoted at from £11 5s, to £11 10s, per ton, ” 

Most of the Lancashire forges continue pretty fully employed, 
and founders are still moderately busy, , 

The coal trade is quieter, and the demand for house five dk 
scriptions particularly is dull. The market has a downward 
iain, and it is not improbable that some detinite reduction 
in prices will be made at the end of the month, For the limited 
supplies of good burgy and slack there is still a very fair demand 
and prices are at present well maintained, but inferior description» 
are being pushed upon the market at very low rates, The pit pric 
in the Wigan district range about as under; Arley Mine coal, Ls 
to 16s, ; house coal, 13s. to Is. ; common ditto, 1s. per ton ; 
burgy, Sa, Gd, per ton ; and slack, 6s, to 7s, per ton, Thero is nv 
material improvement in the coke trade, the demand for Lan 
cashire makes is very dull, and prices range from Ls, and 17s, to 
25a, and 26s, per ton at the collieries, 

There are numerous complaints from various parts of Lancashir 
as to the manner in which the miners are working, and attempts 
at stacking are in most cases followed by a cessation of work on 
the part of the men, 

The strike in the Askton and Oldham district is gradually col 
lapsing, and many of the men have already resumed work on the 
masters’ terms, 

A private meeting of the Executive Committee of the Amalga 
mated Association of Miners was held in Manchester on Wednes 
day, and amongst the resolutions passed was one in which the 
committee expressed their approval of the terms in which thi 
South Staffordshire strike had been settled. 

Although there is comparatively not much doing in Lancashire 
in the way of opening out new collieries, considerable progress is 
made in extending the workings of existing concerns, The Ince 
Hall Coal Company are pushing forward the sinking of a new shaft 
to the Arley Mine, underneath Amberswood Common. The 
Moss Hill Coal Company are sinking a new shaft to the mines 
already being worked, and Messrs, Brandon and Co, are sinking a 
similar shaft at Gathurst, 


Ss 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

IN consequence of the fair holidays, business of all kinds has 
been suspended in Glasgow and the district for nearly a week, At 
the end of last week the iron market was quict, but the improved 
tone, which I noticed in my last letter was preserved, There are 
indications that a better business may soon set in, 

While the warrant market has been quiet makers’ prices are 
exhibiting a slight upward tendency. The following are the quo 
tations ;:-Gartsherrie, No, 1, 105s,; No, 3, S4s.; Coltness, No, 1, 
1108.; Summerlee, No, 1, 105s,; No, 3, Sds,; Langloan, No, 1, 
105s,; No, 3, 85s,; Govan, No, 1, 82s. 6d.; No. 3, Sls.; Calder, 
No, 1, 105s,; No, 3, 85a, ; Shotts, No, 1, 102s, Gd.; No. 8, 85a,; Carn 
broe, No, 1, 87s, Gd.; No, 3, 828.; Monkland, No, 1, S5s.; No. 3, 
Sua, Gd. ; Clyde, No, 1, 828, Gd.; No, 3, 81s, Gd.; Eglinton, No, 1, Sis. ; 
No, 3, Sls,; Dalmellington, No. 1, 83s,; No, 3, 8la.; Glengarnock, 
No, 1, Ws.; No. 3, 8ls,; Carron, No, 1, 85s.; Kinneil, No, 1, 82s, 
6d.; No, 3, 77s. Gd. 

The shipments of pigs from Scotch ports during the week ending 
the 18th inst, showed a considerable advance on the corresponding 
week of 1873, but as a result of the temporary suspension of busi 
ness in Glasgow they have not been so large this week, The im 











working on slack blast; but taking all things into account, it is | ports of Middlesbrough pigs at Grangemouth also exhibit an increase 
still argued that the prospects of trade are vy and makers as compared with those of the corresponding week of last year. 


are holding more firmly to their quotations than they have done 
for a long time back. The quality of iron most in request is 
that required for foundry purposes, this being a brand with which 
Cleveland now supplies not only the foundries of the immediate 
neighbourhood, which are every year becoming larger and more 
numerous, but the ironfounders of Staffordshire, Yorkshire, and 
Derbyshire, to say nothing of Scotland and foreign countries, At 
the present time it is caloulated that more than a third of the pig 
iron made in Cleveland is for foundry purposes, 

In finished iron orders are still scarce, and a number of works 
are working half and quarter time. One works in the neighbour- 
hood of Sunderland has been entirely closed during this last week, 
The a Iron Company have not yet recommenced their 
Springfield Works, which ave lyin, = inoperative, Other works 
dion size and importance aro still lying idle, and makers of rails 
are in some cases complaining that things seem likely to get 


Nearly all kinds of manufactured iron have now been reduced 
in price, but the reduction has as yet had no salutary effect upon 
the trade, Orders are very scarce, with but ee | prospect of 
immediate improvement. 

There is a superabundance of coals of all sorts in the market, 
and although the prices have sustained no general break, purchases 
here and there are being made much below the published quota 
tions, Accumulations are rapidly rising at the pits, and, on 
account of what they have suffered from the strike, the miners are 
powerless to prevent them, 

The miners in the Glasgow district have had their wages again 
reduced, No resistance has been offered by the men, who have 
been “ broken,” and it is believed all will submit te 1s, reduction, 
which will make the rate of w: Gs, per day, In this same dis. 
tricot Mr, Dunlop's miners are all out of employment, They came 
out on strike against a reduction of wages some nine weeks ago, 
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and had to leave their dwelling-houses with their wives and fami- 
lies, The agents made a show of advising the men to continue 
their resistance, but the attitude assumed by them is a mere pre- 
tence, inasmuch as Mr. Dunlop is obtaining a plentiful supply of 
coals to keep his furnaces in blast from other laces, where the 
men are working on the masters’ terms, The coalmasters through- 
out the whole of the Glasgow district have made a general reduc- 
tion in the price of coal, as a means of ian aod the demand, 
which is very sluggish. At a number of collieries in the neigh- 
bourhood of Carlisle belonging to Messrs. James Waddell and 
Son, and Messrs. James Thornton, the miners have had their wages 
reduced by 2s. per day. we 

Some weeks ago there was a lockout at many of the pits in Ayr- 
shire, consequent on the Galston miners declining to accept the 
reduced wages. Ata meeting of coalmasters held at Kilmarnock 
on Friday it was reported that all the collieries on strike had par- 
tially resumed work, and in these circumstances it was considered 
advisable to declare the lockout at an end. The collicrs locked 
out and those on strike have now the opportunity of returning to 
work at a wage of 5s. per day. ’ 

In all parts of the mining districts wages are falling as a result 
of the plentiful supply of coals. The other day about 200 men 
were discharged from one of the Lochgelly collieries in Fifeshire, 
owing to the scarcity of orders. Those who were kept on have 
had their wages reduced to the extent of 2s, per day. _ 

Upwards of two months ago the Glasgow bolt and rivet makers 
struck work to have their hours reduced from fifty-four to fifty- 
one per week, ‘They have new been obliged to go back to their 
employment, not merely without gaining their point, but also at 
a reduction of about 40 per cent. in their wages. 

The Clyde and foreign shipping during the month of June was 
on the whole satisfactory. The arrivals show an increase, as com- 
pared with the corresponding month of last year, of 8600 tons, 
and the departures an increase of 12,000 tons. For the six 
months the arrivals exhibit an increase of 76,000 tons, and the 
departures an increase of nearly 100,000 tons. 

Messrs. P. Henderson and Co., of Glasgow, have added a new 
vessel to their line of emigrant ships for the New Zealand trade. 
The ship, which has been named the Auckland, was built by 
Messrs. Robert Duncan and Co., of Port Glasgow, and will form 
the tifth of the line. She is 1250 tons register. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE miners’ strike cannot be said to be settled as yet, although 
it is, apparently, in a fair way of being so disposed of. After my 
last report was written the two secretaries of the Miners’ Associa- 
tion forwarded a long and courteously worded circular to the 
coalowners of both the South Yorkshire and North Derbyshire 
districts, in which they detailed the steps taken in the matter by 
themselves and the delegates, concluding by expressing a hope 
that the owners would see their way to assenting to a drop of 10 
per cent. This circular and other cognate matters came before avery 
Ceara meeting of cualowners at Doncaster on Saturday. 
Mr. Charles Bartholomew again presided, and the whole of the 
leading collieries in both counties were represented. Earl Fitz- 
william, who is a large coalowner, wrote agreeing with what had 
been done up to that time. The meeting again went very 7 
into the matter, and after deliberating about an hour and a-half, 
a resolution was passed accepting the proposition that the men 
resume work at 10 per cent. reduction, and referring the question 
of the further 24 per cent. to arbitration. The owners will, in all 
probability, name Mr. Robert Baxter — of Baxter, Rose, and 
Norton, London—as their umpire, and the men Mr. Burt, M.P., 
or Mr. Macdonald, M.P. In case they cannot agree an umpire 
will be called in. 

This would, on the face of it, appear to be an amicable settle- 
ment of what had threatened to be a serious dispute, but itis a 
matter for regret that in many of the villages and towns there is a 
disposition not to abide either by the result of the arbitration or 
by the action of the acting council of the association. As an in- 
stance of this hostile feeling I may cite a mass meeting of about 
3000 persons, chiefly miners, which took place at Wombwell, on 
Tuesday afternoon. Messrs. John Normansell and 8, Casey, the 
two secretaries, were soundly rated for their advice—to accept the 
reduction—and a threat that they, the miners, must have money 
or they ‘‘ would put Messrs. Normansell and Casey to great in- 
convenience,”’ was loudly cheered by those present. The chairman 
of the meeting stated that the money must be got, even if the 
colliery they had bought had to be sold, and the houses near it 
mortgaged. There was great cheering at this proposition. At the 
close of the meeting a vote of censure was unanimously and 
enthusiastically passed upon the officials and executive of the 
association, A further meeting, with a similar result, was held at 
Barnsley on Wednesday. 

I regret to observe that, in some parts of the district, the men 
on strike are inclined to be riotous and violent. On Monday, for 
instance, a large number of both men and women set upon 25 men 
in the employ of the Manchester, Sheffield, and Lincolnshire Rail- 
way Company, who were loading coals at the Edmund’s Main pit, 
and stoned them so vigorously that they were afraid to continue 
work. <A body of police afterwards arrived for their protection. 

The Masters’ Association, to which I briefly alluded last week, 
has been consolidated under the style of the South Yorkshire and 
North Derbyshire Coalowners’ Association, with « capital of 
£200,000, divided into 20,000 shares of £10 each. The leading 
rules of the association are as follow :—A person or firm joining 
must state the number of imperial tons of coal raised annually at 
their pits, and all prices and wages to be paid by such colliery 
owners shall be settled by arbitration between the owners of the 
colliery and the association. Before, however, any person or firm 
can be admitted into the association, it is provided that they shall 
subscribe for two shares in respect of every 1000 tons of coal 
annually raised from their pits, and deposit a promissory note to 
the amount of 10 per cent. on the total sum in respect of profits 
assured in each year; such promissory notes to form a guarantee- 
fund, and the board shall demand payment thereon to meet calls 
or liabilities, or the amount can be paid in cash, and invested in 

Consols, and the interest paid to the depositor. With regard to 
assurance and compensation, the articles state that each firm shall 
assure its profits at such a rate, not being less than 1s. nor 
exceeding 2s, Gd. per ton, as may be agreed upon with the 
Finance Committee, after considering the special circumstances 
of the colliery. The assurance payments to be made in each 
case by the association in respect of profits to be based 
on the quantity of coals actually being worked at the time when 
the pits were put on strike or restriction, taken on the average 
workings during the previous three months, such average not to 
exceed the rate at which the pits were assured. The contributions 
from each firm to all liabilities of the association for payments of 
assurances, expenses, or otherwise, shall as to expenses be based 
on the last returns of tonnage, and as to assurances on the amount 
of notes given, and calls will be made from time to time as re- 
quired on each firm in due proportion after such date. Each firm is 
allowed to amend its returns, the object of the association being 
that each pit should be assured as closely as possible upon the 
actual workings. The association claims the right of fixing the 
rate of wages as well as the working hours of those employed at the 
pits of members, for it is provided that no advance in the rate of 
wages payable to workmen, or concession or variation in the terms 
of their contracts, occasioning any additional payment to them, 
or an advantage in the rate of wages, or an alteration in the 
number of their hours, shall be made or agreed to be made by any 
member without the previous consent of the board, except in the 
case of growing boys. In case of a strike, restriction, dispute, or 
demand on the part of the men of any pit belonging to a mem 

of the association as to any alteration in the rate of wages or 
working hours, notice shall be given to each member, and a 


meeting called at once to consider the matter, and the owner of 
such colliery shall be guided by the instructions of that meeting 
as to the course to be pursued ; and no concession shall be made 
unless in accordance with a resolution of the association. It is 
also provided that a lockout shall not be determined upon unless 
a week’s notice has been given to every member that the subject 
will be considered at a time and place to be stated in the notice, 
nor if members holding one-fourth in number of votes determive 
against it ata meeting. Any colliery having coke ovens connected 
with it may assure upon the quantity of coke manufactured. One 
of the most important rules is the nineteenth, which says—‘* No 
member of this association shall hold out any pecuniary or special 
inducement to any workman to enter into his service beyond the 
ordinary wages paid at the colliery, nor employ any workman on 
strike or locked-out at any colliery belonging to this association.” 
Contravention of any of the rules, either by a member or his 
agent, incurs a penalty not exceeding £100; and in the case of a 
continuance of it to a daily penalty not exceeding £50. 

These rules have, I believe, been drawn up by an eminent London 
solicitor. If carried out in their integrity they are calculated to 
be of considerable use to the colliery proprietors, and should con- 
stitute a check on the demands of the men from time to time. 

At several of the collieries preparations are being made for the 
resumption of work, and the number of men on strike is smaller 
than at this time last week. There has been some little difficulty 
in obtaining coke, but it has not been of an insuperable nature, a 
slight advance in prices having proved sufficient to bring in a 
fairly goo supply. At some of the ironworks much inconvenience 
has nevertheless resulted from the stoppage of the supply of coals. 

The whole of the Sheffield trades remain very quiet notwith- 
standing somewhat easier quotations for several classes of goods. : 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Next week I shall be in possession of authentic information 
relative to the next reduction of wages amongst the ironworkers. 
A meeting of ironmasters preliminary to carrying out the reduc- 
tion is to be held at Cardiff, and it would My that a large num- 
ber—very possibly the majority—are in favour of a reduction 
of 20 per cent. This will bring wages about equal to what 
they were previous to the dawn of the good times we have 
been enjoying. But I am afraid that this will not be suffi- 
ciently low to enable the Welsh ironmasters to compete with 
Belgium, or to obtain a share of the American trade. The iron- 
workers cannot see the justice of a reduction at all, though the 
fact ought to be.evident to everybody, and there is a strong re- 
solve, I am informed, to strike against any further reduction. 
Provisions, they say, are so high, some of the necessaries of life 
actually rising at the present moment, that on the lower wages the 
men will not be enabled to live, An incident will show the un- 
reasonableness of the working men in steadily refusing to see that 
the interests of both employer and workman are identical. 

On Saturday there was a settlement of accounts at Plymouth, 
being the first under the last reduction of 10 per cent. On Monday, 
instead of assembling early, and pag | by extra work to make up 
for their loss, the mass of the men did not come at all, and the 
whole of the colleries were idle. It was thought absolutely 
necessary to mark the change of wages by something or other, and 
the decision was in favour of idleness and drinki In a peram- 
bulation over the district I never saw the iron works so dull. What 
with bad times, great drought, &¢., there is scarcely anything 
doing. Gadlys was silent, Abernaut nearly so, Cyfarthfa closed, 
Dowlais nearly stopped, with the exception of the Goat Mill, for 
want of water, Plymouth one furnace only going, and all the pud- 
dling furnaces out, Taff Vale moderatively active but only a spurt, 
Treforest dull ; so the list runs on; in fact, look where I would, the 
same es picture was presented, 

I see that the Swansea and Cardiff Steam Smokeless Coal Com- 
pany, which took the Resolven and Pentre Collieries from Cory and 
and Co,, have declared 124 per cent. The coal trade is moderately 
active, and prices are in a little degree firmer than when I wrote 
last; but colliery speculations have attained their perigee. There 
are too many in the field now to insure any brilliant success 
such as crowned many a venture in black diamonds twelve 
months ago. Another reduction, too, is imminent. 

At a large meeting of coalowners held on Friday last, it was 
unanimously decided to give notice to all the colliers of the 
association in South Wales and Monmouthshire, on the lst day of 
August, of a cessation of contract. This implies a reduction, and 
the reduction will come into force, I hear, on the lst day of Sep- 
tember. This will probably be 10 per cent. 

The Union of the Amalgamated Miners is not in so healthy a 
condition as it has been, and rumours have been current that it 
is tottering. This is scarcely correct, but there has, no doubt, 
been large defections from the body in some parts of the district. 
It would seem that the levies have been heavy in order to main- 
tain the South Staffordshire colliers, and many have not only 
fallen back in their payments, but left the union altogether. This 
rumour has magnified so much that Messrs, Pickard and Wm. 
Halliday have visited several parts of the district of late and made 
stirring appeals to the colliers in the Rhondda, Pontyprid, and at 
Aberdare. Iwas present at the Aberdare rence and was satisfied 
that Halliday still retains considerable influence ; but, asacoalowner 
remarked, how long this will continue when the reduction comes 
into operation remains a doubtful point, The first sign of a rup- 
ture has been given at Merthyr by the formation of a separate, or 
Welsh, union. This, I must admit, is ominous, as national pre- 
judices are certain to tell on a large number. 

I am glad to chronicle the fact that the water supply to the 
works is improving, on account of the plentiful rains we have had 
during the last few days. Dowlais Works of late have been de- 
pendent on a supply obtained from the coal-pits; but even with 
this much inconvenience has been felt. 

There seems to be a general *‘ split” poing on amongst the iron- 
workers, and in their case, as in that of the colliers, the formation 
of another, a Welsh society, is being actively carried out, 





THE CHEMICAL, MINERAL, AND METAL 
MARKETS, 


[From Messrs. R. R. Kelly and Co.'s Report.) 

Tue Chemical market is steadily improving, and the more extensive 
chemical works are fairly active. Soda salts have been on the whole very 
firm with good trade ; borate, since the reduction to £70, has been brisker ; 
crystals, ash, and bicarbonate firm ; caustic dull at quotations, and tend- 
ing downwards ; nitrate, more demand and firm as to price ; potash 
market quiet with unaltered values ; alum in steady demand at top 
rates ; saltpetre dull; ammonia sulphate brisker for forward than for 
present delivery, value unaltered ; carbonate very steady ; bleaching 
powder firm and scarce for i diate, with improving tendency ; arsenic 
varying slightly us to price; zinc and copper sulphates steady; sal 
ammoniac retains its stereotype figures ; gnesia and rm, 
but little doing. The d for acids improved, and English tartaric 
rather stiffer ; citric steadier, and a trifle busier; oxalic dull ; copperas 
unaltered ; salt cake slower: manure salts find contractors with i ing 
cae The Board of Lier 3 a for the half-year ee no meee 

uraging as com) correspon periods and 1872. 
The imports of alkali have sensibly declined ; 
and products, ly increased; of nitrate of 
sal ae Sears ; brimstone much increased. The weight 
as 














prussiate, ls. 9d. to 2s. 4d.; yellow . 113d. to Is. ; tartrate, 
cream of tartar, French, £5 ils.; saltpetre, 22s, a ‘Acetate 
£37 ; bicarbonate, £15 15s. to £16 ; borate, borax, refined, £70; soda ash, 
48 to 50 per cent. 2}d.; soda crystals, £5 12s. 6d. ex ship; caustic cream, 
so ll B, .b g > want white, £16 5s. to £16 10s. ; ie cent. 
white, £25 ; » Lis. 12s,; sul Glauber salt, 
10a. salt cake, £8 68, to £8 10s. ee aie 
‘inerals. clay, 42s, to 45s. ; phosphates of lime, ordinary, 60 
cent., 1s. ; 90 per cent. 1s, 4d. to is. Sd. per unit ; Bolivian, £6 448. : 
: 80 per cent., 1s. 4d. per unit; Estramadura, ls. 8d. to 1s. 5d. ; 
Curacoa guano, £6 2s. 6d. U.K., and £6 5s. to £7 Continent, 70 per cent. ; 
chrome ores, £6 to £8; copper ores, 15s. 8d. to 15s. 9d. unit ; iron 
ores, red hematites, British, 27s. to 30s. ; burnt iron ores, 60 per cent., 
6d. the unit; Manganese ores, 70 per cent., 140s. to 150s. ; Pyrites, 
, Bhd. ; , 10d. the unit ; antimony ore, £10 to £12 
The metal market has had pervading it a general complaint 
dulness. The retrospect, aspect, and rospect of the metal trade have 
nothing in them to engender satisf , and yet, withal there is an 
abiding feeling that something beneficent is at hand; that all 
hands will soon be at their accustomed work, and that 
demand for their products will arise as soon as the workers are ready. 
The depth of the gloom, no doubt has been fathomed. Ithashad a - 
ful nn about it. But wants are not always created to the will of ex- 
ca Who wants more iron? is the question of the hour. The 
ution of half-a-million tous of exported iron shows only half the 
seriousness of theiron crises. This item points homeward for the re- 
mainder of the deficit, i.¢., a deficit as comparing the present with a period 
of excess in every particular that never had a poraiies. The measure of 
the present trade is enormous and transcends by far all else of the same 
character in the whole world. We maintain that we should withhold our 
fears until we can comprehend the magnitude of imports of more than a 
million, and exports of more than £650,000 sterling aday. The volume 
of trade is pretty nearly on alevel. Iron at last has a downward 
tendency, and there is a point of declension at which it is possible it ma: 
answer the purpose of users to turn it once more to an augmented account. 
Glasgow warrant iron is stiffer for gambling account. Makers’ iron easier 
and poorer further to ease. The troubled furnaces of Cleveland 
will soon give way to the tolerable stability. Other iron-centres see that 
cheapness must be absolute, and the time is not far distant when trade 
regularity will be jated with i d magnitud Copper, very 
quiet , tin, tendency so improve ; tin-plates, still ra her more unsettled : 
some men have given in on masters’ terms ; lead firm, and likely to re- 
main so ; — still quiet, but no apprehensions of decline ; Quicksilver 
dearer, and reported scarce. Gold coined at the Royal Mint in 1873 :— 
3,800,000, against 15,000,009 in 1872, and 10,000,000 in 1871. The Board of 
Trade returns for the half-year show : —Imports, a decrease of copper 
regulus, and an increase of copper from Chili, an increase of iron and 
silver, and a large decrease of steel and quicksilver, a decrease of lead, 
tin, zinc, and gold. Exports show an increaseof brass, wrought copper, 
yellow metal, railroad iron, lead, of £877,000 in telegraph wire, &c., tin, 
zinc, a decrease of unwrought copper, hardware, of 315,000 tons of pig 
iron, of bar iron, wire. iron hoops, &c., tin-plates, cast and wrought iron, 
steel, steam eng and inery, plate, &., gold (five-and-a-half 
— 
etals.—Antimony, regulus, £48 to £49 ; copper, tough ingot, £34 to 
£85; best selected ingot, £86 to £88; Chili bas, cas £76 to £17 58. 
Chili regulus, 15s. 3d. to 15s. 9d. the unit; Wallaroo, £89. Pig iron :— 
Glasgow warrants, 79s. 6d. ; Gartsherrie, No. 1, 107s. éd. ; Coltness, No. 2 
105s. ; Middlesbrough, No. 3, 65s., nominal. Lead :—English, soft pig, 
£21 to £21 5s.; refined red lead, £23. Quicksilver, nominal £20 
Spelter :—English, best, £22: Silesian, £22 to £22 10s. Tin :—Euglish 
a = a, by to fon og nee £104 to £106; siraits, £97; 
wa, £ ; Austral: s £98. Tinplates, best charcoal, 
1.C., 808., nominal. "Zine sheet, £27 10s. to #28.” ” 
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creased ; saltpe' 
of alkali exported with a decline of value of only £145,000, 
pany ~ a dee for by an increase of value hemical 
sundries, 

Chemicals.—Acid, citric, 4s. 8d.; muriatic, £4 10s. to £8; sulphuric, £3 
10s. to £6; tartaric,1s. 7d. to 1s. 7d}.; alum, best lump, loose and in 
barrels, £8 10s. to £9; und, £9 10s. to £9 15s.; cake alum, £6 10s.; 
ammonia, carbonate, 7}d. to 7}d.; muriate, £42 10s.; sulphate, white and 
grey from £16 for 23 per cent. brown £15; ammoniac, }e bs 
arsenic, white powdered, £10; benzole, 30 per cent. 2s. 3d.; 90 per cent. 
8s., bleaching powder, £12 to £12 10s.; i nd sulphate, £26 to £27 10s.; 

and rusty copperas, 65s. to 70s.; Epsom salts, refined, £5 15s. to 
5s. Potash salts :— $ ; pearls, 47s, 6d. to 





2 mate, pots, 35s. 6d. ; 
48s.; chlorate, 10}d. to 10jd.; miuriute, 80 per cent. £6 10s., f.0.b; red 








1874, | 187 
Castings—Large— 220248 a. || Iron—Pig in Scotland— £324, £4 d. 
nu @ oy te 0} No.1 sscscceeee| 40 0.4 23 6 
oe 0 317 0.. 0 
810 “ap 9 0 7 0..0 0 
0 «00 0) -|47 6.000 
70 «9 00)! eed BE Bad # B 
00 .00 0) No.3 sscseeeeee| 20 10 00 
8 0 .13 0 0 | PipesinGiasgow ....) 30 ..$ 0 0 
|| Platesin Giaagow ..../12 @ ..0 0 0 
+|/1610 ..19 0 0 seoeee {1315 ..16 0 0 
-|4310 ..14 0 0|| Rails—Oleveland ..../ 8 5 ..815 0 
-/14 0 “ly 0 Oo) Glaagow........../10 0 ..W10 0 
90 «00 0) 8. Yorkshire, Steel|}1016 ..1L 10 0 
lo .16 00 Do. Iron} 8 5 1.9 OU 
00 -0 00 Wales ........./ 710 ..8 6 0 
0 .% 00 RalleOrd—-Cloveland 6uv .700 
cooe] O es 0 
| 83 0 6 00) 10 “F308 
. zs ¢ = Si) 
° ~8 0 0) 5 oe 
° oe ee rer "$3 
. 31 0 0) 
\@e 3000! 70 «800 
. 94 0 0) +|1210 ..1310 0 
00 «0 0 0} -{1810 ..15 0 0 
018 ..1 0 0|| -|13 0 ..18 0 0 
16 358i -|/1310 .15 0 0 
10.000 {14 0 ..16 00 
17 .v00 50 «0 0 0 
| 2 0 ..2010 0 
015 ..019 0 310 “ibe 
00 «010 6) -/9 6 1M 7 6 
| +-|/2315 .. v 
O14 018 0|| 22 10 “308 
015 70 0 0} -|}6 0 .00 0 
010 «014 0)! White, sosecseees | 9810 ..39 0 0 
06 ..010 0) Groundinoil....| 00 ..0 00 
013 .. 018 0} Oils, pertun,Seal,Pale..|36 0 ..0 00 
i] Brown ...+.-.++5/30 0 ..81 0 0 
012 .. 013 0) Yellowtotinged..| 32 0 ..85 10 0 
014 ..16 0 0|| Linseed...........0../9715 ..98 0 0 
015 ..1 0 0|| Olive, Gallipoli -|4 0 «0 00 
146.1 5 9)! ° -|/42 0 ..43 0 0 
12%.14 3} 3610 ..87 0 0 
018 ..018 0} | 03 6.000 
014 .. 018 0!) le} 81 5 ..3120 0 
07 6.010 0)| -|9 5 2910 0 
oe +0 © Oi “100 .000 
O14 ..0 0 0) -}00 .000 
012 oH ve 00 .0@00 
29 =O 
Angle in Glasgow ..../11 0 ..12 0 o|| 25 ° +026 H H 
Bar, Welsh, inLondon| 910 ..10 5 0}| -|3o .000 
Glasgow ...0....{ 710 «. 9 O O}| 20 .000 
Staffordshire ..../1010 ..1212 6|| W115 .0 00 
ales ... 910 :.0 0 0|| 2 656 «810 0 
20 «14 0 0)) 00 «000 
0 0 18 0 0); Be Bes 
60 .. 00 
lo ..20 0 | 0 ..80 00 
+13 0 |) -|35 0 ..69 0 0 
+11 lv 0} -|}9 0 .23 00 
+10 0 0 -|% 0 .000 
+11 5 0 +} 0 33 0 0 
+1010 0 410.000 
Oo «WW 6 0 Old... -|00 .000 
e +10 15 0|| Tin, Banca, per -/1000 .000 
0 1115 0 970 .0 00 
5 610 0 Bars 980 .000 
wo .000 
0 «18 00 0 «87 0 0 
a5 (1B 5 0 90 «910 0 
o 1210 0 
no 13 0 0 
nis .M40 0 180.1140 
130 .16 0 0 1M 0.200 
20 28 10 8 116 0.210 
° -000 220.3 
70 «9 00 slid 
12 0 wo°o 
190..110 0 
3126. — 116 0..118 © 
376. — 115 0.117 0 
35. = 220.2840 
336. — | 0 0 8.0 O8F% 
2156. — Zine, +++ssper ton | 27 10 0..28 10 
3B. = Sulphatein Glasgow ..| 12 0 0..14 0 0 
56 0 .. 610 0|| Manufactured Iron ..., prices nominal. 
Norg.—Cleveland prices are open to variation. 
PRICES CURRENT OF TIMBER. 

874, 1873, 1874. 1873. 
48 26/268 £4, Per Load 45 £24, a 4 54. 
© 14 0/12 0 14 10// Canada, Spruce Ist..13 013 10/11 1012 « 
10 610/310 510 Do, 2nd......10 1011 10/10 O11 5 
0610/3 560 ll 0 oll 
15 6 5)4 0 410 Will 4 
os 0;7 090 1410 151, 
1080/5060 1910 1419 
10 8 0/415 6 0 9 018 9 
0 8 0/410 5 0 O;e@00y 
08 0}/5 0 810 0/1010138 9 
10 510)310 5 0 01110/10 0101) 
10 8 6)215 3 56 10 14 10/12 0 13 19 
o465;4045 01410/10 0181, 
10 8 5)2312 3 0 1018 0| 91010 1g 
15 615/410 615 101110; 7 610 
10 6 0/410 6 0 a ad.) od ad, 
0610/4 0 610 617 6)19 613 g 
00 0/0000 $16 1B etl » 
012 0/9 012 0 615 0 610 % 
09 0/9 0123 0 & 2428) 40 4 
O11 Oj11 01230 ° 085 0/1000 0 % 
Bf, Yin, +++-20 089 0/30 088 ¥ 
026 0j}22 023 0 ae 250 © 265.0 
017 0/141016 0 . © 260 0 | 225 9 Bio 0 

10 1319/10 0 10 10 
































JuLY 31, 1874. 


THE ENGINEER. 


93 








On Saturday last the balloon experiment which had excited so propeller, and the remainder of the programme was visible only | 
The precise results must be left to 


much interest took place at Woolwich for the trial of Mr. Bowd- 
ler’s steering apparatus. This apparatus can be best explained by | Major Beaumont’s report. We do not think, however, that | bulk of gas required to support any given weight, and the 


referring to the annexed engraving. 


propellers, and a rudder with simple hand gear, the entire 


apparatus weighing about 70lb. C is a very light 
sheet iron propeller working on a vertical axis, and 
made to rotate by multiplying gear and winch at 
from 600 to 720 revolutions a minute, the object 
being to cause the balloon to ascend or descend 
without loss of gas or ballast. B is a similar pro- 
peller working on a horizontal axis at about the 
same speed, inasmuch as this may be required to 
act in any direction. A rudder A, made of 
canvas, with strengthening bands, is fixed opposite 
the propeller, and is held in any desired position 
by ordinary rudder-lines, while the propeller is 
made to revolve by hand and winch. This gear 
Mr. Bowdler did not consider was large enough to 
suit the balloon which Mr. Coxwell lent for the 
experiment, and which contained about 60,000 
cubic feet of gas. He hoped, however, that a dis- 
tinct indication of the effect of the propellers 
would be manifest. 

The experiment was carried out under the per- 
sonal direction and orders of Major Beaumont, 
R.E. The official programme was as follows :— 
(1) The balloon to be balanced carefully, and when 
in a captive condition to be raised to about 150ft., 
and lowered repeatedly by the vertical propeller 
in order to test its efficiency. (2) The balloon to 
be released, and as soon as the course be shown to 
be steady and the direction ascertained by means 
of Mr. Coxwell’s indicator, maps, &c., the hori- 
zontal propeller to be worked at right angles to the 
course of the balloon, and its maximum effect thus 
obtained carefully noted. (8) The balloon then 
to be raised and lowered by the vertical pro- 
peller, without throwing out bablast or discharging 
gas. After attaching the gear to the side—as shown 
in the engraving—Major Beaumont, Mr. Coxwell, 
Mr. Bowdler, and a sergeant of the Royal 
Engineers entered the car, and the first part of 
the programme was commenced, a series of small 
pilot balloons being sent off in succession to ascer- 
tain the direction of the wind and probable course 
of the balloon when liberated. 

The balloon was fairly balanced and the vertical 
propeller worked, and the balloon raised to a 
height of about 40ft. and lowered again. The 
vertical propeller when worked hard produced a 
decided effect; probably the maximum rate of 
ascent did not exceed 50ft. per minute, but it was 
not far short of it. There was no great accuracy, 
speaking critically, in the arrangement of the con- 
ditions. For example, the line which held the 
balloon captive was held by hand, and thus 
every foot the balloon rose it had an addi- 
tional foot of line to carry. This would tell on a 
height of 40ft., although the line was slight; and 
had the 150ft. laid down in the programme been 
adhered to the effect would have been very con- 
siderable. A mean rate of ascent and descent 
the error. 


ight correct 


After a few trials, however, the gear broke, and the 


vertical propeller became for the time disabled. Shortly after 
this the balloon was liberated for the trial of the henzontal 





to those in the balloon. 


Mr. Bowdler considered that his steering apparatus ought to 





be shown to have had an effect. 


This it had, but in the nature 


of things it could hardly be otherwise. The question is whether 
f - 





it gave promise of pr 


g a sufficient effect te be useful, and 


this we cannot at present say it did. 





| govern the course of a balloon is no easy one. 


The problem of how to develope sufficient power to alter and 


The enormous 


It consists of two fans or | there is anything of importance on which we cannot speak. | fact that the balloon is bodily immersed in a moving medium, 


without access to any fulerum by which the force of the 


> HT 





preceding years. That 


air might be turned to account, as in the 
case of a ship on the water, constitute difficulties 
that are far from being surmounted. A hand 
propeller may produce an effect that is just appre- 
ciable on a still day, but when a balloon is liable 
ilmost without notice to find itself moving at 
twelve miles an hour, or much faster, it is evi- 
dent that a power of a totally different class is 
necessary to be of any real use. We should be 
very glad to see something of greater promise 
tried in the fair and thorough way in which Mr. 
Bowdler’s gear was tried on Saturday. 


LINCOLNSHIRE AGRICULTURAL 
SHOW AT GRANTHAM, 
(From our Correspondent.) 

TuatT Lincolnshire, a great county almost wholly 
devoted to agriculture of the most thorough type, 
should be able to make an important annual show 
of stock and a horticultural display considerably 
above the average was naturally to be expected. 
That the same county, which has in a very marked 
degree become the home of makers who devote 
their entire energies to the production of agri- 
cultural instruments, some of which have attained 
a world-wide fame, should also present an imposing 
display of machinery and implements, was also a 
perfectly correct anticipation, All the principal 
manufacturers—with, perhaps, one exception—of 
the county were well represented at the Grantham 
show last week, and maintained the reputation 
gained by the Lincoln, Grantham, Gainsborough, 
Stamford, Boston, and Peterborough makers. 
Before proceeding to details it will, perhaps, be as 
well to glance at figures showing the steady pro- 
gress which has year by year characterised the 
shows of the Lincolnshire Agricultural Society, 
which is presided over by the Earl of Yarborough. 

At the Lincoln show in 1869 there were 122 
exhibitors of implements, who had a total of 1540 
articles. At Sleaford in 1870 there were 108 exhi- 
bitors in the same class, with 1362 articles. At 
Brigg, in the following year, 109 exhibitors and 1219 
articles under this head. In the succeeding year, 
1872, at Spalding, the number of exhibitors was 
125, who showed 1266 articles coming under the 
denomination of implements. In 1873 the show 
was held at Gainsborough, when the number of 
exhibitors in the class we refer to fell off to 92, with 
1120 articles. This year, at Grantham, the number 
of exhibitors was 99, who had 1629 articles on 115 
stands. The present year, therefore, heads the list. 

In the matter of local contributions towards the 
prizes, &c., this year also is to the front, Grantham 
having given £700 as against £488 by Gains- 
borough, £525 by Spalding, £379 by Brigg, &c. 
Chere has been, to continue the comparison a little 


\ further, an augmentation in the a of 


prizes, their total value this year being £1670, last 
year £1610, 1872 £1530, and similar amounts in the 
e county maintains a keen interest in 


these annual exhibitions is evinced by the attendance, which was, 
this year, 27,210—a total only exceeded by the Spalding year. 
which is regarded as being altogether exceptional, when 31,749 
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paid gate money. Of this year’s figures not less than 21,000 
attended on Friday—the shilling day. 

It would hardly be possible for rp hes to select a purer type of 
a market town in an agricultural district than Grantham, All 
the houses are brick, with red tiles, the latter giving the place a 
quaint and pleasing old-world appearance. This appearance was, 
however, shaken off for the nonce on Wednesday last, when the 
show opened, and the old town arrayed itself in a many-coloured 
display of bunting, union jacks, tri-colours, and heraldic devices, 
with not a slight dose of Latinity done into mottoes, The show- 
ground itself was well chosen in point both of adaptation to its 
peculiar use and as to locale. It was about twenty-five acres in 
extent, and was situate at the summit of a hill near the militia 
barracks, not very far from Earl Brownlow’s seat—Belton House 
—or the mansion of Sir John Thorold. The implement sheds 
measured 862ft,, in addition to which there were 4000ft. of open 
stands 20ft. in width. Mr. Dunkley, of Grimsby, constructed the 
whole of the erections from the plans of Mr. Whitton, Lincoln, 
The Grantham Waterworks Company provided a good supply of 
water at various parts of the ground, 5000ft. of piping being thus 
made use of, The judgesin the implement classes were—Mr. Jo! 
Hemsley, Skelton, Newark; and Mr. John Stephenson, Burnham, 
Barton-on-Humber. The examining engineers were Mr. R, Dyson, 
Rotherham; and Mr. Barnard, 4, Billiter-square, London. 

The first field on entry was devoted to the implement show, 
machinery in motion being placed on the extreme right of the 
space so occupied. Messrs, Tuxford and Sons, of the Boston and 
Skirbeck Ironworks, were tenants of stand No. 2, on which they 
had a 6-horse power traction engine upon steel spings, with coal 
bunker and water tank complete; an 8-horse power portable engine 
with jacketed expansive cylinder; a finishing thrashing machine 
with adjustable revolving screen; a 3-horse power portable engine 
with horizontal cylinder; an improved Appold’s No. 3 centrifugal 
pump with foot valves and strainers, and one of their cultivating 
windlasses. The pump attracted a good deal of attention. 

On stand No, 3 Messrs. John Fowler and Co., of Leeds, set out 
an engine with steam ploughing tackle, besides a couple of double- 
furrow horse ploughs. The engine was an 8-horse power traction 
for work on common roads, or for driving steam ploughing tackle, 
thrashing machines, &c. Their set of roundabout ploughing 
machinery had two self-moving anchors, and their new patent 
horizontal windlass with self-coiling gear. This arrangement 
enables the leading off pulleys of the ordinary vertical drum 
system to be dispensed with. The double-furrow horse ploughs 
exhibited by this firm were of the usual kind, and quite up to 
their customary high standard of workmanship. The ploughing 
tackle constructed by this firm has been so fully described in its 
latest developments in THE ENGINEER, that I have nothing to add, 

Messrs, Marshall, Sons, and Co., Limited, Gainsborough, on the 
next stand showed several engines, thrashing machinery and 
screw jacks, with a sack lifting barrow, a9-horse power portable 
engine, the prize thrashing and finishing dressing machine, a 
straw elevator, an 8-horse power engine, a second thrashing and 
finishing dressing machine, a telescopic straw elevator, saw 
bench, &c., were all admirable of their kind, aad finished off in 
the good style which characterises all the productions of the 
company. 

Messrs. Robey and Co., Limited, of Lincoln, showed a selection 
of engines and thrashing machinery, which, in common with most 
others in these classes, were kept in motion, and met with close 
scrutiny at the hands of the farmers present. 

Occupying stands Nos. 6 and 40 was the extensive display of 
Messrs. R. Hornsby and Sons, Grantham. This firm being 
at home, appear to have made the most of that fact. Be- 
sides showing several engines of various powers, with ac- 
companying thrashing machinery, they set out a number 
of the many different kinds of reapers manufactured by 
themseives, together with several mowers, pulpers, seed drills, 
ploughs, horse hoes, &c. The firm were awarded the first prize 
of £20 for the best stand of implements, and also a president’s 
medal for their patent spring balance self-raker reaping machine. 
This new reaper is claimed to be particularly well adapted for 
light land, and to be a carefully considered combination of the 
best principles of their other reapers, besides the spring apparatus 
which gives its name to the machine. By this spring balance the 
whole affair is placed on a powerful spring, which enables it to be 
raised or lowered by a simple self-locking lever arrangement, and 
to travel as easily as any vehicle on springs usually does, The 
seat for the man in charge is so placed and the machine so 
arranged as to be perfectly balanced on the main road wheel—a 
considerable practical advantage. It is claimed that the machine 
can in this way be made lighter than any other, weighing only about 
9} ewt., without in the least impairing its efficiency. ‘The remain- 
ing exhibits of this firm are too widely known to need comment. 

Messrs. Woods, Cocksedge, and Co., of Stowmarket, exhibited 
several 2 and l-horse gears, mills, vertical engines, chaff 
cutters, pulpers, and several carts. A new tumbling cart made 
by this firm deserves notice; by a very simple arrangement the 
shafts are so united to the axle, that when the cart is tipped up 
the horse is not jerked backwards, as is the case with all other 
tumbling carts with which I am acquainted. The advantage con- 
ferred by this arrangement is obvious, as the horse’s shoulders are 
spared many rude shocks. 

Messrs, Nicholson and Son, of Newark, had a good show of horse 
rakes of the kind which have latterly gained the firm several 
prizes, some pulpers, oilcake breakers, chaff cutters, and a 2-horse 
power vertical engine. This little engine is of a very neat type, 
improved in detail on the pattern originally made by the firm, 
Their new patent self-acting and manual delivery horse rake— 
which was referred to in THE ENGINEER report of the Royal 
Show at Bedford—was awarded a prize medal here also. 

Messrs. W. Foster and Co., of Lincoln, showed an 8-horse 
power engine, a thrashing machine, and a straw elevator, but did 
not enter them with any idea of competing. 

Mr. James Coultas, of Grantham, exhibited not less than 
seventy-five implements, including drills of many kinds and sizes, 
potato planters, horse hoes, rakes, haymakers, rolls, turnip cutters, 
chaff cutters, and other articles, 

Messrs. Coulson and Wear, Stamford, had a straw elevator and 
an 3-horse power traction engine with chain gear. 

Stands 12 and 22 were tenanted by the exhibits of Mr. Henry 
Wright, Boston, who had several straw elevators, driving straps, 
hose, &c. 

Messrs. Hempstead and Co., Limited, Grantham, did not enter 
for competition, but they had an 8-horse power engine, straw 
elevators, worked on the endless chain principle, corn and other 
drills. They had also several engine cranks bent out of the round 
bar, so as to keep the fibre of the metal continuous and unbroken, 

Messrs, Ashby, Jeffery, and Luke, of Stamford, showed hay- 
makers and horse rakes, together with several chaff cutters, and 
vertical engines, Their chaff cutter marked J, on a very strong 
wrought iron frame and wrought angle iron legs, obtained a presi- 
dent’s medal, 

Mr. Charles L, Hett, Brigg, showed a couple of 2-horse power 
engines, one vertical aud the other horizontal, besides minor 
articles. 

Mr. John E, Felton, Grantham, had several straw elevators and 
rollers on stand 16, and the adjoining stand was tenanted by a 
straw elevator by Mr. Thomas Proctor, Boston. 

Messrs. Barford and Perkins, of Peterborough, had a fine display 
of machinery and implements ; altogether showing 125 articles. 
For the stand as a whole they were awarded the second prize of 
£10, For the improved finishing thrashing machine marked B, 
shown by this firm, but manufactured by Messrs, Clayton 
and Co, a prize medal was awarded. This machine 
was, I believe, shown by Messrs. Clayton and Shuttleworth 
themselves at Bedford. Somewhat singularly, they were not 
exhibitors at this show. For their elevator and stackin 
machine (new pattern) Messrs. Barford and Perkins were award 
a president’s prize medal, This elevator possesses many excellent 
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features, it can be packed in a very small space in a very short 
time, and is extremely simple. The work of elevating and lower- 
ing is effected by two men working a winch and two wire ropes. 
It would not be easy, however, to make its construction quite in- 
telligible without an engraving. It is one of the best elevators 
yet introduced tv the public. The firm showed a number of 
ploughs by Messrs. Howard and other makers. 

Mr. Thomas Alcock, of Ratcliffe, Nottingham, exhibited a 
newly patented horse rake with high wheels, a through main 
axle, and having twenty-eight steel teeth. It appeared well 
adapted for its work, 

Mr. John Fletcher, of Winterton, near Brigg, had several grass 
mowers and reapers on the next stand, besides a steeled mill and 
two-row ridge drill for turnips and mangold seed. 

Messrs, William Walker and Son, of Tithby, Notts, showed 
several drills and horse hoes, &c. Their fourteen-row corn and 
seed drill with cog gear, waterproof seed box, &c., was stated 
to have received a president’s medal, but as I was unable to find 
the article indicated in the catalogue by this number (624), I am 
unable to report upon it. Their other fourteen, twelve, and ten- 
row drills appeared to be well constructed and capable of doing 
their work in a thorough manner. 

Messrs. Penney and Co., Limited, Lincoln, showed, not for 
competition, some corn screens, dressing, washing, &c., machinery, 
sack lifters, and holders, &c. 

Several of the local ironmongers exhibited a very extensive 
variety of articles made by sundry manufacturers throughout the 
kingdom, but not, as such, calling for special remark here. 

Mr. James H. White, of Spalding, had several neat dog-carts, 

Among the exhibits of Messrs, Gamble and Butcher, Kings 
Lynn, I found a patent ‘“‘ combined corn-dressing, double blast, 
blowing, winnowing, screening, and newly improved sacking 
machine,” which is evidently capable of doing good work, 

Mr. Charles Knowles, Lincoln, showed, but not for competition, 
specimens of coach building ; and Mr. Charles Topham, Colster- 
worth, sundry hedge-cutting knives, garden tools, &c. 

Mr. E. H. Smith, Brigg, also showed specimens of steel worm 
washers for fastening nuts. 

On the nextstand, Mr. Benjamin Kitner, of Fulstow, exhibited 
an elevator and three dressing and blowing machines, 

Mr. John Cooke, Lincoln, had a pretty good show of ploughs. 
They were of almost all varieties, and were uniformly well got 
up. For the patent turn-wrest or one-way plough, “the Climax,” 
Mr. Cooke was awarded a president’s prize medal. It is, to all 
intents and purposes, a completely reversible plough, one share, 
breast, coulter, and side wheel being carried above tke other, 
that is, these parts are duplicated; so that when one share, &c., 
is at work, the other is superimposed in a reversed position. The 
fore-wheel falls over on turning over the plough, and falling slightly 
under the beam, is prevented from getting out of position by a 
square-shouldered bolt. The handles are duplicated at a short 
distance from each other, and working on bolts at the points where 
they join the beam, are locked in either position by a movable 
swivel clamp. The use of these ploughs is urged to be that they 
enable the land to be ploughed all one way, so as to leave no open 
furrow. Whether this desideratum is worth having at the trouble 
of carrying a dead weight any distance, is another question. 

The exigencies of space demand that I should pass over the re- 
mainder of the implement exhibits somewhat summarily ; I there- 
fore cannot notice at any length the reapers, &c., of Messrs, 
Edlington, Gainsborough ; the horizontal wind engine, rams, &Xc., 
of Mr. John Bailey, Grantham ; the cultivators of Mr. Whaley,JAl- 
ford; Messrs, Hayes and Son’s carts and wagons—for the wagon they 
received a prize medal, Neither can I dwell on the exhibition of 
wagons, ploughs, &c,, of Mr. Joseph Lewin, Ropsley, near Grantham; 
the ingenious cramps, boring, &c., machines of Messrs. Frederick 
Reynolds and Co., London; the corn-lifters of Mr. Alfred Hughes, 
Brampton Ash ; the pulley-blocks of Messrs. Head, Wrightson, 
and Co., Stockton ; the drills of Mr. Thomas Harrison, Lincoln ; 
the capital ploughs of Mr. Snowden, Doncaster ; or those of Mr. 
Charles Perkins, Boston ; the reapers of Mr. Woodruff, Horncastle ; 
or the drills, &c., of Messrs. Rainforth, and Mr. Tong, Lincoln. 
It is sufficient to say that in point of implements and agricultural 
machinery Lincolnshire might very well and safely challenge any 
other county in the kingdom. 

The following is the prize list: For the best stand of agricul- 
tural implements exhibited by a maker, Messrs. Hornsby and 
Sons, Grantham, first prize of £20 ; Messrs, Barford and Perkixs, 
Peterborough, second prize of £10, For the best stand of agri- 
cultural implements exhibited by an agent, Messrs. Barford and 
Perkins, first prize of £20; Mr. James Coultas, Grantham, second 
prize of £10. 

The following were awarded the prize medals offered by the 
president—The Earl of Yarborough—for inventions or material 
improvements made by exhibitors of agricultural implements or 
other articles :—Hornsby and Sons, Grantham, for spring-balance 
reaper ; Nicholson and Son, Newark, patent self-delivery horse- 
rake ; Ashby, Jeffery, and Luke, Stamford, chaff-cutter on angle 
iron legs ; Barford and Perkins, Peterborough, elevator and 
stacking machine ; Barford and Perkins, for Clayton and Co.’s 
finishing thrashing machine; Wm. Walker and Son, Tithby, 
Notts, for 14-row corn and seed drill; John Cooke, Lincoln, for 
patent turn-wrest one-way plough ; Hilland Co., York, for cattle 
cooking apparatus ; Hayes and Son, Stamford, &c., for agricul- 
tural wagons ; and Messrs. Head, Wrightson, and Co,, Stockton- 
on-Tees, for pulley block to lift 3 tons 8ft, high. 





VENTILATION OF THE METROPOLITAN 
RAILWAY. 


For some years past—in fact, ever since the Metropolitan Rail- 
way became a recognised portion of our railway system—-the 
directors have given their constant attention towards improving 
the ventilation of the line. Their efforts have been so far success- 
ful, that there remained but a very small length in which the foul 
air continued to cause annoyance and discomfort to their pas- 
sengers, This limited length extended from the Gower-street to 
the Portland-road statiou. Between these stations the arch of 
the railway tunnel is crossed nearly at right angles by the tube of 
the Pneumatic Despatch Company. In a lucky moment the 
happy thought arose that this tube might be made subservient 
towards the removal of the foul air in the tunnel beneath, and 
the more efficient ventilation of the railway in its immediate 
vicinity. This idea has been most successfully worked out and 
practically —— in a very ingenious manner to the desired pur- 
pose by Mr. de Wyle, the engineer to the Pneumatic Despatch 
Company, who has been materially assisted in his labours by Mr. 
Tomlinson, the engineer of the Metropolitan line. On Tuesday 
last a small party, consisting of the chief officials of the railway 
and other gentlemen interested in engineering and scientific 
matters, were invited by the gen manager, Mr, Myles 
Fenton, to visit the spot in question, and witness the action of 
the apparatus, which we shall briefly describe by the aid of a rough 
diagram sufficient to explain the relative position of the several 
parts, Let A B represent the line of the pneumatic despatch tube, 
A, B, the soffit of the railway tunnel, and C D a couple of valves 
fixed in the soffit. Motion is imparted to the carriers in the tube 
by the alternate use of the plenum and vacuum method. It is 
only, however, when the latter operation is in progress that the 
valves can open. In other words, they only act when the air is ex- 
hausted from the tube, and the carriers move in the same constant 
direction. If we suppose a carrier travelling from A to B, that is 
from Euston to Holborn, in passing over the valves it acts upon a 
trigger which releases the catch by which they are maintained 
closed, As the valves are balanced out of the centre, no sooner are 
they disengaged from the catch than the pressure of the air inside 
the tunnel opens them and the foul air in the tunnel flows into 
the tube. e draught is so strong that a newspaper raised on a 
pole up to the open valve is whirled away intotheinterior of thetube 





in aninstant. When the carrier has reached the end of its journey 
the pressure of the air in the tube closes the valves. As they have 
been at work only for about ten days, and the details are not so 
perfectly arranged as they subsequently will be, they are some- 
times inclined to stick a little when Son A slight blast of air 
sent along the tube closes them at once. In order to guard against 
all chance of their remaining open at the wrong time, they can be 
readily closed from the railway. The valves are each 4ft, by 2ft., 
and have the same area as the pneumatic despatch tube with which 
they communicate. The arrangement of the trigger action is such 
that when a carrier is propelled by the plenum method, it ey 
turns it over a half circle without disengaging the catch whic 
keeps the valves closed. Some considerable difficulty was ex- 
perienced by the designers in effecting this object, as may be in- 
ferred when it is borne in mind that the body striking the trigger 
is moving at the rate of twenty-four miles per hour, or about 32/t. 
per second, and weighs 22 cwt. The action of the valves in freein, 
the tunnel from foul air was apparent directly, they were openec 
to the complete satisfaction of the whole party. It is an important 
point whether this means of ventilating tunnels might not be very 
much extended, especially as there is great difficulty already ex- 

rienced in this respect with tunnels which have any considerable 
ength. A longitudinal headway driven along the roof, with 
valves at intervals, working automatically under the exhaustion of 
airin a tube laid in the driftway, would ventilate the tunnel in 
the most efficient manner. It is the intention of the designers of 
the apparatus under notice to make it work automatically at some 
future time. 








On finishing the inspection of the ventilating arrangements, 
the party adjourned to the Baker-street station for the purpose 
of making a trial trip to the Swiss Cottage station, and back, on 
the St. John’s Wood branch line, with a new brake. This brake 
has been tried on this brauch for some short time, and it is said 
to have given satisfaction so far as it has been applied, as may be 
inferred from the fact that it is the intention of the directors to 
apply it to their engines which are working the St. John’s Wood 
branch, a line which has gradients of 1 in 60 and 1 in 43°45 rising 
towards the Swiss Cottage station. The brake may be thus 
described :—Beneath the tender, and under each carriage, is fixed 
a flexible vulcanised india-rubber bag of a cylindrical form, very 
much resembling the expansible part of an accordion or concertina. 
This chamber or bag is directly connected with the rods and 
levers which work the ordinary hand brakes. Light iron pipes, 
together with some lengths of flexible hose fitted with a simple 
form of coupling, connect the air chambers to one another and to 
the air-ejector, which is placed in the engine and under the direct 
control of the driver. Tn working the apparatus the air-ejector 
exhausts the air from the flexible air chambers or bags, aud causes 
the ends to draw together, or, in other words, causes them to 
collapse. The c mnecting rods are thus shortened, and the skids 
or shoes applied to the wheels of the carriage. In the trial 
made on ‘Tuesday last the ‘‘vacuum brake” pulled up an 
ordinary train on the St. John’s Wood line in about ten 

ds in a dist of two hundred yards, There was no jar 
nor vibration of any kind felt, either on the engine or in the 
carriages. It is, however, but fair to remark that the train was 
comparatively a light one, and the speed not exceeding fifteen 
miles an hour. This brake acts in the first instance on the rear- 
most carriage of the train, which may, to some extent, account for 
the freedom from jolting which attends the use of haud brakes. 
While the trial was in every sense satisfactory, it was yet ona 
limited scale, and it would therefore be impossible to judge of the 
merits of this particular brake until it has been tried under the 
same conditions to which others have been subjected. In many of 
the brake trial trips which have come under our notice, it has been 
assumed that, if one part of the train broke away or separated, 
the brakes would bring it up. This is a mere theoretical assump- 
tion, and has never been, to our knowledge, put to an actual 
practical test, although most disastrous accidents have happened 
from the parting of trains, It may be mentioned in concluding 
that it is just possible the same brake may not be the best for all 
railways. It by no means follows that a brake which may answer 
perfectly well under certain conditions of road and traffic, will be 
equally efficient under different conditions, ‘The point which 
really concerns a railway engineer or manager is, What is the best 
brake for my line ? 








BvILPING in concrete is now acquiring a considerable degree 
of importance in various parts of Scotland. Messrs. Drake and 
Co., concrete builders, have undertaken to build in concrete 
certain portions of the new Epidemic Hospital, which it has been 
resolved to erect in the city of Aberdeen. ‘The total cost of the 
hospital will be £5000 ; and by employing concrete instead of stone 
it is stated that a saving of £1600 will be effected. 


AMERICAN BESSEMER WorKS.—The following facts concerning 
the present condition of the American Bessemer Works were com- 
municated to the Journal of the Franklin Institute by Mr. A, L. 
Holley:—The product has been steadily increasing from various 
causes—better organisation, better refractory materials, and chiefly, 
numerous large and small improvements in mechanical details. In 
1868 an output of 500 tons of ingots per month was barely reached 
in the best works; in 1870, the production at Troy and Harrisburg 
had risen to about 1700 tons per month, maximum, Larly in 1872 
the Harrisburg Works turned out above 2000 tons per month, and 
for a year or more these and the Cambria Works took the lead in 
this direction, the latter plant having run as high as 640 tons in 
one week. During 1873 the Cambria, Harrisburg, North Chicago, 
and Joliet Works averaged twenty-five to thirty heats of five tons 
each per twenty-four hours, During the week ending July 12, 
1873, the Harrisburg Works made 180 heats, yielding 80 tons of 
ingots. The product of the Cambria Works, the week ending Jan. 
17, 1874, was 189 heats, giving 956 tons of ingots. During one 
twenty-four hours (Frilay, Jan. 16), forty-six blows were made. 
On Friday, February 13, 1874, the Troy Works made fifty heats in 
twenty-four hours, yielding 267 tons of ingots. This is the most 
remarkable run on record. During the week ending April 4 the 
Troy Works made 195 heats, yielding 972 tons of ingots, which is 
the largest week’s work. In January, 1874, the Troy Works made 
2899 tons of ingots, and in April the North Chicago Works made 
3526 tons, which is the largest month’s work. These are all five- 
ton plants, consisting of two five-ton vessels and accessories, and 
they work only eleven turns, or five and a-half days per week. 
The blooming trains employed at Troy, Cambria, North Chicago, 
Joliet, and Bethlehem, are ag of rolling more than the aver- 
age product of the Bessemer Works, The first of these was erected 
at Troy in 1870; the feeding tables were first Ca go by Mr. Fritz 
to the Cambria mill, and have since been applied to all the mills, 
with some modifications. The Troy and Bethlehem mills roll ingots 
fourteen inches square, weighing over a ton, to make three rails 
each. The other mills at present roll twelve inch two-rail ingots. 
The production of rails from blooms has been more uniform, be- 
cause the rail train was a highly perfected machine ae | before the 
Bessemer p was introduced. The Cambria mill has often 
produced over 1000 tons of rails per week, from a twenty-one inch 
train, Probably the best week’s running on record, all things con- 
sidered, was the Troy, ending April 25, 1874, viz., 1012 tons of 
sixty-two pound rails, in eleven turns, from nine furnaces and a 
twenty-one inch mill; of these there was not one second quality 
rail, and there were but 34 per cent, of short rails, 
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RAILWAY MATTERS. 

EXPERIMENTS with a single-track elevated railway have been 
made in Philadelphia, and pronounced successful by a number of 
railroad officials present. 

THE Great Northern Railway Company are commencing the 
construction of the Sedgbrook and Barkstone Railway—a loop line 
five miles long, near Grantham. 


THE abandonment by the Russian Government of M. de Lesseps’ 
railway project, for the connection of Russia with India by a line 
through Turkestan, is d. The Government now favours 
a line communicating with China through Central Asia. 


THe German Government has in contemplation the construction 
of a new strategical railway from Travemunde to Lubeck, which 
would make the Baltic more accessible, and form a short connect- 
ing link by land between the German Ocean and the Baltic. 

THE report of the directors of the Great Northern and Western 
of Ireland Railway Company states that the Westport Quay 
Extension, having passed the inspection of the officer appointed 
by the Board of Trade, was accepted by the Midland Great 
Western Railway of Ireland Company on the 16th ult. 


THE Buffalo Commercial says that the Brook’s Locomotive 
Works, whose name was not included in the list of those who bid for 
the fifty locomotives for the Grand Trunk Railway, did put in a 
bid for the whole number and at the rate of 9850 dols. per engine, 
being the third from the lowest and next above the Manchester 
Works, 

WE understand that a new railway station is to be erected at 
Ambergate on the Midland Railway. It will be the third that has 
been erected, the second having been erected some ten years ago. 
The new station is necessitated by the making of the new line 
from Ambergate to Codnor Park. The existing station is to be 
taken down on the completion of the new one, 

A COMMISSION appointed by the French Minister of Public 
Works having reported favourably upon the great scheme for con- 
necting England and France by a submarine tunnel, French coal- 
owners in the North of France are beginning to discuss the probable 
effect of the work upon their trade, and are afraid that the tunnel 
would greatly increase the deliveries of English coal upon the 
northern French markets. 

A NEW line about thirty-five miles long, which will connect two 
of the principal main lines of the Great Western Railway—their 
Birmingham and Oxford lines on the east with their Bristol and 
Cheltenham line, and South Wales line on the west—is about to be 
made by the Banbury and Cheltenham Direct Railway Company. 
The Great Western Company will work it at 45 per cent. of the 
gross earnings. It is said that the line will run for many miles 
through extensive beds of ironstone, and a large traffic may be 
done in connection with sending this to South Wales. 

THE American Press states that the stockholders of the Atlantic 
and Great Western Railroad have ratified the agreement entered 
into with the Erie Railroad Company May 6th. The indentures 
bind the Atlantic and Great Western Company to the Erie for 
ninety-three years from the lst of May, and the property of the 
Atlantic and Great Western Company is sold to the Erie Company, 
the actual value of the same to be credited to the Atlantic and 
Great Western Company on account of bills for labour, materials, 
&c., to be paid by the Erie Company under this agreement. ‘he 
amounts to be paid by the Erie Company are: For supplies to 
the 3lst of March, 310,727 dols.; due on March pay-rolls, 
109,335 dols. ; due on April pay-rolls, 192,535 dols. ; due on April 
supplies, 110,000 dols, ; due for personal injuries, 8000 dols. ; 
due for personal injuries in suits, 69,401 dols. Total, 800,000 dols, 

In the message of the President of the Argentine Republic, 
delivered on the opening of the Congress of the Republic, we find 
the following, which sufficiently indicates the remarkable progress 
of the country :—‘‘ The national revenue has increased every year 
in exactly the same ratio as the number of schools, the post- 
office returns, the statistics of immigration, the consumption 
of printing paper, the mileage of roads and telegraphs. In 
a week or so we 8 in communication with Kurope, not 
only here in Buenos Ayres, but our countrymen of the remote in- 
land provinces. No country in South America keeps pace with 
us in roads, railways, and telegraphs. Our revenue, which was 
only 12 millions in 1868, surpassed last year the sum of 
20,160,000 dols. fts. Immigration during the same interval has 
risen from 39,000 to 80,000, with every prospect this year of reach- 
ing 100,000. Post-office returns of letters and papers were four 
millions in 1868, and are now 7,787,430, carried over 84,000 leagues ; 
the street delivery alone reaching one million letters. The tele- 
grams in 1870 were 6440 over 129 miles of wire. In 1873 they 
reached 170,079, over 2618 miles of wire. In 1868 the National 
Colleges counted 1006 pupils ; in 1873 they numbered 4000, with- 
out counting the children at the ordinary grammar schools.” 

On Monday, the 20th July, Colonel Hutchinson inspected that 

vortion of the Dewsbury, Batley, and Birstal tramways extending 

tween Dewsbury and Batley, which is now completed, being a 
length of about one mile three furlongs, single fine, with five 
sidings or passing places. Owing to the extremely awkward cross 
section of the roadway, it has been found necessary to lower the 
surface almost rete Ta in constructing the tramway, the road 
authorities having agreed to alter the side _g~- Some portions 
of this side paving being still unaltered, the inspector stipulated 
that he could only report favourably on the undertaking of the 
authorities to complete such portions before the day of opening 
the tramway. This has been accomplished, and on Saturday last, 
at 2 p.m., the ceremony of opening took place, The line, which 
is ultimately to be extended to Birstal, is being rapidly laid to- 
wards Carlinghow, which will form the present terminus. Kin- 
caid’s patent chairs are used in the formation of the tramway 
with rails about 40 lb. to the yard, and where any defect in the 
foundation is met with a layer of tar concrete, Gin, thick, is put 
down. The construction is being carried out under the superin- 
tendence of Mr. Malcolm Paterson, C.E., by Messrs, Speight and 
Sons, of Leeds, 

THE formal test of the St. Lou%s Bridge was made July 2nd, 
and is reported as follows, by Capt. James B. Eads, chief engi- 
neer :—The following is a summary of the result of tests made 
upon the Illinois and St. Louis Bridge recently with fourteen loco- 
motives :—Seven locomotives were —_ upon one track of each 
span. This produced a deflection of 24in. on centre span and 2jin. 
on each side span. Seven locomotives were then placed on each 
track of the west approach, and both trains of locomotives, four- 
teen in all, were moved out abreast, and simultaneously over each 
one of the three spans. The locomotives weighed from 35 tons to 
51 tons, averaging 40 tons each, making 560 tons in all. The two 
trains thus formed were sto} on each and the effect of 
this load carefully noted. e deflection of the middle span was 
8hin.; of each side span 3in. The two trains moving abreast upon 
each arch was the severest possible test to produce distortion of 
the curve of each arch. Ten locomotives were then coupled to- 
gether and these were run over each track on each side of each 
arch of the entire b; , covering the entire track of each 
and throwing the whole weight of the tons, on one 
side of each span. This test was applied to each side of the bridge 
and produced the severest twisting strain to which each arch can 
be subjected. The vertical deflection produced by this test on the 
centre span was 2}in. The locomotives thus qpupled were run at 
a speed of ten miles per hour, The local traffic on the upper road- 
way of the bridge was uninterrupted during the progress of the 
tests. Various other observations in detail were made noting the 
effects of the load on the arches as it entered upon and left the 
different , but this nme no special interest to the general 
public, e result of the tests agreed almost exactly with the 
theoretical computations previously made, and the whole trial 
proved eminently satisfactory. The instruments failed to detect 
any side motion whatever during the test. 





NOTES AND MEMORANDA, 


M. LABORDE states, in Les Mondes, that the disagreeable ouying 
tone peculiar to some violins may be avoided eo a smal 
strip of wax on the upper portion of the bridge e notes 
are immediately rendered sweet and soft, and can be suited to the 
ear by regulating the size of the piece of wax. 

A FrencH journal connected with the metal trade gives the 
following curious estimate of the value of a piece of iron costing in 
its roughstate 1f., after being employed for different manufactures, 
Made into a horseshoe it is worth 3f. ; into agricultural imple- 
ments, 4f. ; forged into ornaments, 45f.; converted into needles, 
75£. ; into steel buttons, 900f. ; employed as polished steel for 
decorative purposes, 2000f. ; and made mto shirt studs, 6000f. 

THE Bulletin Thérapeutique says that in order to use old and | 
worn out pieces of india-rubber scraps left from factories, manu- | 
facturers having easy consciences, wash the material first in a | 
solution of subcarbonate of soda or potash, and then, when dry, 

ulvérise between cylinders. This powder, placed layer by layer 
Lcheen sheets of new rubber and heated to a certain degree, 
forms a homogeneous mass, in which the fraud cannot be detected. 
The mixture is, however, weak in tenacity and elasticity, and is 
unfit for surgical use, while dangerous for belting or other indus- 
trial employments. 

THE use of infusorial earth as a non-conductor of heat is sug- 
gested in the Monetary and Mining Gazette. Tripolite or infusorial 
earth, being a worse conductor of heat than coal ashes, and almost 
as poor as flax chaff, and being refractory, is adapted for walls of 
ice-cellars and fire proof safes, for casing steam boilers and pipes, 
&c., and possesses the advantage of affording protection against 
rats and mice. Its lightness is also a great recommendation. 
One cubic foot of it weighs 214 to 261b.; the same bulk of dry 
coal ashes 404 to 424 lb., and of dry earth 94 to 128lb. For casing 
steam pipes it is mixed with boiled flax-seed. 

CHLORAL hydrate is now manufactured on an enormous scale, 
some German makers sapplying over 500 1b. daily. The following 
is the process of manufacture as given by the Scientific American. 
Chlorine is passed into alcohol of at least 96 per cent. For 120— 
1501b. of alcohol the current of chlorine must be maintained for 
12—14 days, in which time the temperature mses to 60—75deg., 
and the liquid acquires the density of 41 deg. b. The crude pro- 
duct thus obtained is purified by heating it with an equal weight 
of strong sulphuric acid in copper vessels lined with lead. Con- 
siderable quantities of hydrochloric acid escape at first, and after- 
wards chloral distils at 95—100deg. This distillate is redistilled, 
collected in glass flasks, and mixed with water; and the hydrate 
then formed is either poured into large porcelain basins, in which 
it solidifies in cakes in half an hour, or it is poured into vessels one 
third full of chloroform, to crystallise. 

THE magnitude of the lighthouse system of the United States 
may be inferred from the following facts which we extract from 
the Nautical Magazine :—First, the immense extent of the coast 
which, from the St. Croix River, on the boundary of Maine, to 
the mouth of the Rio Grande, in the Gulf of Mexico, includes a 
distance of over 5000 miles ; on the Pacific coast a length of 
about 1500 miles ; on the great northern lakes about 3000 miles, 
and on inland rivers about 700 miles, making a total of more than 
10,000 miles. Secondly, the magnitude of the system is exhibited 
by the fact that nearly every square foot of the margin of the sea 
throughout the whole extent of 5000 miles along the Atlantic and 
Gulf coast is more or less illuminated by lighthouse rays, the 
mariner rarely losing sight of one light until he has gained another. 
Thirdly, the same fact is illustrated by the number of signals now 
in actual existence as exhibited in the following table :— 

Lighthouses and lighted beacons .,.  .. «+ «2 ss «ss «8 « 

Lighthouses and lighted beacons finished and lighted during the 

year ending duly 1, 578 Oe ts ce te ee ee te te el 

OE Se ee eee eee ee 

Fog-signals, operated by steam or hot-airengines.. .. .. .. 35 

ee ee a ee ee ee ee 363 

Buoys in position Or Oe ae a ee ae a, 

Ir is well known that, besides iron, there are a few other me- 
tals possessing magnetic —— » nickel and cobalt in a 
strong degree, manganese and chromium in a feebler one. Ina 
recent number of the Philosophical Magazine we find an article on 
this subject by Mr. W. F. Barret, F.C.S., in which he endeavours 
to point out the similarity of these metals to each other in their 
physical and chemical properties. Thus, as to specific gravity, 
that of the thirty-eight known metals ranges from lithium 0°50 to 
platinum 21°5—a difference of nearly 21; whereas that of the 
three strongly magnetic ones is—iron, 7°8; nickel, 8°3; cobalt, 
85; where tbe extreme difference is only 0°7. Their specific heat 
is nearly identical ; their atomic heat is the same ; so, also, their 
conductivity for sound, heat, and electricity. Their dilation by 
caloric and the amount they lengthen by mechanical strain are 
also identical. The enormous cohesive power of iron, nickel, and 
cobalt in the solid state signalises these substances as the most 
tenacious of metals, and their melting point is only exceeded by 
the platinum group of metals, They are not volatile at the tem- 
perature of the hottest furnace, but only by the electric spark, 
when they yield very similar spectra. As to their chemical pro- 
perties, the combining weight of iron is 56°0; nickel, 58°5; and 
cobalt the same. Chemists class these three metals in the same 
group from the similarity of their chemical behaviour, and also 
the identity of their combining energy or atomicity. What has 
been said concerning the likeness of iron, nickel, and cobalt, in 
many respects holds true of manganese and chromium, The former 
has latterly been used to replace nickel in the alloy of German 
silver. The compounds of all these five metals are conspicuous for 
the brilliancy of their colours, This uniform coincidence suggests 
the practical inference that nickel and cobalt might be obtained in 
a malleable and ductile condition when submitted to a process 
similar to that by which wrought iron is produced. 

AN interesting series of reports from British representatives 
abroad respecting the export duties upon rags has been laid before 
Parliament. Lord Odo Russell, writing from Berlin, encloses an 
abstract of a debate in the German Parliament, wherein a memorial 
of paper manufacturers, laid before the Legislature in 1872, was 

uoted. It is stated that all over Europe, except in England and 
Sistem aneneet duty is levied on rags, for the followin reasons :— 
In Russia, Austria, Germany, and France, therural population make 
the greater part of their underclothing of hempand flax, and not only 
the country people, but a considerable part of the town population, 
wear linen instead of cotton underclothing. Hence there is in 
these States a supply of the material out of which the best and 
toughest paper—i.e., paper made of —_ and flax—can be made, 
whilst in England, and still more in North America, cotton under- 
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clothing is so generally worn, that linen rags asa material for | 
paper are very scarce. Hence the efforts of the British Govern- | 
ment to obtain the repeal of the export duty on But the 
possession of linen rags has enabled Germany to supply the finest 
ualities of paper, not only to all other transmarine countries, but 
so to England. In England, it is true, a very heavy paper is 
manufactured, principally of cotton rags, but continental States 
possess the material for i good, and tough paper. The 
memorial dwells on the fact that the manufacture of the finer kinds 
of paper occupies a much greater number of hands than that of 
inary paper, that it principally gives employment to children, 
women, and p incapacitated for coarse work ; it also states that 
Germany is already in a position rather to et than to export 
rags, because the production of paper brought a large 
development of this trade, and the export thereof has been very 
The German manufacturers say that if Russia, if Austria, 
if ce, were about to repeal the export ber which none of 
them contemplate, they (the manufacturers) could afford to submit 
to such a measure, but not if Germany is to stand by herself, and 
to supply England and North America with rags. i 





ium, by 
re} the export duty, has lost the means of exporting fine 





per, and has been obliged to take to the uction of straw 
‘or exportation, which is not nearly so advantageous, — 


MISCELLANEA. 


A Ton of ice is used every night in cooling the air pumped into 
the House of Commons. 

Ir was stated by Mr. Halliday on Saturday, at the Forest of Dean 
miners’ annual celebration, that the South Staffordshire strike had 
cost the miners £50,000. 

Major W. Curystik, R.E., officiating superintending engineer 
for irrigation in Mysore, is appointed to officiate as chief engineer 
and secretary to the Chief Commissioner of Mysore. 

THE question as to the renewal of the Gun Carriage Factory in- 
side the fort at Futtehgurh has been before the Indian millitary 


| authorities, but it is not certain whether it will be renewed or 


not. 

THE Admiralty have desired Mr, Prideaux to fit his apparatus for 
economising fuel, preventing smoke, and reducing the temperature 
of the engine room on board H.M.S. Audacious, armour plated, 
6034 tons, 4021-horse power, now being fitted at Chatham Dockyard 
as the flag-ship for the China station. 


THE new screw steamship Durham belonging to Messrs. Wigram 
and Sons, at Blackwall, arrived at Plymouth on Saturday, bound 
for Melbourne, having on board several members of the Imperial 
German Astronomical Expedition. They with them a large 
number of instruments with which to observe from Port Ross, one 
of the Auckland Islands, the coming transit of Venus. 


Tue Great Eastern will next week leave the Medway for New- 
foundland, with the object of laying a sixth cable from that coast 
to Ireland for the Anglo-American Cable Company. This will be 
the first occasion upon which the laying of the cable will have 
commenced from the American coast. Captain Halpin will 
again command the ship, and the chief of the electrical staff on 
board will be Mr. Law. 


Tue exhibition building at the Centennial at Philadelphia in 
1876 will be built almost entirely of iron, and already the con- 
tract for completing the work has been given out. A combina- 
tion, consisting of Clarke, Reeves, and Co., the Phoenix Iron 
Company, the Keystone Bridge Company, and the Union Iron 
Mills, Carnegie, Kloman, and Uo., gave in a tender for 1,397,000 
dols,, but asa Mr. J. R. Dobbins quoted 922,595 dols., he secured 
the order. He will get his iron from New Jersey. 


Some time since the Paris authorities set up a large steam 
engine at Clichy to supply the sandy plain of Gennevilliers on 
the opposite side of the Seine with sewage water, The experi- 
ment has proved successful. The Journal of the Society of Arts 
says that the market gardeners are now eager for a full supply, 
and the machinery is not powerful enough for the extension of the 
service. On the other hand, the complaints of the increasing 
foulness of the river from the sewage still turned into it have 
become so loud that it has been determined to erect another engine 
at the same place, so as to draw off 1000 to 1200 litres of sewage 
per second, which is about half the quantity brought by the 
collector ; at the same time large conduits in masonry are to be 
constructed to carry the sewage to points which it has not yet 
reached. The cost of this work will *y about £40,000. 


Tue Franco Algerian Company obtained from the French Go- 
vernment, in April last, the concession for ninety-nine years of 
more than 800,000 acres of land, the greater part of which is to 
be devoted to the production of alfa or esparto. The company 
calculates on a minimum production of 100,000 tons per annum.’A 
ton of alfa costs 90f. at Arzew, and is worth 140f. at an Algerian sea- 
port. The company believes it will be able to reduce the price of 
the fibre to 130f. In order to enable the company to carry out its 
important work of supplying material for paper-making, the 
French Government has authorised it to lay down and to work 
for ninety-nine years a railway from Arzew to Saida, with 
branches, in all about 130 miles in length. The alfa grounds are 
those known as the Hauts-Plateaux ; the other lands conceded to 
the company lie about fifty miles to the east of Oran, on the line 
of the po and Oran Railway. 

M. ScHNEEBOLI has investigated the conditions on which depend 
the dimensions of Kundt’s electrical figures, which result from 
the adherence of a fine isolating powder on a metallic conductor, 
from which a discharge is emitted. In the experiments, the dis- 
charge of a Leyden jar took place between a horizontal metallic 
plate sprinkled with lycopodium and an electrode in the form of 
a ball or cone above the plate. It was found that, the circum- 
stances being equal, the diameter of the figure augmented with 
the distance from the electrode to the plate, but never in a con- 
stant ratio. The size of the figure augments also with the quantity 
of electricity which produces it. When the electrode is composed 
of a certain number of points, a regular circular figure is formed 
beneath each one. If in the path of the discharge a small plate of 
glass be introduced, a space clear of powder appears on the metal 
plate of exactly the form of the glass plate interposed. With 
electrodes of conical form, presenting an angle of 60 deg. or 30 deg., 
it is stated that the electrical figure is larger as the angle at the 
summit of the cone is smaller. Finally, the diameter of the 
electrical figure is larger when the discharge takes place in a rare 
fied gas than at normal atmospheric pressure. 


Tue Council of the South Wales Institute of Engineers held a 
meeting last week at Cardiff, with a view of making suitable arrange- 
ments for the reception of the North of England Engineers’ Institute, 
and the members of the Institution of Mechanical Engineers, on the 
occasion of their intended visit to South Wales next week. The 
visitors will arrive on the 3rd of August, and the programme at 
present arranged is as follows :—On Tuesday, the 4th August, 
there will be a public meeting at Cardiff in the morning; in the 
afternoon, a visit to the docks ; and in the evening, a dinner, the 
invitations for which are issued by the South Wales Institute of 
Engineers. On Mee gre the 5th, there will be a second morn- 
ing meeting at Cardiff, followed by au excursion to Rhondda and 
Aberdare Collieries, and a luncheon at Aberaman, given by Sir 
George Elliott. On Thursday, the 6th, there will be an excursion 
to Merthyr in the morning, and luncheon at Dowlais. On Fri- 
day, the 7th, a visit will be paid to Swansea, where the engineers 
will be entertained by Mr. Siemens. On Saturday, the 8th, there 
will be an excursion to Newport. The Mayor of Cardiff has also 
invited the engineers to partake of his hospitality at an inaugural 
entertainment, 

A GENERAL meeting of the Council of the Yorkshire College of 
Science was held on Friday for the election of a professor of 
chemistry, and after full discussion, Dr. T. E. Thorpe was elected. 
Dr. Tho formerly held a demonstratorship of chemistry in 
Owens College, Manchester, and was associated with Professor 
Roscoe in his photo-chemical investigations, his research upon 
vanadium, &c, In the prosecution of researches upon the chemical 
action of light, he conducted an extended series of photometric 
experiments at Para, in the Brazils; and on the Royal Society 
advising the continuance of these experiments and voting a grant 
in aid, he carried out a second series of measurements at Lisbon. 
He has made a series of determinations of the amount of carbonic 
acid in sea-air; for this research he was awarded the Dalton 
Senior Chemical Scholarship in Owens Oem. In 1870he formed 
one of the members of the Government Eclipse Expedition to 
Sicily, and made a series of photo-chemical measurements, the 
results of which were printed by the ~~ Society in their Trans- 
actions. Dr. Thorpe prosecuted his Dw) studies under Pro- 
fessor Roscoe, of Manchester; B , of Heidelberg; and 
Kekule, of Bonn, in whose laboratories he worked upwards of 
seven years, Conjointly with Professor Kekule he published a 
memoir upon ‘‘ Ethylbenzoic Acid.” Dr, Thorpe has for the last 
four years had the direction of large classes on theoretical and 
practical chemistry at the Andersonian University, Glasgow. For 
two years he has held one of the secretaryships of the chemical 
section of the British Association for the Advancement of Science, 
Dr. Thorpe is the author of several works and papers, 
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VERTICAL PLANING MACHINE FOR THE CHINESE GOVERNMENT. 


MESSRS, JOHN BOURNE AND CO., LONDON, ENGINEERS. 
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VERTICAL planing machines are now becoming pretty general in 
engineering workshops of the first class, The Chinese Govern- 
ment have lately established arsenals and dockyards on the | 
European system at several of their principal ports, and among 
the tools sent out from this country by Messrs. Foun Bourne and | 
Co. to furnish these establishments, there is a of vertical 
planing machine which offers several features of advantage. Of 
this machine we give an illustration. 

Upon a planed base plate of cast iron formed with grooves fitted 
with T-headed bolts for the attachment of the object to be 
operated upon, two strong standards are erected which carry | 
P aned cross pieces at the top and bottom, along which are drawn | 

y means of screws a great upright bar which carries the cutting | 
tool. The toolholder with the tool, or if desired three | 
tools, is made to travel up and down upon the vertical bar by | 
means of a screw—shown in the engraving—and after each cut the | 
vertical bar is drawn sideways by the top and bottom screws 
Cae a suitable distance, whereby an action resembling that of | 
an ordinary planing machine is maintained, except that the cut is | 
vertical. The foundations in Thany parts of China being pre- 
carious, the tool is so constructed as to be independent of walls or 
buildings. The vertical travel is 12ft., and the horizontal 16ft. 
The cutting tool travels up at twice the speed that it travels down, 
and as will be seen by a reference to the engraving, the design is 
one which combines strength with simplicity. The base plate is 
formed in two bolted together laterally for facility of ship- 
ment, Only about one-third of its depth is shown ahove the 
fleor. At the back of the machine there is a pit about 3ft. deep in 
which the attendant stands when the machine is at work. 





LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our corre- | 
spondents.) — 





ROTARY BLOWERS, | 


S1m,—Perhaps you will kindly allow me space to remark upon 
the ary amount power oe for driving the 
rotary blower illustrated b; = number of July 17th. “T should 
like to ask, why, if a No. 5 blower requires such a small amount 

wer as is stated, Messrs, Thwaites and Carbutt attach an 

e capable of exerting 48-horse power indicated, and this too 
whilst working with the moderate pressure of 40 Ib, per square 
inch, as stated by you? UNDER. 

Gateshead, July 20th. 





FASTENING TIRES. 


—In of the 19th ult. ve an illustration of 
_ Jeon eon Beal’s patent wheat ane which you describe 





Messrs. Gratton 





| as a somewhat novel system of fixing wheel tires. Doubtless to 
| many of your readers it may be novel. 


I enclose some designs for tire fastenings which I made about 


| 1862, and you will recognise a great similarity between No. 3 and 
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Messrs. Gratton and Beal’s. On showing these designs to a friend 
at the time I made them, I was rather surprised to find a similar 
fastening to No. 3 on a sheet of illustrations published 


a firm of wheel in the neighbourhood of 8 ; it is 
ore rather amusing to see the same fastening patented a 
dozen years later. J.R. 





FEED-WATER HEATER. 
Srr,—Your leader last week on feed-water heaters is a valuable 








and suggestive contribution on that subject, and many steam users 
shouid profit by its perusal. Too little is known on that important 
topic, the using up of waste heat from flues and chimneys, and the 
immense saving thereby made in the cost of boiling water and 
generating steam. The more 
. i ing steam users are be- 
Wn NOS ginning to avail themselves of the 
TO appliances for thus economising 
) fuel, but as yet there is either a 
disbelief in a good water heater, 
or an entire indifference about 
the amount cf heat daily escaping 
from thousands of chimneys. 
The figures and data given in 
your article are correct and reli- 
able for those who are careful 
to save all the coal possible by 
catching and using waste heat. 
The steam boiler has yet to be 
made after which a water heater 
or an economiser may not be 
used with advantage, that is, if 
the provision be made for keeping 
clean the heating surface by a 
good scraper; without this, the 
escaping gases cannot be reduced 
to a minimum. 
In some cases I have known 
» a considerable saving made by 
simply placing pipes in back tlucs 
“>) of boilers without scrapers. Ic 
o must be remembered, however, 
—s that such are but partly effective, 
and cannot reduce the gises 
to the desired lowest point. Luu 
name 500 deg. Fahrenheit as the 
heat of ans gases; those 
fi are under the average—we 
oftener find, at least our as:ist- 
ants do, 600 deg. and sometimes 
750 deg. escaping from the back 
of steam boilers. If we look further into it we may see that such 
a saving is to be made as will surprise some readers. Take for an 
example an ordi case— 
thee ee oy oo ee co so co OD Gey. 
Su and lowest point heat may be re- 
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ances the writer has had no small number of such 25 per cent. 
savings. The figure 10 as a divisor is the safe guide to those who 
care to test accurately what can be effected by well-arranged flues 
and water-heaters or fuel economisers, and it will be found in 
practice that in the majority of flues the temperature exceeds 
550 deg. Fahrenheit. JOSEPH TWIBILL, 
Manchester, July 28th, 


ROBEY’S PATENT BOILER, 

Srr,—In your issue of the 10th inst. you illustrate a vertical 
boiler made by Messrs. Robey and Co, of Lincoln, the principal 
features in which are the shoulder in the fire-box, from which to 
the crown straight water tubes pass, the area of firegrate less 
than the area of the upper part of fire-box, and the enlarged 
annular space at bottom to receive deposit from the water. You 
speak of the boiler as ‘* Robey’s patent.” Whether Messrs. Robey 
have patented this design lately or no, I have not yet ascertained ; 
but you will find that so long ago as Oct. 21st, 1870, you 
published an illustration, on page 279 of your 30th volume, of a 
boiler of my design and manufacture containing all the above-men- 
tioned features. The illustration referred to is taken from a pen 
and ink sketch contained in a letter written to you by me in con- 
sequence of some experiments you had made with the Davey 
Paxman boiler. 

Ineed hardly say that I shall continue to make and supply boilers 
of this kind and others modified in various ways at different times 
since 1870, TuHos. WILKINS, 

52, Graeechurch-street, London, July 20th. 








THE SHANNON IMPROVEMENT SCHEME. 

Sir,— Will you allow me to add to my former letter an expres- 
sion of belief that the power producible near Dromohaire has been 
much understated? In a steep-sided basin, so often mist-clad, the 
effective water must bear a high ratio to the rainfall. The basin 
and the natural reservoir are respectively about 100,000 and 8900 
acres. For sixty working hours in a week one may reasonably 
count on from 3000 to 5000-horse power, irrespective of the 
Feorish River. The head-water at Athlone—of some present and 
great prospective value—must be effected by any scheme for regu- 
lating the level of Lough Ree; but were that lake wholly or 
partly relieved of the discharge from Lough Allan, the proposed 
cut from Castle Strange to the Hine River might be carried out. 
This would relieve the Suck floods to an extent that no change at 
the mouth of that river can ever effect; while its upper waters 
distributing themselves over Lough Ree, would add to the water- 
power at Athlone instead of contributing to raise the tail-water, 
which now injures the mills of that rising town. 

July 28th. — SHANNONSIDE. 


ECONOMY IN THE PRODUCTION AND USE Ol! HEAT, 


S1r,—Having formerly been permitted to occupy a small space 
in your columns with my lucubrations regarding the properties of 
heat, I again solicit a renewal of the same favour at your hands. 
Warming, cooking, and ventilating are three modes of applying 
heat which exercise the thoughts of the physician as habitually as 
those of the architect or engineer, and still, in the sixtieth year of 
my medical career, these subjects awaken in me an undiminished 
interest. Like the generality of my professional brethren, I have 
been deeply impressed by the fact that an abnormally low tempe- 
rature of the animal frame is the most prolific and fatal of all the 
causes of disease. The living machine is endowed by nature with a 
heat-producing faculty which under favourable conditions is capable 
of counteracting the deleterious influence of surrounding physical 
agents. The fiat of death is of course inevitable. According to 
the ancient moralist, nascentes morimur, tinisque ab origine pendet ; 
but nutritious food, abundant clothing, and adequate architectural 
covering frequently suffice to lengthen the parabole of human life 
to nearly five score years. A genial atmosphere without the aid 
of art is sufficient in certain regions between the tropics to sustain 
the circulation of the blood, and keep all the vital functions at the 
zenith of health. Atmospheric changes, however, in colder and 
more humid latitudes render merely natural conditions unequal 
to the attainment of these results, and the use of artificial heat 
becomes indispensable. How early this important discovery was 
accomplished we learn from the most ancient of all traditions, the 
Book of Genesis, which records the first adaptation of fire to 
religious sacrifices. Wood was probably the first sort of fuel sub- 
jected to incandescence, and for countless ages the apparently 
inexhaustible growing power of the vegetable kingdom precluded 
all suspicion of a remote danger—that an end might come to this 
profuse supply; for who could imagine that the woodcutter’s axe, 
as unrelentingly as the scythe of death, could mow down from 
the face of the earth the endless leagues of primeval forest, or 
ever perplex the minds of statesmen with anxious anticipa- 
tions of the total consumption of vegetable fuel, an ele- 
ment essential to human comfort, and perhaps to human 
existence? Universal improvidence led to a lavish waste of 
this priceless inheritance. The woodman spared no tree. 
The hill sides of Europe have been denuded of timber, its cli- 
matical character has been thereby changed, and meteoric storms 
have multiplied. The supply of ligneous fuel would probably 
have always been equal to all domestic wants, had not the demands 
of metallurgical industry, and especially the smelting of pyrites, 
enormously increased the consumption. In England it was the 
felling of all the large trees in the Great Wealden Forest and 
other districts, and the consequent increased cost of charcoal, 
which first prompted the Government to impose legal restrictions 
upon the consumers of fuel. The Sussex ironmasters, grown 
wealthy during years of prosperous trade, and driven by these 
causes to abandon their works in the Great Wealden Valley, had 
to look out for new sources of fire-food. All the quagmires in 
the British Isles were carefully examined, and even the Bog of 
Allan might have proved an Eldorado to its owners, had not these 
bold adventurers, as early as the reign of Henry VIIL, been 
attracted to the coal-fields of South Wales, where they erected 
furnaces, and substituted the rich mineral carbon which abounded 
in the subsoil of that district for the too expensive charcoal. Thus 
the now-familiar article coal, the richest of all heat-producers, 
was brought into general use, and a gigantic industry of the first 
national importance was founded. The vice of improvidence still 
demoralises the inhabitants of Europe. The buried forests ex- 
tracted from the bowels of the earth are committed to the flames 
as recklessly as were those whose branches waved over extensive 
tracts now bare of vegetation. Myriads of tons of the sable 
mineral are exhumed every year and exported to foreign nations ; 
and at home the exhausting demands of the manufacturing 
Moloch augment in amount daily. Our native population grows 
in numbers, and a constantly increasing need of artificial warmth 
has to be met. Thus the excavating process goes on with accele- 
rated speed, and consumption threatens to exceed the supplies of 
fire-fodder which all the energy of human ingenuity and labour 
can create. In vain are millions of saplings planted in order to 
recruit the wasted resources of vegetable growth; in vain are the 
searches for new veins of coal. Without frugality the inevitable 
bankruptcy must occur, and the mind of the statesman must, as 
of yore, be racked with forebodings of a fire-famine and its rueful 
accompaniments. The question is reiterated, ‘‘ How long will our 
coal seams last?” ‘‘ Shall we lose our hold on steam power, and 
fall back upon the —_— force of water which in Switzerland 
is so great and in England so little?” The political and cOmmer- 
cial consequences of such changes, however, only remotely touch 

my ment. It is the effect of the dearness of artificial heat 
upon the health and happiness of the indigent members of the 
community which excites my anxiety. Notwithstanding the 
warnings of our geological friends, private consumers of all ranks 
are extravagant in the use of fuel. Grates and stoves, and even 
furnaces, are unscientifically constructed and contemporaneously 
with this shameful waste in some dwellii in others thousands 
pod pn bjects a bjected toa painful privation of warmth, 
and consequent imminent disease and death, Great numbers of 











the very young, of the very old, and of the sickly, at all ages, 
daily succumb in the winter to the attacks of atmospheric cold. 
Connected as I have been for many years with medical charities, 
how often have I stood face to face with this mighty evil, cold, 
helpless to shield and save the shivering victims! In such scenes 
it was only natural I should think of any possible remedy for such 
dreadful conjunctures. The root of the misery was too flagrant, 
it was the privation of external warmth, and this privation was 
due in part to the ignorance and carelessness evinced by the con- 
sumers of our calorific resources. A series of experiments carried 
on for many years during my scanty leisure opened my mind to 
the perception of an improved method of generating the greatest 
possible amount of heat by the combustion of fuel. The fuel I first 
selected was that most generally burnt—mineral coal—of which I 
tried three sorts, Newcastle, Scotch cannel, and bituminous 
Welsh. Each sort has its distinctive merit, and in my experi- 
ments I used all three indifferently. 

Ina paper which I read before the Gasfitters’ Association, on 
October 22nd, 1850, and which was reported fully in Barlow’s 
Journal of Gas-lighting, I described my proceedings as follows :— 
“* A perfect fire is an gate of pieces of coal piled loosely, so 
as to leave interstices for the free admission of air. Certain points 
on the surface are first attacked by the flame, and the combustion 
gradually spreads till the whole exterior of each piece is in a state 
of ignition. At this stage the fire is most perfect, From this 
state of things three disadvantages flow—first, a portion of the 
fuel escapes unconsumed ; secondly, the generation of heatis fitful 
and irregular; thirdly, a great loss of heat ensues from its com- 
bination with the products of combustion. (1) The surfaces of 
the fuel are first burnt, but as coal is a slow conductor, the con- 
centric strata of each lump are heated to various degrees according 
to their distance from the ignited surface, some of them sufficiently 
soto decompose the interior of the coal and extricate its gas, 
which ascends in the smoke unconsumed. (2) The extent of the 
burning surface gradually grows till it reaches its maximum, when 
the whole cinder is red hot; then the surface diminishes as the 
fuel crumbles away and incandescence ceases. The heat is 
lessened by every fresh feed of coal, but again augments by re- 
newed combustion, and againit falls with the dying embers. This 
oscillation produces an intermittent radiation injurious in some of 
the arts. (3) It is necessary for the air to penetrate into every 
crevice of the fuel, whether it is attracted by the fire itself or 
driven with bellows and other implements, with such force as not 
only to fulfil its mission of supplying oxygen but to blow away 
the pellicle of ash adhering tothe burning surfaces. Nine-tenths 
of the heat produced are thus carried away. These facts explain the 
formation of smoke ; smoke is the effect of imperfect combustion, 
and combustion is imperfect because the fuel is presented to the 
embrace of oxygen in such large ingots as cannot be consumed in 
a moment. If we suppose these masses pulverised into minute 
molecules, their union with the heated oxygen would be imme- 
diate, and the products of busti isting exclusively of 
elastic fluids would ascend by their levity ; but there remains an 
incombustible residuum in the shape of a light ash, which is 
carried upwards by the current of smoke which is thus formed by 
a mixture of the heated nitrogen with the unburnt carburetted 
hydrogen gas, a certain adhesive bituminous vapour, numerous 
saline particles formed by the combustion, and the caput mortuum 
of an incombustible ash.” 

At this stage of the inquiry a little reflection opens the mind to 
the perception of certain corollaries. The maintenance of effective 
combustion implies the immediate extrusion of the smoky pro- 
ducts, the instant union of the equivalent molecules of the hydro- 
carbon with the oxygen, and the preservation of a solid cube asa 
reservoir of heat in the form of the wasting ember, or of some 
indestructible substitute for it. A perfect fire consists then essen- 
tially of an inflamed surface on which infinitesimal particles of the 
attracted elements are continually combining, and of a solid sub- 
stratum which is necessary to absorb and radiate as much of the 
heat as possible. Without such a constitution fire could not be 
utilised for human purposes. The inflammable gases present a 
fuel already sufficiently subdivided for combination with oxygen, 
but the flame which emanates from this union is evanescent, and 
its heat is dispersed in space. The great desideratum was an in- 
destructible core to supply the place of the red-hot cinder. How 
was it possible to bine the ever mobile flames with a per- 
manent centre? Meditation upon the texture of flame and its 
analogy with the ‘“‘Davy lamp” suggested the idea of ‘the 
atmopyre.” A ceramic material was found fitted to perform the 
functions of the cinder, and the properties of this ceramic ware 
thus demonstrated — out the way to a more effective manner 
of using coke, such as is exhibited in the apparatus called the 
‘*stereopyre.” With your permission I will describe the nature 
and use of these two inventions in another letter. 

Bayswater, 24th July. D. O. Epwarps, Physician. 











THE BLACKBURN EXPLOSION. 


Str, -If this subject is not yet too old to deserve further 
attention, perhaps you will allow me to notice the aa 
theories of the cause of explosion, with the proofs for and against 
them, as they appear to me. The principal theories that have 
been noticed in your columns are these :— 

First,—Straining at the manhole mouthpiece, combined with 
brittle quality of plates : by Mr. Fletcher. 

Second,—Unequal expansion and consequent cross rending : by 
Mr. Longridge. 

Third,—General insufficiency of the boiler to withstand working 
pressure, principally through defective proportions of double- 
rivetingand quality of plates : by Messrs, W. R. Browne, ‘‘ Moscow,” 
W. G. Strype, ‘‘ W. W.,” “‘ Marine Engineer,” Wm. Wolverton, 
and Hiller, 

Fourth,—Fracture at bottom, and consequent steam pressure in 
bottom flue sufficient to lift the boiler: by the Editor of THE 
ENGINEER. 

Beginning with the last, your own theory, allow me to say that 
this has, ef the four, the smallest amount of proof, and the least 
degree of probability. I have no doubt that every one interested 
in the investigation of boiler explosions will be glad to have any 
proof whatever that this theory is, to use your own words, “‘ con- 
sistent in itself” “‘and with known facts.” Granting that the 
primary rent took place at the bottom, and that the issuing water 
might have been flashed into steam, it is impossible to believe— 
age quite inconsistent with known facts~that pressure sufficient 
to lift the boiler could have been maintained in the bottom flue 
alone, in face of the fact that this flue was open at one end to the 
flue tubes, and at the other to the side and top flues. Supposing, 
therefore, steam to have been raised in the bottom flue, it must 
have immediately filled the internal flues and surrounded the whole 
of the outside of the boiler, and consequently could not have 
lifted it. As the gist of this theory consisted in the points just 
mentioned, there is not much use in following it further. 

Turning to the next, or third theory of the explosion, it will, I 
think, be admitted that a regular working pressure of 80 lb. was 
not a prudent one for boilers such as these. The weakest of 
the boilers were undoubtedly the longitudinal seams, and as the 
strain on these seams was much more than usual, it is considered 

roved that the boilers gave way from this cause. Looking at the 

‘act that the line of rents carefully avoids these strains—or, at 
least, does not run through the weakest part of them—it is diffi- 
cult to see how explosion could have been caused by their weak- 
ness. Taking one of these seams by itself, the amount of plate 


left after punching was = 5 = “625, or 624 per cent. of the 





solid plate ; and the strain on the plate between rivets would be 
ad pees 4375 12,288 lb, pes square inch. If the longitu- 
dinal seams ran from end to end of the boilers, it would, no doubt, 
be correct to say that they were strained to this extent. As, 


however, the seams in the alternate rings only were in line, they 








would be supported by the solid plate on each side, and the mean 
longitudinal section of the boiler would be e+ 10 = 8125, 


or 81} per cent. of the solid plate; and thus the mean strain 
would be 9452 Ib. per square inch, allowing nothing for the sup- 
port of the end lates nor for the doubling of the plates at the 
cross seams, This is not an extraordinarily high strain, and I 
have no doubt many boilers are now working under as great, if 
not greater strains. Then as to the brittle character of the plates, 
whilst agreeing with Mr. Wilson that a good deal of inferior 
material has within the last two or three years been used up in 
boiler work, I think it has yet to be proved that the plates of this 
boiler were deserving of such a character. Is it a fair test to work 
plates for twelve months under high strains and at a high tem- 
perature, then suddenly blow them “skyhigh” and knock them 
into a thousand shapes, take the remains, and after carefully 
testing them, pronounce them to be “‘rather brittle?” Does it 
not rather show that the plates must originally have been of 
excellent quality to have come out of all this trial with the 
verdict of ‘rather brittle?” Does not the test of boiler plates 
after explosion ap ar rather a farce, and no real test at all? 
The opinion that it is so is at least not new. During the last 
few years I have seen a good deal of plates manufactured by the 
maker of these, and I can safely say that they stand more in 
the way of bending and flanging than any other plates of the 
same class with which I am acquainted. I cannot see then 
that the explosion has been directly caused either by general in- 
sufficiency of the boiler or by brittleness of the plates. 

The next, and second theory in the list, is Mr. Longridge’s. No 
one will doubt the existence of unequal expansion in these or in 
any other boilers, but many, like myself, doubt the power of its 
influence in this case. The enormous strains which Mr. Long- 
ridge shows may be induced by unequal expansion cannot be 
exerted if the boiler is allowed to take its own shape in expand- 
ing—there will remain a strain of some amount, but certainly not 
that due to the expansion if forcibly resisted, this last being the 
only strain to which Mr. Longridge refers, There are many boilers 
set on this plan, but so far as we know this is the first ef them 
which has exploded, showing, I think, that the plan of carrying 
the flues over the top has had little to do directly with the explo- 
sion. The high-pressure marine boilers made at the present day 
are much worse examples of unequal expansion, especially when 
of the double-ended type. These boilers give a good deal of 
trouble at the cross seams underneath, and no wonder ; in raising 
steam from cold water, if this is done hurriedly, you may have 
steam and its corresponding temperature in the upper part of the 
shell, while the bottom has a temperature little = mal that of the 
air in the stokehole ; add to this the enormous weight of the boiler 
and water tending to prevent it from ‘* hogging,” and it will be 
clear that the strains on the cross-seams about mid-length must be 
very great, Yet, so faras I am aware, amongst the thousands of 
boilers of this type now at work there has not yet been a case of 
explosion from this cause. Another point against the theory is that 
it is exceedingly improbable that such a number and variety of 
rents as here appear could be developed from a plain transverse 
one. This may appear a small point, but it is one which per- 
haps contains less theory and more practice than some of the 
others, Looking, therefore, at all the facts, I think the real cause 
of explosion must have been something more unusual than ordi- 
nary unequal expansion. 

I now come to Mr. Fletcher's theory, which is that the primary 
rent started at the manhole, and was caused by the mouthpiece 
being held fast in the brickwork. Mr. Fletcher’s report does not 
specify the nature of movement in the boiler which brought about 
the straining at the manhole. I have, however, good reason to 
think that the movement to which he refers is not one of expan- 
sion and contraction, but rather one caused by these actions. 
Your correspondent, ‘‘ Moscow ” explains precisely the movement 
referred to, when in your paper of 15th May he says—‘‘ Let any 
practical man look at the section—showing how the boilers were 
set—he will see at once that these monster boilers were supported 
merely by two very light seatings of bricks on each side, with 
nothing to steady or bind them but the manhole door on top of 
boiler. Would it not then occur that by the daily expansion and 
contraction of the boilers those seatings would be gradually 
weakened through the course of the year, and, possibly, one of 
them may have given way and allowed the boiler to have gradually 
moved to one side, the manhole meanwhile being firmly held by 
the brickwork? The very injury done to the manhole plate—as 
explained by Mr. Fietcher—would then occur, and hence the ex- 
plosion. Curiously enough, “‘ Moscow ” begins his letter by stating 
that he will endeavour to show that the building in of the manhole 
could not have been the cause of the explosion, and immediately 
he goes on, in the words just quoted, to show very clearly that 
this might have been the cause. The proofs that this is the true 
cause of explosion are these:—(1) As pointed out by Mr, Fletcher 
and your correspondent, ‘‘ A Foreman Boilermaker,” the peculiar 
way in which the plate round the manhole gave way, viz., by being 
shorn through by the edge of the mouthpiece on one side while 
the other side was drawn out, showing that the boiler tilted or 
settled down on one side, the mouthpiece meanwhile being firmly 
held in the brickwork; (2) as pointed out by “‘ Moscow,” the seating 
blocks were very light, and being set rather wider apart than 
usual, were more liable to be displaced by the working of the 
boiler ; (3) the actual fact that the boilers did settle considerably, 
as shown by the breakage of the feed-pipes; (4) the weakness 
and number of rents through the plate on which the mouthpiece 
was fixed. 

Looking at all these points, I think that I am fairly entitled to 
say that there is more proof for and more probability in Mr. 
Fletcher’s theory than in any of the others; and leaving out the 
— part of it, I accept it as the true explanation of the ex- 
plosion. 

A number of interesting points have been brought forward by 
your correspondents, and if you can spare the space, perhaps you 
will allow me to touch on some of these. 

A good deal has been said about the pitch of riveting, and more 
than one of your correspondents has not hesitated to say that with 
plates y;in. to fin. thick a much wider pitch than 2in. cannot 
readily be made tight in a double riveted seam. If your corre- 
spondents have tried how wide they could make the pitch and 
yet have tight wok, their experience must differ widely from 
mine if they have found the limit to be 2in. to 24in.—mine being 
that it is not much, if anything, less than double this. One 
correspondent asks, “‘What has fixed the pitch of rivets?” I 
answer, boiler makers, when the trade wasin its infancy. Many 
difficulties in boiler making have disappeared since then, and 
amongst others, that of making tight a pitch wider than 2in, in a 
double riveted seam. 

The least that can be said on Mr. Longridge’s remarks on the use 
of flanged seams in flue tubes is, that it is to be hoped they will 
not carry the weight they would naturally possess as coming from 
such an authority. 

In your paper of the 10th inst. Mr. Hiller puts himself to a 
good deal of trouble in instituting comparisons between his insur- 
ance company and the Steam Users’ Association. These com- 
parisons wo' be much more complete‘and valuable if, instead of 
speaking in general terms, Mr. Tiller hed given o few figures. For 
example, Mr. Hiller gives the net increase in boilers under the 
association as 1000 since the year 1859, and states that the boilers 
now under insurance companies must number over 20,000, If, in- 
stead of this, Mr. Hiller had given the actual number of boilers 
— his wioe aa and under bd associa Min, Othe — 

j © progress 0! company. - er 
had told us how many explosions there have been amongst the 
boilers insured by his company since its commencement, the infor- 
mation would have had more statistical value than a statement 
merely of the number of deaths caused by these explosions, and 
we would be better able to judge whether the its surpassed 
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those of the association or not. The first object of boiler insur- 
ance companies is likely to be similar to that of other insurance 
companies, viz., the profit of the shareholders ; and as it has been 
repeatedly proved that inspection costs more than insurance, it 
may be assumed that insurance companies only give as much of 
the fermer as may be sufficient toprotect the latter. As a matter 
of fact, boilers are insured without more than external examina- 
tion, and remain in this condition for years, their safety 
being taken for granted and the insurance taken as a regular 
“risk.” The overworking of boiler inspectors is systematic, 
that is to say, insurance companies allot their inspectors 
more boilers than they can thoroughly inspect, and this 
not merely at general holiday times, but regularly. I do not think 
this can be said of the association—at Jeast it is not my experience 
of it. Nodoubt it requires a good day’s work, but not more than 
an experienced man can efficiently perform. Much has been said 
of the difficulties under which insurance companies labour, but 
their work is ease itself compared with inspection pure and 
simple, The great bulk of boiler owners do not want inspection, 
and would gladly pay an extra premium to dispense with it, as 
Mr. Wilson says. What then, must be the difficulties of an associa- 
tion whose object is inspection? The association, and its officers, 
have been inlormed, over and over again, by boiler owners that it 
was not the inspection, but the ‘‘ guarantee ”—or policy as they 
call it—which was valued, and numbers of ania have left 
because this could not conscientiously be granted. In fact all 
ee points to i tion as the only way of 
lif 
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cally reducing boiler explosions, and the consequent loss of 
e. H. Mac Cott. 
Glasgow, July 2st. 

[It is recan ny- bord comment on our correspondent’s able letter, 
except as regards that portion of it which refers to our explanation 
of a probable cause of the Blackburn explosions, which explanation 
Mr. Mac Coll has failed to understand. Westated that if a large 
rent were opened in the bottom of one of the boilers, water, highly 
heated, would escape, flash into steam in the bottom flue, and lift 
the boiler from its seat. The boiler in falling back again would 
probably, to use a nautical term, “break its back.” To this Mr. 
Mac Coll objects that no pressure could exist in the bottom flue, 
because the steam would escape the moment it was formed by the 
chimney and furnace door, &c. This supposition is based, it will 
be seen, on the idea that the steam would be produced gradually, 
which is wrong. The action would be precisely the same as 
though a given weight of gunpowder were exploded beneath the 
boiler; and we venture to think that Mr. Mac Coll will admit that 
it would be possible to lift either or both of the Blackburn boilers 
from their seats, througha height of afew inches at least, by placing 
a small bag of powder in the bottom flue, and exploding it there. 
Our correspondent will find an investigation by the late Professor 
Rankine in our impressions for November 11th and December 
23rd, 1870, which will enable him to calculate for himself how many 
pounds of water at a given temperature are equivalent in ex- 
plosive force to a pound of good gunpowder. It is, we would point 
out, purely a question of time whether the steam would escape by 
the flues or not without lifting the boilers ; and if the rent in the 
bottom of the boiler were large enough, there is every reason to 
believe that a sufficient quantity of water would be discharged in 
an almost inappreciable period of time to produce the equivalent 
of a gunpowder explosion in the flue ; and if this be so, then there 
2 —— inconsistent with scientific truth in our propositions.— 

D. 





HOWE’S VALVE GEAR. 

S1r,—In your number of April 24 last, you give a description 
and drawing of a winding engine constructed from the designs of 
Mr. William Howe, engineer for the Claycross Collieries. You 
point out very particularly the motion for the distribution of 
steam which makes this engine different from others constructed in 
the usual way. In this mechanism the eccentrics driving the link 
are keyed on an auxiliary shaft with a small crank at one end; the 
said crank is actuated by a rod driven from a point on the middle 
of the connecting rod belonging to the same cylinder. This me- 
chanism imparts to the eccentrics a rotary motion alternately slow 
and quick, the influence of which on the distribution is regarded 
by the inventor as very advantageous. I have also designed and 
patented in Great Britain an arrangement which at first sight is 
very much like Mr. Wm. Howe’s, but differs in an essential point. 
In my arrangement the eccentrics commanding the link are keyed on 
an auxiliary shaft which receives an irregular rotary motion like Mr. 
Howe’s, but—and this is the essential difference—the link, instead 
of driving the slide valve of the cylinder which imparts the motion 
to it, acts on the slide valve of the other cylinder in the double- 
cylinder engine, and reciprocally the link of the second engine 
actuates the slide valve of the first engine, supposing always the 
ne cranks of the two engines keyed at right angles with each 
other. 

The use of this singular-looking mechanism is fully justified by 
the comparative results set forth in the following tables, showing 
the stationary link worked in these three different ways :—(1) 
With eccentrics keyed on the main shaft; (2) with eccentrics 
keyed on an auxiliary shaft driven by the connecting rod—Howe’s 
ayy (3) with eccentrics keyed on an auxiliary shaft, but driven 
by the connecting rod of the opposite cylinder—Deprez’s patent. 


Eccentrics fixed on Crank Shaft. 





Admis- | Travel of Opening. Compres- | Lead of 





sion. | valve. sion. exhaust. Lead. 
| Per cent. Per cent. | Per cent. 

20 2°450 0°225 85 85 2°5 

30 | 2°586 0°293 28°5 28°5 1°5 

40 2°8 0°4 22°5 22°5 1 

50 3°052 0°526 18 18 07 
60 3°432 0°716 14 14 05 

70 | 3°966 0°983 10 10 0°3 

80 | 4°90 1°45 6 6 ss 

90 6° 2382 2°116 3 3 ” 








Eccentrics fitted on Auxiliary Shaft (Howe's System). 


Admis- | Travel of Opening. Compres- | Lead of Lead. 



































driving shaft. See, for example, the case where steam is admitted 
only up to 20 per cent. of the piston stroke, and compare the 
results, Pu. Rovx, 

Agent for M, Deprez, C.E, 
128, Rue Amelot, Paris, July 25th. 





LIFEBOATS, 


Srr,—In Mr. Beloe’s paper on lifeboats given in THE ENGINEER 
of 3rd July there is the following passage—‘‘No lifeboat has yet 
been discovered (save perhaps one to which I shall allude here- 
after) that cannot be upset ; breadth of beam will not secure it”— 
from which it appears to be implied that the double-tube form 
obtains its lateral stability from something more than mere form 
and weight stability, as these could be got, though not so neatly, 
in an equal degree by breadth of ” e figure herewith shows 
how high is the metacentre of the double-tube form, and how 
strongly its weather weight acts to right, results due to the high 





lateral buoyancy and absence of low buoyancy, just as a man in 
the water holding out a bladder in each hand extended sidewise 
would be more stable than if the bladdere were fastened to his 
feet. The point where line D cuts line C shows the height of 
metacentre, and A E shows the unsustained weight on the weather 
side. If from the action of the sea or other reason there can be 
any other cause for lateral stability than those explained above, it 
is of the highest importance that this be made known. 
July 27th. EDWARD JACKSON. 





BURNING OF THE LIVERPOOL LANDING 
STAGE. 


THIS structure was destroyed by fire on Tuesday night. The 
fire broke out at three in the afternoon, and was burning till early 
on Wednesday morning. The whole length of the stage, which 
had been recently completed by the addition of a new portion 
adjoining the old George’s, and the more recent Prince’s stage, 
was nearly a quarter of a mile. It is conjectured that the origin 
of the fire was a gas explosion underneath the newly added por- 
tion, which was being fitted with gas-pipes. e fire spread 
quickly underneath the deck of the stage, catching the timber 
work over the pontoon. The George’s Stage was designed in 
1847, by Sir William Cubitt, and that structure, which occu- 
pied a considerable time in formation, was, on the Ist of June 
of that year, fixed to the moorings to which it was attached until 
a few days ago, when it was removed to make room for a stage so 
adapted as to join that portion of the structure that was destroyed 
on Tuesday. In consisted principally of thirty-nine iron pontoons 
and a wooden decking 5in. in thickness. In length it was 507ft., 
and in width 180ft. 9in.; its weight was 2000 tons, and it could 
bear 40,000 persons. With the bridges the total cost of the stage, 
which was built under the superintendence of the officers of the 
Dock Committee, a body which at that time performed the duties 
of the present Dock Board, was about £40,000. 

So admirably did the George’s Stage fulfil the purpose for which 
it was intended, that it was decided to provide additional accom- 
modation of the same kind. Accordingly, Sir W. Cubitt’s services 
were again brought into requisition, and from designs furnished 
by him the Prince’s Stage was constructed. The total cost of the 
fabric was about £140,000. It was opened on the 1st September, 
1857. Notwithstanding the extent of the accommodation provided 
by the two stages, one of which was devoted to river and the other 
to coasting and foreign traffic, it soon became apparent that still 
further improvements would become necessary, and various 
schemes were proposed for the improvement of these and the ex- 
tension ef the stages. One was at last selected, and two years ago 
the operations embraced in the design prepared by Mr. G. Fosbery 
Lyster, the engineer to the board, werecommenced. The chief fea- 
tures of his scheme were the union of the two stages and a floating 
bridge extending from the street known as the New Quay. 
A few weeks since, as has already been stated, the George's 
Stage was united with the Prince’s Stage, and a structure was thus 
formed that was upwards of 2000ft. in length, and joined by seven 
bridges, one of which, the Pontoon Bridge, is 590ft. in length and 
38ft. in breadth. The principle adopted in the construction of 
the Prince’s and George’s Stages was employed in that of the 
additions that were made to it, the woodwork of which was 
ea my with creosote for the purpose of rendering it less 
liable to the action of the water, and tar was plentifully used 
between the planks and elsewhere, and this, of course, made the 
upper part of the structure exceedingly inflammable. Messrs. 
Brassey and Co., Birkenhead, made the pontoons for additions to 
the main stage. Messrs, Vernon and Capper, Liverpool, provided 
those on which the great bridge rests. The Dock Board said they 
would complete the work within three years, and when just about 
to fulfil that promise their intention has been frustrated. Up- 
wards of £150,000 was the estimated cost of the latest sch inits 


joining the embayment. The heat of the fire had melted the tar 
which was deposited between the planks, and thus the deck— 
which by this time bad become unbearably hot—was soon ripped 
up in parts, and jets of water were poured upon the burning portions 
underneath. The flames burst forth atthe other end of the stage, at 
first fitfully and then with great intensity, and now it became evident 
that all hope of saving any considerable portion of the construction 
must be abandoned. The old stage that was known as the Prince’s 
belonged to the Dock Board, and upon that body, of course, will 
fall the loss of that portion of the structure, if they be not insured. 
The new portion of the stage, constructed by Messrs. Brassey and 
Co., had not, it is said, been formally handed over to the Dock 
Board, and in that case it is thought the loss will fall upon the con- 
tractors, unless culpable negligence be proved against the servants 
of the gas company. 


MESSRS. AVELING AND PORTER'S STEAM 
PLOUGH TRAVELLING VAN. 

WE illustrate in the engraving on page 100 Messrs. Aveling and 
Porter’s second prize travelling van, exhibited at the Bedford 
Show. It is 15ft. 2in. long inside, 7ft. wide inside, and 7ft deep. 
It contains six berths fitted back to back ; as these are 6ft. 2in. 
inside, they leave a sitting-room at the rear of the van about 9ft. 
by 7ft. in size. Across the end of the berths is a fixed seat, and 
a table in front with a movable form of the same length, 
besides which there are two round portable stools. The 
door of this van is in the rear, on one side of which, in 
the corner, is a triangular cupboard with six shelves, and 
in the other corner stands an American stove, with roasting and 
boiling apparatus complete. The chimney stands exactly in the 
corner, 2ft. Gin. of sheet-iron each way from the corner being 
fixed to protect the frame of the van. Ventilation and light are 
obtained, first by a window on each side 14in, square, which opens 
in two parts. There are also two windows in the front at the 
end of the passages past the berths. There are further five 
slotted ventilators, two in the arch of the roof at the front end, 
and two opposite the end of the berth which projects to the 
middle of the room, the other one being in the arch of the 
roof over the door, the length of which is 2ft., and the slots Gin. 
deep. Another set of ventilators consist in a number of perfora- 
tions through the flooring under the back part of the stove; these 
serve to supply the air consumed by the fire, whereby 
extreme rarefication of the air in the van is avoided in 
windy or cold weather, when it is necessary to keep the 
windows and door closed. On the left side of the van near the 
cupboard is fixed a vice for the temporary use of the engine 
driver, and under the centre of the van there is an open box for 
shares and points, while in the rear of the hind axle there is a 
box 2ft. deep by 3ft. wide and 4ft.in length for locking tools in, 
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SoutH KENSINGTON MusEuM.—Visitors during the week end- 
ing 25th July :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,429; naval and other collections, 
1239. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 6 p.m., Museum, 2718; naval and other collections, 81. 
Total, 17,467. Average of corresponding week in former years, 
13,282. Total from the opening of the Museum, 13,560,624. 

THE Troy Jimes, an American journal, of the 13th inst., says: 
—** All the stove foundries in this city are running, some on full 
time, others under a slight reduction. Trade is fair, and there 
are no prospects of any of the foundries shutting down this sea- 
son, Pennsylvania iron dealers say that during the past ten days 
they had more orders for iron than during the previous six weeks. 
Iron dealers in this city have not had any such experienves yet. 
They hope for it, however.” 


ReaPina MAcHINE TRIALS,—Two international trials of reapers 
have just come off in France, the latter terminating on Saturday 
night. The first took place at Soissons, the other at St. Dizier, in 
the Department of Upper Marne. The leading English, French, 
and American makers competed, but the real contest was between 
the English and Americans. At each trial, however, the 
Americans came off only second best, the Howards, ef Bedford, 
gaining the first prize at both contests with their ‘‘ International.” 
The second prize was taken at Soissons by Osborne, America; and 
at St. Dizier by Johnston, America. Samuelson, of Banbury, came 
in third at Soissons, and W. A. Wood, America, third at St. 
Dizier. Drivers were brought over from America as well as 
England. A trial was also held near Lubeck on the 22nd and 23rd 
inst., where nineteen machines competed. Messrs. Johnston’s 
harvester and reaper received each a first prize, Messrs. Williams 
and Wood second prize, and Messrs. Burdick and Buckeye a third 
prize. 

THE CoMET AND THE WEATHER.—The popular belief in the 
certain influence of a comet on the weather is not, the Gardeners’ 
Magazine remarks, without a foundation of some sort, The comet 
of 1811 was the finest seen since the days of Newton, and the 
harvests of that year were the finest ever reaped, so far as the 
world’s records enable us to judge. The “‘comet wine” was no 
doubt worth the high price it realised, for a summer that produces 
a good wheat harvest is pretty sure to give us also a glorious 
vintage. If that comet caused extra heat, how shall we account 
for the extra heat of the years 1828, 1831, 1868, and 1870, in none 
of which did comets attract special attention, for there were none 
visible, except to the eye of science? We have remarked that 

ts abound, and are constantly being discovered and registered ; 





integrity. 

The progress of the fire in both directions was most alarming, 
and in about two hours from the time it broke out the whole stage 
fore and aft was literally a mass of fire, the new part of it suffering 
most severely. The new part of the stage appeared to succumb to 
the flames much more readily than the old structure, and large 
masses of calcined timber fell repeatedly from the sides of the 
new stage as the fire pe and latterly at the outside nothing 
but the bare ironwork was left. Occasionally there was consider- 
able alarm caused by the bursting of some of the pontoons, no 
fewer than fifty of these, we believe, having given way up to mid- 
night. Means were taken to prevent the spread of the fire to the 
shipping in the Prince’s and Waterloo Docks, and also to save 
the bridges. These efforts were not altogether successful, 
and in addition to very considerable damage being done 
to more than one of the bridges, four river gigs which 
had been moored alongside the south end of what was 
formerly the Prince’s Stage were burned or rendered next to 
useless by the flames. About tive o’clock the bridge at the north 
end of what was until recently denominated the George’s Landing- 
stage, yielded to the heat of the flames, and fell in. In the mean- 
time water was being poured on to the burning stage from all 
points, and fears being entertained as to the safety of the maguifi- 
cent low-level bridge which has been the admiration of thousands 
who have seen it since it was thrown open, it was deemed advisable 





sion. valve. sion. exhaust. 
Per cem. | Percent. | Per cent. 
20 2°33 0°16 48°5 48°5 
30 2°43 0°21 43 43 85 
40 2°6 0°30 87 37 5 
50 3°06 0°53 30 | 30 3°5 
60 | 3°93 0°965 22 22 1°5 
> | fe] 1°61 | ‘me } - 
80 | 7°53 | 2°765 8 8 o 
9 | 12166 | 5°085 | 85 8°5 a 
Becentric fitted on Auxiliary Shaft (Deprez’s System). 
Admis- | Travel of Compres- Lead of | . 
sion. | valve. Opening. sion. exhaust, | Lead. 
Per cent. | Percent. | Per cent. 

20 2°68 0-34 35 06] | 6185 | OS 
B) 2°84 | 0°42 10 10 0-2 
40 3 j 0°5 8 8 ” 
59 3°12 | 0°56 6 6 pa 
60 226 6©| «(0°68 5 4 3 
70 3°52 0°76 4 4 a 
80 3°86 0°98 8 8 v8 
90 4°56 1°28 2 2 i 








It is obvious that my system gives the best results, as it enables 
the steam to be cut off between one-tenth up to nine-tenths of the 
stroke of the piston with the smallest valve travel. Howe’s machine 
gives, on the contrary, results very inferior even to the i 
stationary link, the eccentrics of which are simply keyed on the 


| to make arrangements to disconnect it from the stage. This course 
| was resorted to because the fire had got hold of the creosoted 
| Memel beams which underlie the deck of greenheart timber. 
| The wisdom of this course was developed during the 
| course of the night; for early on Wetnesday morning 
|the stag was in such a state of ignition as to 
render an absolute severance necessary. By this time the smoke 
at the bottom of the bridge had become so stifling, and the heat so 
intense, that those whose duty had called them there maintained 
their stand at = risk. Soon after the preliminaries for dis- 
—— the bridge from the stage had been accomplished smoke 
was found issuing from the planks of the stage immediately ad- 





hence the question of their possible influence is complicated, 
In this connection we are treating solely of comets that 
have appeared conspicuously to the unassisted eye, and make 
no reference at all to telescopic comets. In ‘‘ RecreativeScience” 
will be found a catalogue of all the comets whose orbits have been 
completed. is admirable catalogue, the work of Mr. G. F. 
Chambers, of Eastbourne, may be studied in connection with Mr. 
Glaisher’s reductions of Meteorological Observations, published 
under the auspices of the Royal Horticultural Society. The par- 
ticularly warm years reported on by Mr, Glaisherare 1828,1831,1834, 
and 1868 ; to this list we mayadd 1870, In 1828 there was nocomet, 
none in 1831, one in 1834, none in 1868, none in 1870. The particu- 
larly cold years were 1829, 1838, 1845, 1855, 1860, In 1829 Encke’s 
comet appeared, and was visible to the naked eye in the latter 
part of its fifteen weeks’ duration within our ken. In 1838 the 
same comet again appeared, and was faintly and briefly visible to 
the naked eye. In 1845, the year of the potato famine in Ireland, 
when the summer was wet and cold, like that of 1860, there were 
in all four comets, two of them insignificant—one a fine comet 
visible to the naked eye with a tail two and a-half degrees long, 
the other the ever-recurring Encke’s, In 1855 there were four 
comets, all of insignificant dimensions—considered visually—and 
one of the number was the irrepressible Encke’s. In 1860 there were 
three comets, two insignificant, the third known as Donati’s avery 
gorgeous visitor with a train covering fifteen degrees, and h aving 
un ubsolute length of 22,000,000 miles. So far, it appears that 
comets are inclined to rob us of our sunshine rather than augment 
its power, but the more fully the case is considered the more 
clearly and forcibly will it appear that comets exercise no appreci- 
able influence on our fortunes, and when they occur in connection 
with striking events it is a case of coincidence, and not of cause 
and effect. The comet of 1264 was discovered on the day that Pope 
Urban fell sick, and the Pope died on the night on which the comet 
was last seen, October 2. But all Popes are not so honoured ; 









many kings and queens and heroes and patriots have appeared and 
wee a suffered and triumphed and died without ore fore- 


shadowed or accompanied by any sign from the heavens, 
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SLEEPING VAN FOR STEAM PLOUGH MEN. 


MESSRS. AVELING AND PORTER, ROCHESTER, ENGINEER3. 


(For discription se¢ page 99.) 
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SECTIOUAL PLAN 


27) on 7 2 WRIG ve ‘ +12 | of conscience on the part of one of the officials of the agents ; and | not only to those on board, but also totheownerat home, of what has 

STOBART AND ALLAN'S WEIGHING MACHINE, on the matter being inquired into, the comparative increase of | actually gone into the bunkers. Hung over the bunker scuttle, 

In this age, when everything is done to get the greatest possible | consumption which followed was entirely in keeping with the | with its trip-bottomed —— attached, as the coals are brought 
e 


work on the least possible consumption of fuel, it should be a | shortness of weight supplied, viz., 14 cwt. to the ton. on board the hopper is d; the handle A is then turned, 
sine quad non that the quantity thus lowering the weight, 


of fuel given to do a certain and effecting registration. The 
amount of work shou'd be cor- bottom of the hopper is then 
rectly known. So far as these released, and on being closed 
premises are applicable to steam- again the machine is ready 
ships, it is apparent, from the for another weigh. It matters 
circumstances attendant onsteam- little, therefore, whether the coals 
ship service, that under certain are weighed on the agent’s scale 
conditions, and in certain lati- so long as they are weighed on 
tudes or places, the fuel obtained board, which they should always 
to do the service or work is gene- be. The machine registering con- 
rally an unknown quantity, i.¢., tinuously shows the gross weight 
the quantity received is supposed dealt with during any time, and 
to represent a given greater Hl } a in order to prevent any tamper- 
weight, but this is not the true SS] & ! y (ay ing with the weight indices so 
weight, and it is very often the ae | | : aah as to cheat, one side of the ap 
case that when coals are taken paratus (which is kept locked, 
on board at outports from agents the key being in possession of the 
who are not always scrupulous, owner or his superintendent) con- 
and whose honesty in business is tains a metallic pencil which 
of an elastic nature, the con- records on a card block the gross 
sumption of the steamer rises weight applied, thus checking 
remarkably, and the results are the vouchers. The principle of 
very unsatisfactory, as the owner the apparatus is so simple that 
has paid for a given, though further explanation is unneces- 
erroneous, quantity, while the sary. It is not liable to get out of 
engineer ia made to appear to order, being thoroughly protected. 
have used what he =< had It is portable, and is of the best 
not. This is one of the materials and workmanship, the 
reasons why we hear of registering gear and racks being 
enormous consumption in fuel, f Y ’ ; all of gun metal, These machines, 
bad engine-builders, &c., and 5 ¥ : =», ¥ lite of which we illustrate two pat- 
to which steamship owners . 2 at \ Re y Tun Qunnga ey i Wi terns, are constructed by the Glen- 
seldom turn their attention j \ ” field Company, of Kilmarnock. 
or give due heed. We illus- 
trate in the accompanying en- 
graving a continuous coal-weigh- 
ing machine, recently brought 
out by Mr. W. Allan, of theNorth- 
Eastern ineering Works, Sun- 
derland, The originator of the 
idea of the machine, Mr. W. 
Stobart, was lately a heavy suf- 
ferer by the foregoing method 
of purchasing coals, One of his 
vessels was under the necessity 
of coaling at a well-known portia 
a half-way-house island in the 
Indian Ocean; the agents were , 
Englishmen. The he paid Livens, engineer’s apprentice, 
for were about 30 per cent. in Gainsboroug) : 

excess of what were actually put on board, and it only came to| The machine which we illustrate is designed to weigh coals, or] A PERMANENT bridge over the Rangunga, near Bareily, has been 
his knowledge through what may be characterised as a pang | any other goods, taken on shipboard, and to give a correct account, | opened for traffic, 
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WHITWORTH SCHOLARSHIPS. — 
The following is the list of can- 
didates successful in the recent 
competition for the Whitworth 
Scholarships :—William Martin, 
metal turner, Wolverton; Robert 
A. Sloan, engineer’s apprentice, 
Birkenhead; William Sisson, en- 
gineer, Gateshead; Frederick 
stubbs, engineer’s apprentice, 
Derby; Thomas L. Daltry, 
draughtsman’s apprentice, New- 
castle-on-Tyne ; Frederick 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—WI.LitmeR and Roocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in Ta& ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will taken of anonymous 
communications. 

*.* Jn order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters cf inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

InquireR.— You have carefully avoided compliance with our rules. 

C.— We cannot insert your letter as you do not favour us with your name and 
address 

J. W.— The association meets regularly at the Cannon-street Hotel. Mr. 
Joseph Newton is the president, 

I. R.— You send no name or address, Your questions therefore cannot be 
answered, In any case we do not recommend particular firms in such cases. 

J. A. (Willoughby-street). — You will sind an article on Governors in 
Tue ENoineer for 31st August, 1866, which will probably supply the in- 
formation you require; Uf not, write again, 

A. L.—Rotary engines are made without eccentrics or oscillating cylinders, 
so are Cornish engines, The first fly-wheel engines made by Watt had no 
eccentrics, You will find how they worked by consulting any elementary 
treatise on the steam engine, : 

J. B. (Reading).—/f you had turned to the pages referred to in the index, 
and which you quote, you would have gained Jor yourself all the ingforma- 
tion we possess, As there given the vespective addresses are—Millburn, 
Inverness, and Walworth, Surrey. 

J. W. H. anp Sons (Brown-street).—You can drive the machinery as you 
propose with safety and economy, if you will be careful to use pulleys of 
lavye dioweter, and belts of good width, so as to prevent slipping, Care 
should be taken in uniting the belt ends to make a neat job, and f this be 
done the belting will make leas noise than the best gearing 

Waste Gases. - We are not aware to what extent gases arising from the pro- 
cess you wane are utilised. There should not be any danger from the plan 
you propose, more especially if you interpose a water tank or valve. We 
do not kaow any book on the subject, but you may possibly sind facts here 
and there in works on chemical technology, such as Muspratt’s, and works 
on metallurgy. 

*, F. J.— We cannot tell you where you can obtain any quantity, Write to 
Messrs. Horne and Thorathwaite, Newgate-street, London. We believe 
they formerly imported quantities. The supply is chiefly absorbed by 
chemical manufacturers. Orkney, Faroe, and Shetland islands ship a con- 
siderable proportion of the crude material. See Percy’s “* Metallurgy” and 
the “ Transactions of the Iron and Steel Institute” sor information. 





SUBSCRIPTIONS. 


Tur Enoiveer can be had, by order, from any newsagent in town or country, 
at the various railway stations, or it can if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) : 

Half-yearly (including double number) .. «2 £0 14s, 6d. 
Yearly (including two double numbers) .. «2 £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
7 ? 


be made, Tut ENGINEER is regist abroa 





FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions for thin paper copies are received at the foliowing rates: 
Subscribers paying in advance, at these rates, will receive THe ENGINEER 
weekly and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 

Lick Paper copies may be had Vf preferred at double postage. 


Remittance by Post-office Order. 
£4. da. 











Za 4 

Argentine Republic .. 3 11 6 per year. Ttaly.. 
Autrolia eo 09 1lt 6 pa pt H ° pid ia 
Belyium Ime os Malta sae a 
en Ais we a Se ee ~~ ie aes o 
British Columbia .. ia es « Netherlands ;. ‘aé¢ . 
British Guiana me New Brunswick ine S 
ak +m « De fe Newfoundland |. ine , 
Cape of Good Hope lll 6 New South Wales |. -_—-. | 
Ck is ws 1160 |, New Zealand... -3a8 = 
Denmerh.. .. « o 116 wo Switzerland .. -_3ne > 
Denmark vin Jiuil.. 2950 . es + * ae 
Bowe os Mn  s United State.. 1. 1M 6 
oye (Upper) .. > « West Coast of Africa |. oo 
Germany... 6 os 1Mwe °° West Indies ” Pra ; ¥ $ > 
Gibraltar... ime . . 

Remittance by Bill on London. 
Austria 116 0 per year, | Jonian Islande rss 
Buenos Ayres 116 e , ° : $ api 
B i ak: ee Panama... .. .: i =e 
EE ox. <0 nas, Be Peru.. a: 2 aie 
Chili lwo Russia 228 & 
France [ee ws Spain -1lwo ° 
ae. 0: ws Se Sweden .. ae yy 2 dee 
ae wm an SK C Tasmania ‘eo 
Cloth Cases for binding Tuk Enatneer Volume, price 2s. 6d. each, 


The following Volumes of Tne ENainter can be had, price 18s. each :—Vols 
3, 4, 5, 10, 14, 16, 24, 25, 26, 86, , oe 
a ADVERTISEMENT 3. 

«* The charge for Advertisements of four lines and under is three shillings ; 
zach line afterwards, ninepence. line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the — must be accompanied by stamps in 
je mo Alternate advertisements will be inserted with all practicable re- 

ty, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
ADVERTISEMENTS CaNNoT HE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK ON 
Sdiiemiiate ‘murspay Evenine in gach Werk. 
*, relating to advertisements and the lish: rtment the 
paper are to be addressed to the Publisher, Mo yy bcs Riche, ali 
other letters to be addressed to the Bditor of Tax ENGineER, 163, Strand. 








‘ DEATH. 
On the 20th inst., Mr. Tuomas Marr Jounson, C.E., of - 
street, Westminster, and 14, Westbourne-street, aged 48. ihaisatiaaieat 
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SANITARY PROGRESS, 

Ir is a lamentable, but at the same time undeniable fact, 
that very little progress has been made as yet in sanitary 
legislation, sanitary engineering, and the general dissemi- 
nation of sanitary knowledge. To commence with the first 
of these. It is but a very short time ago that a Govern- 
ment official, in receiving a local deputation, whose mem- 
bers were willing and anxious to take any duly author- 
ised steps to effect the drainage and sewage of their town, 
regretted that he was unable to give them any assistance, 
as the whole question was still. an unsolved problem. 
We do not impute any blame to our sanitary authorities 
for either ignoring or refusing to indicate any particular 
remedy for the evil they are called upon tosuppress. It is 
not necessarily incumbent upon a legislative body to take 
into their own hands the abeslute execution of the mea- 


sures they are bound to enforce. Nevertheless, in the par- 





ticular branch of legislation to which we refer it does 
ap at first sight somewhat disheartening to parties 
seeking relief in a matter of public interest, to find that 
they cannot obtain any from the very 1 ed they expect 
it tocome. Those who are cognisant of the state in which 
the majority of our towns and villages are at the present 
time, with regard to their drainage and sewage, are aware 
of the harassing position in which the local authorities are 
frequently a No wonder that in their despair they 
lent a credulous ear to the numerous specious and fallacious 
modes of sewage purification and deodorisation, which pro- 
mised them a speedy relief from their troubles and a rapid 
and remunerative return for capital expended. The pre- 
dicament in which these unfortunate parties find them- 
selves, by the contending interests of those who are affected 
by any proposed sanitary scheme, is frequently most embar- 


ing. 

As of old, the nearest river or natural watercourse still 
constitutes the principal receptacle for the drainage of 
towns. With the increase of population, this much-abused 
channel becomes no longer adequate to convey away from 
the vicinity of the town, the mass of refuse and filth daily 
and hourly consigned to it. Asan example upon a toler- 
ably large scale, we may instance the river Liffey, which is 
at the present moment literally gorged with the sewage of 
Dublin. At low water the stench from the uncovered fore- 
shore was lately so intolerable, that the judges presiding at 
the Four Courts, a building situated on the river side, 
threatened to adjourn the courts unless some measures were 
speedily taken to abate the nuisance. This condition of 
affairs in our own country, is followed at last by an indig- 
nant protest on the part of some riparian proprietor, or of 
some philanthropic individual, an outbreak of enteric fever, 
or by some open and undisguisable result which demands 
the interference of the Government sanitary authorities. 
After an inquiry into the actual circumstances of the case, 
the order of the higher tribunal is issued to the effect that 
the evil must be remedied, the nature of the remedy and 
the mode of applying it being left altogether in the hands 
of the local parties whom the order concerns, That the 
higher tribunal is lenient and long suffering in the enforce- 
ment of the obligations it imposes, may be gathered from 
the fact that a recalcitrant town situated on the Thames, 
was not rigorously dealt with until a couple of years had 
elapsed after the issue of the precept. The weakest point 
in our sanitary legislation is that the powers given for the 
compulsory purchase of land are practically inoperative. 
They are as much a dead letter as they were in the early 
days of railways. The acquisition of land against the will 
of the proprietor in the neighbourhood of any large town, 
for the purpose of sewage irrigation and utilisation, is 
nearly impossible; hence the reason why this method of 
dealing with sewage, which has hitherto proved the only 
successful one, has never been developed to the extent to 
which it would have been under different circumstances. 

It is obvious that sanitary legislation and sanitary engi- 
neering must proceed pari passu, inasmuch as the best en- 
deavours of the latter would be rendered totally abortive 
without the assistance and authority of the former. Sani- 
tary engineering has recently become a distinct branch of 
the profession, and there are many able men engaged in 
the sole practice of it. At the same time there are 
others similarly employed, who have no pretensions 
of any sort to either a professional or social status. 
That they are so employed arises probably from one 
of two causes, or from both. The one is the ano- 
malous aspect in which the whole profession as a profession 
is regarded, and the other the impossibility of procuring 
educated and competent men as sanitary engineers, for the 
miserable stipends which, in the majority of instances, are 
offered them, The consequence is that the sanitary arrange- 
ments of numerous towns and villages are ithperfect and 
inadequate to the last degree. Bad designing is only 
equalled by bad construction, and it is frequently not until 
the tables of mortality reach an unprecedented figure, and 
the prosperity of the district begins to suffer, that measures 
are taken which reveal the utter inefficiency of the whole 
of the drainage system. What can be said in behalf of 
sanitary engineering, when in one of the most populous 
suburbs of London, fever, diarrhoea, anda high rate of mor- 
tality prevail, where there is no apd ventilation of such 
sewers as do exist, where cesspools abound, and where the 
water supply is strongly contaminated? If in addition to 
these evils be included an atmosphere polluted with ex- 
halations, open ditches and watercourses, acting as sewers, 
and large deposits of sewage, mud, and refuse lying at the 
sewage works, a very fair idea of the sanitary, or rather 
unsanitary, condition of the place may be formed. A few 
months ago we noticed with great satisfaction the formation 
of a society whose members are composed exclusively of 
sanitary engineers, that is, of those holding appointments 
under corporate bodies and local boards, The object of 
the society is to advance the social and professional status 
of its members and the interest of sanitary engineering 
generally, As the example to which we have alluded is 
one out of ersagy | some thousands, the newly formed 
society has plenty of work before it. We do not assert 
that in all instances similar to that described, the surveyor 
to a local board is altogether responsible for such a con- 
dition of affairs, In many cases he is completely powerless 
and fettered immovably by the parsimony of his employers. 
Nevertheless, the first question asked by the Government 
official who directs an inquiry into the case, is—what is 
the surveyor about that he permits such a state of things 
to exist? He ignores the fact that under present arrange- 
ments the surveyor is not by any means a free agent. e 
progress of sanitary engineering will never be what it 
— to be until the local surveyor can hold his appointment 
independently to a certain extent of local interests and 
party squabbles, to both of which he now frequently falls 
a victim. 

Whatever efforts may be required—and they will be no 
light ones—to advance the cause of sanitary engineering in 
a scientific and a professional point of view, they will bear 
nocomparison with those necessary to popularise it. In other 
words, the labour will be Herculean to make the public 
comprehend the absolute necessity, for observing in the 





strictest sense, those sanitary laws and regulations the 
neglect of which is attended by no less a penalty than death. 
As a rule, English people are more prone than those of any 
other nation to adhere to what their fathers did before 
them. This disinclination to adopt any new method or inven- 
tion amounts sometimes to complete perverseness. Instead 
of endeavouring to overcome any little detail or impedi- 
ment that might—and probably would—exist, it seems as 
if some people took an actual pleasure in displaying their 
own stupidity and ignorance. No better proof of this can be 
found than in the constant supervision and inspection, 
which experience has shown to be indispensable, among a 
certain class of population, in any town in which the sani- 
tary arrangements are of an improved and unsual descrip- 
tion. A great deal has been done by lectures and other 
means, towards what may be termed popularising science; 
but it is one thing to obtain an audience, and even to get it to 
listen attentively, and another for that audience to put into 
practice what it has heard. It will probably take a generation 
before, first, the necessity for sanitary measures becomes 
universally recognised; and, secondly, before those mea- 
sures will be carried out, not spasmodically and against the 
grain, but as a part of a regularly organised system. 


SPONTANEOUS COMBUSTION. 

ATTENTION is being called to a matter in which the fire 
insurance companies might do the public some service 
and themselves no harm. In fact, as the case now stands, 
the companies seem to be acting after a fashion which is 
prejudicial to the public interest, and by no means 
beneficial to themselves, Presumably, if there were no 
tires there would be no business for a fire office. It is the 
primary object of a fire oflice to get customers. Pre- 
vention of fires is really a secondary consideration. With 
the public the case is the reverse. It is to the interest of 
the public that fires should be as few as possible, and if 
these disasters could be altogether prevented so much the 
better. It is the study of the tire offices to make their busi- 
ness “ pay,” and so long as the premiums can be made to 
cover the risk, the office has nothing to _ regret. 
Possibly high premiums pay better than low ones ; and it 
is pretty clear this must be the case where there is an 
agent dependent on commission. So long as the premiums 
are not so high as to check business in a sufficient degree 
to lower the aggregate revenue, all is well for the tire oftice 
and its agents. But who is to take care of the public! 
We want in these days not merely a public prosecutor, but 
a public protector—a species of Attorney-General for the 
human race. The press is generally looked upon as the 
public advocate. The functions of the press are many, and 
there is a prevalent feeling in society that whatever wrong 
or blunder happens to be afloat, it is in the power of the 
journalist to interpose with irresistible power for the public 
good. So in this particular case it would appear that the 
aid of the press is invoked in order to move the fire in- 
surance companies to think of something more than the 
premium that pays. The fire offices may be satistied with 
high premiums for high risks ; the public desire moderate 
risks and low premiums, 

It may have struck many of our readers that large fires, 
destructive of warehouses, factories, and similar places, are 
peculiarly common in the interval between the cessation of 
work on Saturday and its resumption on Monday. Fires 
also frequently break out during the night, when no human 
agency is in operation. This may suggestincendiarism ; but 
it may suggest somethingelse. We believe that the danger 
of spontaneous combustion is often more common than many 
persons suppose, On this point the experiments of Mr. John 
Galletly deserve very serious consideration. In one 
instance, a small quantity of cotton waste soaked in olive 
oil (Gallipoli) was loosely packed in a paper box, exposed to 
a temperature of about 130 deg. Fah. Active combustion 
took place in little more than five hours, and a second 
experiment yielded the same result in less than six hours. 
Cotton soaked in rape oil, and put in a box subjected toa 
temperature of about 170 deg., was found—both box and 
cotton. —in ashes within ten hours. Cotton waste soaked in 
seal oil, with an applied temperature of 130 deg., exhibited 
ignition in 100 minutes, The speciticgravity of this oil was 
‘928, Lard oil, with a specific gravity of ‘916, produced com- 
bustion in four hours, the applied temperature being 130deg. 
Concerning these temperatures, Major Majendie observes 
that they are such as often occur in the neighbourhood of a 
steam pipe, or under exposure to the sun’s rays. Some 
experiments were conducted with silk instead of cotton, 
and although neither flame nor incandescence took place, 
yet the heat engendered was sufficient to explode gun- 
powder, and this temperature was reached more rapidly 
with silk than with cotton. Hence Major Majendie 

ives the following conclusion, as clearly established :— 
First, that oiled waste, whether of silk or cotton, should 
invariably be regarded with suspicion, as liable to 
spontaneous ignition under moderately elevated tempera- 
tures. Secondly, that silk waste is at least as dangerous 
as cotton, or even more so, in a building containing gun- 
powder, or other material which is capable of being ignited 
or exploded without the actual application of flame. 

As further sustaining these facts, it appears that a series 
of experiments similar to those of Mr. Galletly have been 
carried out by Mr. Keates, the consulting chemist to the 
Metropolitan Board of Works, the results obtained being 
similar to the foregoing. Instances are also known to have 
occurred in which olive oil of the purest kind, accidentally 
spilt upon sawdust, has led to ignition, A further result 
obtained by Mr. Galletly, and confirmed by Mr. Keates, 
is the peculiar safety which attaches to mineral oils. Of 
course, if a very light mineral oil be used, such as gives off 
an inflammable vapour at an ordinary temperature, another 
source of danger is introduced. But as we are now speaking 
of mineral oils which are not open to this objection, we 
have no need to consider the “ flashing point.” The heavy 
oils from coal and shale were severely tried in the experi- 
ments of Mr. Keates, but failed to give any evidence of 
spontaneous combustion. Both Mr. Galletly and Mr. 

eates found that these oils when mixed with oils other- 
wise dangerous had a remarkable effect in preventing 
combustion. Thus mixtures of these oils with 20 per cent, 
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rape gave no indication of heating whatever at 170 deg.; 
and even seal oil, with its own bulk of mineral oil added to 
it, did not, when placed in a chamber heated to 135 deg., 
reach a temperature sufficient to char the cotton. 

Considering, in the first place, the danger arising from 
the use of certain oils, it might be supposed that the fire 
insurance companies would have some regard for the kind 
of lubricant employed in factories and wherever machinery 
is concerned. Remembering what has been said about oil 
and sawdust, it might be thought that sawmills would be 
carefully looked after in this respect. Strange to say, who- 
ever insures in a fire office may use what oil he chooses for 
a lubricant. Whether the oil he employs for this purpose 
be the most dangerous or the most safe, his rate of insur- 
ance is the same. The fact that, after all, there is some 
real danger of spontaneous combustion is nevertheless 
recognised, inasmuch as certain rules are laid down for the 
prompt removal of oily waste. The danger is also recog- 
nised in a more distinct form, namely, in the use of oil in 
the making up of fabrics in mills and factories employed 
in the woollen manufacture. Here again there is no regard 
paid to lubrication, despite the obvious risk from the pre- 
sence of oily rags, all of which may not be so promptly 
removed as the rules require. But it would be at least 
expected that where a tariff is actually laid down in refer- 
ence to oils, the scale would be in accordance with the real 
properties of the oils. We should not expect to find that 
a highly dangerous oil was allowed to pass untaxed, and 
that a positively safe oil was made to bear the heaviest 
burden. Yetso it is. Inthe use of oil for the woollen 
manufacture, no extra rate of insurance is charged in 
the case of olive or Gallipoli oil; but for “any mineral oil” 
an extra rate of a guinea per cent. is charged! Can any one 
possibly explain the reason of this} There is no “flashing 
point” to be considered in this matter. It is purely a 
question of spontaneous combustion, and we find mineral 
oil thus classed in the same category with rape oil, which, 
as we have already seen, possesses a decidedly dangerous 
quality. Not only are mineral oils thus banned, but the 
rule is made to apply to any product of such oils, and to 
any composition containing mineral oil or any of its pro- 
ducts. All this is laid down, while olive oil is allowed to 
pass scot free. So far as the risk of fire is concerned, it 
would be far better if such a tariff were swept away 
altogether, only its existence would seem to show that there 
is yet some idea that spontaneous combustion in the use of 
oils is a peril to be guarded against. 

As we signified at the first, it is in the power of the fire 
oftices to do the public some service in this matter. This 
favourite olive oil ought no longer to enjoy the post of 
honour, neither ought the mineral oils to be libelled as they 
now are. It is a curious fact that the Admiralty, and most 
of our large steamship companies, are wise enough to make 
free use of a particular compound mineral oil for the Jubri- 
cation of their engines. Several railway companies do the 
same, and many of the leading enginetring and manufac- 
turing firms. Yet if the tariff of the fire offices in regard 
to woollen mills is to be taken as a guide, nothing 
could well be more perilous than using such an oil 
in our dockyards, in our fleet, and in our mercantile 
marine. But the fire offices are sinning both in the way 
of omission and commission. By a well-considered tariff, 
comprehending all the lubricants, and, in fact, dealing with 
oils generally, they might encourage the use of the safe 
oils and discourage the use of those that are dangerous. If 
the facts which we have cited possess any practical value, a 
rate of insurance based on such considerations would tend 
to diminish a very costly class of fires, thereby giving 
insurers the benefit of lower premiums. <A great amount 
of misery often accrues from a large factory fire, hundreds 
of hands being thus thrown out of employment. 

From a communication which has reached us, it appears 
that the subject which we have thus debated is now being 
brought before the notice of the fire insurance companies, 
and we cau ouly hope that the managers and directors of 
these powerful bodies will be induced to look into the sub- 
— with a view to settle the question according to the 
vest light that is attainable. 


THE FERRYHILL TRONWORKS. 
Tie works of the Rosedale and Ferryhill [ron Company 








are in some respects the most remarkable of their kind in | 


the world. Situated about two miles from the village of 
Ferryhill, on the direct line from London to Newcastle, 
the tops of the furnaces can be distinguished by the 
traveller looming above and beyond the mountains of 
scori which separate them from the railway. But it 
would never occur to a casual passer-by that the Ferryhill 
Works were anything out of the common,and comparatively 
few are acyuainted with their singular history and peculiar 
characteristics, As these characteristics are of considerable 
importance from an engineering point of view, we propose 
to describe them at some length. 

It is now fourteen years since the first blast furnaces 
were built at Ferryhill. They were two in number, and 
their height was only 48ft. Since then, however, they 
have been relined, and raised to an altitude of 78ft. ‘The 
next four furnaces, built in 1866, were carried to a height 
of 80ft., with 21ft. diameter of bosh. These furnaces have 
been blowing continuously since their erection, and they 
do not yet show any signs of requiring relining or repair. 
In 1868 other two furnaces were built, and as the pro- 
prietor had found important advantages to accrue from 
the increased altitude of the later furnaces, he resolved on 
carrying these new furnaces to the height of 103ft., with 
27ft. Gin. diameter of bosh. This experiment was bold 
and hazardous, and there were those who predicted that it 
would end in failure. But the very opposite result has 
followed. The consumption of coke in the 48ft. fernaces 
was over 30 cwt. to the ton of pig; in the 80ft. furnaces it 
was reduced to 20ewt, but in the 103ft. furnaces it was 
found practicable to reduce the consumption of coke to 
174cwt. per ton of pig iron made, This was the lowest 


consumption ever attained in a blast furnace, and it still 





remains unique. The output of the larger furnaces was 





proportionately more than that of the smaller ones. In 
the 48ft., or original furnaces, the weekly production did 
not exceed 200 to 250 tons; in the 80ft. furnaces it was 
increased to 350 tons, but in the 103ft. furnaces the 
unparalleled production of 600:to 700 tons per week was 
obtained under ordinarily favourable conditions. 

Influenced by the remarkable success of their high fur- 
naces, the Rosedale and Ferryhill Iron Company are now 
completing other two new furnaces, which have been car- 
ried to the height of 105ft. from the hearth. The working 
portion of these each of furnaces is 100ft. 6in. high, and the 
diameter of the bosh is 33ft., being the largest diameter of 
any furnace yet constructed. ‘The capacity of each furnace 
will be between 55,000 and 60,000 cubic feet. Both fur- 
naces are built at an angle of 45 deg., the lining is 3ft. 
thick all the way up, and the exterior iron casing, which is 
Sin. thick at the bottom, is reduced to }in. thick towards 
the top. To prevent the hanging of the furnaces, they are 
built with two angles, one outwards and the other inwards. 
The height of the bosh is 38ft., and the foundation is 12ft. 
deep, there being 6ft. of solid concrete and 6ft of hearth. 
The diameter of the bell used for charging the furnace is 11ft., 
that of the main pipe for carrying off the gases being Sft., 
while the down-comer is only 7ft. A splendid brick hoist 
is built between the two furnaces, and will take up four 
barrows at a time, each barrow holding 14 cwt. of stone 
and 5 ewt. of coke. Each furnace is supplied with five 
tuyeres, which will blow 4$lb. pressure of blast. The 
tuyeres are furnished with wrought iron muzzles, in order 
that the pressure of blast may be either increased or dimi- 
nished, Practical men will understand that when it is 
proposed to work the furnaces on forge pig the muzzles 
should be enlarged, whereas for grey iron they should be 
diminished. 

The heating stoves of the new furnaces will present some 
novel features. It is intended to work at a temperature of 
1100 deg., but it will be possible with these stoves to raise 
the temperature to 1500 deg. ; but as they have not yet 
been patented by Mr. Thomas, the practical manager of the 
Ferryhill Works, who is responsible for their design, it 
would be unfair to him to describe them more particularly 
than to say that they are constructed very much on the 
principle of the tubular boiler, with flat pipes, there being 
eighteen pipes in each stove, and four stoves to each furnace. 
Both round pipe and flat pipe stoves are used in connection 
with the other furnaces, but the flat pipes are preferred 
because they allow the air to come more into contact with 
the metal. Each of the new furnaces is supported on 
twelve wrought iron standards 36in. diameter at the bottom 
and 24in, at the top. The new hoist will be driven by a 
vertical engine of 16in. cylinder and 2ft. stroke. Some 
years ago hydraulic hoists were more in favour than any 
other used in the Cleveland district, and there is no doubt 
that special advantages belong to the use of Sir William 
Armstrong’s accumulator, the water-balance hoist, which 
is also common in the North, and the hydro-pneumatic 
hoist, in which compressed air is the medium accumulated. 
But a reaction has recently set in against the more expen- 
sive and complex hoists, and the direct-acting steam ram 
lift, or the ordinary winding engine with drum and wire 
rope and reversing metion, are being generally adopted 
for the more recently erected furnaces. Brick hoists are 
also taking the place of iron ones. For this there are two 
reasons—one being that men object to iron hoists as dan- 
gerous in boisterous weather, and the other being the 
greater cheapness of bricks compared with the present 
cost of iron. At the Ferryhill Works there are now in 
operation one of Sir William Armstrong’s hydraulic hoists, 
two direct-activg steam hoists, and one water-balance 
hoist, but the two latter are preferred over the former on 
account of their greater simplicity in working, to say 
nothing of the great difference as regards first cost. 

Much difference of opinion prevails among practical 
men as to the limit of height that can most advantageously 
be adopted in a blast furnace, and there are some whose 
predilections and experience may induce the belief that it 
is impossible to secure the best results in a furnace carried 
to the extreme height of 105ft. But a very little practice 
is in this matter worth a great deal of theory, and the 
proprietors of the Ferryhill Works have demonstrated to 
their own satisfaction that a furnace of the extreme height 
of 105ft., and the unparalleled capacity of 55,000 cubic 
feet, is more economical than one of snialler dimensions. 
Neither their views nor their experience appear, however, 
to be largely shared by others, It is pretty well known 
that the large furnace erected at the Ormesby Works by 
Mr. Charles Cochrane has proved a failure, and its failure 
is attributed to its exceptional capacity, which is not more 
than 41,000 eubic feet, or 15,000 cubic feet less than the 
capacity of the Ferryhill furnaces. The probability is, 
indeed, that the failure of the Ormesby furnace was not 
due so much to its extremely large size, as to some defect 
in its construction. A great deal depends upon the 
arrangement of the angles of a furnace. If it is too 
straight, scaffolding is almost sure to take place; but if 
there is a sufficient angle to allow of the proper fall of the 
material inside, there need be little danger of hanging. 
This, at any rate, is the conviction of the manager of the 
Ferryhill Works, and his long and varied experience and 
recognised ability entitle him to speak with some authority. 
Assuming then that it is possible, without danger of scaf- 
folding or hanging, to carry the blast furnaces of Cleve- 
land to an altitude of 105ft., it becomes important to con- 
sider whether, in other respects, that height, or a still 
greater altitude, can be adopted with safety and advantage. 
The chief advantage claimed for the high furnaces of 
Cleveland is the saving of coke; but ironmasters have also 
found that in their bigh furnaces the quality of the iron 
has been improved—it has been more highly carbonised 
and sonhund more uniformly soft throughout than for- 
merly. It remains to be seen whether these benefits are 
obtained to a correspondingly large extent in furnaces of 
still greater size, and to this question the blast-furnace 
engineer of the future will require to give due considera- 
tion. We shall take sale a this aspect of our subject 
with the remark that Mr, Morrison and his partners have 





in this, as in many other matters, exhibited a rare amount 
of enterprise and penetration, entitling them to the 
thankful recognition of the trade; for although their great 
experiment has proved a success, and thus tended to their 
own gain as well as to the benefit of the trade as a whole, 
it might have involved them in irretrievable loss. 

The engines employed at Ferryhill Works are of a size 
and power commensurate with the greatness of the fur- 
naces, There are four engines blowing at the present time, 
but two others have been built for the new furnaces. For 
the two highest furnaces now in blast there is a beam 
engine with a 67in. steam cylinder, a 130in. blowing cylin- 
der, and 103ft. stroke. This engine was made in 1868 at 
the Lilleshall Works. The first engine erected at these 
works was made by Messrs. Aitken and Mansell, of Glas- 
gow. It is a single engine, having a steam cylinder of 
36in., a blowing cylinder of 70in., and a stroke of 8ft. The 
valves are worked by four bevel wheels and cams, and the 
engine does 14 strokes per minute day and night. Another 
pair of blowing engines—also made at Lilleshall—have 
steam cylinders 52in., blowing cylinders 108in. diameter, 
and a stroke of 9ft. These engines are coupled toge- 
ther, but they can be disconnected and worked singly. 
It is one excellent feature of these works that all 
the engines are so connected that if anything should 
compel one of them to be laid off, the furnaces 
which it blows could be worked by some of the other 
engines at a lower pressure. The new engines will not be 
fully at work until the new furnaces are blown in, but they 
are of a kind well known in Cleveland as Slade’s patent. 
They are distinguished by this peculiarity, that the blowing 
cylinder is placed above the steam cylinder, and the piston- 
rod goes up through both. They blow a great deal of 
blast on account of their exceptionally high speed, and 
although their first cost is much less than that of an 
ordinary beam engine, they are worked at so high a 
pressure that they cannot last nearly so long; so that it is 
doubtful whether, in the long run, their use leads to any 
economy. Messrs, Cochrane, Groves, and Co., of Middles- 
brough, are the makers of these engines. The steam 
cylinder is 48in.; the blowing cylinder, 100in.; and the 
stroke, 4ft. 

The Ferryhill Works possess all the advantages necessary 
to the carrying on of a large and prosperous business. The 
company own very large ironstone royalties at Rosedale, on 
the sea coast, near to Whitby. ‘This stone contains 40 per 
cent. of iron, so that only 24 tons of it are necessary to 
produce a ton of pig. The company also own the Coxhoe 
and Thristlington collieries, from whence they raise all the 
coal, and at which they manufacture all the coke required 
at Ferryhill. Limestone is brought to the works from the 
company’s quarries at Raseby Hill, near to the blast fur- 
naces. The present production of crude iron is about 
3500 tons per week ; but when the two new furnaces, now 
almost completed, are put in blast—which will happen 
early next year—the weekly production of pig iron will be 
raised to 5000 tons, or a larger production than that of any 
other single establishment in the North of England. All 
qualities of iron are produced, from the highly carbonised 
grey iron to white forge iron. The metal is run off three 
times in the twenty-four hours at the two large furnaces, 
and twice in the twenty-four hours from the others. The 
blast is not stopped for more than ten minutes during the 
time of casting. 

Space will not permit us to enter more minutely into the 
mechanical arrangements of the Ferryhill Works, but we 
cannot refrain from adding that in these and in all other 
respects they are worthy of their founder, attest the energy 
and administrative capacity of the general manager, Mr. 
Smith, and reflect credit on the engineering skill of the 
practical manager, Mr. 'Thomas, 








THE FORM, ENDURANCE, AND MANUFACTURE 
OF RAILS. 

Tue following report of the committee of the American 
Society of Civil Engineers on the form, endurance, and 
manufacture of rails, which we reproduce from our 
American contemporary the Railroad Gazette, will be of 
interest to our readers, 


The members of the committee of the American Socicty of 
Civil Engineers—or such of them as have been able to meet to- 
gether—appointed to investigate and report upon the forms, 
sizes, manufacture, tests, endurance and breakage of rails, and 
also the comparative economy of steel and iron rails, have given 
attention to the subject, and issued circular interrogatories to 
obtain the results of American experience, They have not, how- 
ever, as yet received a sufficient number of responses to warrant a 
final report, or to give full numerical results, on a subject so ex- 
tensive, so important, and in some respects so unsettled. This 
they hope to do at the next general meeting of the society, and 
accordingly urgently repeat their requests for answers to their in- 
terrogatories. There are some points, however, on which ex- 
perience has enabled them to form opinions so decided that they 
now submit them to the society. Members can compare these 
with facts within their own knowledge; and the committce on 
hearing from them, will, if such facts require it, modify their 
opinions in the final report. Before entering upon the particular 
points on which the committee is to report, it will be proper to 
present some general considerations bearing upon all of them, A 
rail has two principal functions or classes of functions, acting as a 
beam or girder, to carry the heaviest weights between the most 
distant actual supports without straining the mctal beyond the 
limits of its elasticity, and to distribute the weight beariug on one 
point of the rail among the adjacent supports. The first part of 
this function requires strength, the second stiffness. The second 
class of functions or duties of the rail is to resist crushing and to 
endure the wear. The first of these requires hardness and breadth 
of surface, the second hardness and area of section to wear off, or 
consumable. We shall consider the rail as divided into two parts, 
the consumable and the residual; the latter including what is 
left of the head after the consumed part is worn «ff, and all 
below it, the endurance of the rail, if of good quality, depends on 
the consumable, The residual must have the requisite strength 
and stiffness after the other is worn off. These should be care- 
nd distinguished. What is good for one is often bad for the 
other. 

In England, where the supports ore far apart and the weight on 
a driver is sometimes as much as 16,0001b., and when the enor- 
mously loaded wheels of the four-wheeled cars are several times as 
far apart as the supports, strength and stiffness are the controlling 
considerations. But in this country, where supports and wheels 
are both close together, much less strength and stiffness are re 
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quired, and too much of the latter quality actually diminishes the 
longevity of the rail, After reaching a safe, moderate surplus of 
stresgth—not only for new but well worn rails—our whole atten- 
tion should be directed to increase the wearing endurance. So in 
a wooden bridge, a comparatively moderate amount of timber is 
sufficient for strength to support the load, if quiescent, till the 
timber rots or is burn But our early wooden bridges, strong 
enough to carry the loads, and durable with very little traffic, 
wore out in a few months under a heavy traffic, from insufficiency 
of the small surfaces of contact to bear the vibrations without 
rapid wearing. They did not break down, but wore out. Hence 
wooden bridges were condemned, not because the material was 
bad, but because there was not enough of it. Rules derived from 


the experience of one country should be adopted only with great | 
caution in another. As the controlling consideration in England | 
is strength, and here wear, English rules thoughtlessly adopted | 
| expected to consume in each year, L the loss, including incon- 


have seriously misled us. The material—its kind, hardness, 
strength, and other qualities—form, size, and connections, should 
be adapted to each other, to the ties, ballast, and road-bed, to the 
grades and curvatures, to the weight on and size and surface. 
elasticity, and contour of the wheels rolling over it, to the speed of 
the trains, to the climate, to the amount of traffic, to the cost, to 
the rate of interest, and to the facility of raising money on the 
credit of the company. One pattern or size or kind of rail cannot 
be said to be right or wrong, without considering how it is to be 
fastened, and how it is adapted to the other things mentioned, 
To judge of the best means of preventing the destruction of rails, 
it is necessary to keep in mind the modes and causes of their 
destruction. The principal modes in which rails become unfit for 
service, are breaking, crumbling, laminating, splitting, splintering, 
scaling, mashipg, wearing down the top, wearing off the running 
side of the head, breaking off the projecting part of the head when 
worn down thin, hammering down the ends, and otherwise dis- 
figuring the ends. We take no notice of those injuries, such as 
breaking the base, which result from obsolete and vicious 
appliances, such as chairs, The principal proximate causes of 
these injuries in this country are brittle, crumbly, lamellar, 
splintering, scaly, soft (unequal at the same level), imperfectly 
welded, weak, or permanently strained metal ; insufficient wearing 
surfaces of the head in proportion to the weight on it and the 
hardness and elasticity of the metal, unevenness from washing or 
wearing down soft spots, so making shocks uneven or inelastic 
foundation, ties too far apart or rotten, extreme cold supposed to 
render the metal more brittle, and rendering the road bed uneven 
and inelastic, bad joints, very flat wheels, and accidental collisions 
or blows. The principal remote causes are, metal from bad 
stock, such as oliahan. red-short, cinder, &c.; insufficiently 
worked, burnt, imperfectly welded, too much or too little car- 
bonised, too high or too low tempered, permanently strained in 
cooling, of unequal hardness or otherwise badly manufactured, 
punching, head too small, stem and base so heavy as to make 
the rail too rigid, under side of head too steep or narrow, or 
curving to hold the fish-plate, fish-plate too short, narrow, soft, 
or weak, uneven surface or alignment of track ; road-bed uneven, 
clayey, or wet; ballast too shallow or too cvarse, or of unequal 
depth, stone ballast on clay without intervening stratum of sand 
or gravel, or very fine broken stone ; unequal settling of embank- 
ment or earth under the ballast, ties rotten, too far apart, too 
thin, short, soft, or badly bedded ; base too narrow for the surface 
and hardness of the ties; steep grades, sharp curves ; high speeds, 
heavy weights, bad springs, wheels small or with inelastic faces ; 
sliding the wheels, wheels worn into grooved faces, dirt on track, 
numerous stops and starts, changes of climate, and of course heavy 
traflic, and the enormous amount of unnecessary dead weight of 
cars continually dragged back and forth. Some of these proximate 
causes act by the abrasion of sliding wheels, as on steep grades, 
in stopping or reducing speeds, on curves where one wheel must 
travel further than the other during the same revolution, and 
from one part of the same conical! wheel having a different circum- 
ference from another part travelling over the same rail, and by 
traction. In many cases the too great weight on a small area of 
rail surface crushes the metal and destroys its cohesion, and thus 
abrasion easily wipes it off. In traction the minute grain, fibres 
or particles of the top film of the rail are alternately pulled one 
way by the driver, then the other way by the other wheels, till 
finally loosened and rubbed off. 

Rails, as well as machinery, on each system of railroads ought 
to be in uniform classes, each class proportioned to the traffic and 
other controlling circumstances. In violation of this obvious prin- 
ciple, it has been common for our railroad companies to pick up 
such rails as could be had at the lowest price, when the purchase 
could be postpened no longer, without much regard to form or 
adaptation, and with no knowledge, and scarcely a thought, of 
their quality. It would be just as wise to buy a horse on the same 
principle without considering whetber he is wanted for draught, 
saddle, or carriage, or whether he is really worth 500 dols., or not 
so many cents. When railroads are made to sell, this plan seems 
to answer the builders’ purpose, whatever may be said of its 
honesty. Probably 20,000,000 dols. or 30,000,000 dols. a year are 
wasted in this country by such purchases, and many lives and 
limbs sacrificed. Most forms of rail originated with or were 
modified by the rail makers, who naturally adopted forms easiest 
to make, rather than those of greatest durability. Each material 
should be put in such form as best to avoid the dangers to which 
that material is subject. This will be considered in speaking of 
patterns of rails. As material and manufacture improve, economi- 
cal forms can be adopted which would formerly have been impos- 
sible in this country, or at least inadmissible. The best form for 
— { good iron could not have been used with iron imperfectly 
welded, 

The first point we are to consider is ‘‘ the best form for standard 
rail sections for the railroads of this country.” The form should 
be adapted to the material, to the fastenings, and joints, to the 
foundation, to the traffic, and to other things, some of which we 
shall consider as we goon. The form should be such, after secur- 
ing a reasonable surplus of strength, that where there is most wear 
there should be most metal to sustain it. The parts where there 
is no wear should be as light, within practical limits, as experience 
has shown to be safe. Experience shows that all the wear, on a 
reasonably good rail, except in some vicious arrangements, is on 
the head, and the force of the blows given by passing wheels is 
expended and exhausted nearly all on the head. As much of the 
metal as possible should be put there where it is most wanted. A 
steel or good iron rail, with good foundations and fastenings and 
aplices, and the weight on the wheels properly proportioned to the 
hardness of the rail top, finally becomes unfit for service only by 
wearing down the top; except on curves, and where the wheels 
have too much or too little play between the rails, by abrasion of 
the flange on the running side of the head, With such conditions 
the duration of the at is measured by the amount of wear the 
head can endure, or the sectional area of the metal that can be 
worn away without weakening the rail too much—that is, the con- 
sumable part of the rail. The head should be broad on the top to 
give as much wearing surface as possible. It has been erroneously 
supposed that it does no good tomake the head more than about 2}in. 

ie, because the coning of the wheels prevents more than that 
from being used. But an examination of rail surfaces nearly 3in. 
wide shows that in fact they are evenly worn all over, forming 
nearly a plane surface slightly inclined downwards towards the 
running side; that the top of the head is actually widened by the 
spread of the metal on the outside, and that the oy so pressed 
out is also run upon and utilised. Whatever may be the contour 
of the face of the wheel at first, it wears into such form as to bear 
all across a wide rail. Not only is the amount of wearing surface 
in a broad head greater than in a narrow one, but a square inch of 
the former endures more than a square inch of the latter. The 
area of contact between a given wheel and a wide surface a 
greater than that between the same wheel and a narrow one. The 
more the weight is diffused, and the less the pressure per square 
inch, the greater the tonnage each square inch willcarry. Injury in. 





creases faster than weight on a given space; after reaching a cer- 
tain point, many times as fast. Probably 100 tons, with a weight 
of 12,000 1b. on a wheel, would injure an iron rail as much as many 
thousands of tons with 3000 lb. on the same wheel. This will be 
referred to again, when we speak of the relative weights of load 
and rail, So a broad head gives more surface for adhesion without 
my A rail with a head lin. wide and 2}in. deep would, with 
very light machinery, last longer than if the head was 2hin, wide 
and l}in, deep, but with machinery as it is, not half as long. 

The breadth of the head and the depth necessary for strength 
being ascertained by the ordina cielein for beams, and by 
experience under actual or similar circumstances, the additional 


depth to give consumable metal should depend on the amount of | 


traffic. Supposing the rails to be steel or iron that will only give 
way by wearing out, let R represent the cost per mile of the 
residuary part of the rail, C the cost of the metal the traffic is 


venience and incidental expenses on each renewal besides the cost 


of the metal to replace that consumed, T the interval between the | 


renewals, and « the rate of accumulated interest for that time. 
Then C T will be the consumable part of the rail, and 


R+CT+ tos a 


V =value of a rail that will last for ever=present value of the 
cost of the rails and their renewals for ever, traffic being constant. 
Of course T, which determines the consumable depth of head, 
should be such as to make the above value V the smallest possi- 
ble. Suppose the residuary part of a mile of steel rails cost 7000 
dols., and its renewal 4000 dols., then if C = 50 dols. per annum, 
T should be about 30 years, so that C T = 1500; if C = 100, T 
should be about 20, so that C T = 1800; if C = 200, T should be 
about 16; if C = 400, T should be about 14; if C = 600, T should 
be about 12 ; if C = 800, T should be about 10, andif C = 1000, T 
should be about 8, so that in this extreme case the consumable 
part of the head should cost 8000 dols., or more than all the rest 
together, and the head would be 2}in. or 2}in. deep. In forming 
the original section of the head, some regard should be had to the 
form given to it by its subsequent use. But if asmall addition of 
metal will prevent it from wearing down to the ultimate form for 


a long time, that addition should be given instead of beginning | 


with the partly worn form. The top corners of the head should 


not be much rounded, for that diminishes both the width | 


of the top and side-wearing surfaces, and even if rounded 
at first, it becomes nearly angular on the outside by use. 
It is common to give the top sectional curvature of the head a 
radius of six inches. It is better to give it about twice that 
radius, for ina short time the surface approximates a plane, and 
in hammering down the too great central convexity, a permanent 
strain is created tending to split the head. This too great con- 
vexity also tends to wear a groove on the faces of the wheels. 
The under side of the head should be as broad as possible, so as to 
have the greatest practicable bearing on the top of the fish-plate. 
Experience shows that joints often work by the indentation of the 
under side of the head, and the battering down of the top of the 
fish-plate, especially when the latter is short, and so the rail ends 
are bent down and finally destroyed. ‘This indentation is often 
imperceptible, except from the sound and tremour. The outer 
corners of the under side of the head should not therefore be 
rounded as usual, but sharp. This also gives greater wearing 
surface to the side of the head. There is no objection, except in 
looks, to a sharp salient edge, as there would be if the angle were 
re-entering. All these considerations show that the section of the 
head should approach the angular form instead of the oval. 

The under side of the head and the top of the base near the stem | 
should, of course, be absolutely planed surfaces, so that the fish 
plate shall fit and be in entire contact its whole thickness, both | 
when new and when drawn nearer the stem after wear. The in- 
clination of the top of the base and bottom of the head, where in 
contact with the fish-plate, should be about four horizontal to one 
vertical, or about 14 jy from horizontal. If much steeper than 
that, even if considerably flatter than the angle of friction, the 
fish-plate has a tendency to work outwards with the vibrations 
—just as a loose object works down an almost level tremulous 
plane—becomes loose, though perhaps not perceptibly, so as to 
wear the shoulders, the rail begins to wear and to suffer strains, 
and it weakens and finally breaks the bolts. If much flatter it 
weakens the head and base, and does not allow sufficient wedge 
movement to tighten up when the shoulders wear. 

A very large proportion of the fish-joints in use are only im- | 
perfectly successful, because the shoulders are too steep, or too | 
narrow, or not plane surfaces, or the plates are too short, top | 
narrow on the edges, or of too soft metal. They should be steel. | 
The short and therefore inefficient fish-plates tormerly used in 
this country followed English precedent. With their plan of 
setting the rails on chairs the joints must, of course, be between 
chairs, and the ends of the rails kept from bending down only by 
the fish-plates. They must, therefore, be very short or they 
would bend. There is no such reason in our case. Their plates 
are l4in.; ours should be, and often are, twice that length. 

Again, in England steel fish-bars are condemned, because with 
their steep shoulders, short bars, rigid rails, and great strains, the 
steel breaks, while iron bends. There are no such severe 
strains in our joints. The chairman of the committee has, 
within the last seven years, used probably over 100,000 steel 
fish-plates, and so far as he can hear not one has ever broken. 
The pernicious influence of the rules derived from the expe- 
rience of one country on the practice of another, when the 
circumstances that induced those rules do not exist, is strikingly 
shown hy those examples. From such cases we can understand 
how engineers and managers whose professional education has been 
exclusively or mainly European, or from European books of 
practice, labour under extreme disadvantages in this country. 
It would be well to make the fish-plate longer and thinner towards 
the ends, so that in case of a vertical bend of the line of rails near 
the joint an angle should not be formed at the end of the plate, 
but a vertical curve. Where the fish-plate is used the angles 
between the sides of the stem and the under side of the head and the 
top of the base are necessarily sharper than seem on other accounts 
to be desirable. With good iron, and especially ste 1, this objec- 
tion is very small. But with imperfectly welded or very inferior 
iron the objection becomes serious ; and it would perhaps be better 
in such case not to use the fish-plate, but to fill in the re-entering 
anglesand make the joint fastening at the base. With worthless 
iron good forms cannot be had. ‘The stem has generally been made 
unnecessarily thick. Experience with many thousand rails under 
a heavy traffic during the last eight years has shown that a thick- 
ness of din. of iron and jin. of steel does not perceptibly compress 
nor bend sideways, nor with a good fish joint, or any other good 
joint, give out in any other way. The stem should not be made 
thick for the following reasons : Being near the neutral axis it 
adds little to the strength; it wastes material and unneces- 
sarily increases cost. It is more difficult to put poor metal 
into a slender stem. It sometimes makes the rails too rigid 
and so increases the wear of the head and the liability to break. 
With a given width of head, the thinner the stem the wider the 
bearing of the fish-plate under the head. When the head becomes 
elongated by mering and crushing its surface, a thin stem 

ields more than a thick one, and so does not transmit so great a | 
ongitudinal strain to the base. The base should be broad, so as ; 
not to cut into the cross tie. Four inches does very well for good , 
white oak ties, covering full 30 per cent. of the ground under the | 
rail; but is unsufficient with count or other ties of soft wood 
unless, like cypress, it is very elastic. With soft wood ties on a 
road with heavy traffic they should cover 40 per cent. of the 
ground under the rail, or the base should be 44in. wide, or even 
more. This width, formerly impossible, or very difficult without | 
great thickness or permanent strain in ,can now be attained 
with ee metal{without a ‘great increase of weight. One-eighth 
inch thickness at the edge is sufficient to transmit the pressure to 
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the tie without risk of breaking. Great breadth of the base has- 
been advocated on the ground that it increased the metal at the 
point furthest from the neutral axis, and so increased the strength. 
On the other hand, it has been denied that the outer edge in- 
creases strength at all, because it curls up as the rail bends. The 
last view is probably right, but it is of little consequence, com- 
pared with other considerations, which is right. The most im- 
portant relations to the breadth of base are not with the strength 
of the rail, or with its height, but with the amount and hardness 
of the timber under it. Experience once showed that rails 7in. 
high with about half that breadth of base did not upset. The pre- 
| ponderance of weight on the running side of the head is more than 
enough to counterbalance the centrifugal force on curves.* 
| The base should be thin, because when the consumable part of 
a steel or good iron rail is nearly worn off, at which time the 
| question of strength becomes prominent, even the thinnest base 
| is heavier than the residuary head. Not only so, but part of what 
| is left of the head being compressed, the other part is permanently 
strained, and hence is liable to break over a tie. Metal, for 
strength, should, therefore, be put into the head rather than the 
base. A rail generally breaks not from weakness of the base but 
from injury to the head. A thin base saves metal and cost. Only 
good metal can be put intoit. It prevents too great inflexibility. 
It is notorious that very rigid rails are more liable to bteak than 
those moderately flexible. Instead of conforming to the slight 
irregularities and undulations of our American foundations, a 
rigid rail can neither carry the weight between points so far apart 
as those it is liable to rest upon, nor bend down to some in- 
termediate support. 

The relative weights of the many conflicting considerations in 
favour of high and of low rails can be known only by experience. 
A high railis more rigid, and therefore the head wears oat faster, 
and under some circumstances the rail is more liable to break. 
The heads of the rails 7in. high, already referred to, did not wear 
nearly as long as the same sized heads on lower rails. On the other 
| hand, a low rail does not give sufficient width to the fish-plate, 
| brings the flange of the wheel in contact with ice and dirt, and, 
| if very low, is not stiff enough. Experience seems to have sanc- 
| tioned a height of about 4}in. for rails of 60 1b, weight per yard, 
| and over 4in. for those between 50 lb. and 60 Ib., and 3tin. for 
those under 50ib. Many who once strongly objected to these 
heights now adopt them, 
| ‘The reasons for light base and stem, and for putting all the 
| metal possible in the head, suggest the question, why not make all 
head? Inother words, why not use arail, say Zin. square, which 
would weigh about 63 lb, to the yard? Besides the inconveniences 
of so low a rail and the greater risk of poor metal, it would be too 
| flexible, if not at first, certainly when partially worn ; while the 
| rail with stem and base would be stiff enough when much more 
| worn ; and with so narrow a bearing the square bar would cut into 
| the tie, and the connections would be unsatisfactory. In the 
patterns of rails hereinafter recommended, the head contains 45 
to 50 per cent. of all the metal. We prefer 50 per cent. to any- 
thing less, except for a road but little used. Oa such a road the 
rail must be nearly as strong as on any other, but wea:ing endur- 
ance is not required. 

Experience has shown that the thickness commonly adopted for 
stem and base is from ;',in, to »;in. more than is necessary, adding a 
nearly useless weight of about 8 percent, to the weight and cost of the 
rail; or, perhaps, 3,000 000 dole. to the cost of the rails now laid 
in this country. As rails often break from punching the stems and 
slotting the bases, and the fracture begins in those parts, we may 





| fairly be asked if this danger would not be diminished by making 
| them heavier. Doubtless it would; but that would be a very ex 


pensive way of diminishing the danger, while it can easily and 


| cheaply be prevented by proper fishing with a long stiff a 


extending far past the last hole in the direction of the middle of 
the rail, with broad plane surfaces of contact between rail and 


| plate, with flat slopes of shoulders, in which case the bolts and 


nuts do not work loose, the plate bears the bead and the weight on 
it, and carries it to a distance from the end of the rail, and the 
rest of the rail, near the end, has nothing todo, With other than 
fish joints, we admit, there is some weight in this objection. Bolt 
holes should be drilled, not punched, through the stem. The base 
should not be notched at all, but the rail held from travelling 
longitudinally by straps connecting fish bolts and ties, 
(To be continued.) 





TELEGRAPHY IN THE STATES.— Wednesday afternoon last, at the 
Broadway office of the Western Union Telegraph Company, a 


| test was made of an invention which promises to be of almost more 


importance to the present age than were Morse’s first achieve- 
ments to the people of his own time. The test resulted success- 
fully, and it proved that four messages can be simultaneously 
sent on a single wire in opposite directions, and with no more 
liability to mistake than if an equal number of wires were used, 
To make the matter c!ar it will be necessary to look a little back- 
ward. Morse took * xe first stepin telegraphy—and the first isalways 
the greatest—by the invention of asystem by which messages could 
be sent between any two terminal points, and dropped at any way 
station on the circuit. The objection to his system was that the 
transmission of a single message occupied a wire entirely. And 
though electricians were convinced that a different result could 
be attained, no one showed how it could be done until so recently 
as three years ago, when Mr. J. B, Stearns invented the duplex 
apparatus, That was the second great step, and it instantly 
doubled the capacity of every wire which even had been erected. 
By the Stearns process two messages can be sent simultaneously on 
a single wire in opposite directions between any two terminal 
peints. Dut this system, like the Morse, had its objection—the 
message could not be dropped at any way station except by the use 
of arepeater. Nevertheless, the invention was recognised as of 


| immense practical importance throughout the world. A few 


days ago was taken a third great step, and one not inferior to 
either of the others. It needs only to be said of it to recommend 
it to the least scientific, that in one instant it will quadruple the 
usefulness of the 175,000 miles of wire owned by the Western 
Union Telegraph Company. It is a new process, a multiple trans- 
mission by which two messages can be sent simultaneously in the 
same direction over the same wire, and either message can be 
dropped at any way station on the circuit. Nor isthisall. The 
old duplex system can be applied to the new invention, and by the 
combination four messages can be sent simultaneously over the 
same wire in opposite directions between any two terminal 
points. And not the least recommendation of the discovery 
is that it calls for no changes; the old Morse key is used, 
without the need of any new class of operators —as in 
the automatic telegraph —and with no duplication except as 
to parts of machinery. The invention is the result of the 
joint labours of Messrs. George B. Prescott and Thomas A. 

ison, And if not scientifically, at least practically, a great deal 
of credit is also due to the enterprising policy of Mr. Wm. Orton, 
the president of the company. Of cuurse, it is needless to ada 
that the new system will be speedily put in practice bythe Western 
Union Company, by whom the patent is coutrolled. It will make 
itself felt in more ways than one, For instance, the Western 
Union Telegraph Company have been forced to erect 60,000 miles 
of wire during the lass three years, and, of course, at an immense 
expense. An indefinite future like that could not be very satis- 
factory to stockholders. But this year scarcely 2000 miles need be 
erected, and every wire is practically four. But without further 
enlargement, and almost in the words of Mr. Orton, the discovery 
may be called the solution of all difficulties in the future of tele- 
graphic science,—New York Semi-Wecekly Times. 





* Mr, Robert H. Sayre, Chief engineer of the Lehigh Valley Railroad, 
has adopted « patteru in which the base and height are both 4}in, 
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HARBOUR WORKS IN CALLAO BAY, PERU. 


MR. EDWIN CLARK, MEMB. I.C.E., ENGINEER-IN-CHIEF, 
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BOILER FITTINGS FOR PORTABLE ENGINES 


THE BEVERLEY IRON AND WAGON COMPANY, BEVERLEY, ENGINEERS. 


SCALE 








THE Beverley Iron and Wagon Company have not yet made | 


many portable engines. Indeed, they only commenced this branch 
of trade on an extended scale about twelve months since. But it 
would appear that they are determined to take a first-class position 
in the trade ; and the engine which they exbibite1 at Bedford is 
quite equal in design and finish to anything that has yet been 
turned out in the shape of a portable engine—a result due, no 
doubt, to the extended experience of Mr. Harding, the company’s 
engineering manager. 
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The boiler fittings of the Bedford engine deserve special notice, 
and we illustrate them in the accompanying engraving. It is 
obvious that the smaller the number of holes cut in a boiler the 
better. Mr. Harding, it wiil be seen, has carried this principle to 
almost its fullest development, as one brass casting carries the 
regulator, two safety valves—one locked up and the other fitted 
with a spring balance — the steam whistle, and the pres- 
sure gauge. But one hole has tobe cut in the boiler to 
receive all these fittings, and when the boiler is being stripped 





ACCUMULATOR BOILERS FOR STEAM TR 


Mk. LEONARD J, TODD, LEITH, ENGINEER, 
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THE above engraving is explanatory of the “ accumulator ” 
boiler alluded to by Mr. Todd in the now on steam tramways in 
our last issue. The principle upon which it is constructed is thus 
explained by Mr. Todd:—An easy way of making a furnace boiler 
which can take care of itself for a considerable time, is simply to 
give it a great water capacity and water area. This water, in the 
most perfect and natural manner possible, acts the part 
of a heat accumulator, as during a long time it goes on storing 
up heat within itself, and but ‘very slowly raising the 
— gauge; and again during a lengthened period 
it gives off heat from its store, while yet only slowly 
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for repairs they can all be removed at once by taking off four nuts 
only. The whole of the work is beautifully got up, and it will 
be seen that the arrangement is very symmetrical, the glass water- 
gauge filling up the space on one side at the back of the fire-box, 
— the gauge cocks and spring balance fill up the opposite 
side. 

The engine has a jacketed cylinder, and, as we have said, leaves 
nothing to be desired in design or finish. 
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reducing the pressure and water levels. Now, this invalu- 


able action of water within a boileris not carried to any great extent 
in ordinary locomotives, as there is in them no particular use for | 


it, although on undulating lines it is well known to be of great 


WATER AEREA = 9 | 


aw 





| 
L cscslceenall 


sixty instead of ten minutes. For the given size of grate 
can only develope a certain amount of heat, and as the water is 
six times greater in one case than the other, it follows that this 
grate will take six times as long to raise it to a certain pressure ; 


importance that a boiler should contain a large amount of water. | or, again, that for a certain work the water level will take six 
Now, locomotive boilers contain 5 cubic feet of water, and 3ft. of | times as long to fall as before. Now, the above conclusions are 
water area for each foot of grate, and never require attention | simply indisputable, and so we have thus a certain means of con- 
oftener, nor indeed so often, as each ten minutes, It is evident, | structing a boiler which, as far as its safety is concerned, shall 
then, that if we give six times as much water capacity and water only require attention each forty or sixty minutes ; and yet which 
area, while still keeping the same size of grate, that then as far | during this time will give off the most variable amounts of power. 
as safety goes we need only attend to the boiler once in | Of course this principle, even would it answer any useful purpose, 
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cannot be applied to large locomotive boilers ; but for the pro- 
duction of the big few horse-power required for a street car, it 
can be used with the greatest ease and convenience. — 

The power required to propel a 44 seat car, including the 
weight of the propelling mechanism with this large quantity of 
water, will not on level lines exceed 10 indicated horse-power, 
although more than this will be required to work heavy roads. 
Then small boilers and engines will give 10-horse power from each 
foot of grate, but we had better allow the grate of the car boiler 
to contain 1‘5ft., and with 30 cubic feet of water and 18ft. of water 
area—both six times the ordinary locomotive allowance—we get 
45 cubic feet as the water capacity, and 27ft. as the area of water 
level. The furnace should be of considerable depth, not less than 
2ft. below fire-hole, so that before commencing a run it could be 
filled with fuel, and then left to sink down as it burns away. 
There must be a water grate to prevent clinkers, as the bars of this 
narrow deep furnace could not otherwise be cleaned, and as the 
steam car must work for fifteen or eighteen hours without ever 
stopping longer than, say, ten minutes ata time. The fuel must 
be coke or stone coal, to prevent smoke ; and as such hard fuel 
will not burn without a strong blast, a blowing fan must be used, 
as the ordinary funnel blast cannot be allowed in a street. This 
combination of a fan and hard fuel is also another reason for using 
a water grate, as otherwise the fire bars would run together or 
burn out in a few hours. 

This accumulator boiler will be worked as follows :—Before com- 
mencing a run the driver will pump his boiler full, and raise steam 
well up, say, to 130 1b., fill up the furnace, and then with the 
greatest confidence allow the boiler to look after itself during the 
half hour or so required to run his journey, during which it may 
hold its own, but, from its small grate, will most probably and 
usually lose alittle pressure during the run, so that at the terminus 
there will generally be only, say, 110 lb. or 120 Ib. of steam. And 
it is impossible that the pressure of such a boiler can dangerously 
rise while running, as however intense the action of the L}ft. of 
grate may be, yet it cannot supply heat both to drive the car and 
also dangerously to raise the temperature of the 45 cubic feet of 
water surrounding it. So also is the boiler safe from danger 
arising from lowness of water while running, as suppose that not 
a single drop of water enters it during the journey, yet still the 
27ft. of water level area is so great, that the total evapora- 
tion required for the entire run will only bring it down 2in. or 3in. 
For at 401b. of water per indicated horse-power per hour 3in. of 
evaporation will give more than 20-horse power for half an hour, 
which is an outside allowance, It might, and of course would, be 
amatterof convenience to keepthe feed pump always partly on while 
ranning, yet this is not of the slightest consequence as regards 
safety, for without any feeding whatever this accumulator boiler 
will steam a whole run, and even two whole runs, and yet still be 
as safe from lowness of water as any ordinary boiler. In short, 
provided that the driver only starts each run with his accumulator 
boiler full of pure town water, it is almost absolutely impossible 
that accident can occur from either excess of pressure or lowness 
of water, and, of course, the inspecting engineer should see that 
this simple precaution is most rigidly adhered to, And thus we 
can have the very great convenience of an always powerful furnace 
boiler, combined with a degree of safety which is practically equal 
to a fireless receiver. 

In the engraving, Fig. 1 shows a boiler for a steam tramway car 
of the pattern illustrated in Fig. 7 last week, that is to say, a car 
the driving power of which is self contained. Figs. 2, 3and 4 re- 
present a boiler such as would be fitted to an engine of the 
“Prima Donna” type, used for drawing a train of cars. 





HARBOUR WORKS IN CALLAO BAY, PERU. 


THE town of Callao is the great outlet and port of Peru, not- 
withstanding that the whole coast line of the country is nearly 
1500 miles in length. Callao is situated about eight miles from 
Lima, the capital, and although lying within 12 deg. south of the 
equator, is not endowed with that tropical temperature which 
might be expected. The thermometer ranges between 70 deg. and 
80 deg. Fah, all the year round, thus allowing engineering opera- 
tions to be carried on with the same regularity and facility which 
attends the execution of works at home. Within the hast ten 
years a stimulus has been given to the commerce of the whole of 
the South American States, and Peru has not been behind in the 
race, <A very good estimate of the great amount of traffic existing 
at Callao may be found from the returns published by the captain 
of the port. These showed that during last year no less than 
2155 vessels entered the port, comprising a total tonnage of 
1,098,229 tons. It is quite a common occurrence to witness at 
least from sixty to seventy large vessels in the harbour at one time, 
varying in size from the small coaster and merchantman to the 
magnificent vessels of 3000 tons belonging to the Pacific Steam 
Navigation Company. Should the extensive system of railways, 
partly projected and partly being now carried out by the Peruvian 
Government, afford only a tenth part of the returns which the 
Government calculate upon, the whole trade and shipping of the 
port will be largely increased. 

Owing to the fact that there is at all times a heavy swell coming 
into the bay, the landing and transhipment of goods is botha 
tedious and expensive operation, In order to accomplish it, the 
vessels are all ranged out across she harbour, at distances varying 
from half a mile to two and a-half miles from the shore. The 
goods are then transhipped to small lighters, when the weather 
permits, and are su )sequently either landed at a temporary timber 
mole, or the lighters .re beached, an operation involving a consider- 
able amount of risk and sometimes of loss, The Pacific Steam 
Navigation Company has a private mole, and owns alone eighty 
lighters of about 40 tons each for landing goods, but their barges 
are sometimes obliged to lie out in the bay for several weeks 
before being able to discharge their cargoes. This inconvenient 
state of affairs will be completely remedied by the new har- 
bour works, which, through the courtesy of the engineer-in-chief, 
Mr. Edwin Clark, we are enabled to describe and _ illus- 
trate. By means of the new works, vessels of any tonnage will 
be able to enter the harbour at all times of the tide, and unload 
alongside the warehouses with the same convenience and rapidity 
as in any of the large London or Liverpool docks. 

The works were commenced towards the close of the year 1870, 
and consist of four sea walls named after the four cardinal points, 
and represented in the general plan of works, Fig. 1. These form a 
quadrilateral figure with an opening to the north side, and inclose 
a water area equal to twelve acres. The whole of these walls are 
connected with the shore at the south-east angle by a bridge over 
300ft. in length by 67ft. 6in. in breadth. They are all provided 
with sheds 100ft. long by 33ft. broad, and cover a total space of 
6491 square yards, Underneath the five which are situated on the 
east wall—see Fig. 1—vaults are built, which have been lined with 
concrete and timber, so as to render them perfectly water-tight and 
especially adapted for the storage of wines. The mean depth of 
water on the inside of the dock will be about 36ft. The proposed 
total length of the quays will be 5330ft., but if necessary, a greater 
length can be obtained by utilising the long reclamation wall, 
which has been built to retain the filling in of the reclaimed 
piece of ground shown on the general plan of works, Fig. 1. 
The walls are all 82ft. in breadth—see details of west wall Fig. 2— 
and are composed of massive concrete blocks 8ft. by 4ft. by 
4ft., ben nearly 10 tons each. This is another instance of 
the growing favour with which concrete blocks of large size are 
regarded by engineers for marine works. <A reference to the 
transverse section of the west wall will show that in forming 
the foundation, the mud was first carefully dredged away, and a 
good hard solid bottom arrived at. The west wall has been car- 
ried out to a distance of 600ft.,in order to avoid all motion both on 
the inside of the harbour and towards the shore. By these means 
the entrance is protected as much as ible. A parapet runs all 
round the exposed side of the walls, and on the inside a broad 





coping stone of Bramley Fall has been provided. A valuable piece 
of aa 1100ft. long on the sea front has been reclaimed, and is 
to be used as quay space, and a site for warehouses. Between the 
sheds on the dock walls—see Fig. 1—powerful cranes will run 
from side to side of the dock upon gantrees, so that they will be 
able to take up goods from a vessel on one side of the dock and 
either deposit them into trucks or into the sheds, or into vessels 
on the other side of the walls. The concrete block machinery is 
situated about two miles from the dock, and all the blocks have 
been made on the spot with cement sent from England. As many 
as from sixty to seventy blocks were frequently deposited in one 
day, large Wellington cranes of 50ft. span having been built on 
purpose for lifting and depositing them in situ. Custom House 
offices, cranes, tugs, and every requisite for the successful working 
of a large dock are provided. 

The heavy rolling motion of the Tacific, the great depth of 
water, and the uncertain bottom have rendered a. construc- 
tion of the walls a matter of great difficulty. A clear, level 
surface had to be prepared for the first row of blocks, and 
the obstructions which were met with by the dredges in goin 
through their operations were both varied and curious. Ol 
anchors, chains, boilers, wrecks, large pieces of copper, lead, skele- 
tons, form but a portion of the débris which were constantly en- 
tangling themselves in the buckets. During the construction of 
the works there was evidence of the existence of a marine volcano 
somewhere in the locality, for without any notice the water be- 
came thick, animal life was destroyed, and a most offensive sul- 
phurous odour pervaded the whole place, exceedingly injurious to 
the paint of the vessels in the neighbourhood. There can be little 
doubt that this is all caused by volcanic action, as the whole 
country is subject to earthquakes almost fortnightly, besides tidal 
waves at more distant periods. Rain is almost unknown at Peru, 
a state of weather which prevails also along the whole coast. 

At the west end of the bridge a breakwater, shown on an er- 
larged scale in Fig. 3, has been built to protect the piers, as it was 
found that there was at times a difference of 11ft. in the height of 
the water on one side of the bridge and that on the other, From 
the south wall in the interior of the harbour a projecting jetty, 
490ft. long and 82ft. broad, has been built on wrought iron screw 
piles, shown in elevation and section in Fig. 4, It is hoped to com- 
plete the works by January, 1875, when, by the terms of the con- 
cession, which is in the hands of the well-known Société Générale, 
of Paris, tolls upon all vessels entering the harbour will be levied. 
All private landing moles will be abolished, and the whole of the 
traffic must passthrough the new harbour and its warehouses, so 
that a large income may be confidently looked for. The engineer- 
in-chief is Mr. Edwin Clark, Memb.1.C.E., who has had the 
whole project in his hands from the commencement. He is 
ably represented in Callao by Mr. William Russell, Assoc.I.C. E, 
The contract for the works was taken by Messrs. Thomas Brassey 
and Co.,in 1870, and the whole of the working details were in- 
trusted to Mr. James Hodges. The great distance from home, all 
the materials having to pass round Cape Horn, and the expense of 
skilled work, combined with the scarcity of labour, rendered 
it no easy task at times to maintain the works in progress, Added 
tu this, earthquakes, revolutions, and interferences by the milita 
have been constantly going on more or less during the whole peri 
At one time the troops and the populace were firing at each other 
acrossthe works, and it was dangerous for anybody to expose them- 
selves. At present the force employed on the works is 700 work- 
men, a number of horses and .mules, six locomotives, seventeen 
steam engines, two steam tugs, two floating dredges, two staying 
dredges, twelve Wellington cranes, and twenty-six barges. 
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Grants and Datesof Provisional Protection for Six Months. 

2287. Improvements in the manufacture of Coxe, and in the machinery 

——— therein, John Robert Breckon, Sunderland, Durham.—lst 
une, 4. 

2401. Improvements in the Apptication of Brake Power to VEHICLES 
drawn by horses or other animals, James Lewis, Great Queen-street, 
Lincoln’s-inn, London.—8sth July, 1874. 

2406. Impro’ ts in the facture of Trowsers, Edmund Symes, 
Nelson-square, Blackfriars, Surrey. 

2408. Improved means or method of Treatina and CLaRiFyInG IMPURE 
or Waste WaTer from fulling mills, scouring mills, or scouring pro- 
cesses, dyehouses, sewage, or other impure waters, Samuel Hallsworth, 
Armley, near Leeds, Yorkshire, and Richard Bailes, Woodhouse Carr, 
Leeds, Yorkshire. 

2410. Improved means of and apparatus to be applied to omnibuses and 
tramway cars for Reoisterinc the Numper of Passencers carried 
thereby, which invention is applicable also for other similar registering 
purposes, Benjamin Waterhouse, Pendleton, Lancashire. 

2412. Improvements in Saws, and in handles for the same, John Henry 
Johnson, Lincoln’s-inn-ficlds, London.—A communication from Henry 
Disston, Pennsylvania, U.S. 

2414. Improvements in the manufacture of Boots and Sxoks, and in 
machinery connected therewith, Daniel Mills, Birmingham.—Partly a 
communication from Charles Goodyear, jun., New York, U.S. 

2416. Improvements in Szwrne Macurnes, Robert Wilson Morrell, Thomas 
Parkinson, and Joseph Parkinson, Bradford, Yorkshire. 

2417. Anew and improved Rotary Enoive, Edward Kaulbach, Gower- 
street, Bedford-square, London. 

2418. An a Reautator for Sprino CLocks and Watcues, William 
Robert Lake, Southampton-buildings, London.—A communication frum 
Matthew Muchin, Riga, Russia. 

2420. Improvements in and additions to Sewinc Macuines, Thomas 
Daniel Wanzer, Great Portland-street, London.—A communication 
from Joseph Burt McCune, Hamilton, Ontario, Canada.—9th July, 1874. 

2221. Improvements in and applicable to Rartway Pornts and locking 
apparatus connected therewith ; also in the means of actuating signals 
connected therewith, and interlocking same with the points, and com- 
pensating for contraction and expansion of rods or wires working such 
signals, James Kelly, Liverpool. 

2422. A new and improved system of Courtine Raitway and Tramway 
Routine Stock, Carl Adolph Wagner, Schoneberger Ufer, Berlin, Ger- 








many. 

2423. Improvements in Sarety Sicnats for railways, John Stinson 
Farmer, Canterbury-road, Kilburn, Middlesex, and Edward Tyer, Old- 
street, Finsbury, London. 

2424. Improvements in Steam Srerrinc Apparatovs, Frederick Edward 
— Beaumont, Westminster-chambers, Victoria-street, West- 
minster. 

2425. Improvements in the manufacture of Fasrics usable as floorcloths 
or for other purposes, Thomas Rowau and John Robertson Reid, 
~, Lanarkshire, N.B. 

2426. Improvements in Tuckers for Sewina Macuines, Andrew Barrett, 
Piccadilly, London.—A communication from Joseph Barrett, West 
Seneca-street, Buffalo, New York, U.S. 

2427. Improvements in the method and machinery for Rotiina or 
MANUFACTURING Wrovucut MetaL Tuses, Handel Moore, Old Broad- 
street, London. 

2428. Improvements in Sream Pumpina and BLow1nG MACHINERY, Thomas 
Mackenzie, Wednesbury, Staffordshire, 

2429. Imp ts in hinery for GrinpinG and Po.isHinc NgeDLes, 
Arthur James, Redditch, Worcestershire. 

2430. An improved apparatus for HoLpino, PuncHING, REGISTERING, and 
ae Tickets, chiefly d ig d for the conductors ib 
an mway carriages, James Henry 5S: Southampton-building 
London. —10th July 1874. desine: . 

2431. Improvements in Sror Vatves for steam and other pipes, Charles 
Whitton, Leslie, Fifeshire, N.B. 

2432. Certain means and apparatus for InpicatinG the Sreep of Revotv- 
ING MacHinery and other Movine Onsects, Marshall Arthur Wier, 
AbBchurch-lane, London. 

2434. Improvements in machinery and apparatus for Cuaroine and 
DrawinG Retorts, Samuel Hillyer Warren, Crewe, Cheshire, and Percy 

wan't Wates, ae meg Kent. P 
37. Improvements in Paore.vers for propelling vessels, John McGrigor 
Croft, Abbey-road, Saint John’s-wood, London, 

2438. An improved Composition for Preventinc IncrustaTion in and 
REMOVING the same from Stream Borters and Economisers, Feargus 
O'Connor Robinson, , ‘ 

2439. Improvements in EATING SewaGe Warer and other Fou. 
Liquips for the purpose of een ag and in the manufacture of 

Edward Manchester. 


manure, Au wnersabl, 
2440. Improvements in a) tus for Economisine Fuser in the genera- 
tion of steam, Frederic Jolly, Horwich, Lancashire. 














2441. Improvements in obtaining Motive Power, and in a: tus to be 
qook tr ie . Fleeming Jenkin, Great 8! , Edin- 


burgh, N. 

2442. a in Looms for Weavino, William Haggas, Burnley, 
Lan .— llth July, 1874. 

2444, Certain impro its in the facture of Sotitatres and Stups 
for Dress Fastenmos, Joseph Hill and John Cheshire, Birmingham. 
2446. An improved P memes | for Treatinc Sewace and for utilising 
certain ucts derived therefrom, which improvements are y 
applicable to other purposes, William Alexander Lyttle, The Grove, 

Hammersmith, Middlesex. 

2447. Anew or improved instrument or apparatus for facilitating the 
InseRTION and Fixina of Taps in BaRRELs and other vessels, Richard 
Smith Taylor, Longdon Mills, near Wellington, Shropshire. 

2448. Improvements in Printinc Macuines, Robert Wilson, Warwick- 
street, Deptford, Kent. 

2449. Improvements in means and apparatus for Po.isuina or Sur- 
Factnea Ivory, Bone, and similar Buttons, Henry Tylor, Queen-street, 
Cheapside, London. 

2450. Improvement in the Recovery of Carponate of Ammonia from 
Sewace, Henry Young Darracott Scott, Ealing, Middlesex. 

2451. A new or improved ANTISEPTIC FertiLiser, William Edward 
Newton, Chancery-lane, London. —A communication from Robert 
Augustus Cheseborough, New York, U.S.—13th July, 1874. 

2452. Improvements in Water Pressure Enoines and Hyprav ic 
Macuryery wherein pistons or rams are employed, William Perch and 
Paget Higgs, Cardiff, Glamorganshire. 

2454. Improvements in the Deposition of Copper, Nicket, Brass, and 
other Merats upon Iron, Steev, and Cast Marat, John Unwin, Henr: 
John Brook, and Edward Goodrick Draper, Globe Works, Sheffiel 

Yorkshire. 

2456. Imp ts in hinery used for CrusHina and Repucine to 
IMPALPABLE Powper Baryta, Cocoa, Rerinep Sucar, and si 
substances, both vegetable and mineral, Frederic Cole, Victoria Park- 
road, South Hackney, London. 

2458. Animproved Treatment of Cop Liver O11, William Robert Lake, 
Southampton-buildings, London.—A communication from Jean G. 
Hava, New Orleans, Louisiana, U.S. 

2462. Imy ts in the facture of ELecrric Batreries, Alfred 
Vincent Newton, Chancery-lane, London.—A communication from 
George Lionel Leclanché, Paris. 

2464. Improvements in machinery for Benpinc TimBeR, James Unsworth 
Rothwell, Rochdale, Lancashire. -.14th July, 1874. 

2466. Improvements in apparatus for Disinrectinc WATER-CLOSETS, 
UrinaLs, and similar purposes, Harry Langston Jones, Webster's Hotel, 
Ely-place, Holborn, London. 

2468. An improved apparatus for the purpose of Sinaerne off the Loosz 
Fisres of Yarns by means of atmospheric gas, Samuel Warburton, 
Pendleton, Lancashire. 

2470. Improvements in and connected with the manufacture of Bricks 
and Tives, whether plain or ornamental, William Thomas Holland, 
Llanelly, Carmarthenshire. 

2472. Improvements in Drepoinc Apparatos, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A ication from Alph ouv- 
reux, Paris. 

2474. Improvements in Srzam Enornes, Edward Field, Chandos-cham- 
bers, Adelphi, London, and Francis Michael Cotton, Foulis-terrace, 
Kensington, London. 

2478. Improvements in TELEGRAPHIC SIGNALLING INSTRUMENTS for trans- 
mitting a number of fire and other alarms or calls upon a single wire, 
William Henry Davies and Frederick Herbert William Higgins, Corn- 
hill, London.—15th July, 1874. 




















Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


2475. Improvements in Hosesnors, George Haselti E 
buildings, London. — A communication from Gerard Dunning and 
Charles B. George, Waukegan, Illinois, U.8S.—15th July, 1874. 

2476. Improvements in Borer Tuse Scrarers, John Collicott, Boston, 
Suffolk, Massachusetts, U.S.—15th July, 1874. 

2497. Improvements in Spinninc Macuine Sprnpves and in Botsters for 
the same, George Haseltine, Southampton-buildings, London.—A com- 
munication from Francis J. Rabbeth, Pawtucket, Rhode Island, U.8.— 
16th July, 1874. 

2498. Improvements in Rat.way CarriaGe Axves, Alexander Melville 

rk, Chancery-lane, London.—A communication from George Wash- 
ington Miltimore, Janesville, Rock, Wisconsin, U.8., and Moro Phillips 
and Richard Henry Morris, Philadelphia, Pennsylvania, U.S.—l6th 
July, 1874. 

2536. Certain new and useful improvements in Macutnes for Sprnnine 
Woot, Corron, Sitk, and fibrous material in general, Henri Adrien 
Bonneville, Piccadilly, London. — A communication from Celestin 
Martin, Verviers, Belgium.—20th July, 1874. 


Santh rs 








Patents on which the Stamp Duty of £50 has been Paid. 


1899. Apparatus for ExtincuisHina Fire, Solomon Sanderson, Aspley, 
Huddersfield, Yorkshire. —20th July, 1871. 

1900. Fixina Door Hanptes, &c., William Harrison, Highfield, Sheffield, 
Yorkshire.—20¢h July, 1871. 

et ——— Enornses, James Weir, Glasgow, Lanarkshire, N.B.—22nd 

‘uly, 1871. 

1960. Trucks, Charles Wilson, Lawnmarket, Eiinburgh, Midlothian, N.B. 
—25th July, 1871. 

1967. Sree. and Iron, Pierre Adolphe Dormoy, Rue des Filles-du-Cal- 
vaire, Paris.—27th July, 1871. 

2008. Sova, Porasn, &c., Walter Weldon, The Cedars, Putney, Surrey.— 
3lst July, 1871. 

1920. SutpHuRic Acip, &c., James Hargreaves, Appleton-within-Widnes, 
ma and Thomas Robinson, Widnes, cashire.—2lst July, 

1923. Treatine Meratiic Ores, James Hargreaves, Appleton-within- 
ee and Thomas Robinson, Widnes, Lancashire.— 21st 

Ys . 

1944. Bortnc Macurnery, William Sumner and Eric Hugo Waldenstrém, 
Manchester.—24th July, 1871. 

1998. ELecrric TeLecrapas, &c., Edward Orange Wildman Whitehouse, 
Roslyn-hill House, Hampstead, Middlesex.—29th July, 1871. 

1928. Su_pHates, James Hargreaves, Appleton-within-Widnes, Lanca- 
shire, and Thomas Robinson, Widnes, Lancashire.—22nd July, 1871. 

1949, Utitistne the Exuaust of Steam Enoives, &c., Robert Mudge Mar- 
chant, Kirby-street, Hatton-garden, London.—25th July, 1871. 

1953. WHEELS and CarriaGEs of Street TRaMways, John Coope Haddan, 
Treherne-rowd, Brixton, Surrey.—25th July, 1871. 


28th July, 1871. 
1946. ConnectinG Loose HeExs to Boots or Sxors, Daniel Wilkins Fessey, 
St. James’-street, Sheffield, Yorkshire.—24th July, 1871. 
a = Sream Borers, David Davidson, Glasgow, Lanarkshire, N.B.—26th 
uly, 1871. 
= 4 Borters, Edward Mirchin, Leadenhall-street, London.—25th 
uly, lL 
~. Motive Power, George Bel] Galloway, George-street, London.—26th 
uly, 1871. 
1963. Pur, William Love, Milton Paper Works, Bowling, Dumbarton- 
shire, N.B.—26th July, 1871. 


Patents on which the Stamp Duty of £100 has been Paid 


2158. Mouxpine Cray for Bricns, &c., Charles Henry Murray, Loman- 
street, Southwark, Surrey.—25th July, 1867. 

2223. PROPELLING VESSELS, » Richard Boyman Boyman, Stockwell 

ark-crescent, Surrey.—lst A t, 1867. 

2166. Cast Street, &c., Clinton Edgcumbe Brooman, Fleet-street, London. 
—25th July, 1867. 

2169. Steam Enaines, Jonathan Edge, Tipping Ironworks, Bolton-le- 
Moors, Lancashire.—26th July, 1867. 

2417. Seur-actinc Cookine Apparatus, Henri Adrien Bonneville, Por- 
chester-terrace, Bayswater, Middlesex.—23rd August, 1867. 





Notices of Intention to Proceed with Patents. 


911. Sauts, &c., of Baryta and Srrontia, Edward Thomas Hughes, 
Chancery-lane, London.—A communication from Louis Gustave Ghilain 
Daudenart and Edmond Verbert. e 

912. Corton, &c., Samuel Bickerton, Oldham. 

913. TREATMENT of Liquors, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Louis Gustave Ghilain Daudenart an 
Edmond Verbert. 

915. Prope.iine Boats, &c,, William Robert Lake, Southampton-build- 
ings, London.—A communication from Timothy Joseph O’Toole. 

916. Connectinc and Disconnectinc RAILwAy CARRIAGES, &c., James 
Capenter, Southampton.—13th March, 1874. 

925. Raisinc or Apsustinc OreratinG Cuatrs, &c., Frederick Henry 
Oclee, Rose 8 » 

929, BRanpina and Countinc Corks, Noah William Mitchell, Somers- 

oa Southsea.—14th March, 1874. is thi 

. Fire-Bars, Thomas Arno! A port. 

941. Merat Sores for boone, he, eavard Thomas Hughes, Chancery- 

lane, London.—A comm: from Punderf 








Ce! 
16th March, 1874. 


1986. Carpine Enoines, John Beard, Ashton-under-Lyne, Lancashire.— . 
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948. Sertmna Steam Bosxens, é&c., Thomas Hydes and John Emil Bennett, 
Sheffield. 


949. Taps, Vatves, and Storcocks, Robert , New-street, Worcester. 

954. Evecrric TeLearaPny, Alexander Melville Clark, —-_ 
London.—A communication from Georges d’Infreville and William 
Nevins Armstrong.—17th March, 1874. 

958. Workine and Locaine Ports on Raitways, John Bailey, Dublin. 

960. Cases or Boxes, &c., Benjamin Wood, Trinity-square, Southwark, 
Surrey.—18th March, 1874. 

964. TeLecraPa, Edward Fanning Kingsley, Bedford-place, Ruseell- 
square, London.—A communication from Merritt — 

976. ARTIFICIAL Fort, Elizabeth Marriott, Holloway, London.—A com- 
munication from John Thompson Duley. 

979. UriLisina Compressep Air, &c., William Edgar Prall, Washington, 
Columbia, U.8.—19th March, 1874. 

983. Rattway Keys, &c., John Tugwood, Beale-street, Dunstable. 

85, Preparation of Fisres, Joseph James Coleman, Glasgow, N.B. 

987. HorsesHoes, Alexandre Thuillard, Paris.—20th March, 1874. 

993. Va.ves, William Lockwood, Sheffield. 

994. ATTACHING or ConnecTInG CoLLaR Stuns, &c, John Reading, Har- 
borne.—21st March, 1874. 

1010. ARTIFICIAL TyNPpanuM, Eduardo Giampietro, Naples, Italy.—23rd 
March, 1874. 

1028. Lavarortes, &c., William Smeaton, Newcastle-street, London, and 
William Henry Tylor, Newgate-street, London.—25th March, 1874. 

1055. Taps or Vatves, Thomas Arthur Nield, Dukinfield.—26th March, 
187 


874. 

1074. TreatiInc Mapper, &c., Hector Auguste Dufrené, South-street, 
Finsbury, London.—A communication from Monsieur Jules Pernod.— 
27th March, 1874. 

1085. KitcnEen Rances, &c., Joseph Wood, Bradford. 

1089. Preventine, &c., [Ncrustations in Steam Borters, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Franz 
Sommer.—28th March, 1874. 

1111. Fac-stmite Copies of Letters, &c., Henry Geyler, Paris.—31st 
March, 1874. 

1138. Varnisu, &c., Brusnes, William Thurston Culmer, Hornsey-road, 
London.—lst April, 1874. 

1150. Cotour Printine, William Morton Halbert, Glasgow, N.B.—2nd 
April, 1874. 

1189. Avromatic Hypravutic Apparatus for Workino Pumps, &c., John 
Pattison, Naples, Italy.—4th April, 1874. 

1245. Harr-pin, Thomas Eastman, Southsea.—10th April, 1874. 

1338. Gas, Andrew Wanchope, Niddrie, Edinburgh, N.B., and John 
Cowan, Park-avenue, Sandymount, Dublin.—17th April, 1874. 

1761. Rattway Points, &c., Robert Lewis Jones, Garston, near Liver- 
pool.—18th May, 1874. 

2042. PRopELLinG VesseELs, James Edwards Wilson, Bromley.—12th June, 
1874 





‘2. 

2096. Automatic Couptinos for Raitway Trucks, James Cook, Preston — | 
17th June, 1874. | 

2172. Pon-Lock Sarety Fasteners, Isac Louis Pulvermacher, Regent- | 
street, London.—22nd June, 1874. | 

2197. Gas Burners, Henry Edward Newton, Chancery-lane, London. —A 
communication from Alonzo Tunstall Welch.—24th June, 1874. | 

2237. HorseHors, Edward Stacey Spencer, Benfield Bury, Stansted.—27th 
June, 1874. | 

2268. ReciprocatinG Motive Power Enoines, William Anderson, South- | 
wark-street, Borough, Surrey.—30th June, 1874. 

2275. Tents, George Ritchie, Hounslow.—lst July, 1874. 

2320. Furnaces, &c., John Gay Newton Alleyne, Butterly Ironworks, 

reton. 

2335. Knitrep Fasrics, Luke Barton, Nottingham.—3rd July, 1874. 

2345. Giass, Hugh Percival, Bishopwearmouth.—4th July, 1874. 

2272. SeparatinG Fuints, &c., from Foreign Beans and Wueat, Tom 
Cluderay, Bradford. 

2374. Cements, Granville Hamilton Forbes, Broughton.—7th July, 1874. 

2405. Kircueners, &c., John Court, Brompton-road. London. 

2406. TRowsErs, Edmund Symes, Nelson-square, Blackfriars, Surrey.— 
9th July, 1874. 

2423. Savery Sicnaxs, John Stinson Farmer, Canterbury-road, Kilburn, 
and Edward Ter, Old-street, Finsbury, London.—10th July, 1874. 

2440. Economisine Fuxt, Frederic Jolly, Horwich.—11th July, 1874. 

= = PressuRE Enoines, &c., William Perch and Paget Higgs, 

ardiff. 

2460. ice, Martin Benson, Southampton-buildings, London.—A com- 
munication from John M. Gouch Beath.—1l4th July, 1874. 

2475. Horsesuoes, George Haseltine, South ton-buildings, London.— | 
2 communication from Gerard Dunning and Charles B. George.—15th 

uly, 1874, 

2497. Sprnninc MacutixeE Spinpxes, &c., George Haseltine, Southampton- 
buildings, London.—A communication from Francis J. Rabbeth. 

2498. Rartway CaRRIAGE AX Les, Alexander Melville Clark, Chancery- 
lane, London.—A communication from George Washington Miltimore. 
16th July, 1874. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
25th July, 1874. 

2218*, 6d.; 1205*, 4d.; 3924, Sd.; 3927, 4d.; 3951, 8d.; 3974, 18. 8d.; 4009» 
4d.; 4019, 2s. 8d.; 4048, 1s.; 4049, 4d.; 4067, 1s.; 4072, 6d.; 4073, 4d.; 4074» 
4d.; 4075, 1s, 4d.; 4076, 1s. 6d.; 4078, lud.; 4085, 1s. 4d.; 4087, 1s.; 4000, 
1s. 4d.; 4097, 8d.; 4100, 1s. 2d.; 4108, 6d.; 4116, 4d.; 4118, 8d.; 4119, 4d.; 
4121, 4d.; 4122, 4d.; 4125, 10d.; 4126, 4d.; 4127, 4d.; 4129, 4d.; 4138, 1s. 4d ; 
4134, 4d.; 4136, 1s. 2d.; 4137, 28.; 4138, 4d.; 4139, 10d.; 4140, 4d.; 4143, 1s.; 
4144, 4d.: 4146, 10d.; 4147, 1s. 2d.; 4148, 4d.; 4150, 8d.; 4152. 44.; 4156, 4d.; 
4158, 4d.; 4160, 4d.; 4161, 4d.; 4162, 4d.; 4164, 4d ; 4165, 4d.; 4167, 4d; 
4168, 4d.; 4169, 4d.; 4170, 4d.; 4173, 28.; 4174, 4d.; 4179, 4d.; 4180, 4d.; 
4181, 4d.; 4182, 4d.; 4184, 8d.; 4185, 10d.; 4186, 4d.; 4187, 4d.; 4188, 4d.; 
4191, 4d.; 4193, 4d.; 4194, 4d ; 4195, 4d.; 4196, 4d.; 4197, 8d.; 4220, Is. 4d.; 
4231, 4d.; 4241, 6d.; 148, 1s.; 247, 4d.; 451, 1s. 6d. 





















*.* Specifications will be forwarded by post from the Patent-oflice on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-oflice Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


149. Measurinec Distances Run sy VEHICLES, G. Kessel and G. Seydeler, 
Berlin.—Dated 12th January, 1874. 

This invention relates to apparatus for measuring and registering 
the distance sed over by wheeled vehicles. A projection on 
one of the revolving wheels or axles of the vehicle at every revolution 
compresses an elastic bellows or ball containing air and ted by a 
pipe with a corresponding bellows or ball. At each compression of the 
first bellows the second is distended, and by a pawl and ratchet works a 
counter, which indicates the number of revolutions of the wheel. The 
counter is also geared by a coupling which can be disengaged at pleasure 
toa volute spring which it winds @p, and at the same time works by 
means of a screw and nut a pencil along a paper cylinder, so as to trace 
thereon a line representing the length of journey. When the gearing of 
the volute spring is dise ed from that of the counter the spring un- 
winding restores the pencil to its starting point, causing the paper 
cylinder to be turned a little round so as to present a fresh portion of its 
surface to receive the trace of the pencil. 

150. Crieantne Drivine Betts, D. McMillan, Huddersfield,— Dated 12th 
January, 1874. 

This conabta of a revolving brush or scraper to act on the driving face 
of a machinery belt and remove therefrom any adhering greasy, fibrous, 
or dusty matter. Ordinarily the brush is not left in contact with the 
driving face of the belt ; it is so arranged, however, that it can be moved 
at will. Accidents cannot result, and the driving power is kept at highest 
efficiency. 

151. Economistnc Furi anp Consumwinc SMOKE in Furnaces, J. 8. 
Crosland, Manchester.—Dated 12th January, 1874. 

The invention relates to the heating of the air supplied to furnaces or 
fires by the waste heat of the fives of such furnaces, and consists in em- 
ploying a series or cluster of tubes or pipes placed in the flues of such 

urnaces through which the air is drawn by the draught of the fire or 
furnace, or through which it is forced by a fan, the air so heated comin 
upon the fuel above the fire- as a hot current or blast. Theair nome | 
as above explained may enter flues as described in the provisional specifi- 
cation of the application for a patent, No. 4239, dated December 24th, a.p. 
1873. In using the above mode of heating air the ash pit is closed to 
prevent the admission of cold air, but a part of the heated air is or may be 
passed between the fire-bars, when hollow water fire-bars are used. C) 
invention also consists in employing a fan to draw the unabsorbed heated 
gases and air back from the extremity of the main flues to the furnace 
again, thus wholly or partly dispensing with a chimney except for noxious 





1538. » ae Retorts, W. Foulis, Glasgow.— Dated 12th January, 
1 


‘4, 
The features of novelty which constitute this invention are, First, the 
actuating ofthe scoop by means of one or more pulleys or drums round 
which the chains are wound and unwoundin reverse directions; Secondly, 





the arrangement of mechanism by which the scoop is inverted so as to 

deposit the charge in the retort. 

155. Hypraviic Hotstisea Apparatus, J. Shaw and J. Shaw, jun., Sal- 
Sord.—Dated 12th January, 1874. 

The inventors employ a cushion of air or a ram acted upon by a spring 
to absorb the pulsation of the water proceeding from the pumps to the 
cylinders of hydraulic hoists. 

156. New Textice Fasric, J. C. Mewburn, Fleet-street, London.—A com- 
munication from G. Chalumet, Paris. —OVated 12th January, 1874. 

This provisional specification describes the manufacture of a fabric in 
which both the warp and weft are composed of the silk waste, called in 
France ‘‘ bourrette,” and which is the coarse silk round the cocoon, or the 
outside layer of the cocoon. 

157. Sarery Caces, B. T. Hughes, Chaneery-lane, London.—A communication 
Srom N. Libotte, Gilly, Belgium. -Dated 12th Janwary, 1874 

This improved safety apparatus is distinguished from all others by its 
simplicity and facility of construction, for it is not operated as hitherto 
by springs which are susceptible of being relaxed or not acting, but by 
the motion and weight of the cage, that is by all its acting force, there 
being below the top frame of the ea double movable frame having 
claws, which claw into the guides of the shaft of the mine or pit, the 
pressure being given by the weight of the parts, and also with additional 
weights and springs. 

158. Rartway Brakes, 7. Ward, Leeds — Dated 12th January, 1874. 

By means of a pulley fixed on one of the axles and connected by chain 
or band with another pulley under the carriage or truck, which second 
pulley on being put in gear by a clutch worked by the guard or driver 
winds a chain round the spindle, and thus applies the block to the wheels. 
There is also a special coupling for connecting from carriage to carriage. 
159. Ayrsuire Bonnets, W. Russell, Kilmarnock.—Dated 12th January, 

1874. 

The features of novelty in this invention consist in making such bonnets 
by what is commonly known as the common hosiery stitch, and also the 
polka stitch, which is performed by the use and application to the pur- 

of the common hosiery frame of the rotary frame in combination 
with the top carrier, the hand swing or bottom carrier, the hand nar- 
rower, and with or without the “tug” or “ dandie” presser, and actua’ 
either by hand or power as described. 
160. Treatinc Sewace Water, A. E. Schmersahl, Manchester.—Dated 
12th January, 1874. 

The features of novelty in this invention consist in precipitating all the 
useful matters in solution or suspension in such liquids by means of a 
mixture of acids, say two parts of sulphuric acid mixed with water, and 
one part of hydrochloric acid, which is added theretu in sufficient quan- 
tity to decompose such matters, when milk lime is added to neutralise 
the liquid, and the precipitate immediately falls, leaving the effluent 
water pure and odourless. 

164. Converriste Scnoot Desks anp Seats, G. Eyre, Codnor.—Dated 
13th January, 1874. 
The improvements are designed to provide two backed seats facing in 


| either direction, with each desk and bench. The desk top is pivoted so 


as to form a seat when turned down. A back is provided by a pivoted 
frame inclining either way, which also serves to lock the desk or seat. 
The bench also has a similar swinging back, to face in either direction. 
To provide room when the bench and desk are both used as seats, the 
inventor makes the bench to travel on racks on the floor gearing with 
pinions on the seat standards, or they may be otherwise fitted to move. 

165. Conpensinc Muriatic Acip Gas anp Oruer Fumes, 2. 8. Newhall 

and H. Bowman, Newcastle-on-Tyne.— Dated 13th January, 1874. 

The gas is condensed by being admitted into small low chambers and 
having injected amongst it water divided into the finest spray, so as to 
bring the largest surface of water in contact with the gas and produce a 
rapid condensation. 

166. Dovete-pritt PLoven, P. Wilson, Nodblehall, N.B.—Dated 13th 
January, 1874. 

This invention consists in a new or improved construction of double- 
drill plough, each drill plough, of an ordinary construction, being carried 
on a lateral shifting longitudinal beam, secured by keys or pinching 
screws and double screw nuts to strong arms projecting laterally on each 
‘side of a main central beam, which is arched up and continued forward 
to receive drawing shackle and hook, and carry the socket of the swivel- 
ling stem of the guiding carrying wheel or wheels in front of the ploughs, 
and which is swivelled by a long lever fixed on top of stem, and con- 
tinued back so that the handle projects over a carrying rail on the back 


| transverse bar carrying the shifting beams of the ploughs ; and which pro- 


ject back with sockets for the vertical shifting and fixing stems of the rear 
carrying and trailing wheels, which thus run in the bottom of each drill 


| formed by and just beyond the ploughs; so that these, together with a 


new raising and lowering mechanism for the spindle or stem of the front 
steering wheel, regulate the working depths of the ploughs and drills to 
be formed. This raising and lowering mechanism consists in fixing the 
front free ends of a single or double length of chain to the upper and 
lower parts of the swivelling spindle of the front steering wheel, being 
brought back over the guide chain wheels and passed a half or whole 
turn in reverse directions round a large chain wheel. to which they are 
fixed; so that when this wheel is turned by a duplex ratchet wheel, with 
teeth and spring pawls acting in opposite directions, both wheels being on 
the same boss and on a strong stud or centre bracket near the steadying 
lever—the raising and lowering of the spring paw! lever, with an ordinary 
fixing notched segment, serves to set and fix the fore guiding wheels to 
any desired height to suit the working depth of the ploughs and drills 
desired, which regulating mechanism is also applicable for other forms of 
ploughs and other agricultural implements. 


167. Arcanp Burners,C. 4. Hearson, Bedford-row, London.—Dated 13th | 


January, 1874. 

This invention consists in dividing the inner tube of an argand burner 
into vertical air shafts or passage: 
partitions, and fixing upon the said burner a dome or cap, having an 
aperture for the flame to pass through. 

168. Ececrric Tett-Taces ror Pressure Gavoes, C. D. Abel, South- 
ampton-buildings, Chancery-lane, London.— 4 communication from F. 
A. B. Redslob, Robertsau, Alsace—. Dated 13th January, 1874. 


This invention relates to an electric tell-tale, whereby when the index 


of a pressure gauge attains a ——— point an electric bell at a 
distance is caused to sound, by bringing into contact two springs in the 
electric circuit of a battery and the bell. The springs are mounted on an 
adjustable framing, so that they can be set for contact to be made when 
the index of the gauge reaches any desired point in its dial. The bell 
apparatus may be of any known construction, but it is preferably made to 
consist of an electro-magnet composed of wires within a coil, bent back 
so as to present three branches, provided with an armature composed of 
a number of thin iron plates secured to a vibrating plate which works the 
bell hammer, and on which is a contact plate that can be shifted so as to 
present a fresh contact surface. 


169. Cuirrixc Horses, J. Norman, Hoxton-square, London,—Dated 13th | 


January, 1874. 


This invention relates to improvements upon an invention for which , 


John Norman obtained poe ey protection on January 13, 1873, No. 
135. For the purpose of keeping the upper plate down on the lever 
handle the axis of the lever handle is caused to pass through a hole in 
such upper plate, anda bar is employed over the upper plate, through 
which screws are and through the other plates into the lower or 


fixed comb plate, and intermediate of such screws a third screw is em- | 


ployed which passes through the centre of the bar and bears upon the 
upper fixed plate. Or the bar may be formed with two return pieces, 
parts of which will form the guides for the movable comb plate. 

170. Horsesnoes, 8. Turnbull, Lryton.—Dated 13th Janvary, 1874. 

The improved shoe is made with prongs near the heel or in other posi- 
tion, into which small blocks of felt or equivalent material are firmly 
lodged so as to project from the surface of the shoe for giving an improved 
footing on slippery surfaces. 

171. Manvuracrure or Yarns, A. R. and G. E. Donisthorpe, G. White, and 
J. Toon, Leicester.—Dated 13th January, 1874. 

This provisional specification describes machinery for drawing un- 

twisted or soft slivers as they leave a condensing canting engine. 


172. Treatino Hives anv Sk1ws, J. F. Bulis and B. Redgate, Nottingham. 


—Dated 18th January, 1874. 

This provisional specification describes the construction of machinery 
for fleshing, unhairing, scuddling, and scouring hides and skins. 

174. Reoutatine THE Dravont in Fives, J. Lake, Manchester.—Dated 
13th January, 1874. 

This invention relates to certain peculiar apparatus for regulating the 
draught in the tubes or internal flues of steam generators, and is partly 
based upon the invention for which the inventor obtained letters patent 
bearing date the 7th of February, 1865, No. 345. The improvements con- 
sist in the addition of a rotary notched regulating-plat the conical 
valve in order to vary the size of the openings between the corrugations ; 
also in the use of two notched discs, one of which is adjustable over the 
other, in lieu of using a conical valve. 

176. Pacxinc ror Piston Rops, &c., J. Scaife, Leeds. — Dated 13th 
January, 1874. 

The feature of novelty which constitutes this invention is of woven or 
other fabric, or a combination of them, for packing, and in the method 
for packing the same. 

177. Sizinc anp Drvinc Yarn, J. Bullough, Accrington.—Dated 13th 
January, 1874. 

Fes Sereeeiee setatnn bo Santer by vements in — os 
ratus for sizing and drying yarn, for which letters pa 
December, 1872, No. 3770, were granted to the inventor the said J. Bul- 








8s by means of vertical diaphragms or | 


lough, and this invention consists in i ed arrang its of the 

drying eas and casings thereof, and for the more effectual supply 

of heated air to the yarn to dry the same. 

178. Steam CuctivatTina Macutivery, J. Howard and £. T. Bousfleld, Bed- 
Sord.—Dated 13th January, 1874. 

This invention relates, First, to improvements in the means employed 
in the working of tilling implements by steam power, the object being 
to simplify their construction, and to effect a reduction in the sost of the 
apparatus ; Secondly, to improvements in certain tilling implemeuts, the 
object being to make them self-adjusting to suit the irregularities in the 
surface of the ground upon which they are intended to act and to 
facilitate their turning at the ends of the field. 

179. Morpaxt, F. J. Bird, Stroud.—Da‘ed 13th January, 1874. 

The mordant is composed of nut-galls reduced to powder, to which is 
added starch in powder, cream of tartar, carbonate of soda, aud powdered 
alum, 

180. Stoves on Ranors, J. W. Lewis and G. Wood, Newcastle-upon- Tyne. 
—Dated 14th January, 1874. 

The inventors First describe that part of their improvements relating 
to stoves for heating. Surrounding the sides and back of the fire of any 
ordinary stove front they construct a warm air chamber or maia box by 
securing (at some inches apart and parallel and concentric with each other) 
two metal plates to the back of the stove front, between which plates and 
at suitable distances apart they place a series of metal baffling plates tu 
increase the heating surface of the chamber and to prevent the too rapid 
egress of the air therefrom. To the bottom of the main-box they attach 
an auxiliary box which projects forward until its front face is in the 
same plane as the fire-bars, and they provide its interior with baffling 
eye Its bottom they pierce with an inlet hole and its top with an out- 

et hole immediately under another hole in the main box. Part of the 
upper surface of the auxiliary box they place underneath the bottom 
grate, and make it with a slope towards the front hearth to allow the 
ashes to fall thereon and leave the air free access to the fire; they thus 
utilise the heat radiated downwards from the bottom grate in heating 
the air previously to its entrance into the main box. On the top of the 
main box and covering the fire with its face closely jointed up to the 
back of stove front they place a superheating box (agreeing in form with 
the main box), which they make either with one compartment for the 
circulation and heating of air only, or with a top and a bottom compart- 
ment, the latter for the entry and heating of the air, and the former for 
the collection of the smoke and products of combustion from the fire. The 
upper plate of this box is capable of removal. In the latter cise they pro- 
vide the interior of the main box with three smoke flues (one on each side of 
the fire and one at the back) for conveying the smoke into the smoke com- 
partment of the superbeating box, from the air compartment of which 
they convey the air in its warmed state by two or more tubes through the 
smoke compartment, and the upper ends of these tubes they arrange so 
that they can bejoined on to other tubes. But when they arrange the 
superbeating box with only one compartment for heating air they pro- 
vide but one smoke tube, which they carry through the superheating box. 
When they construct the stoves more especially fur ventilating purposes 
they arrange the auxiliary box asa “‘ vitiated air box” to feed the fire 
with air which may be drawn from the apartment containing the stove. 
At its ends or back they pierce a hole which they connect with a ** vitiated 
air duct” which may lead from any part of the apartment. The faces of 
the vitiatea air box exposed to the ashpit they pierce with other holes 
for the escape of the vitiated air into the fire. To give the warm air de- 
veloped in the warm air chamber its hydrometric properties before its 
egress from the warm air ducts they provide in the mouths thereof a 
** hit-and-miss” valve, and place therein a small vapour trough containing 
pure or medicated water, in passing over which the heated air absorbs the 
requisite quantity of moisture. That part of this improvement in stoves 
or ranges for cooking, baking, heating, and drying, consists in placing at 

the back of the fire a self-contained metal main chamber provided with 
one or more through smoke tubes in combination with baffling plates, and 
in combining therewith and connecting thereto two auxiliary metal boxes 
placed below the main box above on a level or below the bottom grate of 
the range, but in any case being acted upon directly by the fire. Cold air 
enters and traverses the auxiliary boxes into the main box and escapes 

heated therefrom into a pipe, whereby it may be conveyed to any room 

desired. If used in connection with a drying closet they combine with 
the warm air pipe a vitiated air pipe, which they place at a lower eleva- 

tion aud lead it from the closet into the ashpit of the range, where it is 

liberated and drawn through the fire and into the smoke flue. If the 

range have a back hot water boiler they place the warm air chamber at 
the back of the same and in contact therewith. On the side of the fire next 
the oven they place a small metal hot air chamber, so that the fire has 
direct contact with one of its sides, and provide it with interior bafiling 
plates and with a small cold air valve, and make at its opposite end an 

orifice in communication with the oven to admit the hot air developed in 

this chamber. For providing large quantities of hot water without the 
employment of a boiler of equivalent capacity in direct contact with the 
fire they place at the back of the fire a small high-pressure boiler and 
attach to it a flow and a return pipe, and these pipes they lead to a 
| capacious hot water cistern in any convenient position in the same room 
or otherwise, placing it at a higher level than the boiler and supplying 
it at its lower part with cold waterin the usual way. The water con- 
stantly circulating between the boiler and the cistern becomes eventually 
of a uniform high temperature. If necessary, in addition to the hot 
water cistern, they lead branch pipes toa steaming or hot closet, whereby 
they are enabled to carry on simultaneously a variety of cooking opera- 
tions from resources deriving heat from one fire. When the warm air 
chamber is applied in connection with the furnace of a baking oven they 
prefer to make it curvilinear in form, making the concave vide in con- 
junction with a brick arch form the rouf of the oven. 








| 181. Crusaine anp Repucine To Powper, F. Cole, Victoria Park-road, 
| South Hacknev.—Dated 14th January, 1874. 

The rollers used in this machine, being furnished with knives, scrapers, 
| and combs, will prevent any clogging, a desideratum, especially for cocoa 
| and sugar, not hitherto obtained. 


183. Rearixo anp Mowine Macuines, W. J. and C. T. Burgess, Brent- 
wood.—-Dated 14th January, 1874. ° 

This provisional specification relates, First, to the means of carrying 
the gear frame, so as to allow of adjustment in the height of the cutting 
apparatus, Secondly, to a means of throwing the driving wheel inte and 
out of gear. Thirdly, to arrangements by which the knife is made more 
readily removable. Fourthly, to an improvement in the construction of 
the fingers, and the guide surfaces thereon. 
S08, Scouse ror Weavine, D. Eastwood, Midgley.—Dated 14th January, 

74 


This invention relates to healds for looms. Healds constructed accord- 
ing to this invention are made of strips of metal, through one end of each 
strip is a stave hole or holes through which the healed staves are passed ; 
, the “ eye” or hole through which the warp is ps is formed at any 
convenient distance from the end of the strip, by preference about mid- 
way its length, and inasmuch as the strips must be so placed on the 
| staves as to present their edges in the direction of the warp beam ; the 
strips are at each side of the eye slightly bent or twisted, so as to afford 
| a clear and direct passage way for the warp threads through the eyes of 

the strips constituting the heald. 
187. Tirs ror Suutties, W. Kirk, Blackburn. —Dated 14th January, 1874, 
The inventor employs *‘ swages” formed according to the shape and 
| size of tip required ; one portion or =f thereof is secured to a steam 
hammer arranged so as to be cuntrolled by a lever worked by the foot of 
the operative, leaving buth hands at liberty to work the bar or rod from 
which the tip is being forged. 
| 188. Secr-acrinaMu es, J. H. Smith, Morley, and 0. H. Hartley, Ardsley.— 
| Dated 14th January, 1874. 

The object of this invention is that by the application of self-acting 
mechanism to increase, alter, or vary the speed of the movement of the 
carriage, and of the rotation ot the spindles at any point of the outward 
traverse or advance of the carriage. 

190. Lace, ¥. Swal, Newilly, France.—Dated 14th January, 1874 

This relates to the manufacture of Chantilly cloth or fabric by mechani- 
cal means, consisting principally in so arranging the bobbin carriages 
and the bars as to permit of the use of the lever machine. 


193. Treste Purcnase Carstax, R. Smith, W. Stephenson, and J. Vere, 
Grimsby.— Dated 15th January, 1874. 

The application of a treble purchase to existing capstans, thus increasing 
their power three-fold, which power can be applied instantaneously, thus 
enabling fishing and other vessels to recover their net or gear under all 
circumstances, which is not the case at present with existing capstans. 
194. Meratuic Cantrripce Cases, E. Jones, Birminghawm.—Dated 1ith 

January, 1874. 

This invention refers to such metallic cartridge cases as have the 
separate head connected to the tubular body by expanding or riveting 
the hollow neck of the head in the central opening 1m the base of the 
tubular body, and the said invention consists in preventing, on the 
explosion of the cartridge, the lateral eae of the base of the body 
and the consequent loosening of the and the escape of gas at the 
junction of the head and ly. This object is effected by muking the 
base of the body taper, that is, thicker at the central than at the 
marginal parts. By this means great resistance is offered to the lateral 
expansion of the base after the riveting of the head thereto. Or the 
same object is attained by making the base of the body of uniform thick- 
ness throughout, and providing it around the central opening with an 
internal or external projecting ring, or with both an internal and external 
projecting ring. 





195. Lamps, W. B. Teale, Manchester.—Dated 15th January, 1874. 
This invention relates to a mode of preventing the heating in the body 
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of the lamp of the light hydrocarbon or other inflammable oils used in 
certain classes of mineral oil lamps known as sponge lamps, and consists 
of a peculiar arrangement of and wick tubes for that purpose. 


196. Drvino TexTite MaTeRIALs, AND DesTROYING VEGETABLE MATTER 
1n Fisrovus Materia., 7. Moison, Paris.—Dated 15th January, 1874. 

This invention consists in improvements in machines for tissu: 
felts, threads, and textile materials by hollow celled cylinders cov 
with wire gauze or perforated plate and currents of heated air admitted 
to the cells as required, the air being forced preferably by a pump. Also 
to an improved means of stretching the tissue before it reaches the drying 
cylinders. To adjustments for making the cylinder suitable for varying 
widths of tissue and to applications of acid solution of sulphuric acid to 
destroy vegetable matter where it is mixed with animal jus matter 
during the drying process. 

197. OrnamentinG LACE AND OTHER TexTILE Fasrics, H. Yates, St. 
Pierre-les-Caiais.—Dated 15th Januaiy, 1874. 

This invention relates to the addition of a ‘‘ purl,” which is made and 
at the same time applied by machinery, whilst such ornamentation is 
applied after and not during the manufacture of the said fabrics. 

198. Grinpine or Sorractnc Metat, 7. Taylor, Little Bolton.—Dated 
15th January, 1874. 

This invention is designed principally to be used in place of the planing 

hine for producing true plane surfaces on metal, and consists chiefly 





216. Compositions For CoatTine Suips, J. S&. C. Heywood, Notting-hitl.— 
The in ae aeons og of graphite or anth 
vention pre! a.com! or anthra- 
cite, or material of a like qlee hema ceca of asphaltum, 
itch, tars, or bitumens of any description, in naphtha or spirits 
nd capable of dissolving such substances. The above composition is 
applied to the surface to be protected, after which it is 
t) or other soft rubbers. 


a7, » eae For Enaines, @. Lowry, Salfoid.—Dated 16th January, 
4. 
The machinery consists of two discs fixed on the crank or other shaft, 


and these discs support the axles of six weighted levers which are all con- 
nected to; er by links jointed toa centre plate loose on the crank or 


280. Raitway Factnc Ports, S. 7. Dutton, Worcester.—Dated 17th 
January, 1874. 

2oft to 22 i etimand ot on me ine | 

ani of conn and mi 

tongues together as at present, the inventor connects 

—_—, either by the separate motion of two levers or the successive 
m of one lever, but in such a manner that only one tongue can be 

moved at a time ; and also instead of connecting the rod moving them at 

one point to the switch as at present, he connects the switch to the 

single rod wy cranks at two or more places in its length, thereby holding 

the switch firmly and equally against the stock rail at different — in 

its 1 . To secure the f tongue close up to the rail and keep it 

there, he fixes or places at the point of each e, by preference a cam 

moving on a stud or centre on the point chair, each of the said cams being 





other shaft. Two of the axles of the weighted levers are y a 

regulating spring, and one of the axles is connected to the eccentric for 

the cut off or admission valve. 

218. OrnaMENTAL FABRICS MADE ON Lace Macuines, F. Sival, Neuilly, 
France.—Dated 16th January, 1874. 

This consists chiefly in holding the bobbin threads which pass across 
the fabric at their return points by means of a or interlacing 
threads, and since these s ure only visible on the wrong side of the 
fabric, the effect is produced of an uninterrupted bobbin thread. 


219. Pire Wrencues, J. T. Griffin, Upper Thames-street, London.—A com- 





of a headstock ss driving shaft (on one end of which is t 

a grindstone), and capable of adjustment on a short bed or slide, some- 
what similar toa lathe. On another longer bed or slide placed at right 
angles to the former is mounted a carriage provided with suitable brackets 
to support the work, which carriage is caused to move to and fro on the 
bed or slide, holding the work in contact with the face (not edge) of the 
revolving grindstone, and thus the work is ground to a true surface. 
199. TrRaveELurne Bacs, &c., H. Van Dyk, West Smithfleld, London.—Dated 

15th January, 1874. 

The bags and cases, according to this invention, have metal bands from 
which the handle plates spring. The insides of the bags are fitted with 
movable shelves or partitions, between which shirts or other articles can 
be strapped and held in place. 

200. Propucine Atuminovs Compounps, G. Archbold, Spittal.—Dated 
15th January, 1874. 

This invention relates to the treatment of substances containing 
alumina, such, for example, as china clay, so as to render the alumina 
contained therein more suitable for the production of alumi com- 
pounds and products, and consists in subjecting the substances contain- 
ing alumina, such aa china clay, toa drying process, and when sufficiently 
desiccated reducing the same to a fine state of division by any well known 
methods. The firmly-divided clay is then incorporated with spent hops, 





Srom J. Austin, New York.— Dated 16th January, 1874. 

This consists in fitting acurved extension piece on the handle. To the 
extension Fe acurved dog claw with a serrated face, the serrations of 
which, with other serrations on the face of the curved extension piece 
form the jaws or teeth for gripping the article to be turned, the bite 
taking place while the tool ismoved in one direction only. 


220. ConvertinG Iron nto Steet, A. Browne, & ip 78, 
Holborn.—A communication from the Foundries and Forges Company, of 
Terre Noire, La Voulte and Beseéges.—Dated 16th January, 1874. 

,The feature of novelty of this invention consists in a process of convert- 
ing cast iron, wrought iron, scraps, old rails, and such like materials into 
steel, or in a metal having the properties of steel by means of phospho- 
rus, borium, arsenic, ig erro , or ferro-silicium com- 
bined therewith in small proportions. 


221. Horsesnor, F. Le Bacg, Crown-street, Soho, London.—Dated 17th 
January, 1874. 

Small grains (pegs) of steel are introduced in the horseshoe in small 
holes. The adaptation of these steel grains can be made either to the hot 
or cold iron, and without perforating the horseshoe all po as can be 
seenin Figs. 3and 5. The grains of steel so introduced may have all kind 
of form, round, square, triangular, conic, &c., and are not screwed in the 
l hoe, but worked in the iron. The position and the fastening of these 
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spent malt, unmalted grain, sawdust, charcoal, or any 
porous substance, and the mixture is then impregnated or saturated 
with any hydrocarbon, such, for example, as heavy coal oil or other econo- 
mical natural products, or the results of the distillation of carbonaceous 
materials. The materials so mixed and incorporated are then subjected 
to the action of heat either in a reverberatory furnace or otherwise, when 
it will be found that the aluminous constituent of the clay thus pre- 
pared will be more easily attacked by sulphuric and other acids, and that 
a neutral sulphate of alumina can be obtained therefrom. 


201. Granutatine Iron, C. Wood, Middlesbrough-on-Tees,—Dated 15th 
January, 1874. 
The provisional specification relates to improvements in machines de- 
scribed in the specification of the patent 2618, 1872. The use of chemical 
substances to purify iron during granulation is also suggested. 


202. FLoatinc Docks anp Pontoons, J. L. Clark and J. Standfield, 
Victoria-street, Westminster.—Dated 15th January, 1874. 

This specification describes constructing floating docks or pontoons of a 
series of circular tubes placed — to each other to form a structure 
of a U shape, or the horizontal platform may be square-chambered, with 
vertical circular tubes at the sides or ends ; valves are provided for ad- 
mitting water, and pumps for pumping it out. When the pontoon is 
floatiny the tubes or chambers of the horizontal platform are filled with 
air. When the pontoon is to be submerged, water is pumped into the 
vertical tubes, and is also admitted to the bottom of the horizontal tubes 
or chambers; the air contained in them then becomes compressed. 
When the pontoon is subsequently raised, the air expands again and ex- 
pels the water. Pontoons without vertical sides may be used with such 
floating docks, so that when a vessel has been out of the water it 
may be towed away on the pontoon, 


a4. WATERPROOF GARMENTS, J. Clark, Manchester.—Dated 15th January, 
74. 


This invention relates to making waterproof garments partly of porous 
material to allow of ventilation, in ies such qumente tee det 
**proofed” on a portion of its surface. Also in forming eyelet holes in 
waterproof garments. 

205. Fitrerina, Rectiryinc, on CLarivyina Liquips AND Gases, A. V. 
Newton, Chancery-lane.—A communication from T. R. Sinclaire, New 
York, U.S.—Dated 15th January, 1874. 

This invention consists in supplying a liquid or gas into a filtering 
chamber contained in an air-tight vessel, and causing the same, while 
under pressure, to pursue a centripetal course, and to enter a receiver 
located within the body of the filtering material contained in the filter- 
ing chamber. 

206. Dritis, C. J. Ball, New Bridge-street, Blackfriars.—Dated 16th 
January, 1874. 

This invention consists of manufacturing the bars, of which drills used 
for drilling holes in rock or other hard substances are formed, of a cross 
section similar in form to that of the cutting face of the drill (in end 
view), but of somewhat less diameter, by which method of manufacture 
great economy of time and labour in repairing and sharpening such 
drills is effected. 


oom, Downe AND Prantina, C, De Fever, Paris.—Dated 16th January, 
@ 


This machine consists of the principal parts of an ordinary drill; to the 
nave of one of the wheels is fixed a cog wheel, giving motion (by means of 
an intermediate pinion) toa second pinion fixed on a shaft carrying a 
number of discs. In the periphery of the discs are receivers or wells 
into which the seed passes from a hopper. The seed is retained in the 
receivers by a spring, and at the proper time releases the seed and allows 
it to drop into the ordinary furrow tubes. 

210. Ornamenrat Mertatuic Tusine, J. Atkins, Birmingham.—Dated 16th 
January, 1874. 

According to this invention a plain strip of sheet metal is taken and 
operated upon while in a flat or nearly flat state, by means of a pair of 
ornamental dies worked in a stamp, so as to impress upon the flat strip 
a series of detached or separated ornamental patterns, or a continuous or 
running pattern. After the strip has in this way been ornamented, the 
plain portions may be pierced; and the or tal or or ted an 
pierced strip is then bent up into a skelp or open jointed tube and its 
edges connected by brazing. The tubing is next drawn over a plug for 
the purpose of giving a cylindrical, yar onan or other figure to the 
tubing, and is finished by burnishing or otherwise. By this invention a 
greater variety of ornamental designs or patterns, and in higher or bolder 
relief, can be produced on the tubing than can be produced by the ordinary 
method of ornamenting by the use of impressing rolls. 

211. Tare Pxaisrers or Banpaces, F. H. Smith, Lewisham.—Dated 16th 
January, 1874. 

This invention has for its object improvements in the manufacture of 
adhesive plaister for surgical purposes, whereby it is rendered soft and 
pliable so as to admit of its being cut (° suitable mechanism) into long 
strips or tapes of various widths, which can be wound upon reels or 
holders in accordance with this invention for convenience in use, and the 
—_— thus prepared and mounted will not be injured by keeping in any 
climate. 

212. Pear Fort, W. R. Lake, Southampton-buildings, London.—A com- 
munication from R. A. Griffin, Montreal.—Dated 16th January, 1874. 

This invention has reference to impr ts in the ture of 

ty 








peat fuel, and in a used therefor, whereby peat fuel is produced 
in less time and with less labour, and of better qulty than by the pro- 
cesses [at present in use*}. 


213. Mars, C. Bellier, Aldermanbury, London.—A communication from M. 
Roullier Paris.—Dated 16th January, 1874. 
a specification describes making mats from waste pieces 
of leather. 


215. Wooven Rotters, J. H. Johnson, Lincoln’s-inn-flelds.—A communica- 
tion from A. Ireland, Puris.—Dated 16th January, 1874. 

This invention relates to a peculiar construction and arrangement 
of machinery or apparatus for making the wooden rollers employed in 
spinning machines, or for other purposes to which such rollers may be 
applicable, whereby greater accuracy of work is obtained with 
increased rapidity of production than can be obtained by hand labour 
alone. The said machine comprises generally a 7 planing tool and 
suitable holders mounted on a sliding carriage for hol firmly in their 
proper position the blocks or segments composing the roller or the cover- 
ing or casing of a roller, as the case may be, whilst being . The 
invention further comprises a box or holder for facilitating the uniting 
together of the various blocks or segments after they have been shaped in 
the shaping machine. 








* The words ‘‘at present in use” are found in the copy of the abridg- 
ome delivered by the applicant, but do not appear in the original abridg- 
ment, 





grains of steel in their holes is a speciality, and will prevent so many 
accidents to the public and to horses, idents so on the 
asphaltes of our streets, ss the traffic often for hours, Le Bacq’s 
invention will be of great utility to the public. 


222. Huviinc, CLeaninc, anp Assortine Rice, J. Whalley, Poplar.— 
Dated 17th January, 1874. 

This invention has for its object improvements in machinery or appara- 
tus for hulling or decorticating, winnowing, cleaning, polishing, and as- 
sorting rice, and consists in a construction of machine which shall per- 
form upon rice passed through it the several operations of hulling or re- 
moving the hulls or husks, separating them, the brown meal and the 
hulled grains from each other, ‘* milling ” or cleaning and polishing the 
rice, separating therefrom what is known as the “polisher meal,” and 
assorting the polished rice, or, in other words, separating from each other 
the large rice, the small rice, and the seconds. 


223. Hypravutic Morive Power Encines, W. B. Lea, Runcorn.—Dated 
17th January, 1874. 

The First part consists in forcing or admitting air or gas into the liquid 
supply pipe amongst the liquid or into the cylinderor cylinders, so as to 
diminish concussion and strain caused by the reversal of motion of the 
actuating liquid at each end of the stroke. The Second part consists in 
securing to the slide valve controlling the motion of the actuating liquid 
a rod having a piston attached at each end, the whole being contained in 
a smal] cylinder alongside the main cylinaer. The slide valve is operated 
by the pressure of the actuating fluid on the said pistons, which pressure 
is controlled by tappet valves in the main cylinder operated by the main 
piston. 


224. Bichromare or Porasn, G@. Smith, Newcastle.—Dated 17th January, 
1874 





ho 
The novelty in this case consists in obtaining a more intimate mixture 
of the chromate of iron ore andalkali by dissolving the alkali before mix- 
ing it with the ore, and in the addition of unburnt Irish lime to the com- 
pound, and also in the use of carbonate of sodaas part of the alkali. 


225. Tramway Locomorives AND Boiters, L. J. Todd, Leith.—Dated 17th 
January, 1874. 

This invention has ge for its objects the arranging of the driv- 
ing platform and brake gear of locomotives and cars for tramways in an 
improved and superior manner, and the proportioning of boilers for the 
same, so that they can be much more safely worked than is at present the 
case when only a single attendant is employed to both drive the car and 
also attend to the boiler. 

226. Warer-cLosets, J, Lamont, Glasgow.—Dated 17th January, 1874. 

This invention consists, First, of an improved construction of water- 
closet, in which the discharge conical end of the porcelain basin is made 
longer than usual, and jointed on the one end of the close top of the dis- 
charge chest, so as to dip down into a bowl-shaped trapping chamber 
formed below it by a division, under and over which end and division the 
soil flows, by the force of the water at every flushing of the basin down 
into the discharge soil pipe at the bottom of the otherend of the chest, 
which is fitted with a small ventilating pipe conducted through the roof 
or to the outside of the house ; the whole forming a simple, efficient, and 
close water-closet without movable discharge plug, pan, ur other movable 
valves. The water is supplied to the basin by the ordinary service pipe 
and spreading fan, from any of the ordinary water supply and regulating 
cisterns overhead ; or from one of the improved construction forming the 
second part of these imp ts ; an ists of a double chambered 
cistern or chest, the one containing the water fitted with the usual service 
ball float valve and overflow pipe, to maintain the water in it at anormal 
level; the other chamber being dry in its normal state, but having a 
tilting scoop-shaped water measuring vessel mounted in it ona pivot 
screw pin at one side, and on a small bent arm tube passing through a 
fluid-tight stuffing box at the other, to lead the water from the supply 
compartment the tilting basin, when it and its filling bent tube are 
kept horizontal by a counterbalance weight. This measuring vessel is 
tilted by an arm and lever at one into side and a wire or other equivalent 
carried down to the seat of the closet so as to be pulled by hand, or by 
the automatic action of the seat ; all so as to raise the open mouth of the 
filling bent tube above the water in cistern, and to empty the contents of 
the tilting vessel over its scoop into its containing dry vessel, which lets 
the whole quickly down through the large service pipe fitted to its 
bottom into the basin of the closet below, so as to flush it in the ordinary 
manner, or as before described, when — to the improved closet 
forming the first part of this invention. So long as the peeoneng venee 
is held in its til ition, no more water can be supplied, when let 
go, its balance weight brings it and its filling tube to normal position, 
so as to fill itin a reasonable time, depending on the diameter of the 
tube, ready for the next action and flushing of the closet. 


227. EvAPORATING, PERFUMING AND OTHER F.uips, A, Abrahams, St. 
Peter's Park.—Dated 17th January, 1874. 

This provisional specification di bes a mode and syuvie according 
to which eau de Cologne or other perfume, or camphor or other disin- 
fectant is distilled with or dissolved in alcohol and placed in a vessel 
where it is submitted to the action of a platinum burner. This burner 
is a disc suspended above the liquid. e liquid being ignited, the 
platinum becomes red hot ; the flame is then extinguished and sufficient 
air to support combustion is admitted through apertures in the cover of 
the vessel. The hydrogen evolved from the alcohol combines with the 
oxygen of the air, forming water which immediately evaporates, the in- 
tensity of the combination of these gases keeping the platinum at a red 
heat. The perfume or disinfectant being volatilised escapes into the 
room. 


228. Preparino, Sprnnino, Dousiinc, WINDING, AND REELING CoTTON, 
B. Butterworth, Rochdale.—Dated 17th December, 1874. 

The invention relates to an improved footstep for supporting the 
spindles bored two sizes, the top part for receiving the y of the 
spindle, and the bottom smaller to fit the foot of the spindle, the 
large = of the hole being continued down over part of the foot of the 
spindle to form a cavity for oil or othcr lubricant. Also to an improved 
dolster (for spindle rails without loose caps) made in two, three, or more 

each having a flange or —— above and below the rail to pre- 
vent the bolsters coming out when at work. The different of the 
bolsters are adjusted by screws and locknuts to compensate for wearand 
prevent vibration. 


229. Lockine anp Untockine Rattway CaraiaGe Doors, W. and @. H. 
J. Hartmann, Basingha , London.— Dated 17th January, 1874. 

invention consists in the employment of bolts or latches 

—. by a ball —— operated directly one of the wheel 








e carriage in such manner that the bolts will be withdrawn b: 
the weight of the balls when they fall on the stoppage of the train, and will 
be again shot by their springs on the startiny of the train. Any doors 
left open at starting are also closed by the 


apparatus and locked. 





‘ted to and moved by the opposite switch. It will follow that when 
either of the switch tongues is opened it will cause the other tongue, 
which then becomes the facing switch (if close up to the rail) to be 
secured in its , and as the open or free switch cannot be closed while 
a train is g or standing in them, the f switch remains thereby 
secured. In case anything should by design or accident prevent the 
proper closing of the facing point, it would be at once detected, for it 
would be impossible for the pointsman to move the other switch until 
the complete closing of the first. Supplemental arrangements to meet 
special cases are also described. 

281. Purirication or Gas AND ARTIFICIAL FuEL, G. H. Forbes, Broughton 
Rectory.—Dated 17th January, 1874. 
* Lage —— — . ~ = ne or im: oF 9 2 for the tin. 
on of gas, and which, after a) to that purpose, ma: used 
for the manufacture of artificial fuel. . , 4 
232. PoriricaTion oF Gas, G. H. Forbes, Broughton Rectory.—Dated 17th 
January, 1874. 
This invention relates toa new method of utilising the compound or 
p d r the facture of which letters patent Nos. 1816, 1832, 
and 3783, a.D. 1873, were granted to the inventor. 


233. VENTILATING AND WARMING ApparRaTos, R. W. Lake, Southampton- 
buildings, --A communvation from A. G. Myers, New York.— 
Dated 17th January, 1874. 

The said invention relates toa novel, cheap, and simple apparatus for 
effecting the supply of fresh air to the rooms of dwelling-houses and other 
rooms or apartments, and for warming or heating the same in a con- 
venient and comfortable manner. The said apparatus may be placed over 
agas or other burner or over any suitable heater. 

289. Pumps, J. Broadfoot, Glasgow.— Dated 19th January, 1874. 

In carrying out the invention each piston formed on it or 

ttached a head frame made with a rectangular slot. Each 
crank bush is made in two halves, which can be put in place and screwed 
togeth ter the head frame is put over the cranks. Each bush is 
provided with a circle of antifriction rollers, and these rollers are kept in 
their proper relative positions by rings at the sides, these rings being 
cut into halves to admit of their being got into their places. 


242. Gas Burners with LaTERAL AND CovERED Jets, W. E. Gedgr, 
Wellington-street, Strand.--A communication from C. L. Liotard, jun. 
Paris.— Dated 19th January, 1874. 

This burner, formed of one or more concentric rings with one or several 
feeders placed horizontally or vertically, is composed of two principal 
parts, a lower fixed part and an upper movable part, the horizontal 
covered jets being made either on the one or the other, or it may be a 
mushroom burner. The invention comprises the production of the jet in 
the casting of the burner ; asystem of overlapping covers or lids, whether 
for ring or mushroom burners, whereby obstruction of the holes is pre- 
vented ; a mode of fastening the covers to the lower part of the burners 
by bayonet joint ; a cast iron handle with draught orifice beneath, the 
object of which is to simplify the workmanship, lessen the quantity of 
material, and at the same time regulate the arrival of the air so as to 
obtain perfect combustion of the gas; and replacing screw fastenings by 
a key of special construction to facilitate fixing, cleaning, and repair. 
This burner is applicable to all kinds of apparatus for heating by gas, 
kitchen ranges for example, and facturing or chemical apparatus. 


253. Evecrric TeLecrarH Apparatus, A. M. Clark, Chancery-lane.— 
A communication from W. B. Sawyer, Washington, U.8.—Dated 20th 
January, 1874. 

The invention relates to the use with a galvanometer needle of a cross- 
piece with eye, by which a ray of light is transmitted on to a moving 
photographically sensitised tape of paper, so aa to record the movements 
of the needle thereon wy ted or di ted angular lines or 
symbols, a set of which forms an ——- that is more easily read and 
occupies less space than those heretofore employed. 


257. Spriva Martrress, 7. Fox, Bishopsgate-street Within, London.—Dated 
2lst January, 1874. 

A spring platform formed with jointed horizontal spiral springs and 
webbing, supported by pulleys and ropes. 
285. Stnceino Pics, 7. Pakenham, Dublin.—Dated 23rd January, 1874. 

The use of a gas chamber formed by the annular space between two 
vertical cylinders placed one within the other concentrically. The gas 

hamb ing plied by Fires, the inner cylinder being supplied with 

burners with nipples inwards. A vertical cylinder being placed on the 
top of the gas chamber and fitted with doors or dampers to regulate the 
heat or air current; a chain with hook passing up the centre of the 
cylinders and attached to a pulley and windlass by which it is raised and 
lowered. The being admitted and burners lighted, the interior of 
inner cylinder filled with flame, the chain is —— the hook being 
on the level of a horizontal iron bar, on which the carcases of pigs are 
slung attached to gambols. The gambol is attached to the hook and 
rapidly raised until the entire carcase has been passed through the inner 
cylinder; and is then lowered and process ted, if 'y; 
Segsing complete. 
330. Give, T. Cannon, Dublin.—Dated 26th January, 1874. 

The invention consists mainly in an improved construction and arrange- 
ment of the rotating tumbler or drum in which the materials are prep: 
or heated. The tumbler as constructed according to these improvements 
differs from the ordinary at all times open thick wooden tumbler, in that 
it is made of iron or other suitable metal, and is constructed so that it 
can be used as an open or asa closed tumbler, and is divided into com- 
— by diagonal plates of metal instead of wood as hitherto. The 
mprovements therein consist further in forming or providing the cir- 
cumference of each compartment at one purt with a doorway which is 
closed or shut by a hinged door secured by pins, and at another or other 
parts with cuts, holes, slots, slits, or other perforations, which being left 
uncovered form the said open tumbler, or which may be covered by re- 
movable shutter doors to form the said closed tumbler. The shaft on and 
with which this improved tumbler rotates is also made of metal and re- 
ceives the inner edges of the metal diagonal plates, and is made hollow 
with radiating slits or apertures leading through its circumference to the 
compartments of the tumbler. The bearings of the shaft are placed on 
side bricks or other supports between which the improved tumbler is 
situated. At each of its ends the shaft is connected with a system or 
arrangement of pipes, provided with three cocks or taps, or with a three- 
way cock or tap, which communicate with a water main and also with an 
acid tank placed on suitable supports above the tumbler. The tumbler 
as above constructed and arranged may be actuated by the system of 
driving gear heretofore in use for driving the ordinary o wooden 
tumbler. At the time of supplying the compartments with the materials 
to be treated, the tumbler is turned in the proper direction by a hand or 
spoke-wheel placed on the squared end of a spindle or shaft carrying a 
double-acting ratchet wheel, controlled by a double-acting or two separate 
pawls, and a pinion in gear with the driving-wheel on the tumbler 
shaft. 


























854. Corx Currinc Macainery, W. A. Gilbee, Finsbury.—A communi- 
cation from E. Botthius, Stockholm.—Dated 28th January, 1874. 

This improved machinery is designed and constructed with a view to 
operate on the same principle as that followed in cutting corks by hand, 
and whereby it is d applicable to all kinds of the raw material, an 
economy of labour is eff , and the machinery is easily worked. The 
improved machinery is applicable to cutting various sizes of corks, 

hether of a cylindrical, conical, or oval form. The First part of these im- 
provements relates to an improved machine for cutting or dividing the 
cork-wood or bark into strips, the machine being vided witha 
circular knife or cutter, and an arrangement of rollers for 

me | e said knife or cutter fixed in a movable frame. 
The md part of these improvements relates to an improved machine 
= or barking the strips of cork made from thick bark. In this 
ine the whetting rollers for sharpening the circular rotary knife or 
cutter are attached to a bar running in guides at the sides of 
the movable frame carrying the knife. The Third part of these improve- 
ments relates to an ——— machine for cutting the strips of on into 
pieces or squares suitable to be made into corss. This machine 1a also 
provided with a movable frame rotary knife and whet- 
ting rollers so that an intermittent up-and-down motion is com- 
municated to the knife, the whole being so arranged the breadth of 
the piece of cork cut by the knife is determined by the width of the strip. 
The knives and whetting rollers hereinbefore described are applicable 
cutting other materials than cork, such as paper, pasteboard, and india- 
rubber. The Fourth part of these im ents relates to an improved 
machine for cutting or shaping the of cork into corks for bottles. 
In this machine the k it, has a forward and ward 
motion, obtained by gearing wor! an arm 
and the whet upparatus is . An apparatus is also pro’ 
for the — ion of the cork, and also with an arrangement for giving 
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Pentonville. —Dated 20th February, 1874. 


652. Suaar, J. Stenhouse od 


The essential feature of ‘this invention consists in eff 
of lime, existing either as saccharate of lime or otherwise, from solutions 
of sugar or other saccharine solutions, by means of oxalic acid, or by means 
of the oxalates of ammonia, potash, or soda, or mixtures of the same. 
2486. Looms, J. Bland, Keighley.—Dated 11th July, 1874. 

This inventions relates 4 certain im —— } Sree « and 
apparatus for regulating the su) warp from the m to the loom 
without any ropes or chains with erto in use for this purpose. The object 
of this improvement is to insure the constant and orm supply of warp 
pick and pick, thus insuring an even piece without the constant use and 
attention of the weaver, hitherto required in adjusting the weights ; 
when heavy warps are used this ay ee can be applied to both 
ends of the loom, and can with one or both applications be made to work 
in half the time required for arrang’ ti sisting of ropes or chains. 

. CooLinc, REFRIGERATING, AND Makino Ice, M. Benson, South 
ampton-buildings, London.—A communication from J, M. G. Beath, San 
Francisco.—Dated 14th July, 1874. 

This improvement consists in eugene | an apparatus for making 
artificial ice without the necessity of removing the ice, to continue the 
process until required for market, or applied to use. 

2465. Vessexs, J. Price, Sunderland.—Daied 14th July, 1874. 

In constructing and fitting vessels so as to facilitate the loading of the 
same, a lateral expansion is given to the sides or combings of the hatch- 
ways, the object being to f: tate the inflow into and distribution in the 

vessel’s holds of loose cargoes carried in bulk, and to furnish the means 
of fitting and attaching in the most useful manner adjustable shoots for 
directing the cargo as it enters the vessel's hold. 

2475. Horsesnors, G. Haseltine, Southampton-buildings, London.—A 

icati ‘rom G. Dunning and C. B. George, Waukegan, Illinois, 
U.8.—Dated 15th July, 1874. 


This invention consists in providing a horseshoe with a series of side 
caulks of peculiar construction, and with a heel caulk cut away to form 
two bearing surfaces. 

2476. oy Tuse Scrapers, J. Collicott, Boston, U.8.—Dated 15th 
July, 1874. 

In this invention springs spread the arms into the proper shape and 
position for cleaning the boiler tubes and are protected from the heat, 
and thus prevented from being injuriously affected thereby, by being 
placed in a chambered or hollow hub; a partition cast in the mouth of 
the hub affords additional protection. 

2497. Srinninc Macuine Spinpwes, G. Haseltine, Southampton-buildings, 
London.-—A communication from F. J. Rabbeth, Pawtucket, Rhode Island, 
U.8.—Dated 16th July, 1874. 

The First part of the present inprovements consists in an arrangement 
for obtaining the oil chamber or reservoir when the sleeve por- 
tion of the compound spindle is made of a diameter small enough to 
admit of being surrounded by a bobbin. The next feature of this inven- 
tion consists in an improvement of the bolster bearing for the upper 
journal of the spindle. 

2498. Ramway Carriace Axces, A. M. Clark, Chancery-lane, London.— 
A communication from G. W. Miltimore, Janesville, Wisconsin, and 
M. Philips, and R. H. Morris, Philadelphia, U.8.—Dated 16th July, 











1874. 

The object of this invention is to allow each wheel a separate and in- 
lependent revolving movement, thereby facilitating the movement of the 
carriage in rounding a curve, and compensating for any difference there 
may bein the diameter of the wheels, and consists of a hollow revolving 
sleeve axle upon which are loosely mounted the wheels, the said hollow 
axle being supported on and revolving round a solid fixed axle, and so 
ranged us to revolve thereon simult ly an independent re- 
volying movement of the wheels. The invention also relates to means 
employed for lubricating the wearing surfaces, also to provision made 
for lateral motion of the sleeve and the wheels on the axle. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


‘THE growing tone of amelioration in the iron market is imparting 
more healthiness to all departments than has lately been evi- 
dent. Buyers of the material are displaying less reticence in the 
<listribution of orders, though, in many instances, the anticipated 
udvent of lower rates occasions inquiries to be withheld till then. 
Makers declare that prices cannot be reduced until a substantial 
drop has taken place in the price of coal, and they point to the 
necessity of this by the advanced remuneration of the puddlers 
and their under-hands. The producers of the first-class material 
maintain, that, with the present heavy expenses of make, orders 
booked on the ruling standard are only just remunerative ; and 
second-class manufacturers claim to be more unsatisfactorily 
situated. The demand reletes principally to plates, angles, and 
tees, suitable for girders and roofing, though a small number for 
hoops, on export account, are reported to have been given out in the 
district, These descriptions of iron are only placed on an assurance 
of i iate executi The circumstance of Belgian manu- 
facturers having proportionately reduced their rates with the 
quarter-day’s drop is regarded somewhat apprehensively, as their 
lower rates not infrequently secure qetitelion which local mer- 
chants think they have a right to expect. Quietude distinguishes 
the pig iron trade, but there are indications of prospective 
improvement. 

The coal trade is in a fairly satisfactory condition. Additional 
pits are daily being restarted, and the supply as a natural con- 
sequence is rapidly increasing. Forge coal is now quoted at 
14s. 6d. to 19s. 6d. per ton. Household qualities are not in much 





expected at a time when the prices of the raw material have been 
exceptionally high. The fact points to a more tardy execution of 
orders in regard of certain Senaee next to be expressed, and 
likewise to more acti’ at the works so soon as it is believed by 
the engineers that fou iron has touched the minimum quota- 
tion. Indeed, in some qualities purchases are being made and 
work is being done which would seem to point to the conviction of 
certain founders that they are not likely to go far wrong by at 
once practically anticipating the future of the market for foundry 


iron. 

There is little more now being done in roll castings. The goods 
continue to be forwarded chiefly to the Cleveland district, where 
the determination of the proprietors of mills and forges to widen 
the range of their uctive power is leading to the extension and 
readaptation of mill capabilities, which promise a little mischief 
to certain of the older districts, 

There are manifestations of spirit also in South Staffordshire 
amongst the firms who are in a position to turn out the lighter 
engineering work. Hitherto few sewing machines, for instance, 
have been produced in this part of the kingdom outside Birming- 
ham. Now, however, they have begun to be made in Walsall. 

The steam and gas tube makers are quiet in the former, and 
they are not active in the latter departments, Consumers still 
call for the quoting of lower prices—prices which the manufac- 
turers eas the cannot accept till finished iron has still 
further reduced. In the making of brass and copper tubing the 
hands are in steady employment. 

The edge tool firms, who have a good foreign connection and are 
content with a moderate profit, keep well employed, chiefly upon 


cultivating and miners’ requisites. A steady tradeis likewise being | 


done in the first-class goods, for which prices can always be secured 
by one or two makers. Still the run of business is upon long lots 
of uniform sizes of hoes, and cultivators’ implements and ham- 
mers, upon which, because of the bulk of the order, concessions to 
exporters are possible. 

ere is more doing in small chains for export, and the prices 
are less restrictive. South America is a fair customer, but the 
Canadian trade is still done mostly by the makers in the States, 
whose prices remain under our lowest. The heavier home samples 
are not busy; but the 1 sped are improving as to the require- 
ments of the mines, and the marine cable branch is anticipating a 
better inquiry as the general shipping business improves and the 
winter necessities become expressed. The majority of the cable 
firms will be advantaged by what is likely to be the outcome of 
the most recent legislation in respect of what is to be a legal test 
of the quality of a cable. 

The galvanisers and iron braziers are mostly well employed. A 
good business is being done in roofing sheets for Australia and 
certain other emigrant markets. A fair autumn trade is promised 
as to those iron braziery goods, both white and black, which are 
usually inquired for as the summer wanes, whilst the current 
demand is by no means insignificant. 

Locks keep in fair request ; in truth, certain first-class goods, 
both of iron and brass, are demanded with more freedom than 
can be readily met. The supply of skilled labour keeps within 
the requirements of employers. 

There is no lack of employment amongst the brass founders and 
brass workers. There is a slight lull in one or two directions in 
respect of new orders for marine work, but generally there is a 
steady inquiry on that account, and the orders on hand, combined 
with the new work, are likely to be sufficient in most cases to 

revent slackness in any department. There is a lessened demand 
or the class of fittings used by the japanners in the completing of 
best travelling trunks and other season goods ; yet the demand for 


now range about as under:—House coal, 14s. to 17s. 6d. and 18s. 
per ton; furnace coal, 14s.; engine coal, 10s. 6d. to lls. 6<.; 
and slack about 9s. per ton. In the districts immediately 
outside Manchester similar reductions are also being made. 
These reductions in prices, which come into operation from 
the Ist, have nati y caused trade to be quiet during the 
past week, as consumers have been withholding their orders until 
they could be placed at the reduced rates. In other Lancashire 
districts the coal trade is quiet, and stocks are slightly in- 
creasing, but for burgy and slack there is still a very fair demand. 
So far as prices are concerned there does not at present seem 
to be any general disposition to make any further material 
reduction beyond the concessions which have been gradually made 
during the last few weeks. In some cases, however, very low 
— are being quoted, and some large railway contracts for 
ocomotive ae have been accepted at low rates. The average 
pit prices in the Wigan district range about as under:—Arley 
Mine coal, about 15s, per ton; Pemberton 4ft., 13s.; common 
house coal, 10s, to 11s. per ton ; burgy, 8s. to 9s.; and slack, 6s. to 
7s. per ton. 

The demand for local made cokes continues dull, and some firms 
in the Manchester district are making a reduction of 2s. 6d. per ton. 

At the meeting of the Manchester Scientific and Mechanical 
Society on Tuesday there was a discussion on the application of 
steam to extinguishing fires, which was strongly urged in a paper 
read by Mr. Hildebrandt. Ultimately the subject was adjourned 
to the next meeting. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A BRIGHTER prospect has unmistakeably dawned upon the North 
of England iron trade. Pig iron is still quoted at prices that leave 
but a very small margin of profit for makers who do not raise their 
| own minerals, but those who happen to unite to the manufacture 

of crude iron the raising of raw materials are able on the whole to 
realise satisfactory profits. All kinds of material have recently 
fallen in value. Ironstone is now on offer at 5s, to 5s. 6d. per 
| ton, delivered at works on Tees-side, which simply means that the 
cost of the ironstone necessary to the production of a ton of pig 
iron will be about 16s. to 18s. 6d. Coke has fallen within twelve 
months from £2 5s. to 17s. per ton, and at the present time it 
will not take more than 21s. worth of coke to produce a ton of pig, 
even where the consumption reaches the now extreme limit of 
26 cwt. to the ton. Limestone {is quoted at 2s. 6d. to Js. 6d, 
delivered at works on Tees-side, which will represent, say, 2s, 
more, and if labour and all incidental expenses are assessed at £1, 
which will be rather within the mark, we shall find it 
quite an easy matter to make an average quality of pig iron 
for 60s. to 65s, per ton, which is the value now quo for 
No. 3; but at that price it is obvious that there is 
not a fairly remunerative profit to the manufacturer, and the 
| reports recently issued as to the operations of more than one firm 
in Cleveland prove abundantly that they have been making iron at 
| a loss ins’ of at a profit. Makers of No. 1 have a strong de- 
mand for their production, and the number was quoted on Tuesday 
at Middlesbrough as high as 75s. per ton., but buyers could not be 
prevailed on to do much business at the figure, thinking, as the 
| reasonably are entitled to do, that there is no clearly detined indi- 
| cation of a permanent improvement in demand. 

A considerable business is now springing up between the Cleve- 
land district and Lincolnshire. The latter district is now entirely 
dependent for its supplies of coke on the Barnsley coal-field or that 
of South Durham. Barnsley is nearer, and its fuel is therefore 

L , but the south Durham coke is esteemed so much better 





similar products for coal vases, together with the applications for 
gas and chandelier fittings, is exercising a more than compensating 
influence. There are few chandeli tablish ts where there is 
not an abundance of employment, or where more artisans would 
not readily be set on if they should be forthcoming. 

The Railway Rolling Stock Company held their usual half- 
yearly meeting of shareholders in Wolverhampton on Tuesday. 
The report adopted showed that though the past six months’ 
transactions had been satisfactory, the demand for wagons had not 
been so marked as during the previous corresponding period. The 
general depression of trade and the various strikes in the coal and 
iron districts are at present seriously affecting the wagon trade, 
but the directors trust that those influences will shortly be modi- 
fied, and that, with the approach of winter, the usual winter 
demand will arise. The ce-sheet showed the profits to have 
been £5797 8s. 7d., a dividend at the rate of 6 per cent. less in- 
come tax on the preference shares, and at the rate of 10 per cent., 
free of income tax, on the ordinary shares was declared, and after 
their payment the reserve fund will amount to £7373 15s. 7d. 

The directors of the Cannock and Huntington Colliery Company 
have issued their report for the past financial year, which shows 
that, in consequence of unforeseen difficulties, \the trial borings had 
only reached a depth of 240ft. towards the 600ft. contracted for ; 
but the directors believe that the worst of their difficulties are 
over, and that not only wili the contract be speedily completed, 
but that this company will be a paying one. The Diamond Rock 








request, owing to the hot weather. On all hands reductions are 
ed as imminent, and orders are therefore generally held 
back until their announcement. 

The men employed by the Earl of Dudley at his limestone pits 
have received notice of a reduction of 10d. per day in their wages, 
and a representative meeting of the pil man has accepted the 
drop, expressing, however, a hope that a reduction of 8d. will be 
thought sufficient. 

The reports from Mr. Waterhouse and Messrs. John Jones and 

John Kane as to the rate of wages to be paid to ironworkers 
throughout England have been received respectively by the masters 
andthe men. The former says, ‘‘ Having collected and verified the 
returns of sales of manufactured iron by the firms and companies 
belonging to your board during the three months ending the 31st 
ult., I certify the average net selling price perton for that period 
to have been £10 18s, 11fd. Annexed is a statement of the 
a classes of iron sold, and the average net selling price of 
each :— 





Weight Percentage of Average net 
produced. % total. price per ton, 

tons ewt qr. Ib. Es d 
Rails... .. 79,764 9 3 10 52°45 10 2 11°58 
Plates .. « 4154615 3 6 27°32 12 2 1°62 
Bars.. .. o- 19,71218 8 17 12°96 llil 19 
Angles .. 11,061 7 2 18 7°27 ll 5 9°88 
152,085 12 0 23 100° 10 18 11°78 


Messrs. Jones and Kane say: Mr. J. Smith’s account for 
South Staffordshire certifies that the average selling price of the 
twelve selected Staffordshire firms for the same period was £12 17s. 
1°625d. The average ve for the two districts is thus £11 18s, 
0'7d., which gives 11s. 9d. as the rate of puddling over the next 
three months, and mill and other rates 24 per cent. advance. 

The manufacturers outside the ironworks of the leading metali- 
ferous products of South Staffordshire have no great cause of 
complaint as to the amount of business that has been done in July 
now ng. erchants, and middlemen generally, now complain 
— much of the a in the American and Canadian trade, 
and generally of the little they are doing on export account; but 
as the month closes just a shade more business is being done with 
Transatlantic customers,and the antipodean and foreign trade is as 
a — ‘somewhat eral. 

n engineering an nfoundry works neither the riveting yards 
nor the casting pits are kept busy. Both as to general engineering 
work at home and the prosecution of similar industries ab 
the time has not yet arrived at which it is believed that i eal 
prove to the advantage of investors to enter the market. It is 
noticeable that the stocks of of the sizes mostly in demand, 
and which some makers do not ‘ 
iron, have been worked down, 








to cast in a time of cheap 
This is what might have been 





Boring Company are making the trial borings. The Cannock and 
Wimblebury’s sinking at Hednesford has reached the brooch coal, 
which is of good quality, 74ft. thick, and at a depth of 754 yards 
in No. 1 pit, and 744 yards in No. 2 pit. There are 155 yards of 
sinking completed, and each shaft is 11ft. in diameter. The 
directors expect to raise the deep coal at a depth of 310 yards, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE condition of the iron trade of this district continues to 

—. Orders are becoming more plentiful, and prices, espe- 
jially for foundry iron, are stiffening, quotations having advanced 
several shillings per ton during the past week. There is, however, 
still a manifest disposition amongst consumers to purchase only 
for present requirements; but with the increasing firmness in the 
market it is probable that they may be induced to operate more 
freely. It is believed that there are a number of important orders 
still in hand, and the early placing of these is looked forward to. 
Foundry iron continues in much better request than forge numbers, 
but the latter quality of iron has received more attention during 
the past week, and there is every probability of a substantial increase 
in the demand. No, 3 foundry iron delivered in the Manchester 
district is now quoted at from 78s. 6d. to 80s. per ton and forge 
numbers from: 70s, and 72s. 6d. to 75s. per ton according to quality. 
There has been a slightly better inquiry for manufactured iron, 
and although the nominal price of bars is still about £9 10s. per 
ton, makers are now asking higher rates; £10 per ton is about our 
average quotation, and 15s. has in some instances been paid. 
Hoops are still quoted at about £11 5s. per ton. 

The Lancashire blast furnaces are now busy, and have as much 
work on hand as they they can get through at present. All the 
malleable iron works in this district are also well employed, and 
the order books are generally full for the next three or four weeks, 
The forges are well off for orders, and founders, who are now re- 
ceiving some good work, seem more disposed to buy for forward 
delivery. For engineers’ castings there is a good demand, and for 
builders’ castings there is a moderate inquiry. Prices are firm, 
but not quotably higher. Machinists are generally now fairly em- 
eae, and locomotive builders are busy. 

he Oatwood Iron Company, near Manchester, have now got 
fairly to work. One of the new blast furnaces has just been 
blown in, and I hear that the quality of the iron produced is 


As I anticipated in my last report, the leading coal-owning firms 
in the Manchester district have decided upon a reduction in the 
sae. From Is, 8d. to 2s. 6d. per ton is being taken off 
ouse coal, 10d. per ton off furnace i Se geemnes 
engine fuel and slack, The rates for delivery in Manchester will 


that Frodingham ironmakers are content to pay 7s. 6d. per ton for 
freight from the latter place when the freight from the former is 
only 2s. 6d. Several new works are now being built at or near 
Frodingham by Cleveland engineers. 

As considerable interest is taken in the subject of the salt 
deposits on the Tees found some ten years ago by Messrs. Bolekow 
and Vaughan, when boring for fresh water near their Middles- 
brough works, I may state that Messrs, Bell Brothers, of 
Clarence Ironworks, have been putting down a bore hole for the 
last six or eight months on the opposite side of the river, with the 
diamond rock borers tbe invention with which the name of 
Major Beaumont, M.P., is associated. Unexpected difficulties 
have hitherto hindered the progress of the work, but the bore hole is 
now 600ft. in depth, and it is expected that the salt will soon be 
reached. I believe that Messrs. Bell Brothers, of which firm Mr. 
I. Lothian Bell, the president of the Iron and Steel Institute, is the 
principal —intend to work the salt in the event of finding it on 
their property, so that there will be a new industry added to those 
already in operation in Cleveland. 

Arrangements are being made for obtaining in the next session 
of Parliament powers for the construction of an extensive system 
of docks at Stockton, to cost £150,000. The scheme provides for 
a diversion—1100 yards in length—of the present channel of the 
river Tees. In the finished iron trade a little more business is 
coming to hand. Rails are being more inquired after, but it is 
extremely difficult to procure more than £7 12s, 6d. to £7 15s. per 
ton for ordinary sections, and at this price little room is left for 
profit. Plates are a good deal easier to place, the present require- 
ments of northern shipbuilders calling for a large supply. The 
principal plate mills in the North, such as those owned by the 
Consett Iron Company; Bolckow, Vaughan, and Company; Fox, 
Head, and Company; and the Skerne Iron Company, are kept 
tolerably busy. Prices are unaltered. Foundries are pretty full 
of work, and the present demand for foundry iron is more active 
than it has been at any time during the last five or six weeks, 
Tube makers are also doing a good steady business. Makers of 
forgings for marine and locomotive purposes have less work on 
hand than usual, and they have a difficulty now in getting £45 per 
ton where they could recently have got £50. 

The great puddling controversy still goes on without any 
nearer approach towards a settlement. It is now admitted by most 
practical men that there is little hope of Danks’ system becoming 
commercially successful until the mechanical defects under which 
it labours have been iderably modified, and the great bulk of 
our northern iron manufacturers are resting on their oars, content 
to continue the use of the old puddling furnace until some better 
form of furnace comes to the front. The Danks furnaces at the 
Carlton Works of the North of England Industrial Iron and Coal 
Company are being adapted to the Crampton principle, but I have 
— reason to know that there was a prospect of adopting the old 
‘orm of reverberatory furnace, and discarding altogether the 
rotary principle. From this extreme measure the company were 
deterred by the fact that they have incurred great cost in laying 
down three-high rolls and other expensive machinery to work the 
Danks furnaces. A new forge meanwhile is being laid down near 
Eston on the system patented by Mr. Thomas, of the Acklam re- 
finery, and as this system has never yet had a fair trial, its results 
will be regarded with interest. 

It is expected by not a few that some more light will be thrown 
on the question of mechanical puddling at the forthcoming meeting 
of the Iron and Steel Institute at Barrow-in-Furness. I have 
ascertained that the arrangements for this meeting have not yet 
been completed, but several a which promise to be extremely 
interesting are expected to read, and the whole of the works 
and mines in the district will be thrown open for the inspection 
of visitors. As Barrow is a very central place, being equally 
accessible to the engineers and ir ters of Staffordshire 
Scotland, Cleveland, and Wales, a large gathering may be looked 
forward to. . 
uestion of a further reduction of wages in the Durham 
coal trade still appears to hang fire. The next meeting of the 
Durham Coal Trade Association is d for to-da a 
—when, in all probability, some definite conclusion will be arri 
at. Some talk of a soleation of a cent., but I have good 
reason to believe that a strike would be likely to follow on any 
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ro} for more than 10 per cent. reduction ; and it is to be 
frees aat both employers and employed will for the present be 
content to accept that amount. oe 

There is not as yet any formal proposition for a further reduc- 
tion of miners’ wages in Northumberland. The coal trade of that 
county is not liable to the same fluctuation and vicissitudes as 
that of Durham. It is mostly a steam coal, and the demand for 
steam coal remains pretty steady all the year round, while the 
demand for coals th ee | for manufacturing purposes is liable to 
vary and change with every variation in the iron trade. The 
Northumberland miners, I may add, are paid on the average about 
2s, per day more than those of Durham, chiefly because the seams 
are thinner, harder, and more difficult to work. ; 

The value of manufacturing coals is rather drooping, and the 
supply is so plentiful that sellers are almost glad to accept any 
nt they can get to leave the smallest margin of profit. 
coke is now quoted at 16s, to 17s. per ton. Gas and steam coals 
maintain their value. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue holidays being over, business in the iron market has assumed 
a firmer tone, and there is a decided improvement so far as Lanark- 
shire is concerned. On account of the production being so small 
there has been an unusually heavy drain upon the stores, and the 
stock in Messrs. Connal and Co.’s stores now amounts to only about 
30,000 tons. On Friday the warrant market opened firmly at 85s., 
and business was done up to 86s. 6d., while special brands were 
about 2s, 6d. per ton bigher. The market was very firm on Mon- 
day, when business opened at 87s., and the prices rose to 888. 3d.; 
but on Tuesday the tone was somewhat flat, with a limited busi- 
ness doing between 88s. and 86s. 6d. Since I last wrote the value 
of warrants has increased by from 6s. to 8s. perton. It is under- 
stood that the ironmasters are acting in concert, with the object of 
moderating the make in the present condition of the trade, and 
dealers have therefore been speculating for a rise. The present 
increase in prices cannot, however, be regarded as otherwise than 
temporary, as shipbuilding, engineering and trade generally are 
dull. 

As yet there is little alteration in the prices of the principal 
makers’ brands, which are as follows :—Gartsherrie, No. 1, 105s.; 
No. 3, 84s.; Coltness, No. 1, 110s.; Summerlee, No. 1, 105s.; 
No. 3, 85s.; Langloan, No. 1, 105s.; No. 3, 85s.; Govan, No. 1, 
82s. 6d.; No. 3, 8ls.; Calder, No. 1, 105s.; No.3, 85s.; Shotts, 
No. 1, 102s. 6d.; No. 3, 85s.; Carnbroe, No, 1, 87s. 6d.; No. 3, 82s.; 
Monkland, No. 1, 85s.; No. 3, 82s. 6d.; Clyde, No.1, 82s. 6d.; 
No. 3, 81s. 6d.; Eglinton, No. 1, 83s.; No. 3, 81s.; Dalmellington, 
No. 1, 83s.; No. 3, 8ls.; Glengarnock, No. 1, 90s.; No. 3, 8ls.; 
Carron, No. 1, 85s.; Kinneil, No. 1, 82s. 6d.; No. 3, 77s. 6d. 

The shipments of pig iron from Scotch ports during the week 
anding the 27th inst, amounted to 8483 tons, showing a decrease 
of 2602 on those of the corresponding week of 1873. The imports 
of Middlesbrough pigs at Grangemouth for the week were 2640 
tons, being an increase of 248 tons on the corresponding week of 
last year. 

The manufacturing iron trade and the coal trade are without 
material alteration. The former is as dull as ever, and in the 
latter the supply is considerably in excess of the demand, with the 
prices tending downwards, 

It is to be feared that the miners have not seen the worst of it 
as regards the reductions in their wages. Several of the iron- 
masters are now insisting upon a further “ break” of 10 per cent., 
which, in all, will make a 50 per cent. reduction. There will be 
nothing for it but to submit, although the men here and there are 
threatening resistance. 

A largely attended meeting of the miners of Larkhall was held 
on Monday at Covanburn, near Hamilton, to consider the wages 
question. It was stated that some of the miners had been re- 
duced 2d, and 3d. per ton more than they should have been 
according to the percentage agreed upon; and that the reduction 
of wages that had taken place at the Sale collieries, drawing the 
line at 10s. per day, had been from 10 to 50 percent. Mr. M‘Neil, 
miners’ agent, said it appeared that certain of the salemasters had 
put their heads together for the purpose of crushing the union. 
After a long discussion it was resolved by a majority to demand a 
wage of 6s, per — and failing the masters’ compliance, to ballot 
out a work on strike for 7s. 

The men employed at Cornsilloch and Millburn collieries have 
issued an address to the miners of Scotland generally, praying 
them to ‘‘keep away from the above works until the present 
grievance is settled.” The grievance complained of has reference 
to the day’s ‘‘ darg ” or work, the men being required to turn out 
the big'or old darg instead of the little or new darg. The address 
says :—‘‘ We are being discharged by the dozen, and strangers are 
employed in our places, all because we will not raise our darg to the 
old pitch, which was a degraded one—long hours being the conse- 
quence, We fondly hope no miner will assist this tyrannical 
measure, but give it their greatest abhorrence, and ignore those 
who would help such a step.” 

In Fifeshire a reduction to the extent of 15 per cent. has been 
intimated by the coalmasters, and it is generally expected that a 
compromise between the masters and men will take place, and 
that no strike will occur. The Stirling and Linlithgow miners 
are also on the eve of being reduced, but as they have not suffered 
80 a as their fellow workmen elsewhere, they are expected to 
submit, 

At a meeting held the other day in Glasgow, the shareholders of 

the Blochairn Iron Company, Limited, resolved to wind up 
the company voluntarily. It has been little more than a year in 
existence, and it was formed in response to a promising pro- 
spectus issued by the vendors, Messrs. Hannay and Sons, who 
promised to guarantee 10 per cent. dividend for the first five 
years, Before the expiry of the first year Messrs. Hannay failed, 
with large liabilities; and the company not only found itself with- 
out the promised dividend, but with its credit irretrievably 
broken, and with an establishment that for various reasons was 
practically unworkable. Mr, Williams, of Bolckow and Vaughan, 
Middlesbrough, was recently called in to value the works, and his 
valuation, I understand, is anything but satisfactory, The fate 
of this company has given a lesson to investors in this part of the 
country which they are not likely soon to forget. 
_ At a meeting of the ironmasters held in Glasgow on Wednesday, 
it was resolved to blow in three-fourths of the blast furnaces that 
were damped out in March when the wages dispute began. There 
will then remain about twenty out. The announcement of this re- 
solution caused much excitement in the iron market, and it is gene- 
rally hailed as an indication of the ironmasters’ belief that trade 
will improve. 

A new telegraph cable has been laid between the islands of 
Orkney and Shetland, and the old cable is to be lifted and relaid, 





THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE miners at last appear to be manifesting a desire to resume 
work, and have in many cases adopted the common-sense view of 
the situation propounded by the secretaries of their associations, 
by resuming work at the drop of 10 per cent., leaving the question 
of the further 24 per cent. to arbitration. On Thu: y afternoon 
last a mass meeting of the very large number of miners employed 
by the Staveley Coal and Iron Company was ably addressed by 
Mr. A. Macdonald, M.P., and Mr. John Normansell, one of 
the secretaries of the Miners’ Association. At the close of 
the meeting — which was of an orderly character compared 
with some which have been held of late — it was decided to 
resume work at the 10 per cent. reduction on Monday morning. 
That was accordingly done. On Monday the secretaries, Messrs. 





Normansell and Casey, issued another circular to the men, in 
which they reason with them very temperately and cogently, 
urging that if they ‘‘ keep off ” strikes and lockouts the associa- 
tion is strong enough to purchase a colliery every year, or in five 
years to sink or purchase two pits every year, so that in less than 
twenty years they can “‘laugh at strikes, lockouts, gross prices, 
percentages, and the like.” Whether this has had the requisite 
effect or not I am not in a position to state ; but it is certain that 
at the colliery of Messrs. Andrew and Company, Stubley, near 
Dronfield, they have resumed work. This has also been done at 
almost all the collieries in the Rotherham district, including the 
Rotherham and Masborough Coal “ays it, The Holmes ; 
Roundwood Colliery, Rawmarsh; Aldwarke Main and Fence 
Colliery, Aston ; Cotuene Colliery, eave ag the 
Manvers Main Golliery, and others. Earl Fitzwilliam declines 
to allow his men at the Low Stubbin pit to go in except at the full 
drop of 124 per cent. It may, nevertheless, be taken for granted 
that by the time this communication appears in type most of the 
leading collieries will again be at work. 

As will be seen from what I have just stated, there is now no 
scarcity of fuel. The demand for house coal has for a couple of 
months been of the customary light summer nature, so that there 
has been little or no inducement for either colliery owners or 
merchants to advance — to the consumer. An abundance of 
good house coal can be at prices ranging from 11s, to 15s. per 
ton. Engine fuel and steam coal has also not been in strong 
request owing to the dulness of the Sheffield trades and the mode- 
rate shipping demand. Prices are, therefore, unaltered. 

Being thus relieved from the incubus of the miners’ strike, manu- 
facturers in every branch are beginning to calculate upon a further 
reduction in the price of fuel, so as to enable them to make a 
oneaing p in their own quotations. Up to the time of 
posting this I have not heard of any such fall, =, it is clearly 
most urgently needed both in the interests of the owners them- 
selves and the manufacturing community hereabouts. 

In many articles foreign competition still cuts very close, par- 
ticularly in articles such as rails, axles, tires and wheels, whether 
made of iron or Bessemer steel. 

From one or other causes, either from a legitimate decrease in 
the demand or by reason of Belgian and German competition, itis 
certain that Bessemer material is not being produced so largely in 
this town and locality as was the case a few months back. Taking 
the cost of a ton of hematite pig (Cumberland) at £4 15s. to £5, 
which are current figures, it is evident that after the cost of con- 
verting, hammering or rolling, &c., has been paid, there is no great 
profit on the ingots or billets at £9 to £10 = ton, or upon rails 
with further labour to pay at £10 10s, to £11 per ton, delivered in 
either Liverpool or H The same is, of course, applicable with 
other figures to iron. 

Russia, India, New Zealand, and to a less extent still the 
United States, are taking a few steel rail lots, mostly on old orders, 
or on recently secured contracts, which leave but the veriest 
margin of profit. 

There are, it is to be admitted a few concerns such as John 
Brown andCo,, the Elescar Works, and perhaps half a dozen others, 
which have a ‘‘ pull” over their local competitors by the posses- 
sion of their own collieries, iron mines, and blast furnaces ; still it 
is a sure indication of the quietude of trade when we find that 
even they are by no means busy, although the advantages just 
enumerated enable them to push a moderately good business in 
certain articles. 

The armour-plate forges, mills and planing, &c., shops continue 
to be fairly although not fully occupied on plates and fort shields. 
These are, I understand, on account of the British, Austrian, 
German, French, and Russian Governments. 

For charcoal plates and ship plates of the quality in common 
use on the Clyde and other rivers there is a fairly good inquiry at 
prices which are somewhat differently quoted by the various 
makers. 

Files, saws, and edge tools do not sell very readily, neither is the 
market for engineering articles so generous as it was a short time 
since, 

The show of the Yorkshire Agricultural Society to be held here 
on Tuesday, Wednesday, and Thursday next, promises to be a great 
success in point of exhibits. There are over fifty local exhibitors 
of implements, &c., and a large number of the principal makers 
in the kingdom will also be represented. The attendance is certain 
to be very large, owing to the proximity of this town. 

On Sunday water broke through the iron tubing of the Shireoaks 
Colliery about 120 yards down the shaft, and by its downward 
flow in large quantities completely reversed the ventilatin 
arrangements of the mine. The men, numbering between 600 an 
700, were consequently unable to work until Wednesday morning, 
by which time the necessary repairs had been effected. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE ironmasters have at length decided to limit the reduction 
to 10 per cent. to the ironworkers, and this will come into force 
on the Ist of August, It is expected that this reduction will be of 
considerable relief to the ironmasters, who will be able to enter 
more freely into the market, for up to the present they have not 
been able to compete with Belgium, which only last week carried 
off two substantial orders, One of these was for £7 2s, 6d. per 
ton, and the Welsh ironmaster who had the offer stated that he 
could not manufacture at £9, except at a loss. 

One of the managers of the principal works stated that he thought 
the reduction of 10 per cent. ae be a relief, but another 10 per 
cent, must be necessary before the iron manufacture of Wales 
can be put into its old condition. This further 10 per cent. will, 
itis understood, be notified on the 1st of September, when the 
collective reduction will be as follows :—To the ironworkers, 
30 per cent. ; to the colliers working house coal, 30 per cent. ; to 
the steam coal men, 20 per cent. 

Much suffering is now being experienced in the iron districts. At 
Cyfarthfa the men last week received a small sum, only a 
tritle, I hear, above £1 per man from the association, and it was 
intimated that the association intended supporting them in the 
struggle. This, to any one inted with the position of affairs, 
looks very like a farce. The wealthiest ironmaster in the world is 
supported in his conclusions by the state of the market; and some 
few thousands of workmen, having had a run of good times, 
now want in the teeth of every obstacle to retain that condition. 
There is a rumour of large emigrations to America, but this can 








workers of the whole district contemplate resisting the forthcoming 
reduction. 


I have noticed the gue of another union in this district. 
This, called the Red Dragon, is making headway, but the old 
union meditates making a bolder effort to retain its supremacy, 
and various meetings are announced for “ show card” pu 
This is as follows :—On a certain day all the men going to work 
will be —— at the pit, and those who have no cards, showing 
that they have not paid up their subscriptions, will, according to 
custom, be struck off the list of members to the union ; and, if 
the old arbi course be adopted, will not be suffered to work. 

The new docks at Cardiff were opened last week, but without 
any rejoicing or demonstration, on account of family bereave- 
ments. The docks will berth the Great Eastern, and the gates, by 
Sir William Armstrong, are deemed the finest in the world, I 
shall notice these again. 
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A REDUCTION of 1s 84. per ton in the price of Ruabon coal has 
taken place. This is the first result of the reduction of wages of 
10 per cent. which took place at Chirk and the other North Wales 
collieries a few weeks ago. 

Hypravtic Tests FoR CHAIN CaBLES.—We have obtained a 
copy of a table containing a report of a series of tests just made, 
and it is as follows, viz. : 








only be a ruse, as the iron trade there is in as depressed conditi 
as it is here. 

The steel works throughout the district, after enjoying a toler- 
able season of prosperity, are now sharing in the general stagnation. 
Ebbw Vale Works are doing little, the Hirwain branch of the 
Landore Works are doing less, and will stop, I believe, on Satur- 
day, and at Dowlais only a fractional part of the steel works is in 
anything like activity. There are, however, certain preparations 
going on which show the initiated that busi is intended, so 
that very likely, by the time of the visit of the engineers to Dow- 
lais, now announced for next week, they will be able to see it in 
some degree of its former brilliancy. 

Ivor Works, too, will be worthy a visit from them. In addition 
to the largest furnace yet built there are many arrangements which 
will be looked at with interest. Mr. Menelaus preceded Danks in 
mechanical puddling in all but one particular, the lining. 

The fall in the price of coke was well illustrated the other day. 
Pointing to a train of trucks, a gentleman observed, “‘ That, not so 
long ago, was 37s. per ton ; you can now buy for 12s,, and I know 
some quoted for much less,” 

Coal, except of the finest character, is a drug in Cardiff. In 
some places you will see small actually tipped to save truck hire, 

The Cyfarthfa workmen have again refused to go into work at 
the reduction, and there are ominous rumours afloat that the iron- 











Actual strain, Strain shown by the Hydraulic Indicator. 
| . - 
= hr | First trial. | Second trial. | Third trial. | Fourth trial. 
Tons. Tons. Tons. Tons. Tons, 
5 4°5 5°25 5°25 5 
10 9°25 9°5 10°25 10°75 
15 14°9 15°5 15°25 15°75 
20 20 21 20°5 20°5 
30 30 31 80°175 31 
40 38°9 40°75 40°25 41 
50 49°5 50°75 50°5 51°25 
60 59°25 61°5 60°75 61 
70 70°9 71°25 70°75 71°5 
80 80°5 81°75 81 82°25 
90 92°75 95°5 93°5 94°25 
100 107°5 108°25 107°75 108 
105 115°25 115°25 115°25 116°25 

















The figures in the above columns show that the strain indicated 
by the hydraulic indicator varies very much; in fact, seldom shows 
the same consecutively ; and that, consequently, little or no reli- 
ance can be placed on it as a measure of the strain employed. 
The above figures are the results of experiments just made by the 
Government Inspector of Proving Establishments in less than one 
hour. If anything were wanted to confirm the accuracy of official 
evidence, these experiments are conclusive.—Nwutical Magazine, 
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THE LIVERPOUL LANDING STAGE. 


Tue great floating landing stage off George’s Pier-head | 
at Liverpool has been, as most of our readers will have | 
gathered from our last week, destroyed by fire, while | 
as yet the latest and fullest developments of its area were | 
incomplete, so that it may be said to have been cut off be- | 
fore its giowth was finished. Its original length as | 
designed was 1000ft., with a width of about 80ft., and for | 
some years this vast: area proved sufficient; but the time | 
came when another stage in line with this, and about 
half its area, for the accommodation of a larger class of 
steamers, was found necessary, and was constructed a 
little nearer the mouth of the river. Ultimately it was 
found desirable to unite these two so as to form one 
=e of nearly 700 yards in length, three times the 
ength of the Great Eastern, and exceeding her breadth of 
beam by nearly one-half, and forming certainly the most 
ificent floating platform in the world. Liverpool, 
amidst the many marvels of her port and harbour wor! 
pointed with honest ‘pride to this the most splendi 
of them, and may well lament its sudden and wholly 
unlooked for destruction; but with the energy that 
belongs to her characteristically energetic community, 
she has wasted no time in useless regrets. Last week the 
remains of the landing stage presented but a blackened 
chaos of charred timbers, twisted beams and girders, and 
more or less damaged pontoons, but already a portion of 
the floating remains—opposite the largest of the bridges 
of approach from the shore—has been planked over, and 
temporarily the landing stage has become available again 
for the incessant cross-ferry traffic between the shores of 
the estuary, and no doubt in a very short time the whole 
landing stage will be restored, and —— amplified and 
improved in many of its details. e destruction by fire 
of nearly all that could be burnt of the structure adds 
another to the many examples of total destruction by fire 
resulting from the neglect of all adequate means for arresting 
its progress once commenced ; aa this arising from the 
not unnatural conclusion that by no imaginable train of 
circumstances could it be supposed probable that confla- 
tion could be originated in or beneath the close timbered 
eck and beams of a structure in of iron, and 
floating within 5ft. of the waters of the Mersey. 
And the reasonableness of this view under all the 
ordinary circumstances of daily use of the stage would 
wave for many years to come, have been fully 
Justified. But it is by the unforeseen that accidents are 
always brought about. The works necessary for effecting 
the junction of the stages, though nearly complete, were 
not quite so. Access was being had beneath the newly- 
laid decks, and amongst their sustaining timbers, 
which are said to have been creosoted, coal gas had 
eacaped, and its ignition by some unlucky accident at 
once fired a large area of the creosoted or tarred timbers, 


and of the newly-caulked and tarry deck. The wind,| In the meantime we may state generally that the 
which was fresh, and nearly in the direction of the stage, | stage consisted of a large number of pontoons, shown 
carried the flames along with a rapidity which defied every | in Fig. 1, and in detail in Fiys. 7 and 8, each 
effort made to sever the continuity of the timbers. Indeed, | of 10ft. in width and 5ft. in depth, placed trans- 
if the accounts given in the daily papers be examined, it | versely to the length of the stage, and fixed in posi- 
will be obvious that nothing could have saved a large tion within 6ft. of each other chiefly by means of five 
portion of the structure short of the explosion of such a | parallel longitudinal girders running the entire length; 
very large quantity of gunpowder, placed in line trans-| the centre one of these being Sft. in depth and the 


versely across the deck and in three or four of the pontoons | two outermost 4ft., thus giving a round of 12in. to the 


| beneath, as would have crushed down the whole of the 


neighbouring structure, and dissevered the as yet untouched 
from the burning portion of the whole. Doubtless 
grave objections may have presented themselves to such 
an operation, if thought of, and the time necessary for 
it may have been inadequate ; and even assuming that the 
safety of the adjacent buildings on shore would not 
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have been prejadiced by the explosion of so large a 
yw sae of powder as would have been necessary, the | 
esired result of severing completely so large and so firmly | 
united a structure must have remained a matter of some 
uncertainty. Still no other method of saving a large por- 
tion of the stage seems conceivable, for the fire once esta- 
blished, was carried along as by so many flues, more or less 
replenished with timber formed by the five longitudinal 





irders and the deck beams and deck covering them; and 
thus no amount of fire-engine power was of much avail, 
the deck itself preventing the abundant access of water to 
the seat of the fire. On pages 114 and 115 we give some 
illustrations reduced from Sir William Cubitt’s contract | 
designs for the earlier portion of this stage. 
illustrations we shall more fully describe next week. 


These | chain cables laid both up and down stream, and with 
on board, permitting the alteration of the amount of 


| deck itself, the planking of which was secured upon trans- 
verse deck beams, supported in turn by beams and framing 
both of iron and wood, in the intermediate spaces between the 
longitudinal girders, and crossing from one side to the other 
of the pontoons. The extreme ends were originally designed 
to have terminated square with the length of the stage by 
sloping portions approaching near to the surface of 
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the water, so as to accommodate embarkation and landing 
from small boats, but these terminations were su uently 
abandoned. The stage was approached by several bridges 
(Figs. 4 and 5) hinged to the top of the quay wall and at 
the other end upon the stage, so that their surfaces rose 
and fell with the latter as that obeyed the rise and fall of 
the tide in the Mersey. These bridges were wide enough 
to permit the transit of carts and carriages, and one 
additional bridge of much greater width had been lately 
completed, giving access at about the centre of the length. 
The stage itself was moored at the land side only, by heavy 
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in these so as to allow of a limited amount of movement 
in the stage with the tide as it ran up or down stream; the 
bridges served to preserve the distance of the stage 
from the shore nearly invariable. Besides many adjuncts 
for accommodating the various classes of steam vessels, 
such as fender posts, gangways, &c., the deck in its later 
developments wasoccupied bya numberof timberstructures, 
auch as emigrant rooms, shelter sheds, refreshment rooms, 
and offices of different sorts. Fireplaces existed, we believe, 
in several of these edifices, for the lighting of these build- 
ings, as well as the general illumination of the stage, gas 
was brought in over some of the bridges from the mains 
on shore, There was a great deal of combustible matter 
unnecessarily employed in these constructions, and we 
believe we are right in saying that no apparatus for the 
extinction of fire existed as a permanent adjunct to the 
stage, and in these respects we cannot but think that a 
certam want of precaution was evident. Thus a constant 
risk of tire existed without any adequate means of prompt 
extinction, and might at any time, aided by night anda 
stormy wind, have destroyed the whole stage. 

In connection with our illustrationsof this and next week 
we shall offer a few remarks as to such changes in structural 
details as would seem to suggest themselves for considera- 
tion, in reference to the reconstruction of the work which 
will no doubt be soon decided upon and rapidly carried out. 
Meanwhile we may say a word or two as to the history 
and origin of the late structure. A small floating landing 
stage, consisting of a ftlat-bottomed floating vessel of 
moderate length and large beam, was constructed at Liver- 
pool, probably as early as 1835, It was moored opposite 
the Prince’s Dock so as to remain afloat at all states of 
tide, and was approached dryshod from the shore by 
means of a sort of bridge a to and fro upon an 
inclined plane, and was intended for the accommodation 
principally of the Lrish mail boats arriving when the 
tide was too low to allow them to come alongside 
the quay. This was really a floating landing stage, 
though of a very humble sort; but the idea of float- 
ing landing stages mounts to a period much an- 
terior to this, Floating pontoons of timber, and with 
timber bridges reaching to the shore, are said to have 
been employed in the harbour of Boston, and probably 
at other places in the United States, before the declaration 
of American independence, Similar floating pontoons, 
rising and falling with the tide, and connected with the 
permanent timber quay by bridges or gangways resting on 
the pontoons and on the quay, have existed at Waterford 
for, it is said, about one hundred years. They were pro- 
bably introduced there by an American Wincmtenselliine 
existing timber bridge across the Suir, and who was also 
the constructor of several other large timber bridges, of 
great merit for their period, crossing the large rivers 
in both the South al North of Ireland. None of 
these floating structures, however, attracted any attention, 
nor were their merits as landing places which yet offered 
no obstruction to the flow and ebb of tidal rivers or ten- 
dency to produce deposits, at all discerned until a good 
while after the construction of the Liverpool landing-stage 
recalled them to notice. About the year 1852 the con- 
tinually increasing cross river traflic and growth of Birken- 
head and various other places upon the Cheshire side of 
the Mersey obliged the authorities of the port and harbour 
and docks of Liverpool to turn their attention seriously to 
providing better means for landing and embarking at all 
times of tide than the inclined planes or ramps of 
masonry thrown out from several of the stone quays, 
which in boisterous weather, and the heavy swell which 
frequently occurs in the Mersey, were dangerous to ap- 
proach. Several designs were procured, none of which 
seemed to answer all the conditions demanded, and at 
length the authorities advertised for designs, offering a 
prize for the beat. An immense number of competitive 
designs were sent in, which were at length referred to Sir 
William Cubitt for selection. We have been informed, 
and we believe correctly, that of the immense number of 
elaborate designs laid before him, the one which he con- 
sidered best was in fact comprised upon a sheet of note 
paper, giving no sufficient details to enable it to be prac- 
tically carried out, but really containing the germ of those 
@nditions which he conceived should be met in the pre- 
mises. Ultimately, Sir William Cubitt was himself com- 
missioned to prepare designs such as he himself might 
deem best for a landing-place or stage, and with the ad- 
vantage—whatever that might be worth, and it was pro- 
bably very little—of having had the huge mass of com- 
petitive designs before him, he produced in 1854 his design 
for the floating landing-stage, which was ultimately con- 
structed. The idea of a floating landing-stage was thus not 
new, but in the constructive methods for carrying it out 
Sir William Cubitt evinced that sound practical knowledge 
and simplicity in the conception of details that characterised 
his practice. 

————_———S— Ss 
VISIT OF ENGINEERS TO GLAMORGANSHIRE. 
(From our Correspondent.) 

On Tuesday evening last, the members of the Institute of 
Mechanical Engineers opened the session at the Town Hal!, 
Cardiff, under the presidency of Mr. F, J, Bramwell, F.R.S., pre- 
ident of the Institution, Tho attendance was large— Merthyr, 
Dowlais, Cardiff, Aberdare being ably repr ted. The president's 
address was marked with the force and picturesqueness of 
illustration which he imparts to all subjects treated by him. Very 
thoroughly he traced the influence and operation of professional 
and mechanical engineering in all efforts tending to the material 
and moral development; the benefits derived from the steam 
a press, and the wider and further dissemination of 

nowledge as compared with the restricted resources exist- 
ing before engineering skill had brought the printing ma-4 
chine to its present state of high perfection. ext he ad- 
verted to other branches of mechanism which had been made 
to supersede brute labour, necessarily resulting in much good to 
the human family, and finally closed his speech by urging his 
heurers to the steady pursuit of their noble mission in the progres- 
sien of their marvellous science, which, having given the world 
uytold benefits, yet, he doubted not, held in store still more 
wonderful achievements for the future, 

The president then oalled upon the secretary to read Mr, 








McConnochie’s r “On the Bute Docks and the Mechanical Ar 
rapgements for Shipping Coal,” 


The story of the rise and of the Bute Docks, as briefly 
told by Mr. MoConnochie, is a most suggestive one, reflecting in 
the highest degree upon the foresight of the late Marquis of Bute, 
who made a second Liverpool where there before existed simply a 
bare sea shore. The schemeof the marquis, the marked ability and 
shrewd measure of the trustees, had, happily for Cardiff, been 
followed by a series of vast improvements by the present marquis, 
oulminating in the new basin, which has truthfully been desoribed 
as equal to any similar achievement in the world, 

Mr. McConnochie’s admirable paper on the vast achievement 
was as follows :— 

The principal portion of the trade carried on in the Bute Dooks 
is the export of coal and iron, which amounted to 2,706,975 tons 
in the year 1873. The import trade of iron ore, timber, and 
general merchandise amounted in the same year to 634,737 tons. 
Tho consequence of the preponderance of export is that ships 
arrive at the port mostly in ballast, and special provision has to 
be made for the discharge and deposit of this ballast. There are 
seven steam cranes for this purpose, four of which are capable of 
discharging 200 tons each per hour, These steam cranes discharge 
the ballast into railway wagons, which are conveyed a distance of 
about two miles to spare land, where the ballast is deposited. 
To provide for the safe removal of vessels from the ballast quay to 
the loading berth after the discharge of the ballast, wooden 
booms, weighing from five to fifteen tons each, are now 
fixed, one on each side of the ship, to keep it steady after the 
ballast has been removed. The growing use of water ballast 
for steamers engaged in the coal trade at the present day has 
greatly facilitated the expedition of preparing vessels to receive 
their outward cargoes. The mineral traflic to the West Dock 
is supplied exclusively by the Taff Vale Railway from Merthyr, 
Dowlais, and the Aberdare and Rhondda Valleys, The traffic to 
the East Dock is supplied jointly by the Taff Vale, the Rhymney, 
and the Great Western Railways, the latter of which is the means 
of communication with the great coal-field now being opened up 
in the centre of Glamorganshire, in the Ogmore district. The 
London and North-Western Railway and the Midland Railway 
have also access to the docks by their connection with the above 
railways. A very large extent of siding accommodation is required 
for working the coal shipping trade, as, owing to the fluctuations 
of trade when supply at times Is the d 1, loaded wagons 
have to be stored in the sidings, The extent of sidings provided 
and maintained by the trustees of the Marqujs of Bute in connec- 
tion with the docks amounts to fifteen miles in length, the whole 
of which is at times fully occupied, The mechanical arrangements 
for shipping coals at the West and East Docks are on the high 
level, or balanced principle, but at the {New Basin the low level 
system has been adapted into hydraulic tips for elevating and 
lifting the wagons. 

The number of tips for loading coals at the Bute Docks are as 
follows, viz., fifteen balance tips in the West Dock ; sixteen ditto 
in the Kast Dock ; three hydraulic tips in the Kast Dock and basin ; 
one ditto in entrance channel, for loading in tideway ; eight ditto 
in new basin, Total number of tips, forty-three, Each tip is 
capable of shipping 560 tons of coal per pay of ten hours ; the 
total shipping capacity of the Bute Docks is therefore equal to 
nearly 8,000,000 tons of coal per annum, In some instances as 
much as 200 tons of coal have been shipped per hour at the new 
hydraulic tips, and it is not now uncommon for a steamer of 
1500 tons to enter the basin at high water in one day, discharge 
her ballast, receive her outward cargo, and leave at high water 
the following day, the entire operation having occupied less 
than pee | four hours, The balance tips consisted of a sus 
ages cradle or platform sliding in vertical guides, and supported 

»”y balance weights connécted on each side by chains passing over 
the pulleys at the top of the framing, upon which are brakes for 
controlling the motion of the cradle, The balance weights are sufti- 
cient to raise the cradle and empty wagon, but not equal 
to the load when a full wagon is upon it, The wagons 
are each discharged from an end door into an inclined shoot 
extending over the hatchway of the ship, and having screens in 
the bottom for separating the small coal. The wagon is tipped 
for this purpose by hooking a suspending chain on to the tail end, 
and then lowering the platform by means of a brake, until the 
wagon is tipped sufliciently for discharging the coal, The brake 
is then released, and the cradle and empty wagon rise to the top, 
and the wagon is run off into a siding; the platform is again ps 
to receive another loaded wagon. In pad ro wo the wagon by 
this means a height of 9ft. is lost by having to lower the cradle 
for tipping the wagon, and a gradual increase in the size of ships 
to be loaded rendered it necessary to prevent this loss of height 
in the tips in order to raise the shoots to the level required by the 
higher decks of the ships, This was effected by raising the tail 
end of the wagon for tipping it instead of lowering the cradle, the 
tail end being hauled up by a winch worked by men, This 
tedious process was subsequently superseded with great advan- 
tage by a hydraulic lift, consisting of «a simple Armstrong 
crane cylinder, with Sin, ram and double —s connected to the 
tipping chain, which plan is now in general use in the balance tips 
at both the West and East Docks, The first balance tips con- 
structed in the West Docks received the wagons on the cradle at 
the level of 18ft. above the quay, but the continued increase in the 
size of the ships to be loaded has necessitated the raising of the 
railway level, and the framing of the tips 2ft. higher, making the 
level for the wagons at the West Dock 21ft. above the dock 
crossing, or 28ft, above the water. The coal tips at the Kast Dock 
were originally constructed at this higher level, and in conse- 
quence of further increase in tho size of the ships to be loaded, 
the height of the additional tips recently constructed has 
been further increased 6ft., making 29ft. height above the 
dock coping. It is necessary to adjust the level of the shoot to 
the actual height of each ship, so that no greater height of fall 
is given to the coal in any case than is necessary for getting it 
into the hold, in order to reduce the breakage of the coal as much 
as possible; and for this purpose the butt of the shoot where at- 
tached to the frame of the tip is made to slide in vertical grooves, 
and is supported by chains, which can be raised or lowered by a 
hand winch, the greater portion of the weight being counterpoised 
by a balance weight. The point of the shoot is also carried by 
Amilar adjustable chains, so that the inclination as well as height 
of the shoot can be changed as desired, When the Great Western 
Railway came into Cardiff on the low level crossing below the other 
railways, and with the rails at the level of the quay, it was necessary 
to provide means of raising coal wagons from that level to a height 
suflicient for discharging them into ships, and for this purpose the 
Armstrong hydraulic tips were adopted, The first of these 
hydraulic tips was made with timber framing, but the latter ones 
are entirely of iron. The cradle that carries the wagon is raised 
by a vertical hydraulic ram, 12in. diameter and 20ft. length of 
stroke, and slides in guides at the four corners, The loaded wagon 
is raised upon this cradle to the level of the shoot, and the centre 
— of the cradle with the rails, — which the wagon rests, 
orms a tipping frame, which is pivoted at the front of the cradle, 
and is tipped with the wagon upon it by means of a second 
hydraulic cylinder below the cradle and attached to it. This 
cylinder oscillates on trunnions to follow the metion of the tipping 
frame, ae its supply of water through one trunnion from the 
main centre cylinder, and exhausting through the other trunnion. 
The whole working is conveniently managed by a man standing on 
a side platform at the top of the framing with the several hydraulic 
levers close at hand, ‘The raising end towerin of the shoots for 
adjusting its height and inclination is effected by a simple self- 
acting means that entirely dispenses with the hand labour required 
in the balance tips and the consequent loss of time. Two short 
arms are made to project from the platform, one at each side, 
under the butt end of tho shoot, and in the rising of the cradle 
the shoot is by this means carried up with it to any desired level, 
and it is held there by a weighted pawl falling into a vertical rack 
fixed upon the frame at each side of the shoot; or by holdii 
these pawls from the racks the shoot can be low: 








with the cradle to any lower level. The shoot is secured in addi- 
tion by a safety chain on each side, which is fixed by a clip in the 
new position, The two arms that lift the shoot are balanoed so as 
to hang vertically and clear of the shoot when not in use, and 
when —— they are thrown into action by pulling a small 
chain, The point of the shoot is raised or lowered in a similar 
manner by means of two chains carried over pulleys at the top of 
the framing, and brought down the centre of the framing one at 
each side, where they are seoured to the frame by clips at the 
desired level. When required to be altered these chains are 
put upon strong hooks fixed at the edge of the cradle, and 
then by raising or lowering the cradle the point of the shoot is 
drawn up or lowered as desired, and the chains are pinned again 
in the new position, As the South Wales coal is of a brittle 
character, it is found necessary to take special precautions for re- 
ducing the loss by breakage that occurs in discharging the coal 
wagons into the ship holds, and for this purpose the anti-breakege 
crane has been applied with great success, and is now im 
general use, This is a square iron bucket holding one ton 
of coal, made hopper-shaped, with a hinged flap for discharging 
at the bottom ; it is Jed from an independent light jib crane, 
fixed at one side of the tip frame, having hydraulic lifting and turn- 
in ti In ing the loadi g of a ship this bucket is 
filled from the shoot, and then lowered to the bottom of the hold, 
and cates by pulling up the bolt that secures the flaydoor ; the 
process being repeated until a conical heap of coal is tipped high 
enough to nearly reach the hatchway, The shoot is then allowed 
to discharge freely, and delivers close down upon the heap, so as 
to prevent any breakage of the coal by a vertical drop. The point 
of the shoot is contracted to check the fall of the coal down the 
incline, so that the shoot is closed up by the coal, and the dis- 
charge from the point requires a little assistance by hand, and is 
thus kept under control whilst the bucket is being filled. The 
whole process is effected with great expedition, the discharge of 
the bucket in the ship’s hold being made self-acting by the bolt 
that releases the door being fastened to a chain which is fixed on 
deck, and shortened to the required length as the filling proceeds, 
The buckets are also used with advantage for dischargiuy ballast 
or ordinary merchandise, and for filling into wagons the small 
coal that passes the screen in the shoots on to the ship's 
deck. Notwithstanding all these precautions, the proportion of 
slack that is found in the coal when the ship is | ae meee at 
the end of the voyage is generally too large in amount to be 
satisfactory, and the author considers that this is due to the want 
of care in trimming the coal iv the ship's hold, in which process 
reat breakage of coal is caused by the carelessness of the men. This 
1as been practically tested at the Bute Docks by loading « vessel 
by means of barrows filled direct from the shoot and lowered into 
the hold, and then wheeled at once to the far end of the hold, so 
as to avoid any subsequent trimming. The result was that 
although some extra cost of loading was incurred, the coal was 
delivered in such cena gee condition that the extra cost 
y 








was much more than covered by the reduction in loss from slack, 
In the comparison between the balance tips and the hydraulic 
tips there is not much difference, either as to facility aud rapidity 
of shipping coal or as to cost of working, when applied in the 
case of a fixed water level, as in the East and West Bute Docks, 
which are constantly kept up to the level of Ift. below the 
coping by the feeder from the river Taff, In the tideway, however, 
outside of the docks, the hydraulic tips are, in the author's opinion, 
much superior to the balance tips, as they afford the means of a 
much greater range of working. An objection to the balance tips 
is the heavy embankments and staging required for bringing in 
the railways and sidings on the high level, and the large amount 
of space so pied, This ideration led the author to 
adopt the low level system with the railways and sidings 
on the quay level, and with hydraulic tips for the new 
basin just completed, and for the subsequent contemplated 
docks at Cardiff, where space could not be afforded for the em- 
bankments and stayings required for balance tips, On the other 
hand, it has to be noticed that the hydraulic tips have the advan- 
tage of being liable to a stoppage in the loading of ships if any- 
thing goes wrong with the machinery, or a pressure pipe, or a 
single cupped leather gives way. However, during the last eight 
years’ working of the hydraulic tips at Cardiff the writer has not 
experienced any difficulty of the kind; but in order to insure this, 
a careful watching has been kept up of the whole hydraulic ma- 
chinery, especially of the cupped leathers, of which a constant re- 
gister is kept of every renewal, to insure the renewal of each 
within safe time. After considerable experience of the working 
of both tips, the author considers that the balance of advantages 
rests with the low level system. The original balance tips were 
constructed for wagons with a total weight of 10 tons, being 7 tons 
load and 3 tons wagon ; but in consequence of the gradual increase 
in size of wagons, the more recent balance tips were constructed 
for a load one-half heavier, or 10 tons load, with 44 tons wagon 
making 14} tons total, and the new hydraulic tips are constructed 
for lifting a total weight of 20 tons. For expeditiously dis- 
charging or loading ships with grain or other general cargoes, a 
separate crane for each hatchway is very desirable, but owing to 
the varying distances between hatchways on different vessels, 
fixed cranes cannot be adapted to the circumstances; and it 
occurred to the writer to meet this difficulty, and still utilise the 
hydraulic power by employing portable cranes that could be placed 
in any required position alongside the ship. For this purpose 
there is used a portable hydraulic crane which can be 
traversed upon a line of ene parallel to the dock wall, and 
is supplied with water pressure by means of a series of hydrants 
aeoak at 20ft. distances along the dock wall, so that by jointed 
wrought iron pipes and a union joint, the power can be — 
to the cranes within 10ft. distance in any position. The details 
were worked out and the crane constructed by Sir Wm, Armstrong 
and Co, It is similar in construction to the hydraulic cranes in 
general use, the lifting cylinder and tackle being placed within 
the wrought iron pillar of the crane, which revolves in the centre 
of a platform which is mounted on four carrying wheels travelling 
on the line of railway. When the crane is in use the platform is 
steadied by a screwe: resting block at each corner, and held down 
to the rails by clamps ; a cast iron counter weight is fixed to the 
block of the pillar to partially counterbalance the load lifted by the 
crane, andreduce the strain upon theolamps, The turning machinery 
is fixed in the platform, which is cleated with wood, and a house is 
formed at one end for the man working the crane. ‘Two of these 
cranes, each to lift 46 owt,, and one smaller to lift 27 owt., are in 
use at the Bute Docks, and they have proved very serviceable and 
satisfactory in work, and are very efliciont in discharging a shi 
quickly by working at both hatchways at the same time, 
hydraulic hauling machine, moreover, has been introduced for 
the purpose of drawing the wagons on and off the coal tips in the 
lace of horse power, and turning them on the turntables. It is 
esigned and constructed by Sir William Armstrong and Co., 
and consists of a hydraulic engine with a pair of double-acting 
cylinders working on to right-angled oranks upon a shaft 
to which a cw chain wheel can be coupled by a clutch, 
The chain . which the wagons are hauled passes 
over this wheel, into the ve of which it is p 
by a guide roller; and the fall of the chain is piled down upon 
the floor of the pit. The ongine, with the drum and ry rollers, 
is fixed to the under side of a coast iron bedplate, which is flush 
with the ground when the machine is in use; but is mounted on 
trunnions, so that it can be turned up when required for exami. 
nation or repair, By this arrangement the size of the pit required 
forfcontaining the machine and the cost of foundations are much 
reduced, The pressure water is taken to the engine through one 
trunnion, and the exhaust water conveyed away through the 
other. The admission and escape valves of the engine are 
placed on the trunnions, and are worked by the oscillation 
of the cylinders, These valves are arranged so that they 
can be readily removed for examination or repair, This 
hauling machine has proved very satisfactory and efficient in work, 
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and its advantage in expedition of work and dispensing with 
horses is so decided that a machine is about to be added to each of 
the hydraulic tipsat the new basin, The engines for working the 
hydraulic es at the Bute Docks are prey by four 

ft. long and 5ft, Gin, in diameter, three of which are always kept 
at work, while the fourth can be used in case of accident, or when 
the other engines are cleaning. Each double engine is oo of 
workin, - 4 to 40-horee power, with a boiler pressure of 60 lb. per 
pete, The pressures in connection with the various cranes, 
tips, lock-gates, ., extend to three miles in length, and 
vary from Sin, to Sin, in diameter along the mains, and 
are constantly under the pressure of 700 1b. per square inch, 
the whole having been supplied by Sir W. Armstrong and Co, 

After the reading of the paper, which was listened to with 
marked attention, there was a slight discussion, opened by Mr. 
Westmacott, and at the close the president called upon the author 
. reply, awarding him, while so doing, a very we -earned meed 
of praise, 

A vote of thanks was next awarded Mr. McConnochie for his 
masterly paper. 

In due order the secretary read the next paper, ‘‘ On the Pump- 
ing Machinery for Emptying the Dry Docks at Chatham and at 
Rio de Janeiro,” by Mr. Rennie, and this, with a few other 
matters of interest, brought the sitting to a close. 

After luncheon with the mayor of Cardiff, the engineers pro- 
ceeded by tramway from the Royal to the Docks, which were 
minutely inspected under the able guidance of Sir Wm, Arm- 
strong, Mr. McConnochie, and Mr. Abernethy, C.E. This, and a 
visit to Newcastle, and a banquet, at which both societies mingled 
in pleasing fraternisation, brought the day’s proceedings to an 
end, 

The Institute of Engineers from the North of England made 
their head-quarters at the Cardiff Arms. The attendance of 
members was a large one, and on Tuesday a great number of 
members from the South Wales Institute of Engineers availed 
themselves of the visit, and received a hearty welcome, 

At ten o'clock Sir Wm. Armstrong, the lately elected president 
of the association, took the chair, and briefly addressed his 
audience, 

Mr, Alex. Garrett then arose and read his interesting paper 
**On the Diamond Boring Machine,” entering at great length into 
details regarding its advantages over every other system of rock 
boring, whether that of mechanical or hand labour, not only in its 
more rapid power of penetration, but also its excellence under 
circumstances which would prevent the use of some systems 
altogether, It was unquestionably the best borer for sunken 
rocks, and in drilling under water in shafts. The peculiar feature 
of thie borer, as compared with others, was that it consisted of a 
hollow revolving cylinder, in which the core of the rock drilled out 
was brought out, and these cores were most valuable evidences of 
the strata passed through. The machine was now about to be used 
by Harris’s Navigation Colliery Company, who were sinking a pit 
at Quakers’ Yard through very hard rock, and it was hoped that 
the Institute would have an opportunity of seeing the borer at 
work when they visited that pit on Friday. 

Major Beaumont, the manager of the Diamond Boring Com- 
pany, entered into a very full description of the borer, and the 
principle upon which it is was designed and operated. They 
selected a quality of diamond which whilst being sufficiently 
hard to pierce the hardest known rocks, was at the same 
time free from the defect of brittleness which rendered 
diamonds of gem value of less use for boring purposes, These 
stones were obtained from Bahia, but had not been found in 
association with the purer diamonds in any of the other diamond 
fields, such as the Cape of Good Hope and India. They fixed a 
number of them, generally about a dozen, into one end of the 
cylinder, called the crown, varying in diameter from 3in. to din., 
according to the size of the bore required, and that crown was 
screwed on to rods, which were lengthened with the increased depth 
of the bore, In operation they penetrated some rocks faster than 
others, but they had gone through the strata of coal district to the 
depth of 1000ft. in the course of a month, which was not unsatisfac- 
tory work, They found the diamonds wore well if they were of 
pretty even quality, butifone of them was more brittle than the rest, 
and -got broken, then the jumps were likely to cause breakages 
amongst the rest, but, generally speaking, the wear of diamonds 
from simple abrasion was very slight indeed. The advantage of 
the diamond borer was, that the bore was literally scraped out, 
instead of being beaten out bya series of percussions in the hand and 
some mechanical systems, In trying the same method with steel, 
they found that the steel wore away and not the rock, but it was 
not so with the diamond borer, That cut away the rock, They 
always used dynamite for blasting, and it was in his opinion the 
most powerful and generally valuable explosive to be employed, al- 
though there were circumstances in driving headings, Xc., under 
which it might be quite as economical to use powder. The 
did that in some parts of the Bristol and Clifton tunnel ; but all 
the advanced headings were blasted with dynamite. In reply to 
a put by various gentlemen, Major Beaumont said that 
they had not found any of the other precious stones of any value 
as borers in comparison with the diamond, that is, the ‘* carbonate.” 
The base of the ruby might have some relative value as a borer in 
soft stata with other stones, but not with the diamond. In boring 
through coal it was not found that the diamond borer brought up 
a core representing a complete section of the coal seam pain 
which it might pass. In soft coal the mineral would be crushed, 
but in tolerably ard coal cores of short lengths would be brought 
up in fair solidity. It would be impossible, however, for the 
diamond borer to pass through a vein of coal without the fact being 
known to those on the surface, even if no cores were brought up, 
because the crushed coal would be brought up in pieces, or it 
would come away with the water from the lene of the borer ; but, 
anyhow, the fact that the coal stratum had been pierced would be 
known by indisputable evidence; and it would also be known by 
the change in the action of the borer itself. 

In cunnection with this subject, a paper was read on the ex- 
ploration of the sub-wealden formation in Sussex, the object of 
which, it was stated, was to determine the continuity of the South 
Wales coal field with the Belgiag coal-field, It was quite an error 
to —— that the primary object was to test the probable exist- 
ence of coal in that county—the main object was to determine, 
if possible, the conjectured continuity of the South Wales forma- 
tion and its connection with the Belgian coai-field. 

The next and concluding paper was by Mr. Forster Brown, 
president of the South Wales Engineers, ‘‘On the South Wales 
Coal-field.” This was a lengthy and most valuable contribution to 
our recent literature on the subject, and was received with marked 
attention and approval, After the perusal of this the members 
fraternised with the other institute at lunch, and next accompa- 
nied them in their visit to the docks, Wednesday was devoted to 
a trip up the Rhondda and Aberdare valleys, 








YORKSHIRE AGRICULTURAL SOCIETY’S SHOW 
AT SHEFFIELD, 
(From our Correspondent.) 

Wuen it was last year decided to hold tho 1874 show of the 
Yorkshire Agricultural Society at Sheffield, it was supposed that 
the entries of implements and machinery would be on a larger 
scale than usual, This expectation has been fulfilled, there = 


139 entries of this class, comprising several thousand articles of 
almost every description, 


In point of attendance the Sheffield show — ee 
ha’ been 


carry off the palm from its predecessors, the y 
crowded on Wedn and well attended on Tuesda:; rip of 


the heavy rain which fell on both days, The nd itself re 
of Hillsborough Park, three miles north of Shefli and is 
twenty-three acres in extent. This has been laid out from the 
plans of Mr, Parrington, the Society’s secretary, by Mr, Bellerby, 





contractor, York, There are about 400 tons of timber used in 
the stables, &c., and many thousand feet of shedding. The Shef- 
field Water Company have given a supply of water gratuitously, 
about 4200ft. of metal and lead piping having been laid by their 
men under the superintendence of Mr. George Lockwood, the 
company’s outdoor superintendent, The total prizes exceed £2000, 
but of that amount no portion is awarded to implements or 


machinery. 

The first stand claiming notice in this class is that of Messrs. 
Spear and Jackson, of the Aitna Works, Sheffield, who, in addi- 
tion to their show of tools of various kinds, exhibit in a large 
case, 8 machine ground circular saw, highly polished, of not less 
than 7ft. din. in diameter. This splendid saw is probably the 
largest ever produced, although there is ther on the gi i of 
but slightly less diameter. It is beautifully ground, and is as 
ae in all respects as the smallest saw made by any house in the 
trade, 

Messrs. Richmond and Chandler, Salford, show improved chaff 

cutters, and other implements of excellent arrangement; and 
Messis. Woods, Cocksedge, and Co,., Stowmarket, exhibit a good 
selection of crushing mills, safety horse gear, chaff cutters, 
pulpers, and oilcake breakers, together with one Andrews’ 
patent elevator for hay, corn, &c. The latter can be worked 
with one-horse gear, which is shown alongside. Another horse 
gear for two horses was shown by the Maldon Ironworks Vom- 
pany. 
The speciality of Messrs, Tasker, Sons, and Co,, Sheffield, who 
had however a stand of very varied exhibits, is the production of 
leather, rubber, and composite belting in exceedingly large sizes, 
such as are needed for the massive wachinery ened in the heavy 
trades of Sheffield, They show one of rubber and canvas, ‘sft. 
by 18in. by jin. in thickness, anda double leather one 110ft. 
in length, by 9in. in breadth and gin, in thickness. There were 
also a number of leather thrashing machine straps and bands, 
besides one of large size fastened on their screw principle. These 
screws, Which are of brass wire, are made and inserted at one and 
the same time, and are stated to be preferable to the ordinary 
system of copper riveting. The screws are forced completely 
through the leather without holes being made to receive them, 
and form studs on either side of the belt. I may also say 
that Mr. James Heselwood, Leeds, has a quantity of belts 
made by Messrs, Sampson and Co., of Stroud, Gloucester 
shire, one band being stated to be the largest single running one 
in the United Kingdom, It is 157ft. Sin. in length, 20in. wide, 
and contains 264 squarefeet, It was made to the order of Messrs. 
Lund and Co,, worsted manufacturers, Keighley. 

Other driving bands and beltings are shown by Messrs. Joseph 
White and Co., London, who also exhibit a odlastion of needle 
lubricators. The ‘‘ Skylight” is an adaptation of the principle of 
Lieuvain’s patent to a small gun-metal cup; having a circular 
xiece of glass inserted in its cover, which is made airtight by a 
eether washer ; the level of the oil being thus easily ascertainable 
at any time, 

Messrs. T, H, P. Dennis and Co., Chelmsford, show their 
new waste water preventer, which is made without valves or any 
wearing parts requiring renewal, and no air-pipe is needed. As 
exhibited, it consists of a cast iron cistern divided into two 
unequal parts by a thin partition, The smaller one contains the 
inlet pipe, which is regulated by an ordinary ballcock, and also an 
overflow pipe of the usual construction. On a horizontal rod 
extending crosswise are attached two armas, with compensating 
weights on the opposite side of the rod, which are attached to an 
annular piston, outer sliding over an upward syphon, When 
the chain is pulled down the two arms and piston are depressed, 
allowing the contents of the boat or division to escape with a 
fairly good flush; but when the chain is released, and the open- 
ing again closed, it is only to be refilled through an opening of 
about jin., the operation ocoupying three or four minutes in com- 
pletion, The inventor claims that this delay in filling is a great 
security against waste, and that it is superior, in a sanitary 
point of view, from the velocity with which the flush is delivered. 

Passing on to the space devoted to machinery in motion, almost 
all the leading makers of portable engines and thrashing machines 
are adequately represented. Messrs, Clayton and Shuttleworth, 
Lincoln, send portable engines filled with all their most recent im- 
provements, They have already made and sold nearly 13,600 of 
these machines, and about 12,000 thrashing machines, of which 
they send several, One is fitted with Wilder's self-feeder, which 
works with the same motion asthe shakers but in areverse direction, 
It has five long rows of what may be termed wooden teeth placed 
Gin, or so apart parallel to each other, These move the corn down 
to a point nearly over the beaters, to which it is pushed by a set 
of six teeth {which are protected) having a slower motion, 

Messrs, Ruston, Proctor, and Co., Lincoln, and Messrs. Robey 
and Co,, Limited, Lincoln, are of course well represented, as are 
also Messrs, J. Fowler and Co., Messrs. Marshall, Sons, and Co., 
Messrs. Ransomes, Sims, and Head, Messrs, Riches and Watts, 
and, indeed, almost all the chief makers, 

Much interest was taken in the Edwardes patent chaff-cutter 

shown in motion by the manufacturers, Messrs. John Crowley an 
Oo., Sheflield, These chatf-cutters are fitted with a new safety stop 
motion handle for reversing, stopping, and changing length of cut. 
This handle or lever is fixed just in front of the elbow of the 
person feeding the machine, so that if his hands be caught in 
eeding he can push forward the handle either by his arms, 
shoulder, or head, which will reverse the motion. A sideway 
movement of the same lever changes the cut or stops the motion. 
This is effected by bevel geared cog-wheels for the one purpose, 
and by one shaft being fitted inside another with dog-teeth cogs 
at the end for the other. The arrangement is apparently perfect, 
and insures freedom from a class of accidents hitherto very 
numerous, 

The stand of Messrs, Easterbrook, Alloard, and Wild, Shef- 
field, contained a great deal that was really excellent in the 
way of engineering machines and tools, 

Mr. I, G, Bass, Sheffield, had a very good stand, including a 
hoist engine, fitted for the occasion to a 3-horse power vertical 
boiler and engine, The hoist is adapted for the use of builders 
or contractors, for hoisting materials of any weight up to 3 owt. 
It is fitted with friction gear, which is brought into contact with 
a revolving wheel by the depression of a lever, The load can be 
held suspended by another movement of the same lever, or can 
of course be lowered—in each instance without stopping or re 
versing the engine itself, Mr, Bass also exhibited his newly- 
designed vertical engines, for winding purposes or underground 
hauling. One of these has a pair of cylinders 9in., mounted 
on a cast iron box bed-plate, which is planed on the top and 
ey oe by crosstrees underneath, The cylinders are sunk 
into the bed-plate in order to insure steady running. They can 
be fitted with either one or two drums for winding purposes. It 
is also stated that they can be run either with compressed air or 
steam, 


INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS, 

Tue annual general ting of the bers of the North of Eng- 
land Institute of Mining and Mechanical Engineers was held in the 
Wood Memorial Hall, Newcastle, on Saturday, Mr. R. 8. Newall 
vice-president, in the chair, Messrs. Wallace, Crone, Nelson, anc 
Laws were appointed sorutineers on the voting papers. The seore- 
tary (Mr. Theo, Wood Binning) read the minutes of the council 
meeting of that day, which stated that an application from the 
Associated Chambers of Commerce, for the use of that hall for their 
meeting at the latter end of September, had been — The 
come — ag reported oo te income for ao a yer 

an increase, as compared e previous year, 
mies aisr it Scie reas er hie 
s. e 
£580 10s, below the income of the year, In accordanee with the 














recommendation of the council, the Stephenson legacy of £2000, 
invested with the Tyne Com mers, had been withdrawn for 
the purchase of ghares in the Institute and Coal Trade Chambers 
Company, Limited ; and the committee recommended that a similar 
investment be made of the surplus funds. The thought 
the report extremely satisfactory, and he h that next year, 
instead of £1730, they would have £1875 as their income. 
The investment, instead of being 4, per cent., would give 6 
cent. from the Institute buildings. They were also going on in- 
creasing their numbers, He moved the adoption of the report. 
Mr, A. L, Steavenson seconded the motion, and it was carried 
unanimously, The annual report of the council stated that they 
had again to announce the continued pepaly of the Institute, 
Eighty-six new members had been elected during the past year, 
The total number now on the register was 791 a net increase 
of 68 over the preceding year, and considerably above the average 
number annually elec The papers read since last Augus 
though not numerous, contained much useful information, an 
would form a valuable addition to the proceedings of the Institute. 
It would be remembered that in October, 1872, it was resolved 
that prizes of books not exceeding £50 in value should be awarded 
annually to the readers of such papers as the council should re- 
commend ; and in pursuance of that resolution the first distribution 
had taken place, the sum of £25 having been awarded for papers, 
which appear in vol. ii. of the “‘ Transactions.” It was stated in 
the report last year that arrangements had been made to publish 
in a separate volume the sections of the strata contained in the 
borings and strata-book of the late Mr, J. Watson ; and that in 
order to make the volume additionally valuable as a reference, it 
had been decided that the members of the Institute should be in- 
vited to contribute such distinct borings and sinkings as they 
might be willing to have published. In reply to that invitation, 
the particulars of a large number of sinkings and borings 
had been received, and many more were promised, The 
progress of the work had necessarily been somewhat slow, 
but it was hoped that the volume would soon be ready for 
publication. In December, 1873, a deputation from the Institute 
of Colliery Engineers waited upon the council, with the view of 
effecting an arrangement whereby their members might join that 
Institute, on payment of a reduced subscription. As it appeared 
that such a transaction would involve a change in the rules of the 
Institute, the application was declined. The report next referred 
to the transfer of the funds from the River Tyne Commissioners 
to the Institute and Coal Trade Company, Linited ; and said that 
the change had not only brought a much greater interest, but 
what was more important was the securing of the building 
which the Institute now occupied, and which, in the course 
of a few years, it might wholly possess. The chairman 
hoped that that report would meet with their approval. It seemed 
that the Institute was going on very satisfactonly. With respect 
to Mr. Watson's borings, they were the data of the whole country 
side, and they were expected to be published within the next half 
year. The suggestion of investing the funds in those premises 
instead of with the Tyne Commissioners was a most valuable one; 
sand they were indebted for it to their secretary, He moved the 
adoption of the report. Mr, Cochrane seconded the motion, and 
it was carried unanimously. Eight new members were elected, 
and a number were nominated for election at the next meeting. 
The following papers were then read :—‘*On Morton's Ejector 
Condenser,” a Mr. W. O. Wood; and “‘ Notes on the Coal Measures 
and Lower Carboniferous of Western Newfoundland,” by Mr. E. 
Gilpin. The scrutineers handed in the following list of officers 
for the ensuing year :—President, Sir Wm. Armstrong ; Vice- 
Presidents, Messrs. I. L. Bell, G. B, Forster, J. Marley, A. L. 
Steavenson, Wm. Cochrane, and W. Armstrong, sen. Council: 
Messrs. Wm. Boyd, 8. C. Crone, W. Green, Thomas Hawthorne, 
W. H. Hedley, H. Hodgson, H. Laws, D, P. Morison, Jas, Nelson, 
J. A. Ramsay, J. B. Simpson, James Wallace, Colonel Joicey 
Captain Noble, W. A. Potter, J.T. Ramsay, W. H. Wood, and 
Thomas Douglas. Zz officio: Mr. T, E. Forster, Sir Geo, Elliot, 
Mr, E. F, Boyd, Mr. John Daglish, and Mr, R, 5, Newall, 





Prizes ror Hany Turning.—The Company of Turners of 
London, in continuation of their action in former years, propose to 
give, in 1874, their silver medal and the freedom of the company 
and of the city of London to any one workman or apprentice in 
England who may send in the best specimens of hand turning for 
the year. Last year the prizes were awarded for turning in ivory 
and stone; this year the material to be used will be brass or gun 
metal, The chief medal and freedom will be adjudged to that 
object which the judges may decide to possess paramount merit 
as a specimen of pure turning, and the qualities which will be 
chiefly considered in awarding the prizes in metal are shown under 
the following heads :—(1) Truth and nicety of fitting. In optical, 
surveying, horological, and other instruments perfection of Come 
and accuracy of finish in cylinders, adjustable tubes, screws, mill 
heads, &c., will be required, any part of an instrument illustrative 
of the merit of the turner being alone required. (2) Beauty of 
original a In vases, tazzas, and similar examples special 
regard should be given to beauty of form, by causing the lines to 
run freely into each other, so that where they meet there shall be 
no abruptness. (3) Accuracy of copying. The specimens may be 
copies of any known work, and may be either of the same 
size or reduced, The merit will consist in the most perfect 
reproduction of the character of the original, This quality 
may also be shown by pairs of specimens, which shall be 
facsimiles in every respect. Where « os are exhibited as 
specimens of accuracy in turning, a templet should be furnished as 
a test of the same. (4) Originality, novelty, or special skill in any 
other particular, as applied to this class of work, The specimens 
must be of moderate size; and it is recommended they should not 
exceed 3ft. in any dimension. They should be very carefully packed 
in boxes, and accompanied by a list stating the contents of each box. 
If there is more than one box belonging to one competitor, his 
several boxes must be numbered consecutively, Each specimen 
must be marked with a mark or motto, and accompanied by a 
written memorandum stating (1) whether the design is original ; 
2) if a copy, where the original is, and what is its size as compared 
with the specimen; (3) the grounds on which merit is claimed for 
the specimen; (4) whether it is purely hand work, or whether any 
mechanical aids have been used; and also a verification may be 
required that it :s the genuine work of the exhibitor, The use of 
the slide-rest will not be prohibited; but in any case, where used, 
it must be so stated, and preference will be given to purely hand- 
turning. There must also be a sealed envelope marked out- 
side with the same mark or motto, containing the name 
and address of the competitor, and his age, if an appren- 
tice, together with a certificate of good character. hese 
will not be opened till the judges have made their report. 
In addition to the prizes above named, a bronze medal of the 
company will be given to the competitor second in merit, and the 
company’s certificate of merit to the three next best exhibits. The 
Baroness Burdett Coutts, a member of the Turners’ Company, 
having placed £25 at its dis , the court of assistants have 
decided to offer, in addition, t money prizes of £2 15s, each for 
this class, The different objects must be delivered free at the 
Mansion House, London, during the week begin Monday, 
October 12th, and endin, Wedn ay, October 14th, and will be on 
view from Monday, October 19th, to Saturday, October 24th. The 
judges will be authorised to make such allowance as they may 


think fit i to the ex of carriage, The specimens 
sent will sume ni the P UP the competitor ; care will be taken 
of them, but the compan not held themselves responsible for 


their safety. The tes must remove the specimens at their 
own cost within afweek of the decision bein communicated to 
them, The judges of this year in metal will he the following 
citizens andj turners :—Mr. 8. Jackson, 66, Red Lion-street, B.C. ; 
Mr, J. H. Evans, 104, Wardour-street, soho; Mr, H, Porter, of 
Cary’s, 181, Strand, 
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LETTERS TO THE EDITOR. 
CO ah et RR eee een of our corre- 





ECONOMY IN THE PRODUCTION AND USE OF HEAT. 

S1r,—I ought 4 to apologise to such of your readers as 
may peruse these lines for coining such apparently grandiloquent 
terms, as ‘“‘atmopyre” and ‘‘stereopyre,” but I hope they will 
deem their employment justified by the fact that they supply exact 
coefficients for two distinct ideas; the first, for the subtle chemical 
action which developes heat on the surface of the incandescent 
fuel ; and the second, for the simple physical motion implied in 
the conduction and concentration of this nascent force in the solid 
substatum represented by the glowing cinder. 

Whether we regard visible fire as a destructive conflagration, or 
as a lambent flame, consisting of a pellicle of hydrogen enveloping 
a thin shell of ignited carbon, we cannot refrain from admiring it 
as one of the most beautiful objects presented to the eye ; but in 
every form appreciable by the senses it invariably exhibits two 

henomena, a luminous surface, and a solid centre elevated to a 
Righ temperature. 

This incandescent exterior defines the field wherein the mysteri- 
ous agency of heat—which assumes so many Protean shapes in the 
drama of nature—is first developed; but its magnetic, electric, 
chemical, mechanical, and even vital pengerten, would remain 
occult if it were not incorporated with the solid substratum 
afforded by the basis of the burning fuel. This material nucleus 
in its kindled state exhibits, according to its chemical composition, 
many physical mutations connected with the specific, latent, and 
radiant affections of heat, and which deserve a careful study. 

There appears to be in the whole domain of physics no exception 
whatever to this dual evolution of calorific force. The sun itself, 
when unveiled of its effulgence, and subjected to the crucial 
ordeal of spectral analysis, is made to reveal the secret of its 
** surpassing glory” to the irreverent gaze of the philosophic ‘‘de- 
tective.” ‘‘Shorn of its beams,” it appears to his eyes as a mere 
radiating surface fed with aerolitic fuel, and enclosing a burning 
compacted sphere, of an inconceivable density and hardness, the 
“—_ throne of gravitation, and maintaining a centripetal pull 
sufficient to constrain all the denizens of the planetary system in 
their proper orbits. 

Impressed with the contrast of these two aspects of calorific 
action, the idea of finding a durable substitute for the wastin, 
ember occurred tomy mind. The combustion of coal-gas coul 
produce flame, but this cone of fire was but a transient apparition, 
it was resolved into vapour and carbonic acid, and the heat was 
rapidly dissipated in the surrounding elastic fluids, This image 
of ‘‘ the atmopyre” was imprinted in my fancy, and the steps by 
which it attained toa material existence I thus described in a 
—- which I was permitted to read before the Royal Institute of 

ritish Architects, and which was published in their ‘‘ Transac- 
tions” for March, 1850. 

“* Having last year taken out a patent for the employment of 
as burners constructed of suitable argillaceous material in the 
orm of bulbs which are perforated with numerous holes, through 

the larger of which the supply of gas is regulated in such a manner 
that air may enter and mix with it before ignition ; then the mix- 
ture is kindled, the bulb is covered with a thin stratum of blue 
flame, and heated to redness, I have applied the term ‘ atmo- 
pyre * to this arrangement, because it was sufficiently indicative of 
its nature, and because the constituent syllables of the word were 
already familiar to the public. 

** This invention is an attempt to solidify flame, or rather to 
render its solidity permanent. It is well-known that flame is a 
hollow cone, its exterior being formed by the evanescent particles 
of carbon, which being for a moment precipitated in a solid form 
after the combustion of the op oe and raised to a white heat, 
gives out light in virtue of that transient solidity. This occurs 
the instant before the union of the carbon with the oxygen of the 
air, and their conversion into carbonic acid, which forms an in- 
visible pellicle round the flame. The heatto which this carbonaceous 
shell is raised is very high, but as soon as it is engendered it is 
carried away by currents of the surrounding atmosphere. The 
possibility of arresting and detaining this heat was the problem 
which I proposed to solve, 

** Meditation we Sir Humphry Davy’s safety lamp afforded 
me a clue to the desired solution. The safety lamp is a chamber 
which, when its preserving agency is required, is filled with flame. 
The walls are perforated with minute holes, through which air 
and gas pass freely, but which are impermeable to flame. The in- 
candescent gas, in its transit through these apertures, is robbed 
of its heat, the flame is extinguished, and the heat is absorbed by 
the wire gauze which, jas Sir Humphry states, becomes 7ed hot. 
Here, then, the purpose of the great chemist was fully answered 
by abstracting the heat from the flame, and throwing it away. 

ould another purpose, that of producing fire without smoke, be 
accomplished by retaining and accumulating this heat ? 

**Coal gas and other inflammable vapours are capable of perfect 
combustion ; flame is an instance of perfect combustion, but flame 
is transient, and its high temperature is moment Davy’s 
lamp, however, showed that this heat could be caught and col- 
lected. The material of the Davy safety lamp, as well as of other 
metallic textures, except platinum, which is too expensive, were 
aay for my pu , because of their rapid oxidation, or of 
the deleterious effluvia emanating from them, The desideratum 
was a substance which should not be chemically acted upon b: 
great heat, and yet should have the property of retaining it. Suc! 
a substance is earthenware; but earthenware, with a few excep- 
tions, is not refractory, and cracks when placed in contact with 


ame. 

“One of these exceptions, and one which possesses the re- 
fractory property in perfection, is the material of the common 
tobacco pipe. Of this I formed a little vessel perforated with 
holes, in imitation of Sir Humphry’s gauze. Gas was introduced 
into it, and these mixed spontaneously together with atmospheric 
air, forming a kind of artificial fire-damp. This mixture being 
ignited on the outside of the vessel, discharged itself in numerous 
diminutive explosions, the earthenware was enveloped in a coat of 
pale blue flame became soon red hot, and presented the appear- 
ance of a red cinder. These vessels have m made of various 
forms and sizes (some as large as a pint bottle), but for common 
domestic uses I have employed a small cylinder, varying in length 
from three to six inches, perforated as already described, and having 
a circular opening at one end, which should fit exactly the burner 
No. 4, commonly used by gas-fitters. This cover or hood is the 
exact converse of Sir Humphry’s lamp. The explosive gas is inside 
instead of outside ; the flame on the exterior is prevented from 

netrating and kindling the contents of the little ceramic chamber 

y the narrowness of the apertures, The explosive mixture being 
minutely divided is burnt piecemeal at the outer orifice of the 
holes, producing a slight murmuring sound, and a great heat 
is evolved, which ins of escaping accumulates. 

“* A single ‘hood’ being put on one of the burners described is 
heated to dull redness in the course of a minute, but an egate 
of hoods placed in juxtaposition and inclosed in an enware 
case are soon heated to an orange colour, and the ceramic case 
itself grows to a lively red. It is necessary that the case itself 
should have a fireproof sag as well as the ‘ hoods’ which it 
incloses. This capacity bas been imparted to it by the fictile 
saad of which it is made, and by regulating the method of 

urning the ware. 

“*T had now produced a ‘solid, visible fire,’ which I conceived 


had many advantages over the established mode of obtaining heat 7 
from the combustion of wood orcoal. (1) By insuring a perfect 


combustion of the fuel the formation of smoke is prevented. (2 

A complete control over the quantity of fuel consumed is obtained. 
(3) The heat generated may be concentrated and distributed 
at will, (4) Its cleanliness, and the facility it affords of accurately 





measuring the heat it gives out, ministers to its economy. 
(5) The greater facility of manip such fires: reduces the 
cost of labour. (6) Its plastic capability of form makes it easy 
to adapt to the symmetry of dwellings. 

‘*Moreover, the ‘atmopyre’ asserts a superiority over the 
usual manner of applying combustion to the evolution of 
heat in three respects :—(1) fas an accumulativefurnace power 
derived from the peculiar capacity of ceramic ware to hide and 
hoard specific heat and latent heat. (2) It presents to the eye a 
visible, real, and solid fire power, fully radiating warmth into the 
apartment, and not merely a gas-flame cosmetically tinted with 
coloured glass or bright reflecting copper surfaces. (3) It affords 
a means of rendering manifest the heat of gases and vapours, of 
which the flame is invisible.” 

The heat evolved in the manner just described was soon utilised 
for various domestic purposes ; it was applied to warming dwelling- 
houses, to cooking, and to ventilation; and examples of various 
kinds of apparatus designed for such purposes were exhibited in 
the Great International Bazaar of 1851, and won the approbation 
of the Prince Consort. For a description of these inventions I 
shall hope for a place in a page of a future number of THE 
ENGINEER. At present I shall only seek permission to insert a 
few comments upon the com tive heat-generating capacities of 
some of the most common of the hydro-carb pounds, 

During my original experiments I soon found that raw coal was 
necessarily an expensive fuel, and that the most profitable way 
of utilising it was to apply it in the manufactured forms of gas or 
coke. In the large factorieg established for the distillation of gas 
many useful products are eliminated and constituted in conjunc- 
tion with the fluid fuel and the residual coke, valuable market 
commodities. ‘The molecules of the gaseous mixture which issues 
from the retorts are in their elastic state distinctly separated from 
each other, and mechanically ready to accept chemical union with 
the oxygen of the atmosphere. Each atomic particle is more per- 
fectly isolated than any fragment of the solid fuel which tritura- 
tion can produce, and being intermixed with the oxygen which is 
copiously supplied in the interior and on the exterior of the cera- 
mic ‘ hoods,” an instantaneous decomposition is effected, and the 
greatest amount of heat evolved which the nature of the elements 


permits. 
In the first specimens of the hollow ‘‘ bulbs” or ‘‘hoods ” which 
I modelled, the apertures communicating with the air were de- 
scribed in my patent as being of two sizes, the larger being intended 
for the admission of the air, and the smailer for the issue of the 
mixture outwards to the surface of the burners where combustion 
was tooccur. By this contrivance a previous mixture of the con- 
stituents of the flame was insured, and the principle of the 
automatic blow-pipe of Bunsen was anticipated. Experience soon 
showed me that this antecedent at heric mixture could be pro- 
duced on the surface of the burner and proved by the test of the 
‘blue flame.” The holes in the sides of the burners were reduced 
to the fiftieth of an inch in diameter, and the entire area of these 
passages was pre-occupied with the stream of gas which precluded 
the entrance of the air. For the convenience of manufacture these 
burners were now mude cylindrical, with an internal diameter ef 
three-eighths of an inch, and an external diameter of seven-eighths 
of an inch. The channels through which these tiny streams of 
the gas flowed were thus exactly a quarter of an inch long, and 
being divergent, the orifices of exit for the gas were further apart 
than the corresponding orifices in the interior. In this manner, 
each of the capillary currents of gaseous fuel on reaching the field 
of combustion was surrounded with a large area of atmosphere into 
which it was immediately diffused and saturated with a surfeit of 

oxygen, 
he trials recently made in the testing houses at South Kensing- 
ton have proved the superiority of this mode of atmospheric 
mixture over that subsequently invented by Bunsen; for the freer 
currency afforded to the gas permits the greatest calorific results 
to be obtained with as low a water pressure as two-tenths of an 
inch. The field of combustion, as in the case of the natural cinder, 
is supplied by the surface of the ceramic ‘‘ hood” or burner, and 
the os elicited is exactly determined by the natural calorific 
fertility of the fuel consumed. This calorific fertility of many of 
the simple bustible el ts has been ascertained by chemists 
with commendable precision. As our present inquiry is strictly 
limited to the calorific character of a few hydrocarbons, and 
especially of the hydro-carburetted gases, I have aimed princi- 
apd to consider the efficiency of carbon and hydrogen as sources 

of heat. 
Amongst continental physiocratic inquirers, the French have 
most distinguished themselves by their contributions to the philo- 
sophy of heat, and we find in the admirable syllabus of M, Ganot 











a full account of their proceedings in this path of investigation. 
This perspicuous writer, in explaining the object of calorime- 
trie, defines it to be the method of measuring the quantity of 


heat which material bodies give out or absorb when their tempe- 
rature is raised or lowered a known number of degrees, or when 
they change their fluid, liquid, or solid state. We cannot measure 
the absolute quantity of heat lost or gained by a body, but solely 
the relative quantity, or the ratio between the absolute quantity 
and that which another body loses or absorbs in producing a deter- 
mined effect. Thus, by a scientific convention it is agreed to 
adopt as an unit of heat the quantity necessary to raise a pound 
of water taken at zero of Fahrenheit to one degree on that scale, 
or a kilogramme of water at zero of the Centigrade scale heated in 
the same ig ee a As all true science is built on truisms, it is 
excusable to dwell upon the fact that quantity of heat is entirely 
a different thing from intensity, and is estimated in a different 
manner. For example, to heat 11b. of mercury from 100 to 200 
deg. requires only one twenty-eighth the expenditure of fuel 
which it takes to heat the same weight of water in a like 
degree. Here, therefore, though the intensity is in both 
instances the same, the quantity of heat is different in the 
ote napa of 28 to 1. The intensity of heat is measured 
y the thermometer, but quantities of heat are measured by com- 
paring them with the conventional unity derived from the com- 
uted effect upon water, the standard unit of heat in this country 
eing, as already noticed, the quantity which will raise 1 lb. of 
water 1 deg. Fah. Thus, to raise 1lb, of water 10 deg. Fah., or 
10lb. water 1 deg. Fah. requires ten units of heat ; to raise 30 Ib. 
of water 45 deg. requires (30 x 45) 1350 units of heat. Another 
truism necessary to be borne in mind in reasoning upon the pro- 
perties of heat is the fact that a quantity of heat when once ob- 
tained is a definite and unalterable thing ; it is incapable of aug- 
mentation or diminution, and the only use which any contrivance 
can serve is to improve or modify the application of such quantity 
of heat to the purpose contemplated. For example, according to 
Mr. Guilford Molesworth, the perfect combustion of 1 1b. of coke 
will evaporate 9lb. of water, or generate 8700 units of heat, and 
pposing the bustion to take place in the furnace of a steam 
boiler, this quantity of heat will be expended partly and profitably 
in evaporating water, and partly in other ways which are 
less profitable. The only effect of any modification of the 
furnace or boi would to insure a stricter application 
of the heat to useful purposes, To ascertain the quantity 
of heat generated by the combustion of a given quantity of 
the hy: bonic compounds on the surface of my ceramic 
burners, or on the exterior of the natural cinder, it is 
necessary to find the quantity of carbon and — contained re- 
Pana in 1lb. of the given compound; and consulting the 
re 





nch authoritities alluded to, we are informed upon the autho- 
rity of Despretz, ee, and Regnault, that 11b. of pure carbon 
ill in burning raise 78°15 1 


b. of water from freezing to boiling point, 
which is equivalent to 14,000 units of heat. Similar! the combus- 
tion of 1 lb. of hydrogen will yield about 62,000 units of heat. If we 
multiply the quantity of carbon in the compound by 14,000, and 

uantity of the hy: by 62,000, the sum of the products 


the 
will indicate the amount of heat due to the perfect combustion of 
1 Ib. of the selected 

‘As my results relating to the evolution of heat in my ceramic 


apparatus have been challenged as exorbitant, I have occupied 
some time in experimental essays designed to show what are the 
real performances of these combinations. But as a description of 
these Pa se some description of the actual value of 
ceramic mate! in enhancing the efficiency of the patent and 
the latent heat evolved in these foci of combustion will take 
upon this occasion too much of your valuable space, I must 
trust to your indulgence for another opportunity to ex- 
pound my views on these questions. 


Chelsea, August 3rd. DO. Epwarps, Physician. 





BROADCAST MANURE DISTRIBUTORS. 

S1r,—I think your reporter has scarcely done justice to myself 
and the Messrs. Richard Garrett and Sons in his remarks upon the 
broadcast manure distributors at Bedford. In the first place, in 
speaking of the capacity of my machine, he says—*:The above 
machines cover about 6ft., or as much as is taken by an ordinary 
Suffolk drill.” Now, the fact is that my distributor, which took 
the first prize at Bedford, covers a breadth of 74ft., or 25 per cent. 
more ground than that given by your reporter. Therefore, his 
wonder that ‘‘ some plan of making a good compact broadcaster at 
half the price, or double the width at the same price,” should be 
reduced in the same proportion. As to making a machine double 
the width—15ft.--if such an implement were not wholly un- 
manageable, and if some means could be devised of insinuating it 
through ordinary farm gateways, I have no doubt that it could be 
manufactured at a much less proportionate cost. The distributor 
with which I took the prize is not merely a dry broadcaster, it is 
capable of dealing with the most sticky substances, such as super- 
phosphate, &c.; but if you refer to the R. A. S. catalogue of this 
year, you will observe that I did there exhibit a machine—No. 
3846—which is properly a dry broadcaster, and which also covers 
a breadth of 7}ft. For the rest, I admit that no very vital altera- 
tions have been introduced into the construction of my distributor 
for the last twenty years, and I am proud to say that it has never 
been equalled by any subsequent invention, and in proof of which 
the same principle has been introduced by the maker of the first 

rize general p and ridge drills of this year, in the very 
identical form—with the exception of the steel scrapers—as made 
by myself for the Royal Show at Lincoln in 1854. In detail, I 
acknowledge that a few and rather important improvements have 
been made. I feel sure that I have only to bring these facts before 
your notice in order to obtain the justice I desire. 

Colkirk Hall, Fakenham, Norfolk, THOMAS CHAMBERS, 

August 4th. 
ROOT’S PATENT BLOWER. 

Srr,—You will kindly allow us space to inform ‘ Ironfounder ” 
that Root’s blower requires power to drive it in exact proportion 
to the volume of air and the pressure obtained. For instance, 
the No. 5 blower and engine shown at Bedford, and illustrated in 
your number July 17th, was designed for a special purpose, and 
to obtain a maximum pressure of 14 lb, per square inch and the 
volume of blast 6400 cubic feet per minute, so that the work to be 


done in this case is un = 41°9-horse power. If the blower 


were required for supplying smiths’ fires, then the work done would 
be one-sixth of the above, or about 7-horse power. So that “‘ Iron- 
founder will at once note the great difference of power required 
in these two instances. 

We need not inform you that Root’s blowers since their introduc- 
tion have been used for such a variety of purposes and at different 
pressures, that in any statement of power we give in our circulars 
is approximate and intended to apply to ordinary work, such as 
supplying blast to smiths’ fires or for melting iron in acupola, Our 
statements are founded upon seven years’ experience, and above 
1000 machines of different capacities. 

Bradford, August 4th. 





THWAITES AND CARBUTT. 





THE LIMIT OF USEFUL EXPANSION IN STEAM ENGINES. 

S1r,—Perusing one of your interesting articles upon this subject 
in your number for November 28th, 1873, I observe that you have 
quoted Professor Rankine as an authority for the doctrine that 
** when the excess of the forward pressure above the back pressure 
falls below the pressure which is just sufficient to overcome the 
friction of the engine, the work done is no longer partly useful 
and partly wasteful, but is wholly wasteful ; whence it follows 
that the greatest useful work is obtained by making the 
expansion cease when the forward pressure is just equal to the 
back pressure added to a pressure equivalent to the friction of the 
engine.” 

This argument, allow me with submission to say, is plausible 
but fallacious, and it would be valid only on the supposition that 
the engine could move without at the same time doing its proper 
duty in driving shafting and machinery. The supposition is, of 
course, impossible. But why draw the line of so-called useless 
resistance at the fly-wheel shaft? The shafting for driving the 
machinery also opposes dead resistance, and before the engine can 
move at all the resistance of the shafting must be overcome. The 
resistance of all the machinery must likewise be overcome. 
The useful work to be done must likewise be overcome, In 
fact, the whole of the work, dead or alive, must be overcome. So 
the argument leads to the absurd conclusion that the pressure in 
the cylinder should not fall below the total mean pressure exerted. 
And as it is not to fall below, neither can it reach above the mean 
pressure, for that would imply an additional initial force, which 
would render a greater mean pressure, which is absurd. If the 
argument had any truth in it, it would lead necessarily to the 
abandonment of all expansive working, and to the employment of 
a uniform pressure, and therefore the admission of steam through- 
out the whole of the stroke. D. K. CLaRk. 

8, Buckingham-street, Adelphi, 

August 4th. 
THE POLYSPHENIC SHIP. 

Smr,—I am much obliged to you for your notice of my poly- 
sphenic ship in a recent number of your paper. In compliance 
with the wish of one of your correspondents, I have referred to 
the description and plan of his patented invention as recorded in 
your paper in May, 1870. I find that the flat-bottomed boat there 
described is very different from the ie eo ship, the pecu- 
liarity of which it in no wa: _ believe that if he had 
read my pamphlet he would have perceived this. It is only by 
combining two or more parallel inclined planes—in which com- 
bination the originality of my invention consists—that a vessel 
can be evenly lifted fore and aft, and unless it is lifted evenly no 
great diminution of resistance can result. Many patents have been 
taken out with the idea of utilising a single inclined plane in navi- 
gation, and all have proved utterly worthless. I am happy to add 
that the correspondence relating to the experiments made by the 
Admiralty on my form of ship has been ordered to be printed ; that 
it has already en; the attention of the Russian navy, and that 
it will be immediately tested on a sufficient scale in the United 
States. “CHARLES MEADE RAMUus. 
Playden Rectory, Rye, Sussex, August Ist. 











PLATE MILL AT THE BOWLING IRONWORKS, 


In our number for July 17 we gave an illustration of the rolling 
mill engines, at the Bowling Iron Company’s works, designed by 
the late Mr. Joseph Willcock. We now give a double-page 
engraving of the plate mill itself, an excellent piece of machinery, 
also designed by him. The rolls are 28in. in diameter, the distance 
between the housings being 10ft. 2in., so that plates 9ft. 2in. wide 
can be rolled. The drawing is self-explanatory. 





A SPECIAL commission appointed to report on the ordnance 
factories and arsenals in India will leave Calcutta shortly on ajtour 





of inspection, ~ 
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RAILWAY MATTERS. 


THE line of railway from Douglas to Port Erin, sixteen miles 
long, was opened for public traffic on Saturday, having previously 
been inspected by Colonel Rich, Board of e inspector. 

Tue Duke of Sutherland has already expended £284,000 
in the construction of northern railways. He held £105,000 of the 
Highland Company's stock, the linefrom Bonar Bridge to Golspie 
has cost him £116,000, and that from Golspie to Helmsdale 

,000. He has now subscribed £60,000 more, raising his total 
interest to £341,000. 

A company has been formed in England with a capital of 
£100,000 in £20 shares, to construct a line of road, tramway 
or railroad, between Shanghai, Woosing, and Paoushur, in China, 
and to work the same. Among the directors are Mr. Alexander 
Matheson, M.P., Mr. John Pender, M.P., and several Lombard- 
street merchants. 

Tue Jron Trade Review says that a German engineer, Mr. 
Hensel, has obtained a concession from the Egyptian Government 
to construct a railway in Nubia. He will be on his way to Egypt 
in a few days to make his preparations. Both English and German 
financiers are interested in the undertaking. It is said that Mr. 
Hensel has discovered extensive coalfields on the projected line. 


On Saturday the new low level station at Snow-hill of the 
London, Chatham, and Dover Railway was opened to the public. 
This station is in connection with the Holborn Viaduct high level 
terminus, which is approached from the new Snow-biil 
station by a covered way and flight of steps. The new station is 
reached by a wide staircase on the north side of the Viaduct, and 
is built upon strong iron girders carried in an oblique direction 
over and across the railway. The booking-offices are on a level 
with the landing at the foot of the upper staircase, and the railway 
level and station platforms are approached by a second flight of 
steps, leading from the booking offices. The new station will 
afford considerable facilities to passengers using not only the 
London, Chatham, and Dover, but also the Metropolitan and the 
Midland and Great Northern lines. 


THE reportof the directors of the Ulster Railway Company 
states that the directors were informed that notice had been served 
on the Board of Trade for the opening of the Belfast Central Rail- 
way, and that arrangements had been made by that department 
for an early inspectiou of the works, The proposed agreement for 
the working of the Dublin and Antrim Railway Junction Com- 
pany’s line by the Ulster Railway Company would be submitted at 
the extraordinary general meeting. An arrangement had been 
entered into between the boards of the two companies for the abso- 
lute transfer of the undertaking of the Po own, Dungannon, 
and Omagh Junction Company to the Ulster Company upon terms 
which would be submitted at the extraordinary meeting, the 
principal condition of which was that, instead of a fluctuating per- 
centage of the gross receipts as at present payable under the lease, 
the ordinary shareholders of the Dungannon Company would be 
entitled to a fixed dividend at the rate of 3 per cent. per annum 
from the half year commencing on the Ist of January, 1876, until 
the 1st of July, 1885, and thereafter at the rate of 34 per cent. 

rannum in perpetuity. The bill for ing a railway from 

ungannon to Cookstown had received the sanction of both Houses 
of Parliament. The sanction of the proprietors was requested to 
an expenditure of £3000 for new sidings and works at Belfast and 
other stations. 


AN evident improvement in the direction and appointments of 
the principal American railways is in progress, an example of 
which is seen in that portion of the Pennsylvanian Railway between 
New York and Pittsburgh. The road is provided with 60 lb. steel 
rails, oak ties, broken stone ballast, and the best splice joints. 
The bridge work is of the most substantial character, the super- 
structure is smooth and solid, the cars and locomotives superior 
in construction, all the latest appliances for safety being likewise 
supplied, such as Westinghouse air brakes, safety platforms, 
switches, block telegraph signals, &c. The run of 444 miles from 
Pittsburgh to New York is made in eleven hours, with only three 
stops, being an average rate of over forty miles an hour, as 
follows :—Pittsburgh to Altoona, 117 miles, stop five minutes; to 
Harrisburgh, 132 miles, stop twenty minutes ; to Philadelphia, 105 
miles, stop five minutes; thence to New York, ninety miles. 
The locomotives dip up water from side troughs at certain stations 
without stoppage. The trains are comprised of magnificent Pull- 
man parlour cars. It would be difficult to name any stretch of 
railway in the world, of equal length, where passengers can be 
more expeditiously and luxurivusly carried. The railroad mileage 
of the United States now exceeds the combined mileage of all 
Eupope, although the population of Europe, 282,000,000, is seven 
times greater than that of this country. Every year adds to the 
improvement as well as the length of American roads. How to 
make our railways better and safer is the constant study of the 
legion of engineers, inventors, and managers who are connected 
with them. The practical results of their labours will be naturally 
manifested in gradual changes for the better in all branches of 
railway service.-—Scientific American, 


THE annual railway returns of the Board of Trade just pub- 
lished for 1873 bring out the remarkable fact that the traffic of 
the railways of the United Kingdom has exactly doubled itself in 
thirteen a Exclusive of rents and tolls, &c., and taking the 
receipts from goods and passengers only, the gross income of the 
railways in 1873 was £55,675,000; in 1860 it was £27,767,000— 
increase £27,908,000—the increase being thus fractionally more 
than the whole income of 1860, The increase, of course, is partly 
due to the expenditure of additional capital and the increase of 
mileage, while there has also been an increase of the cost of work- 
ing to diminish the share of the increased return accruing to the 
railway proprietor. A comparison on these various points, says 
the Economist, shows the following general results :— 























| Increase. 
| 1873. 1860. wpe Per 
Amount, cent. 
| £ £ £ 
1. Capital paid up, total ..' 588,320,000 | $48,130,000 | 240,190,000 | 69°6 
2. Ditto, ordinary .. ++ 244,450,000 | 190,791,000 | 53,659,000 | 28-1 
8. Mileage open .. .. **| 16.082 10,433 5,649 | 54°38 
4. Receipts from passengers! 23,854,000 | 13,086,000 | 10,768,000 | 82°8 
Ditto, goods .. .. ++! $1,822,000 | 14,681,000 | 17,141,000 | 116°6 
55,675,000 | 27,767,000 | 27,909,000 | 100-4 
Ditto, miscellaneous ..| 2,067,000 _ a= pan 
Total receipts | 87,742,000 ne — vis 
5. Working expenses .. 30,753,000 | 13,187,000 | 17,566,000 | 185°1 
6. Net receipts .. .. ..| 26,989,000 | 14,579,000 | 12,410,000 | 85°5 
7. Proportions of net re- 
ceipts to paid-up capi- 
tal, percent... .. .. 4°59 4°19 0°40 9°5 














Thus the increase of working expenses has been very serious 
indeed, and the average return upon the capital is by comparison 
not much increased. The last result ought, however, to be 
qualified << consideration that a t part of the capital ex- 
penditure been on new lines, and that the return upon the 
average capital of the older lines must have increased in larger 
proportion than the average. The new lines, as a rule, are pro- 
bably much less productive than the old, and the greater part of 
the increase of business, which is nearly at the rate of 8 per cent. 
per annum, is thus due to the increase of the business of the 
country. The + improvement in the position of the ordinary 
shares of the older ways during the last ten years is thus 
amply accounted for. 








NOTES AND MEMORANDA. 


RECENT experiments by M. Sorel prove that carbon retains its 
reflecting capacity even at the highest temperatures. A sunbeam 
becomes reflected by diffusion and is polarised in exactly the same 
manner, whether it falls upon a brilliant flame or upon smoke, 


Ir appears that in 1871 there were in Saxony on 569 mines, em- 
bracing 36,095 hectares, and in 1872 there were 630 mines in 39,100 
hectares. Of the latter 312 were metalliferous and some other 
mines, 101 were collieries, and 217 were lignite mines. The mines 
appear to be well officered, for it seems that in the metalliferous 
mines there was one officer for each seventeen men employed, 
whilst, taking mines of all classes, there are twenty-two workmen 
for each officer, and the 1243 officers have likewise to attend to 
742 women. The number of accidents, however, appears to be 
comparatively smal). 


M. BecqQueRe notes another interesting experiment in electro- 
capillarity. A tube of glass is closed at one of its extremities by a 
membrane of collodion. With the tube is placed some sulphate 
of copper, and it is plunged in monosulphide of sodium. Crys- 
tallised copper is deposited within the tube, and sulphide of copper 
outside. Eventually the membrane becomes dissolved and dis- 
appears, but without interruption to the phenomena of deposit. 
The crystalline crust takes the place of the collodion without 
interrupting tbe functions. It becomes constantly thicker, 
metallic copper continuing to form on one side, and the sulphide 
on the other. It is suggested that this experiment may be of im- 
portance from a geological or mineralogical point of view. 


Fax has been grown in India chiefly for its seed for some 
years, but of late the Bengal Government has endeavoured to 
encourage its production as a fibre. Ireland is the great country 
for flax spinning, and raises a good portion of the fibre used, but 
Russia has more acres under flax than all the rest of the world. 
The total area for all countries is 3,000,000 acres, of which Russia 
has 1,600,000, Ireland 129,432, and the United States 61,204, acres. 
Prussia, Austria, and France are the greatest flax raisers, with 
the exception of Russia. The number of spindles in Ireland is 
909,490 ; in France, 620,000 ; but in Russia, the greatest producer, 
only 130,000. Great Britain and Ireland have 1,496,343 spindles, 
or nearly one half of all in the world, 


Amonc the various articles deposited in the corner stone of the 
New York New Coal and Iron Exchange, which was laid a few 
weeks ago, was a document containing the following curious scrap 
of history :—‘‘ The first locomotive that ran on a railroad on this 
Continent was imported from England by this company, was 
ordered in England by Horatio Allen, as-istant engineer, was 
sbipped from Liverpool, April 3rd, 1529, on board the packet ship 
John Jay ; arrived in New York 17th of May, 1829; was sent up 
the river to Rondout, and arrived the 4th of July, 1829; from 
thence was transported by canal, and arrived at Honesdale, 
July 23rd, 1829, and on the 8th of August made the trial trip. 
This locomotive was built at Stourbridge, England, and the boiler 
is now in use at Carbondale, Penn’a.” 


THE most efficacious process, according to Siissenguth, for the 
preparation of ether is to heat to 140 deg. a mixture of nine parts 
sulphuric acid at 66deg. B., and five cf 90 per cent. alcohol, 
alcohol being allowed to run in so that the level remains constant, 
By direct firing the vessel is apt to be destroyed, and accidents are 
rendered likely through the inflammability and volatility of the 
ether ; superheated steam is far more safe as a means of heating, 
though a little more costly. Iron vessels lined with lead appear 
to be preferable to copper or lead-lined copper vessels. When the 
operation is properly conducted, 66 per cemt. of ether (sp. gr. 0°73) 
is obtained, For 100 lb. of ether, 4 lb. sulphuric acid is required. 
The crude ether is washed with water and rectified. This washing 
and rectification may, however, be dispensed with by passing the 
vapours first through a jacketed receiver, the jacket of which 
contains water at about 35 deg.—alcohol and water condense in 
this, but not ether—and next through purifiers containing lumps of 
quick lime and trays of charcoal or coke soaked in caustic soda and 
well dried, whereby sulphur dioxide is removed. The purification 
simultaneously with the preparation is, however, open to several 
practical objections. The conditions of success and of a good yield 
consist in keeping the temperature constant and the flow of alcohol 
regular, 

AN American contemporary, the Engineering and Mining 
Journal, has the following concerning foreign blast furnaces: —The 
Government iron works at Gleiwits, in Silesia, well known in 
Europe as being the first on the Continent to smelt with coke, as 
well as for the experimental spirit which has always been shown 
in their management, offer an excellent means of comparing the 
furnace construction of different periods, The following details 
were officially supplied to the Austrian Government for its repart 
on the Vienna Exhibition : 








1799. 1826. 1854. | 1872. 








Height of furnace metres .. .. ..| 11°18 | 13°14! 15°04) 13°40 
Diameter of throat ,, so on oe 0°96 1°38 1°94 3°82 
Diameter of boshes __,, < + of 3°45) 3°14 4°70 5°34 
Diameter of crucible ,, ow. ae 0°94 | 0°63 0°94 2°56 


Capacity cubic metre .. .. .. ..| 40°31 | 48°14 | 117°53 | 220-70 
Weekly production in centners (cwt.).| 274°00 | 500°00 |1125°00 5090°00 
Production per cubic metre... .. ..| 6°8 | 10°4 | 96 | 22°¢ 





The metre is very nearly 40in. in length, and the cubic metre is, 
in round numbers, 364 cubic feet. This table shows that while 
an increase of height, with moderate enlargement in other dimen- 
sions, produced some improvement, both in the weekly product 
and in the product per cubic metre, this did not compare with the 
advantage resulting from the decided enlargement in diameter of 
throat, boshes and hearth, without increase of height. 


THE Bérsenzeitung of Berlin says,|that according to the last 
official reports, the total number of ironclads possessed by the 
various naval Powers of Europe, including those employed on 
coast service, is 244, The total number of screwships, exclusive 
of coast steamers and gunboats, is 431. Belgium, Switzerland, 
and Servia do not possess any navy at all, and Roumania has only 
a few gunboats on the Danube. Holland, Sweden, Norway, and 
Portugal, though they have fleets, have no ironclads for war ser- 
vice, Greece has 2 such ironclads; Germany, 3; Denmark, 3; 
Spai 7; Austria, 11; Russia, 15; Turkey, 15; France, 28; and 
England, 38. There is no coast-fleet of ironclads in Austria, 
I Y; Greece, or Portugal. Holland, on the other hand, though 
she has no ironclads for war service, has 18 iron-clad vessels for 
coast service ; England has 23, and France 30. As regards turret- 
ships, Germany has 2; Spain, Norway, and Denmark, 3 each; 
Turkey, 5; Sweden, 9—including, however, 4 small gunboats—and 
Russia, 13, Of screwships England has 132; France, 52; Russia, 48 ; 
Turkey, 44; Spain, 37; Holland, 25; Italy, 24; Germany and Den- 
mark, each 16; Austria, 14; Portugal, 8; Sweden and Norway, 5each; 
and Greece, 2. Germany, therefore, occupies the last place but one as 
regards ironclads for war service, the place as to coast iron- 
clads, and the eighth place as regards screwships ; but in 1875 her 
strength in ironc or war service will be increased to nine, so 
that she will occupy the seventh place, between Spain and Austria. 
The Bérsenzeitung adds that the naval power of a State is deter- 
mined not so much by the number of its ships as by the thickness 
of their iron plating, the power of their engines, and the b 
and quality of their guns, and that by next year six of the new 
German ironclads will be among the most powerful ships in the 
world, in these respects far surpassing those of Austria, Italy, and 
France. The number of sailors, engineers, stokers, &c., employed 
in the various navies of a is as follows :—England, 68,264, in- 
cluding 22,000 of the Na Reserve ; Russia, 36,000; France, 
33,570 ; Turkey, 21,000; om 14,000; Germany, 12,450 ; Austria, 
11,530; Italy, 11,200; Holland, 6260; Denmark, 4300 ; Norway, 
3500 ; and Portugal, 3300, 
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MISCELLANEA. 


A NuMBER of new spinning and weaving mills are about to be 
started in Bombay. Shares have been issued and are selling at a 
high premium. 

Tue Liverpool Mercury states that, subject to the approval of 
the Dock Board, it has been determined to reconstruct the deck of 
the landing stage with iron, which will be covered with a thin 
coating of wood. 


Letrers from St. Petersburgh state that a joint-stock company 
on a very grand scale is in course of formation for the purpose of 
manufacturing every object used on railways of Russian materials 
exclusively, so as to be independent of foreign countries in that 
respect. 

Tue Secretary of the Operative Spinners’ Association of Preston 
has issued a circular cautioning members of the society against 
cleaning dangerous machinery while in motion. He declares that 
at some mills **a spinner must jeopardise his life to save his 
situation.” 

Tue American Manufacturer states that ‘8, 9, 10, 11, and 
121b, T rails are now made onSin. trains. Although we believe but 
one of our city (Pittsburgh) mills does this, some half dozen rolling 
mills elsewhere have been supplied with rolls for this purpose 
from Pittsburgh.” 


Tue Great Eastern steamship left Sheerness harbour at two 
o’clock on Saturday, to Jay another cable between Ireland and 
America, The Great Eastern will stop at one or two westward 
ports to complete cvaling previous to leaving for Newfoundland. 
Lieutenant Brockmann, R.N., assisted by Mr. Beck, Trinity pilot, 
navigated the vessel out of the Medway. 


A PARLIAMENTARY return issued on Wednesday gives a list of all 
vessels coal-laden bound to the eastward of the Cape of Good Hope 
burnt or missing since the year 1868, The totalnumber up to the 
end of 1873 was 39, one of which was a steamship; the total 
tonnage was 40,501 tons; 24 out of the 39 were burnt and the re- 
mainder were missing ; and 375 lives were lost. 


TuHE Imperial Administration of Mines, says the Levant Herald, 
announces that it is ready to grant the concession of the working 
of an iron mine recently discovered at Darebeli, near the village of 
Seidi-Mahmoud, in the vileat of Koniah. The mine extends 
over a space of 4000 dounoums; the concession is for a term of 
ninety-nine years, and a royalty of 5 per cent, is payable to the 
State. 

Tus Clifton Union Rural Sanitary Authority having deter- 
mined upon effectually sewering and disposing of the sewage of 
Westbury-orTrym, Shirehampton, and stoke Bishop, have 
selected plans prepared by Messrs. Russ and Minns, of West- 
minster, and resolved to purchase land on which to,utilise the 
sewage in irrigation, instead of allowing it to pollute the rivers 
Trym and Avon. 


THe well-known business of Messrs. Milner and Son, safe 
manufacturers in Liverpool, is about to be transferred to a joint 
stock company. The capital of the new company will be 
£150,000, in £10 shares. The change is necessitated by the 
declining health of the head of the present firm. The managing 
director of the company will be Mr. Ratcliff, who is a member o 
the firm; and Mr. Clay, of Clay, Inman, and Co., is on the 
board. A promising prospectus has been issued. 


It is proposed making a read across Hyde Park, from Hamilton- 
place to Grosvenor-place. This road would be 700ft. long and 
60ft. wide, and would be made with the easy gradient of 1 in 60, 
passing under Constitution-hill by means of a bridge; that bridge 
would be 16ft. high over the proposed road, that being the height 
prescribed for railways when passing over a road, The alteration 
in the gradient of the poco ; bridge, as regards Constitution-hill, 
would be scarcely perceptible, 

THE Manchester Courier understands that the Mersey Dock 
Board propose to hold the Liverpool Gas Company answerable 
for the destruction of the landing stage, on the ground that the 
calamity arose from the carelessness of their workmen in permit- 
ting the gas to escape from the main pipe while using a naked 
light for soldering. Atthe meeting of the Liverpool Town Council 
on Wednesday, there was considerable discussion on the subject of 
the fire. It was alleged that the supply of hose was deficient, and 
that a length of 1000 yards had to be ordered from Manchester 
on theday following the tire, but the deputy-chairman of the watch 
committee said the supply was fully sufficient for ordinary con- 
tingencies. The council agreed to expend a sum not exceeding 
£1500 in the purchase of one or more steam fire engines. 


AccorDING to the Neue Freis Presse, the high traffic in Germany 
for coal and iron will once more make the canals the chief means 
for their transport. ‘‘We have already remarked,” it 
continues, ‘that it will bring about an increase in the importa- 
tion of coal from England, but not only coal, but also the 
iron trade from the Westphalian mines to Berlin will suffer. 
Berlin took the greater part of the iron from these mines, and 
we expect that not England but Belgium will supply it in future. 
Belgian iron brought by sea to Hamburgh, and thence on the Elbe 
to Berlin, comes cheaper than Westphalian iron brought by rail, 
and large contracts have already been entered into with Belgium. 
All this will compel the railway companies to lower their charges, 
om \ fear if they wait much longer they will not regain all they 

ave lost.” 


THE programme of experiments with the Moncrieff hydraulic 
siege carriage, which has been in progress at Shoeburyness for 
more than seven months, was concluded on Friday. Since the 
trial of this carriage on the 9th of July, the Committee on Heavy 
Guns have been thrice at Shoeburyness on this duty—viz., on the 
2ist, the 24th, and the 3lst of July. According to the Times, the 
first day the trials were confined to mounting and dismounting 
the 64-pounder M.L.R. gun, and connecting and disconnecting the 
apparatus for absorbing the recoil on the Moncrieff carriage. On 
the next occasion, the 24th, the trials were made at night, and 
were intended to test whether the gun—weighing 3} tons—and 
carriage could be taken separately toa battery under fire, and 
there mounted in the dark, Horses were provided, and the gun 
and gun-carriage removed from the barrack-square to a battery 
some distance off. The gun was mounted and ready for action in 
the battery at 11 30 p.m., within and hour and a-half from the 
time it left the barrack-square. On Friday last the trials were 
for rapid firing; twenty rounds of 12 lb. powder and 64-pound 
shot and shell were fired at angles of 5 deg. and 8 deg. eleva- 
tion. The carriage worked with rapid firing as well as it did when 
firing slowly. Before the last round, gravel and sand were 
thrown over and among the working parts to represent what might 
happen in action ; but this did not interfere with the perfect action 
of the carriage. The day's trials were concluded 3 taking the 
small air-holder containing air at high pressure, which is used 
for charging the apparatus, and firing at it. The firing was com- 
menced with ordinary rifles at 300 yards range witheut effect ; at 
200 yards the bullets which struck the air-holder did not injure it. 
A nine-pounder field-piece was then brought to bear on the air- 
holder at 500 yards range, with common shell; ten rounds were 
tired without a hit. To insure a hit a wooden target to burst the 
shells was placed six paces in front of the air-holder, and at the 
third shot after this, the holder was struck by a large fragment of 
the shell, aud the confined air escaped through an = in the 
metal thus made, without any tendency to burst explosively. The 
blow of the shell made a large indentation in the holder. This ex- 
periment established the fact that compressed air can be used for 
this purpose with safety. The pressure of air in the holder which 
was fired at was more than double what is used in the recoil 
cylinder of the carriage. These trials have been somewhat pro- 
lo: and severe, as the carriage under experiment was the 
em ent of a new principle, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AS#ER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. GeroLp and Co., Booksellers. 
LEIPSIC.—A. TwieTmever, Bookseller. 

NEW YORK.—Wi timer and Rocers, 47, Nassau-street. 


PUBLISHERS NOTICE. 


*.* With this week's number we issue as a Supplement a drawing 
of a new Plate Mill and Reversing Engines on Ramsbottom’s 
system, at the Bowling Iron Company's Works, designed by the 
late Mr. Joseph Willcock, C.E. Each number, as issued by the 
publisher, should contain this Supplement, and subscribers are 
requested to notify the fact should they not recewe it. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

W. M.—We cannot insert communications that have appeared elsewhere. 

J. G.—We think the week’s notice was good, but the custom of the district 
must be taken into account, There appears to have beena weekly hiring 














only. 

G. as ~iilene are many makers of machinery for sawing, wood working, &e. 
It is contrary to our rule to recommend firms. Consult our advertising 
columns, for surely such machinery is not dificult to obtain. 

X. X. W.—A cast iron pan ought to suit your purpose, but why not use an 
earthenware pan heated by a steam jacket? It would be much more easily 
kept clean, and the temperature would be more easily regulated. 

E. R. D.—We should not advise you to attempt to find a market for your 


invention until you have secured it by patent. Such an invention should 
not give rise to much difficulty in this respect. We cannot, of course, give 
you any idea as to what the patent might be worth in money. 

F. A. C.— The late Mr. John Grantham’s “ Treatise on Iron Ship Building” 
is the most elementary work that can be recommended, but the late Professor 
Rankine’s large work on the same subject is the best for the students’ use in 
our language. After its perusal Mr. John Scott Russell’s great work may 
be advantageously studied. 





COAL WASHING. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly inform; me of any good work, 
either in French or in English, on the subject of washing small coal on 
a large scale? Harrison THomas. 

34, Grande Rue, Dieppe. 

CIRCULATING LIBRARY OF TECHNICAL WORKS. 
(To the Bditor of The Engineer.) 

Srr,—Can any of your readers kindly inform me if there is any 
library in London from which I could have the newest and other books 
on engineering seat to me into the country to read? T. 

(We believe such a library was started about the commencement of the 
year, but we cannot say whether it is still in existence. Perhaps some 
uf our readers may know.—Eb. 








SUBSCRIPTIONS. 


Tar ENGINEER can be had, by order, from any newsagent in town or country, 
at the various railway stations, or it can if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) : — 

Half-yearly (including double number) .. «+. £0 14s. 6d. 
Yearly (including two double numbers) .. »«. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions for thin paper copies are received at the foliowing rates: 
Subseribers paying in advance, at these rates, will receive THe ENGINEER 
weekly and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 

rick Paper copies may be had if preferred at double postage. 

Remittance by Post-office Order. 
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The following Volumes of Tne ENGIneER can be had, price 18s. each :—Vols, 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36. 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and wnder is three shillings ; 
zach line afterwards, ninepence. The line averages eight words. When an 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements the country must be accompanied by stamps in 
pe arg Alternate advertisements will be inserted with all practicable re- 

rity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ApvERTISEMENTS CaxNor We InseRTED UNLESS DELIVERED BEFORE Six o’cLock on 

jurspay Evening in gach Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Geo Micke att 
other letters to be addressed to the Bditor of Taz EnGineEr, 168, Strand. 
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THE DECREPITUDE OF TEMPLE BAR. 

Were Temple Bar really the valuable monument of 
antiquity that cockney and corporate inhabitants of 
London are wont to consider it to be, we should be dis- 
posed to say that great neglect and want of foresight 
ure chargeable upon such authorities as are responsible 
for the foundations being laid for the new Courts of 
Law, or those whose business it was to look after the 
safety of the representative of the old City gate in view 
of the actual operations of the former. It is a matter of 


the most commonplace observation to even non-professional 
Londoners that the clay beds and loose gravel, to sa 
nothing of the soft spots intercolated or imbedded wi 








these, such as that about the west end of Westminster 


Abbey, consisting of what is rather incorrectly termed 
peat, are all me. 5 and compressible in various degrees, 
and that the erection of any very heavy structure beside 
lighter pre-existing ones situated upon any part of the 
soil of London, except, perhaps, upon some of the deepest 
and heaviest beds of outcropping gravel, is certain to be 
attended with such movements of the ground as to shatter, 
throw out of level, or otherwise injure the pre-existing 
adjacent structures. If it were ly important, there- 
fore, to have carefully preserved Temple Bar, proper 
measures should have been resorted to prior to excavating 
the great area and filling in the heavy mass of concrete 
upon which the buildings intended for the new Law Courts 
will probably some day or other stand. If even public 
safety had been regarded as it ought to have been, in view 
of the facts of the case we cannot but think that a good 
deal of blame rests upon the corporate authorities, or on 
their professional advisers, that such measures of pre- 
caution and preservation were not taken in proper time, 
for it has obviously been a mere matter of chance that the 
conditions which have induced a dangerous shattering and 
instability in Temple Bar, gave some warning of a gradual 
tending towards a fall which might have occurred without 
any warning, and so suddenly as to have been attended 
with frightful results, and even at this moment the 
temporary measures for public safety as yet taken seem 
miserably inefficient and incapable of preventing the fall 
of the structure should any sudden increase in the sub- 
sidence take place, an event which might certainly occur 
from no more powerful adventitious cause than the fall of 
a heavy storm of rain after the long continuance of dry 
weather which we have experienced. What actually has 
taken place is that the ground beneath the whole northern 
half of the structure has descended to an extent suffi- 
cient to produce cracks or rifts in the stonework 
and derangement of level in the string courses and 
entablature, together with a visible dislocation of parts of 
the centre elliptic arch over the carriage way. And what 
has been done or ordained to prevent the progress of dis- 
location, which is most mn still slowly in progress, 
ending in a sudden fall, has been to place two or three 
heavy deals beneath the centre of the soffit of the arch, 
and to place some vertical shores upon a timber footing 
beneath these, and to cause the wheel traffic to ata 
walking pace, the latter being a measure of very doubtful 
utility, inasmuch as it has been well ascertained by 
investigation in reference to the expected vibration of 
some of our underground railways, that slow traffic over 
pavement may produce a less rapid but a further extending 
vibratory movement than is due to a more rapid pace 
under circumstances otherwise the same. While we write 
we observe some further steps being taken for shoring up 
the centre arch, which appear to us, so far as we yet under- 
stand them by sight, entirely inadequate. What ought to 
have been done, and should in our opinion still forthwith be 
done, is to support the whole soffit of the arch, reaching 
as closely as possible to the haunches of the ellipse 
by a succession of timber frames placed transverse to the 
line of passage, and sustaining a thorough surface of 
sheeting planks, to remove the gates and to place, as 
nearly as possible within the space they occupy, upright 
baulks at either side of the archway, with transoms on the 
top suitably prepared to receive the arch frames, and secured 
at foot as effectively as possible. This donethetrafticthrough 
would at least be safe and unimpeded, and any plans for 
the future of the structure asa whole could be thought out 
at leisure and executed with safety. 

And nowcomesthe question,what ought to bedone with the 
structure? Had not this misfortune reached it, there can be 
little doubt that the “let alone” tendencies vf the English 
mind would have long continued to cherish the memories 
of bygone mummeries, and of awkward exhibitions of 

ursy lord mayors endeavouring to mount their horses 

rom a chair, after loyally presenting the City sword and 
keys along with a tedious address to some complacent 
looking but really impatient monarch. It is undoubtedly 
a civic, if not a national monument, and we are not so 
cultureless as to disregard it in that character; but it ever 
has been, and must continue, a public nuisance as an 
obstruction to the traffic of one of our greatest thorough- 
fares, and on that ground alone would probably sooner or 
later have to be perforce removed. But that is to grant it 
a length of life far longer than ,we think it likely to have 
had, no accident crippled it. A®sthetically, and albeit 
that it is the design of Wren, the building is faulty and 
ugly. It is an attempt to apply something of the rudi- 
ments of design exhibited in the great models of Roman 
gateways to the miserable conditions of the locality. The 
side arches over the footways may be in compliment 
termed Roman, but their combination with the beetle- 
browed elliptic arch between them is utterly incongruous 
and disproportionate, nor is there much to be said for any 
of the details above, nor for the sculpture of the statues 
which occupy the niches. Moreover, the tooth of time, 
and the boisterous life it has led, have rendered the 
chipped and defiled lower portion of the stonework an 
eyesore to taste. We are tolerably sure, therefore, 
that should it have been left uninjured and standing until 
after the completion of the lofty fagade of the new Courts 
of Law, the incongruity between the new and, let us 
hope, noble structure and the old and dwarf one 
close by, would have been such as to raise, even from 
archeologists and dilettanti, a cry for its removal. 
Moved to some other locality, as has been often suggested, 
it would be little better than an absurdity; but if removed 
from straddling across the Strand, some closely adjacent 
site could be found for it such and so near the present one 
as obviously and suitably to mark the site of the old City 
gate when London was really a walled town, and when 
the Knights Templars held custody of its bartizan towers, 
all that the utilitarian could demand would be satisfied. 
No one can at present point one out, though it may be pos- 
sible to devise one in connection—or at least not incon- 
gruous—with the designs for the new Law Courts, if ever 
these shall be settled. It appears obvious to us, therefore, 
that the wise course to adopt is to secure the public from 
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accident in something of the way we have s , and 
then to take down the whole structure stone by stone and 
deposit the whole— with permission of the First Com- 
missioner of Works—upon part of the ground cleared for 
the Law Courts, or elsewhere, if the civic authorities so 
will it, until such time as we may find out where advisedly 
to reconstruct it or such of it as may suitably perpe- 
tuate its existing site. Meanwhile the Strand would be 
rid of a nuisance, and as for the historic and imaginative 
side of the matter, it would in five years have ceased to 
excite any very lively regret. 


THE GAS QUESTION IN THE METROPOLIS. 


THE recent turmoil in reference to the London gas supply 
has culminated in a resolution by the Metropolitan Board 
of Works to apply to Parliament for power to manufacture 
gas and supply the same to the metropolis. It may be 

retty confidently affirmed that if Parliament knows what 
it is about, such a measure as this will never receive its 
sanction. There is an extravagance about the project which 
marks it out as extremely injudicious. In fact, we cannot 
suppose that the Metropolitan Board have any distinct 
intention of carrying out the scheme which is to be eribo- 
died in the bill. Their object is to get the companies into 
Parliament, and then and there to enforce certain terms 
upon them which shall be popular with the consumers. 
On the acceptance of such terms, the bill will be aban- 
doned. But the Board scarcely seem to realise what their 
position will be if the companies refuse to come to terms, 
Will the Board in that case still go on with their bill, and, 
if they do, what will become of it? In 1866 the Cor- 

ration had a similar but smaller scheme, consisting of a 

ill by which they were to be empowered to supply the 
City with 18-candle gas at 3s. per 1000ft. They were mer- 
cifully subjected to defeat, the Select Committee to whom 
the bill was referred being content to knock it on the head 
after hearing all that its promoters could say for it, the 
companies not being called upon to make any reply. The 
companies made no concession in order to gain this vic- 
tory, but there was the patent defect that the bill ignored 
the existing supply, although its provisions were based on 
the assumption that the whole supply of the city should be 
from the Corporation works. The scheme of the Metropo- 
litan Board, as at present propounded, has the same objec- 
tionable feature, and in a greater degree, seeing that not 
the City only, but all London is concerned. The circum- 
stance that ten millions of money have been expended in 
supplying London with gas is entirely passed over, and 
the Metropolitan Board contemplate going wo Parliament 
for power to supply ~ to the metropolis, just as though 
London was at this hour illuminated by oil and candles. 
There is a lack of practical earnestness about the scheme 
which makes it a very unfit device for coercing the com- 
panies. At all events the latter are not likely to be 
frightened at it, and if any parties are frightened we 
should rather think it would be the Select Committee. A 
fresh gas supply brought into London would be almost 
equal in some respects to an earthquake. The tearing-up 
of streets and the irruption of contractors’ carts would 
make the metropolitan thoroughfares a scene of confusion 
for years to come. Perhaps some powerful body will in 
the next place propose to supply all England with rail- 
ways, without deigning to take any notice of the existing 
lines. No doubt it would be possible to construct rail- 
ways on a better plan than was first adopted, and if there 
were no shareholders to receive dividends there might be a 
reduction of fares. But we cannot ignore either railway 
companies or gas companies, even though they may not 
please us in all respects. 

It is evidently expected by the Metropolitan Board that 
the London gas companies will “cave in” at the sight of 
this bill. But we fancy that the companies are a little too 
tough for that. At the same time there is a grave ques- 
tion concerned in this matter, which ought to be carefully 
considered. Would the Legislature be justified in passing 
such a measure as this projected gas bill? The Lon- 
don gas companies are simply exercising the powers 
which Parliament has conferred upon them; and, on 
the faith that these powers would be continued to them, 
they have raised large sums of money. If the companies 
have violated their Acts of Parliament, how is it that the 
law is not administered so as tocorrect such misdoing? If 
the law itself is bad, is it not in the power of the Metro- 
politan Board toask for its amendment! There is, indeed, 
a doctrine afloat that Parliament will not interfere to alter 
an Act once granted toa gas company. Ifa gas company 
comes before Parliament pa, fresh powers, then the 
granting of such powers may be made conditional on the 
observance of certain new stipulations. A company re- 
quiring power to raise additional capital, so as to enlarge 
its works and keep pace with the public demands, may 
denied such authority unless it agrees to supply gas at a 
certain price. This itself is a painful trap for some com- 
panies. They are bound to supply their district with gas 
to any extent its inhabitants may desire, and yet the 
company may not have the means to extend its works. It 
was by yielding to the terms of Mr. Cardwell’s committee 
that the Chartered Company obtained power in 1868 to 
raise capital for the construction of the Beckton Gasworks, 
In the following year the Imperial, which was very hard 
pressed for space, obtained powers of extension by yielding 
to terms similar, though not exactly equal, to those im- 
posed upon the Chartered. The Chartered last year, and 

in this year, and the Imperial in the present year, have 
obtained the sanction of the Board of Trade to a temporary 
rise in the price of their gas. This has been the occasion 
of very loud complaint, although the price has thus been 
settled by the authority of the Revising Commissioners 
appointed by the Board of Trade. The law has been 
strictly observed, and it should be remembered that the 
Acts of 1868 and 1869 were really forced upon the Char- 
tered and the Imperial, who yielded in order that they 

ight gain authority to construct their new works. 

tT Parliament is too virtuous to disturb a bargain once 
made, that is to say, if Parliament does not feel at liberty 
to alter the enactments er by the several companies, 
on what principle can Parliament be asked to throw the 
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companies overboard altogether, by giving power to some 
cer bole to go and occupy the whole ground? If the 
existing companies were found really incapable of doing 
the work assigned to them, the introduction of some 
further agency might be justified. A railway which is in- 
sufficient for the traffic of a district may very well be sup- 
plemented by another. But the London gas companies are 
not unequal to their work. There isalso a moral compact 
existing between them and Parliament, by which the com- 
ies are secured in the ssion of certain districts, so 
ong as they fulfil their legal obligations. By the Metro- 
polis Gas Act, 1860, the whole of London is apportioned 
among the several gas companies, and certain powers in 
connection therewith are conferred upon the Home Secre- 
tary. Thus, in reference to that functionary, it is provided 
that “upon proof to his satisfaction being given that any 
of the said gas companies are not in a position adequately 
to supply with gas their respective districts, or have sub- 
stantially failed to fulfil the obligations imposed by this Act,” 
then he, the Home Secretary, “may make such alterations 
in the boundaries of such districts, or admit any new com- 
pany respectively, as he thinks proper.” We will ask how 
it can be consistent with good faith on the part of Par- 
liament to authorise what is tantamount to the admission 
of a new company into every district, when there is no 
roof that, the existing companies have rendered themselves 
iable to the operation of the clause just quoted ? 

Are the companies then for ever intrenched in their 
osition, and is there no power that can deal with them ? 
vidently this is not the case. If they “substantially fail 
to fulfil their obligations,” the law of 1860 may be enforced 
against them, It will be said in some quarters that it is 
an obligation on the companies to supply gas as cheaply as 
they can, and that they are not doing so, If this could be 
proved it might, perhaps, meet the spirit of the law of 
1860, But there is another way of approaching the 
question, If the companies are working extravagantly, 
and charging a high price for their commodity, the Metro- 
politan Board can seek for power to buy up the whole of 
the gas undertakings in London, For this proceeding the 
course is perfectly clear. If half that is said about the gas 
companies be true, the Metropolitan Board could not do 
better than buy them up, even at their present high price. 
But the party to be principally considered is the consumer, 
and we are not sure that he would be benetited by the 
arrangement. The prospect for the consumer just now is 
not very hopeful, and as he is generally a ratepayer as well 
as a consumer, he is doubly to be pitied. We may expect 
a grand gas fight next year, costing no small amount of 
money. The companies will get their costs out of the con- 
sumers, and the Metropolitan Board will get theirs out of 
the ratepayers, so that not a few of the inhabitants of the 
metropolis will have the pleasure of paying both sides. 
Still, it is all pro bono publico. The Board only want 
cheap gas, and they are trying to get it ; they are to be 
thanked for their good intentions, and we observe in the 
speeches of Mr. Newton and others a commendable desire 
to come to an understanding with the gas companies. It 
would be better to do this than to fight, and we cannot 
help thinking that if it comes to fighting the Metropolitan 
Board will get the worst of it. 








MODERN GEOMETRY. 


As this subject is of so great importance to the engi- 
neering world, we have no hesitation in calling further at- 
tention to it. In our remarks on the Geometrical Asso- 
ciation—Tur Enaineer, Feb. 6th, p. 101—we asked : Is 
improvement needed ! Thoughtful men will at once reply, 
of course we need improvement in this, as in every other 
subject connected with mundane affairs, But the great 
difliculty is to decide what is an improvement and what is 
not. “ Time,” we are told, “is money.” In fact, the intro- 
duction of machinery—the improvement of machinery in 
almost every branch of trade—points out most unnistakeably 
the desire to save time. Now, no mechanical engineer 
would think of putting several connecting rods, or two 
wheels, where one would be amply sufticient. Certainly, 
civil engineers have for many years erred in putting too 
much iron in their columns, girders, &c., but it is better to 
have strength to resist strain than weakness to fail when 
tried exceptionally. If, then, we are looked upon as 
machines, it is obvious that our work will be better done 
if we are not restrained on every side by double rods or 
chains, or weighted with too great an amount of material. 
The first object of every engineer should be to do the 

reatest amount of work with the least material, in the 
east possible time, in the best possible manner. His 
whole training should tend to assist him in this; and as 
example is better than precept, no time nor material 
should be wasted in giving him the education he needs. 
Old-fashioned gardeners used to waste time and materials 
in aping the Dutch, the results suiting the caprice of the 
gardener or the vitiated taste of the owner, whilst beauty, 
strength, and comeliness were lacking. Our educators 
seemed to have falien in with these views too, with very 
similar results ; but we must not now discuss the whole 
education of an engineer, There are few, probably, of our 
readers who are unacquainted with the little volume issued 
by the Institution of Civil Engineers in 1870 on “ The 
Education and Status of Civil Engineering.” Our advice 
to those few is, make yourselves acquainted with the con- 
tents of this work. as soon as possible. You will find 
therein a comprehensive view of the engineering studies of 
various nations, and wil) find that England is not quite so 
brilliant a star as you may imagine her to be. You will 
find too how great a ng wes | plays in the thorough 
training of an engineer. thematics constantly recurs as 
the leading feature in the training. Mr. Wilson, in his 
admirable work on geometry, attempts to give in a few 
short oy yer an answer to the question—What is the 
object of the science of geometry? He says :— 

‘* It is not measurement, because that may be done pe | If 
I want to find the height of a tower I may go to the top and let a 
string down to the bottom and then measure the string; but this 
is not geometry, though it is measurement. Geometry is the 
science of indirect measurement, in which, for example, by mea- 





one line we learn the length of another. If I measure the 

of the shadow of the tower, and also the length of a vertical 
stick and its shadow, and have proved etrical reasoning, 
that as the length of the shadow of the sti s to the le of the 
shadow of the tower, so is the height of the stick to the height of 
the tower, that is, measure the height of the tower indirectly — 
this is a geometrical operation. Now it is plain that many mea- 
surements must be effected indirectly. How, for example, is the 
height of a mountain ascertained? Or how is the distance of the 
moon from the earth found out to be very nearly 238,000 miles? 
How do we know the size of the sun, or the weight of some of the 
stars, or the velocity of light? It is plain that these results must 
be obtained by indirect measurement, and some of them are ob- 
tained by measurement extremely indirect and circuitous, and 
consisting of a very great number of successive steps of reasoning, 
each result, as soon as it is obtained, serving as the starting-point 
from which fresh results are attainable. Now elementary geometry 
gives the beginning of all such chains of reasoning.” 

Speaking more especially to the young student who may 
be just gaining some idea of statics, dynamics, Xc., it can 
easily be shown that his knowledge of geometry should be 
thorough, at any rate as far as the first six books of Euclid 
are concerned. He meets with information on the parallelo- 
gram of forces, the triangle of forces with similar and dis- 
similar parallel forces, with simple machines and combina- 
tions of simple machines, and from first to last he finds a 
constant repetition of the ratio of power to weight, of 
weight to power. 

Just so, again, do we find this constant recurrence of 
geometrical methods in considering the strains, &c, of 
roofs, bridges, girders, and so on. Under all circumstances, 
in all places, in every branch of professional life, are we 
dependent upon geometry. Thus we call attention to the 
necessity of a knowledge of it. How then shall we obtain 
this knowledge? From Euclid, say some—from a work 
written more than 2000 years ago. Has geometry, then, 
remained quiescent whilst other branches of mathematics 
have moved forward? Do we really know just as much 
now—no more, no less—as when Euclid completed his 
famous work? Of course geometrical studies have shared 
in the general progression; they are now far in advance of 
what they were then, and even the opponents of “ change” 
are bound to admit this. 

It may be as well to take a cursory glance at a few of 
the shortcomings of Euclid. Those who desire a fuller 
exposition of this subject should read the various articles 
by Professor de Morgan, Mr. Wilson, Dr. J. Jones, &c. 
Professor de Morgan favoured Euclid, yet, perhaps, he 
more than any modern mathematician pointed out the 
defects of that author. Of the definitions he says : 3, 5, 
and 13 are obvious statements, but not definitions of words; 
8, 26, 31 to 34 are never subsequently used, 18 is really a 
theorem which ought to be III. 1. The other definitions 
are (1) those which do not explzin their terms, but demand 
a notion already existing in the student’s mind; or are purely 
verbal definitions. Many terms used are not explained at 
all, as—parallelogram, alternate angles, diagonal, comple- 
ment, pentagon, &c. The tulates and axioms are as 
bad ; the former restrict, for example, the use of the com- 
pusses, and thus necessitate the propositions 1, 2, and 1, 3. 
Of the latter, two are theorems—one is wanting. Generally 
the faults of Euclid may be discussed under four heads* 
—phraseology, method, matter, and particular doctrines, 
The phraseology is verbose, the language stiff and formal, 
the nomenclature antiquated, and when a word is once used 
in a certain sense there is no notion of modifying or gene- 
ralising its use in any way, though the necessity of the case 
may require it. And it must be confessed that because of 
our conservative tendencies we have hitherto wasted time 
and trouble in not allowing a freer and more extended use 
of symbols. Why should one be compelled to write :— 
“Taking the sq. on A B from the sq. on C D gives 
the rectangle B 1), D E, instead of CD? — A B*= BD, 
D E.” Cambridge does allow the use of certain signs and 
abbreviations, but why not extend them? Surely no one 
could mistake the signs +, —, =, 4, etc, pl), &e. A 
little time might thus be saved, but it would be little in 
comparison with modern methods of proof in many cases ; 
for example, the 12th and 13th propositions are in French 
books proved in as many lines—thus the 13th: 

From the apex let fall the perpen- 
dicular AD on BC. ‘Then in the 
right angled triangles ADC ADB 

AC*=AD*+DCt ... () 
AB*=AD*+BD*.. . (2) 
and from figure D C=BC—BD, 
squaring D C?=B C? +B D? — 

SPUBD. 2c ice ee & 


In the fifth book, Dr. Morgan’s braic notation is 
employed to simplify the Euclidean method. We may say, 
then, that this is an attempt to improve Euclid without 
making any very radical change. On the contrary, 
Mr. Wilson’s book has little or nothing in common with 
Euclid. To a very great extent it is based upon the 
elaborate syllabus drawn up by the Geometrical Associa- 
tion, and adheres very closely to it. 

Both authors seem thoroughly to understand that it is 
not mere ability to reproduce just what is given in the book 
that is required of the student, but the ability to use the 
bookwork in the solution of new and original propositions. 
Hence both give a copious and well selected series of 
exercises. There is, perhaps, a little too great a tendency 
to restrict these exercises to such as are given in examina- 
tions, leaving practical problems to be solved as they arise. 
It may be that they think technical works the proper place 
for such problems; albeit, another gentleman, Dr, Wormell, 
has mingled in a very excellent manner both theory and 
practice in his text-books on “ Plane and Solid Geometry,” 
published by Mr. Murby. These latter are probably more 
adapted for private study, while the former are intended 
for school and college work. We believe that every 
mechanic, whether carpenter, bricklayer, stonemason, or 
metal-worker, would derive much valuable information 
from the study of Dr. Wormell’s works. 

We have no intention of criticising these various works; 
our aim has been to show—(1) the necessity for geometrical 
knowledge, both as regards the mechanical and civil 
engineer; (2) that the old Euclidean path is a long one, and 
one not altogether adapted for the object in view; (3) and 
that an attempt has been made to improve this path, and 
to render the acquisition of the desired knowledge much 
easier, One objection to change is, that Euclid is a system of 
logic as well as of geometry, and that it is studied because 
of the former as well as of the latter. We believe that 
such a statement is an exaggeration of facts, and that logic 
is taught and studied a by books specially treat- 
ing of that branch of education. But at any rate this is 
no objection if we suppose a new system and its corre- 
sponding text-book tote logical too. Mr. Wilson, in his 
preface to the work above meutioned, says : “ The test of 
logical training is the power of applying the same process 
of reasoning to new matter. If a boy has learnt logic, he 
can use his logic. It is a mere delusion to believe that 
boys or men have got a logical training from the study of 
Euclid, if they are unable to solve a problem or work a 
deduction. Their recollection of Euclid may be perfect, 
but the test of training is the power it has given; and if 
men can produce no original work the training is assuredly 
worth very little.” What results, then, do we get from 
Euclid? Unfortunately, this is but too easily answered. 
Taking Cambridge as our example, we find that “ of the 
600 students who go into residence every year not more 
than 100 are, at the end of their course, sufficiently 
acquainted with geometry to do original work in the science. 
Of the remaining 500 some have a superficial acquaintance 
with Books I. to III.; but it is doubtful whether a man 
among them has an elementary knowledge of any part of 
geometry whatsoever.”* This is the statement of a follower 
of Euclid’s methods, and it is but just to add, he attempts 
to point out how such a state of affairs might be remedied, 
and the use of Euclid retained. Again, if logic is what we 
require, how is it that Euclid’s Fifth Book has long been 
left out in the cold? Few read it; and yet the treatment is 
logical and vigorous, But we have not to decide these 
questions, We only desire to put the matter fairly before 
our readers, asking them to think it over, and to assist 
those who are gathering information to obtain the required 
information, and to come to a right conclusion, 





Tue Tay Bripce.—It has eo been announced in our 
columns that the firm of Hopkins, Gilkes, and Co., Limited, of 
the Tees-side Ironworks, Middlesbrough, have entered into a con- 
tract with the North British Railway Company for the completion 
of the great engineering work known as the Tay Bridge, near 
Dundee. This, when finished, will be the longest bridge over a 
running stream in the whole world. The total length will be 
10,321ft., or nearly two miles, so that it is 1127ft. longer than the 
Victoria Bridge, Montreal, which is 9194ft. in length, and which 
has hitherto claimed the distinction that will henceforth be 
awarded to the Tay Bridge. There are, of course, bridges of con- 
siderably greater length than either, although none spanning a 
tidal river. There is, for example, the Tensas and Mobile Bridge, 
on the Mobile and Montgomery Kailway, which is fifteen miles in 
length, but the greater part of this bridge is carried over great 
morasses, where the engineering and other difficulties to be sur- 

ted were not at all comparable to those met with in this 








From (1) (2) and (3) we get a fe ° 
AC*=AB* + BC?—2 BC, BD.—Q.E.D. 

The 12th may be proved similarly. We can only stop 
to refer to one example of Euclid’s method. He uses the 
proof by superposition in I, 1V. Why notin I. V.? His 
matter is as faulty. Propositions not required are given; 
others which ought to be given are not to be found; many 
by a change of position could be solved much more easily. 

Many branches of the subject were unknown to Euclid. 
The very names locus, intersection of loci, projection, har- 
monics, &c., do not occur in his treatise. 

These, then, are some of the difficulties we have to deal 
with. Shall we continue to waste more valuable time in 
using such a faulty book, or shall we attempt some im- 
provement? Numerous text-books have been issued from 
the English press during the past few years, but only two 
or three of these seem to be received with any great favour. 
These are (1) “ Elements of Geometry,” by J. Hainblin 
Smith, M.A., published by Messrs. Rivington; and (2) 
“El tary G try,” Books I., IT., and IIL, by J. M. 
Wilson, M.A., published by Messrs, Macmillan and Co. 

The former of these aims “ oF arg Euclid’s order, to 
supply omissions, to remove defects, to give brief notes of 
Me tion and simpler methods of proof in cases of 
acknowledged difficulty.” . . . The third book deviates 
with even greater boldness than the first two from the 
precise line of Euclid’s method, by the application of super- 
position as a test of equality, to the conception of an angle 
asa itude of unlimited increase 3 to the develop- 
ment of the methods connected with loci and symmetry. 


* Dx J. Jones “On the Unsuitablencas of Buclid.” 

















case; and even after our American cousins have got all 
due credit for the big things they have done in this direc- 
tion, the fact will still remain that the Tay Bridge is in 
its way perhaps the most remarkable structure in the world. 
By the death of Mr, Charles de Bergue, the contract for the con- 
struction of the Tay Bridge became void ; and as his trustees were 
not disposed to accept the responsibility of carrying out such a 
large undertaking, the North British Railway Company were 
compelled to select some other firm competent and willing to 
complete the work. ‘Their choice fell upon Messrs. Hopkins, 
Gilkes, and Co., of Middlesbrough, and Mr. Edgar Gilkes 
has for some time past been at Dundee, making the ange | 
arrangements for pr ting the pended operations wit 

the desired rapidity. Although this is probably the heaviest 
contract of the kind that was ever undertaken by a North of 
England firm, it is one which the great experience and abundant 
resources of the company fit them in an especial degree to carry out 
satisfactorily. They have just completed several very large bridges 
for the Maidstone and Sevenoaks Railway just opened ; recently 
they built a bridge with a single span of 215ft. for a railway in 
Finland ; the viaduct across the Valley at Saltburn, opposite the 
Zetland Hotel, is another of their constructions ; and at the present 
time they are constructing several large wrought and cast iron 
bridges for the Leeds and Wetherley line. It is calculated that 
3700 tons of castiron and 3500 tons of malleable iron will be used 
in the construction of the Tay Bridge, making altogether about 
7200 tons of iron. But, in addition to this, the work will require 
12,000 or 15,000 casks of cement and 10,000,000 bricks. It was 
originally 1? that the Tay Bridge would be completed before 
the end of 1874, but we are now ina position to announce that 
it is not likely to be finished bef: 





pos 
‘ore the close of 1876. Meanwhile, 
the railway connections on both sides of the river are being pro- 
ceeded with, and it is confidently anticipated that this wndateking 
will, when concluded, prove second to none that has yet been 
carried out in Scotland so far as regards its value and importance, 
—Newcastle Chronicle. 





* Hamblin Smith, “Journal of Education,” July, 1873. 
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THE SMELTING OF ARGENTIFEROUS LEAD ORES 
IN NEVADA, UTAH, AND MONTANA. 
(Continued from page 77.) 

IN some instances it is desirable to make provision for draining 
off the surface-water by arched channels, as the furnace bottom 
ought to be absolutely dry. If the furnace is intended to be i 
vided with hearth-plates, like the one described, those, as well as 
the cast iron pillars, are to be put in place now, Then the inside 
of the hearth-plates is carried up of sandstone blocks 2ft. wide by 
1ft. thick, leaving sufficient room for the tap-holes and an open 
space at the dam plate. In Eureka, as soon as the mason work 
has progressed to 7in. above the plates, the tuyeres are placed in 
position and walled in with fire-brick or sandstone. ree feet 
above the dam-plate the arch over the breast is started and the 
masonry continued to a level with the top of the pillars. Then the 
flange which is to bear the upper part of the furnace is put in its 
place and well bolted to the pillars. The flange is 2in. thick. The 
part of the furnace above this flange may consist of inferior sand- 
stone or even common brick, 1ft. or 18in, thick, as it is less affected 
by the heat and corrosive action of the ore. About Gin. or lft. 
above the charging floor the chimney for carrying off the fumes is 
started and continued to a height of from 12ft, to 15ft., leaving 
out spaces for the feed holes 3ft. wide by 2}ft. high at two oppo- 
site walls. The chimney ought to have a sufficient opening—say 
3ft.— at the top to prevent the smoke from issuing through the 
feed holes into the charging room. The use of sheet iron smoke- 
stacks is objectionable, as they always get red hot in the operation 
of lighting up and blowing out a furnace, and then castle yield 
to the comming action of the oxygen of the air. To keep the 
masonwork from spreading it is braced by a sufficient number of 
wrought or cast iron uprights, which are sustained in position by 
wrought iron bands passing over them. The latter are bolted 
together. The first bands are laid round the furnace about 2ft. 
above the dam plate, and thez follow one another in spaces lft. 
apart. Atthe Richmond and Winnamuck Company's furnaces the 
upper part of the furnaces is bound by an iron shell, Now, the 
foundation is covered with soil, made firm by pounding, to within 
3ft. below the upper edge of the plates, and a track is made for 
the slag trucks, After having connected the tuyeres with the water 
tank by wrought iron pipes of convenient size, fin or l}in., the 
work of seasoning commences, A fire of billet wood is kept slowly 
and steadily increasing in the furnace for about two weeks. During 
that time the bolts oughé to be loosened to prevent the stones or 
bricks from being cracked by the escaping moisture. As soon as 
the furnace walls get warm outside and no more moisture is per- 
ceptible in the joints, the furnace is ready for use. The fire is 
withdrawn and the furnace cooled down enough to allow a man to 
work inside. The bottom stone, previously put in, is now pro- 
vided with a thin coating of clay or brasque (a composition of 
powdered charcoal and clay in varying proportions), which is 
rammed in with a wooden stamper, after wetting it until it just 
coheres in lumps. The dam is made in the same manner, but of 
very good fire-clay, and taking care to make it extremely bard. It 
has a steep pitch toward the bottom. The tap-hole is made by 
pounding clay into the space left for that purpose and turning a 
pointed stick on the outside round a central axis, thus circum- 
scribing a cone, The tap-hole may be in the front plate, which is 
best, or in aside of the furnace. Generally a large furnace has 
two tap-holes on a sides, and at right angles with the front 
plates. One tap-hole is at the deepest point of the bottom, the 
other one a few inches above it, Thus the metal may be tapped 
high or drawn off entirely, according to the circumstances. Mr. 
Arents, of the Eureka Consolidated Works, recently made an 
attempt to do away with the inconvenient mode of tapping 
hitherto in use, and his efforts have been crowned with such 
success that there is not a single furnace in Eureka without this 
peculiar contrivance, termed the ‘‘syphon tap” or ‘automatic 
tap.” It consists of a sheet iron cylindrical shell, which is bolted 
on to one of the cast iron plates, in which formerly one of the tap- 
holes would have been located, and Gin. below the top of the plate. 
Through a hole in the side of this shell towards the furnace passes 
a3in. wrought iron pipe into another hole in the furnace plate, 
and obliquely down to the lowest part of the hearth inside. The 
highest point of the pipe lies in the middle of the shell, and 
a foot or more below its upper rim. The cylinder is rammed 
full of fire-clay, the pipe being meanwhile closed by a 


plug. A basin, 18in, in diameter, is then cut out and the 
plug withdrawn, The rim of the basin is on a level about 
lin, lower than the lowest level of the matte-spout, 


which is from 3in. to din. below the level of the slag- 
spout, so that the two can be drawn off separately. During the 
running of the furnace the lead stands always as high in this basin 
as in the crucible inside of the furnace. It is proved by the actual 
working results, since this improvement was introduced, that: 
1, The furnace runs more regularly than before. 2. The lead 
obtained is purer. 3. ‘‘Sows” are prevented, 4. The work of 
the smelters, is lightened. 

These results agree entirely with the theories bearing on the 
subject, and it can be shown that a fifth beneficial result might be 
added, namely saving of fuel. When the usual method of tapping 
a lead furnace is followed the blast is stopped and the tap-hole in 
the bottom of the crucible is opened (sometimes with great diffi- 
culty, when metal has cooled in it at a former tapping). The lead, 
matte, and slag run out into the kettle, the hole is stopped again 
with clay, or a mixture of clay and coal dust, called “‘stiibbe” or 
“‘brasque,” and the blast is turned on and smelting resumed. 
With the cleaning of the crucible, building up of fore-hearth, &c., 
this part of the smelting often takes considerable time, and 
the temperature in the furnace is reduced. so that much 
fuel is burned to make up the lost heat. Irregularities in the 
running of the furnace are frequently directly traceable to this 
cause; and the firstcommencement of the formation of ‘‘sows” occurs 
also in nearly all cases during the stoppages, when the small 
doughy masses of reduced metallic iron have an opportunity to 
stick to the bottom of the crucible, which is no longer protected 
by a liquid mass. It is well known to every metallurgist that 
whenever the foundation is laid for a ‘‘ sow” it is extremely dif- 
ficult to prevent its rapid growth; and even if the larger parts 
are broken or chiselled out at every tapping the iron will con- 
tinually gain on the smelter. By the employment of the automa- 
tic tap the first formation of ‘‘sows” is evidently prevented. 
Even if there be much iron from the charge¥reduced to the me- 
tallic state, the lumps will not come in contact with the bottom, 
but will always swim on the lead-bath. Being here exposed to the 
oxidising influence of the blast, they will be carried into the slag. 
Furthermore, this arrangement for tapping carries the molten lead 
out from the bottom of the blast furnace as fast as the metal is 

uced inside, At the same time the lead smelted from the 
charge above remains in the crucible long enough to give the molten 
ingredients the required time to react upon other and separate 
according to specific gravity. The 1 obtained must be purer, 
because it is taken from the bottom of the crucible, where the purest 
(heaviest) metal gathers, and because the foreign (lighter) metals 
asiron, zino, &o,, are kept longer under the influence of the blast, and 
thus are — oxidised and slagged. The work of the smeltersis of 
ourseconsiderably lightened, because, in addition to the tapping, the 
hard work of removing ‘‘sows,” loosening the charge in the crucible 
after tapping, &c., is with. It seems that this invention 
is one of the first — anee for lead and copper smelting. For 
copper matte the pipe must be of olay, hen the furnace is 
blown out the last of the lead is of course drawn off through the 
lowest tap-hole, into a basin of 40in. diameter and 18in, depth, at 
the side of the furnace opposite the automatic ta; , in the same 
manner as this has always been done. As soon as the bottom is 
made the breast must be put in. About 6in, above the front plate 
a straight arch, called the “bridge,” is started of fire-bricks, In 
accordance with the thickness of the breast desired, are laid 
Wise or edgewise, At Eureka the breast is made Sint thins 








although 4in. would be sufficient. A fire is now started in 
the hearth, syphon-tap, and lead-well to dry them. In the 
hearth the fire is continued till it gets red-hot, This is done 
by filling the hearth with lump coal and kindling it. After itis all 
burned down the ashes are withdrawn and a fresh fire started. 
These operations are continued till the desired end is accomplished, 
which generally takes two a 

Ores.—The majority of smelting ores with which the smelters of 
Utah and Nevada have to deal are galena and the carbonates, sul- 
phocarbonates, and antimoniates of lead. According to the quan- 
tity and quality of the fangue, we may classify them as:--1, Ores 
containing all the slag-forming ingredients—oxide of iron, silica, 
lime—in the proper proportions, or neutral ores—Eureka Consoli- 
dated Company’s mines. 2. Basic ores, with lime and oxide of 
iron or manganese, and no silica, or not in sufficient quantities— 
White Pine, East Canyon, American Fork, Cottonwood, Eureka, 
Nevada. 3. Acid or hard ores, with silica and clay prevail- 
pe IY Canyon, Stockton, Tintic? Humboldt? Pro- 
vided the slag-forming ingredients alone be present, galena ores, 
when pane through a blast furnace, do not yield metallic lead at 
once, but a mixture of metallic lead with vm ne of lead (lead- 
regulus, matter), and othersulphurets, if such be present—an article 
that finds no market, In order to produce metallic lead, galenas 
may be smelted with an addition of metallic iron (5 per cent. or 
more, according to circumstances), or after roasting. 

In the first case the iron unites with the sulphur of the galena to 
form a sulphuret of iron, called iron-matte, and metallic lead is set 
free, This reaction is, however, not complete, as a considerable 
quantity of sulphuret of lead, and with it silver, is retained by the 
iron-matte, necessitating another roasting and smelting operation. 
The iron-matte being lighter than the lead floats on the top of the 
latter, and thus can be easily separated from it after cooling. 

The combined roasting and smelting process is preferable to the 
iron-reduction process, The galena is first roasted in heaps, stalls, 
or reverberatory furnaces. Roasting in heaps and stalls is cheaper, 
as the ore may be used in lumps, and no expensive apparatus is re- 
quired ; but it is more tedious and incomplete, and only suited for 
galenas containing a large percentage of sulphurets of iron or 
copper. The latter prevent the ore from smelting together, and so 
stopping the roasting process, and their sulphur furnishes the 
necessary fuel. 

The roasting in reverberatories is by all means the best prepara- 
tion of galena ores for smelting. In this country it is generally 
done in small Mexican furnaces, called galemadors (a corruption of 
“*galenadores”), of the shape given in Kiistel’s *‘ Nevada and 
California Processes.” After the roasting operation is finished the 
heat is so increased that the ore is converted into a slag, principally 
silicate of lead, which is drawn out of the furnace, cooled, and 
broken up into large pieces, of convenient size. The agglomerated 
ore is then passed through the blast furnace, with the proper 
quantity of fluxes (Cerro Gordo, California; Big Cottonwood, 
Corinne). The quantity agglomerated is 10 tons in twenty-four 
hours, at a cost of about 4 dols, per ton. 

sefore smelting the ores ought to be reduced to the proper size. 
Some of the Eureka ores, yielding a very basic slag, may be thrown 
into the furnace in any size without disturbing the smelting opera- 
tions (Richmond Company’s ore). But silicious and calcareous 
ores ought to be reduced to pea-size in a battery. Unless this is 
done no furnace can be run without sledge and bar. 

Ores carrying much oxide of iron, like the White Pine ores, 
ought to be agglomerated in conjunction with quartz in a reverbera- 
tory furnace. Hereby the oxide of iron is slagged, and cannot be 
so easily reduced to metallic iron by subsequent smelting in a blast 
furnace. Metallic iron, not finding heat enough in a lead furnace 
to keep it sufficiently fluid to run out with the slag, congeals in the 
hearth, and forma what smelters term ‘‘ sows,” ‘‘ bears,” *‘ horses,” 
or ** salamanders.” 

Very tine ores ought to be agglutinated by milk of lime oragglome 
rated in a reverberatory, as they either escape from the top of 
the furnace or roll through the charge and arrive raw before the 
tuyeres, thereby forming nozzles and deranging the furnace. 

The Eureka ores are principally bog ores, with argentiferous and 
auriferous carbonates of lead interspersed, The iron ore is chiefly 
in the shape of hydrated oxide of iron ; but streaks of pittizite, 
arseniate, and sulphate of iron are frequent, and phosphates of 
iron probably occur, although they have not yet been observed. 
Theprincipal lead oresare cerussite, mimetite, and galena, in pockets. 
But wulfenite (molybdate of lead) bas been found very frequently in 
cavities, beautifully crystallised. Owing to the presence of arsenic 
and sulphur in these ores no reduction of metallic iron need be 
feared, as this metal is carried off in the shape of amixed sulphuret 
and arseniuret of iron, termed ‘* matte” or “‘ speiss,” a very fusible 
compound, 

The percentage of gold in these ores decreases with the rise in 
the percentage of lead. The reverse (Ruby Hill ores) is the case 
with the silver. There are, however, zones of lead ore, which do 
not carry gold at all, and only about thirty ounces of silver per 
ton (Bullwhacker mine), The average contents in lead of the ores 
delivered at the smelting works of Eureka are probably about 25 
per cent., value of gold and silver varying. Formerly even ores 
with only 6 and 8 per cent. of lead were smelted in one establish- 
ment, along with dry ores. The resulting lead was very rich, 
sometimes running up as high as 1500 dols. in gold and silver, 
but the matte was also rich, assaying about 70 dols. in gold and 
silver. As matte requires additional expensive operations to ex- 
tract the useful metals from it, it is at present better to make 
it as poor as possible and throw it over the dump, To do this we 
have to observe the metallurgical priaciple,—the more lead in the 
charge the less of the noble metals will go into the by-products. 

In the front rank of the works at Eureka, Nevada, are those of the 
Eureka 0 lidated Comy i at the north endof thetown, This 
company have five furnaces, of a capacity of 150 tons of ore per day, 
The motive power of four Sturtevant blowers, No. 8, an 8 by 10 
Blake’s crusher, and a Gin. pump, is furnished by a 40-horse power 
engine, with two boilers, one being always in reserve in case of 
repairs. Furnace No. 1. having five tuyeres of 2}in. nozzle, was 
built after the pattern of the Oreana furnaces, similar to a North 
of England slag-hearth. Its present dimensions are 2}ft. by 3ft. 
in the hearth, and 2ft. by 4ft. at the top, with a height of 12ft. 
from the centre of the tuyeres to the feed-hole. Capacity, 21 tons 
of ore per day. Furnace No, 2, with three tuyeres of 3in, nozzle, 
is of the same pattern and capacity. Furnace No, 3 is six-sided, 
with five tuyeres of 24in. nozzle, and otherwise of the same dimen- 
sions as the last, except as to height, which is l0ft, Capacity, 
23 tons. These three turnaces derive their blast from two blowers, 
Furnaces Nos, 4and 5 are octagonal, and have ten tuyeres each, 
four on each side, adjoining the breast, and two atthe back. Each 
furnace has a blower of its own. Dimensions, 3{t. by 4)ft. in the 
hearth, 64ft. at the top, 10ft. high. Capacity, from 35 to 40 tons 
per day, The blowers are run at a speed of 2100 revolutions per 
minute, and yield air of a pressure of lin, mercury, The cooling 
water oon the tank through a 3in supply pipe, and thence 
through jin. pipes, entering the tuyeres from below. The waste 
water passes out at the J of the tuyeres into funnels connected 
with a 3in, waste-pipe. The latter leads to a large collecting-tank 
outside of the building, whence the water, after cooling, is pumped 
back into the supply-tank. Owing to the inadequacy of the supply- 
pipe, and the temporary insufficiency of water, only four furnaces 
can be run ata time, As the water is very — the cast iron 
tuyeres are very rapidly destroyed, on t of the 1 
tion of sediment inside, It is therefore contemplated to use only 
wrought iron tuyeres, which, though costing nearly twice as much 
as cast iron, last much longer. The nozzles, connected by leather 








hose (wind ), with corresponding reduers in the induc- 
tion pipe, are din, diameter at the outer end, tapering down to 
23in. towards the mouth, They are pushed tightly into the 


tuyeres to prevent the escapeof wind. At the outer end or elbow 
a ldin. projection is atta to the central axis of the nozzle, This 
contains the eye-hole, which is closed with a wooden plug. The 
latter is removed occasionally, to inspect the condition of the tuyere, 





To illustrate the manipulations at a furnace, they will be 
described from the commencement of a campaign, viz., from the 
blowing-in. The hearth and furnace having ak dried in So 
manner described above, the furnace is gradually filled up to the 
throat with coal, care being taken to keep it blazing. The fore* 
hearth and the apertures of the tuyeres are left open during this 
operation, to facilitate the draught. The filling up takes from 
four to five hours in a large furnace like Nos. 4and 5. .As soon as 
the coal at the throat has reached a dark-red heat, the blowing-in 
proper commences, Previous to putting on the blast, however, 
the front is put in ; that is, the space A under the bridge g is 
closed up with bricks of stiff clay, rammed in tightly, and 
reaching a few inches below the dam-plate. Then the tore-hearth 
is also covered with clay, pounded down tightly. All the 
tuyeres, except the four nearest the front, are closed with clay 

toppors ; their respective wind-bags are tied up with strings, to 
prevent the escape of wind. The nozzles of the four tuyeres 
named are now = in position, and the blast is allowed to blow 
with full force for three-quarters of an hour, a long flame issuing 
all the time from the pipe of the syphon-tap. When the latter is 
red-hot, the blast is shut off by a cut-off in the main pipe. The 
clay balls are now removed from the closed tuyeres, and all the 
nozzles are put into the tuyeres. The blast is turned on again, 
and the charging commences, About three tons or more of lead 
are put into the furnace through the feed-holes, in the proportion 
of two scoops (1°2 bushel each) of coal to 250 Ib. or 300 Ib, of lead, 
This is done to heat the hearth properly, and prevent the accretion 
of slag or cinders, which might seriously interfere with the good 
working of the furnace. About 250 bushels of coal are used in all 
the foregoing proceedings. After all the lead is melted down, the 
feeding of the ore commences. First, six scoops —1'2 bushel=18 lb. 
each—of coal, are scattered over the furnace, three from each feed- 
hoie ; on the top of this, but close to the wall, eighteen shovels of 
fine ore—15 lb, each—nine through each feed-hole, aud four shovels 
—17 lb. each—of slag=25 per cent. of the weight of ore, This 
makes 1 lb, of coal to 25 Ib. of ore, or 3°1 lb, of smelting mixture. 
Every charge is marked by moving a peg on a tally-board for the 
convenience of the superintendent. As soon as the lead has 
entered the pipe of the syphon-tap below, which may be 
observed by the disappearance of the flame emanating from 
it up to that time, the basin is covered with live coal and kept so 
all the time. Simultaneously the clay is removed from the fore- 
hearth. About two hours after the first charge the slag, entering 
from below the breast, rises in the fore hearth to the level of the 
slag-spout, viz., 3in. below the top of the dam plate. A cast iron 
pot of conical shape, 26in. deep, 15in. upper, Gin, lower diameter, 
is now placed under the slag-spout by means of a truck, and the 
exit of the slag is urged by detaching the crust along the dam, 
For the first half hour the slag is somewhat stiff, and only red-hot, 
from impurities, and from the fact that the furnace has not 
attained the proper temperature; but in the course of time it in- 
creases in fluidity and incandescence. The corners of the fore 

hearth have to frequently cleare| from hard accretions, to 
prevent them from growing. After the lapse of a few hours the 
blast is shut off and the front removed by means of a sledge anl 
bar, in order to clear the hearth and tuyeres from adhering 
cinders, If there be a hard crust on top it has to be broken up 
and pushed out of the hearth. During the stoppage the tuyeres 
are closed up to protect the workmen from the escaping car- 
bonic oxide gas, and to economise the heat in the furnace, 
No new charge is introduced during this time. As soon as 
the hearth is clear, lump coal to the amount of about two bushels, 
is thrown over the fore-hearth, and a new front is made, 
The latter has to enter into the slag; if this is not observed, the 
blast will come through, not only exposing the furnacemen to 
lead fumes, but at the same time chilling the tore-Learth, The front 
must be made of plastic clay; lean clay does not answer, After 
having closed the frout, the nozzles are adjusted and the blast is 
turned on again. Hitherto the furnace has been running with a 
blaze at the top, indicating too high a temperature in its upper 
portions, which gives rise to great loss of lead by volatilisation, 
and also injures the feeder’s health, If the slag is gaining in 
fluidity, and the tuyeves remain perfectly bright, but even show 

ing the least black ring, two shovels of slag may be replaced by 
two shovels of ore, but this must be done with the utmost 
caution, and at intervals of from four to six hours, At last a point 
will be attained when the blaze at the top disappears and the throat 
gets perfectly dark, discharging only black smoke, The normal 
charge has now been reached. In twenty-four hours 180 charges of 
smelting-mixture are run through with 1260 bushels of coal, The 
normal charge for tine carbonate ore is thirty-four shovels of ore 
andtwoof slag, corresponding to 46 tons of ore in twenty-four hours; 
for coarse ore it is twenty-six shovels of ore and two of slag, corre 

sponding to 35 tons per twenty-four hours. When the furnace has 
been in operation for a week, it will even take more than 
this for a time, probably because it has then assumed the most 
favourable shape for smelting. The furnace men have to watch 
everything about the furnace very attentively in order to be always 
ready to apply the proper remedies, The slag has to run almost 
constantly while the blast is on. As soon as it becomes smeary 
and sticky, and emits a spray of sparks, which rise in parabolic 
curves, the matte-spout is opened and the matte run into a cast iron 
pot lined with clay. It is of smaller dimensions than the slag-pot. 
Care must be taken to keep wet or even cold tools away from the 
matte or metal to avoid explosion, When the matte ceases, and 
in its stead slag begins to flow, the matte-spout is closed again 
with aclay stopper. The matte-spout is Jin, lower than the slag- 
spout, and inclined a little towards the outside, while the latter 
lies horizontal, Thus it is possible to keep slag and matte _ ~ 
rate, Meanwhile the syphon-tap requires some attention. The 
pipe must be kept clear from accretions by pressing a red-hot bar 
through it from time to time, because it is very difficult to open it 
again after it is once closed up, The basin iskept nearly full, and the 
lead is ladled out as it accumulates. The lead moulds, which are in 
bar shape, hold about 120 1b. each. From every fifth bar a sample 
is taken by means of an iron spoon. The samples from all the 
furnaces obtained during a certain time—usually twenty-four 

hours—are melted together to obtain the average sample. The 
tuyeres must be kept clear by introducing a ber toon time totime, 

todetach obstructions. If there should be any sign of darkening, 

the charge must be decreased by two shovels, and the result waited 
for. If the charge be still too heavy, another decrease of two 
shovels is ordered, ubtil the tuyeres resume their normal condition, 

If they should at any time get long black nozzles, the blast must 

be stopped and the hearth cleared out immediately. The reason 
of this occurrence may be an overcharge, or a preponderance of 
silica in the charge, é¢., a faulty mixture. If under normal 
charges ore arrives raw before the tuyeres and the blaze bursts 

out at the top, an irregular sinking of the charges or their 
detention on wall accretions is indicated. These have to be 

removed. To do this the charge is allowed to descend half 
way in the shaft of the furnace, and only wood is applied as 

a fuel. By its blaze the wall accretions are partly melted down. 

The balance is removed with chisel-pointed bars, worked through 

the feed-hole. During this operation the blast is, of course, 

shut off. Then the Terunce is filled up again with coal, 

and the smelting proceeds as usual. Under ordinary ciroumstanc.s 
the hearth is cleaned once in eight hours, If wall accretions have 

increased to such an extent that they cannot be removed without 

the greatest difficulty ; if the discharges descend irregularly, in 
spite of being decreased ; and if the furnace walls show unmis- 
takeable signs of destruction, it is advisable to blow out the furnace. 
The charge is allowed to go down to the tuyeres, the furnace 
emitting thick lead fumes and a blaze. As soon as the charge has 
arrived at the tuyeres, the blast is shut off, and all the loose 
masses are drawn out of the furnace. Then the tap-hole is opened 

with a sharp pointed bar, and the liquid contents of the furnace 
are discharged into the jead-well or basin, which has been pre- 
viously heated. 


(To be continued.) 
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Grants and Datesof Provisional Protection for Six Monthe, 


1003. A new andimproved InstromEnT to be used in War to Measure the 
Distance of an Ewemy, by observing the shooting and noting the time 
between the appearance of the smoke of the gun and hearing the 
report, Henri Adrien Bonneville, Piccadilly, London.—A communi- 
cation from Paul Emile Le Boulengé, Lidge, Belgium.—23rd March, 


1874, 

194. An improved Avromatic Courtine of Ratrway and other Car- 
RAGES, Andrew Coulter, Riga, Russia.—8th June, 1874. 

2024, Improvements in the Treatment of ANIMAL CHARCOAL used in the 
decolorisation of sugar solutions, Charles James Crosfield, James 
Barrow, and Edmund Alleyne Cook, Liverpool. —10th June, 1874. 

2065. An improved method of and apparatus for Prorectine BurLpines 
against Fire and supplying them with steam for motive power and 


and other Gaszs, John Hi Johnson, Lincoln’s-inn-fi London.— 
| rene from Benjamin amin Silliman, New ty kere ny 


2522. Iraprovements in Locomotive Exaines, Peter Je 
eo nen communication from Harald Asp] el nel, 

weden. 

2524. Improvements in Frreproor Structures, and in means for extin- 
eS. = may arise in any of the ee cee de Gee, — 9 or 
og 2 structures, Franc Sadleir B Lincoln’ yom a ny ae ay 

2525. Imp in SMOKE APPaRATus applicable to the fire- 

laces of locomotive and other engines, Alfred Vincent Newton, 
hancery-lane, London.—A communication from Carl Andreas David 
Wilhelm Michelssen, Carl August Sieber, and Johann Heinrich Glamann, 
Hamburgh, Germany. 
2526. ot paimrmennage = he = ‘apparatus for the Comsustion of Arr and Gas for 
Edmund Vander Straten, Antw Belgium. 
Chaston Gillett, 


purposes, 
2528. Improved means of Savino Lire at Sea, D 
2529. Improvements in Compounp Sream Enornes, John Frederick 
8 G George-street, Westminster, and W! 





Mile-end, London.—18th July, 1874. 
reat % illiam Inglis, Bolton, 





for other purposes, William Robert Lake, 
London.—A communication from John A. «Ng Providence, Rhode 
Island, U.S.—13th June, 1874, 
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2530. Improvements in BREECH-LOADING Firg-arms, Thomas Perkes, 
gg ene Wardo' oe Soho, London. 





2/71. A new or improved dry process of OxtpisiIng ANTHRACENE, and 
Fae ay Ngan in the manufacture of dyes and other colourin; 

m the product so obtained, Carl Rumpff, Glasgow, Fp Ag N.B. 
~ Partly a communication from Friedrich Bayer, Friedrich Westcott, 
and August Siller, Barmen, Rhenish Prussia.—15th June, 1874. 

2267. Improvements in the application of ATMOSPHERIC Pressure to the 
raising and expelling of fluids, John Lowther Murpby, Edgbaston, 
Warwickshire.—30th June, 1874. 

2523. Improvements in CoupLine or Jornine together Rartway RoLiina 
Stock, Henry Handyside, St. John’s-wood, London.—3rd July, 1874. 

2445. An improved apparatus and means for Economisino Coat or Woop 
by the use of clay or various earths or waste material, which invention 


tus for Ferepina Woot or other fibrous 

substances to sonnenan ARDING Enornes, Jonas Batty, Honley, near 

Pr peers Yorkshire, and Joshua Blackburn, Colne-road, Hudders- 
e 

2533. Improvements in the manufacture of ArtiriciaL Furt, Hunter 
Henry Murdoch, Staple-inn, London.—A communication from William 
Charles Arthur Resttger, Brussels, Belgium. 

2524. Improvements in machinery for manufacturing Bricks, TILES, 
Drawn Pipgs, or other similar articles from clay, concrete, “bind” 
shale, or other substances, and which are also applicable for manufac- 
turing blocks of artificial fuel, Henry Turner Clubley, Sheffield. 





may be applied to any fire-grate or furnace, Thomas Arthur C 
Lillington-street, Pimlico, London.—13th July, 1874. 

2453. Improvements in the Action and Toucu - Upriaut PIANOFORTES 
and Toucn of HorizonTaL Pranorortss, F: rick Henry Whiteman, 
Devonshire-street, Queen-square, Bloomsb' oy A london, 

2455. Improvements in Examininc MeTALtic SHarrs and other pieces for 
the detection of flaws, and in apparatus therefor, Robert Handy- 
side and Stephen Alley, Glasgow, Lanarkshire, N.B. 

2457. An improved Rotary Fan to be used in carriages, steamboats, and 
other conveyances, John Frederick Molony, —— Ireland. 

2459. Improvements in Screw-cuTTine Macuines, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Coleman Sellers, 
Philadelphia, Pennsy lvania, U.S. 

2463. Improvements in Dampina or WETTING Paper to be used for 
Printing thereon, William Edward Newton, Chancery-lane, London.— 
: Se from Richard March Hoe, New York, U.8S.—1l4th 

uly, 4 
2469. Improvements in Looms for WeavinG, James Greenwood, Bradford, 
Yorkshire, and Sam Balme, Halifax, Yorkshire, 

2471. Improvements in Umprevias and Parasois, James Edward Boyce 
and Hezekiah John Hobday, Birmingham. 

2473. An improved apparatus for WARNING Suips of their approach to 
oneet and Dancerovs Waters, John Frederick Molony, Omagh, 

relanc 

2477. Improvements in Looms for Weavino, James Samuel Cooke, 
William Irving, and Frederick Howarth, Liversedge, Yorkshire. 

2479. Improvements in machinery for SPINNING and TwistIna FrBrovs 
Supstances, Alexander Melville Clark, Chancery-lane, London. — A 
communication ae Jean Jacques Bourcart, Paris.—15th July, 1874. 

2480. Im in the facture of Peat Fvuet, and in api tus 
therefor, William Robert Lake, Southampton-buildings, London.—A 
communication from Robert Arthur Griffin, Montreal, Canada. 

2481. Improvements in Stoves for Cookine and Hxatino by Gas, and in 
appuratus connected therewith, Francis Henry Pearns, Marlborough 
Works, Surrey, and William Jackson, Marlborough-road, Surrey. 

2482, Improvements in means or arrangements for DimrnisHiNe the 
ROuiino Action of Surps or VessErs at Sea, William McNaught, sen., 





Rochdale, Lancashire. 

2184. Improvements in the construction, fitting, and securing of Tents, 
MARQUEES, and other like structures, a and in the construction and 
arr of h ks, cots, b and camp and other 
travelling equipage for the use of troops and others in camp, barracks, 
tents, huspitals, on board ship, and other uses, George Turner, Asylum- 
road, "Peckham, Surrey. 

2486. Improvements in "sroppens for Botttes containing atrated or 
gaseous liquids, Theophilus Coad, Park Cottage, St. Clements, near 
Truro, Cornwall. 

2487. Improvements in apparatus for Craptnc Harr or other fibrous 
materials, James Jowett, Bradford, Yorkshire. 

2483. Improvements in Reoenerator Furnaces, Charles Denton Abel, 
Southampton- buildings, Chancery-lane, London, — A communication 
from Morrison Foster, Alleghenny, Pennsylvania, U.S. 

2489. Improvements in machinery or apparatus for the manufacture of 
Boots and SHogs, John Garrett Tongue, Southampton- ee 
Chancery-lane, London. — A communication from Reusy Gvabe Graha 
Thompson, Milford, Connecticut, U.S. 

2490. Improvements in Fixtno Cotours on Paotocrarpus and Drawinos, 
and in preparing surfaces to receive colour, William Elliott Debenham, 
Regent-street, London. 

2491. Improvements in Marine Stream Encives, Bristow Hunt, Serle- 
street, Lincoln’s-inn, London. — A communication from Ferdinand 
Ernest Michel Nillus, Paris. 

2492. Improvements in machinery or ——— for FintsHinc Woven 
Fasrics, John Henry Gartside and Charles Timothy Bradbury, Buckton 
Vale, Cheshire. 

2493. An imp d hanical for InpicaTiNc by CLockKworK 
the Excessive Pressures of LicHTING Gas, Eugtne Henri Hache, 
Boulevart de Strasbourg, Paris. 

2494. Im in the facture of ARTIFICIAL Fvet, Robert 
Ker Aitchison, Redcar, Yorkshire. 

2495. Improvements in the manufacture of INFLAMMABLE Gas for illumi- 
nating and other purposes, and in the ap tus to be used therein, 
William Edward Newton, Chancery-lane, London.—A communication 
from William Elmer, New York, U.S. 

2496. Improvements in apparatus for Puriryino and FILTERING Water, 
William Lloyd Wise, Chandos-chambers, og London.—A com- 
munication from Adolphe Le Tellier, Brussels, 

2499. Improvements in SELF-REGULATING SUPPLY ALVES for Tanks, 
Benjamin Finch, High Holborn, London.—16th July, 1874. 

2500. Improvements in the manufacture of ArtiriciaL Stone for build- 
ings, floors, and other purposes, James O’Friel, Brooklyn, New York, 











2501. Improvements in Coat and Rock-cuttino Macuines, John Henry 
Johnson, Lincoln’s-inn-fields, Loudon.—A communication from Horace 
Fowler Brown, Indianopolis, Marion County, Indiana, U.S., James 
Gray Niblock and William Henry Zimmerman, Brazil, Clay ‘Coun unty, 
——. U.8., and John Stirling Alexander, Philadelphia, Pennsyl- 
vania, U.8. 

2502. Improved _HyDRAULIC Lirts for Ssips, James Scott, Glasgow, 
Lanarkshire, N 

2503. Sareveas in Buttons for Dress Fastentnas, George Cutler 
and James Newman, Birmingham. 

2504. The improvement in Cooxina Stoves, Alfred Savill Tomkins, 
Ladbroke-square, London. 

2506. Improved means of and apparatus for Licutinc Gas Lamps or 
Burners, Edmund Chiverton, Middle-street, Southsea, Hants. 

2508. Improvements in Dryinc ‘Timer, Alexander McNeile, John-street, 
Pentonville, London. 

2509. Improvements in SHors employed in the Protection of the Ferr 
or Hoors of Horses, Asses, and other animals, Walter Edward Yates, 
Manchester. 

2510. Improvements in apparatus fer PerFORATING Paper or materials to 
be Bn in TyPE-cOMPOsING MACHINERY, or to be otherwise — 
Alexander Mackie, Warrington, Lancashire, and Eric Hugo Wal 
strom, Manchester. 

2511. Improvements in Sewrne Macuines, James Henry Smith, Albion 
Works, Lansdowne-road, London Fields, London. 

2512. Improvements in Coxe Ovens, John Henry Johnson, Lincoln’s-inn- 
fields, London. — A communication from Arthur Gobiet, Seraing, 
Belgium. —lith July, 1874. 

2513. An improved PaRaLLet Dove or Sinote Lockino Gear for rail- 
way and other points and junctions, and for signal boxes, Robert 
Stephens, Green-street, Paddington-green, London, and Robert Brooks, 
Irongate Wharf, Paddington, London. 

2514. A new or improved system of Furnace and SuPERHEATING APPa- 
ratus for Sme_Tino Mera.s in Crucisyes, and for various uses, William 
Edward G , We n-street, Strand, London.—A communication 
from Messrs. spet and Co,, Faubourg St. Martin, 

2516. Improvements in Steam GENERATORS and Evarves, Charles Denton 
Abel, Southampton-buildings, Chancery-lane, London.—A communi- 
eation from Edward A. L. Roberts, Titusville, Crawford, Pennsylvania, 


2517. 4 in apparatus for Arvrixivo Heets to Boots and 
Suoes, Michel Lion Lion, a London, 

2518. Improvements in the construction of iRaiwaY Cuarrs, Thomas 
Wilde, Hyde, Cheshire. 

2519. An improved Composition for the Removat and Prevention of the 
ed in Stzam Boers, Job Day and William Wells Osgerby, 


-_ colnshire. 
2520. Improvements in the Separation of AmMmonta from ILLUMINATING 





35, Impro in the construction of METALLIC SPRING MATTRESSES, 
sofas, ottomans, chairs, and other articles of furniture, Atole Norbert 
Corroyer, Amiens, France. — A communication from Victor Joseph 
Desoulter, Amiens, France. 

2537. Improvements iu the means and apparatus for Putverisinc Sus- 
STANCES, more particularly FO meg Os to the pulverisation of materials 
for porcelain paste, Johan Ro! Finsbury-square, London.— 
Partly a communication from Willbin Ed Edwards, Copenhagen, 


2538. Improvements in @) eS for Cuippinc or SHEARING ANIMALS, 
Albert Martin, Old Charlton, 

2539. Improvements in CHEMICAL a and in apparatus con- 
nected therewith, William Edward Newton, Chancery-lane, London.— 
A communication from Theodore Marshall Foote and Charles Adams 
Randall, New York, U.S. 

2540. Improvements in means to be ies in Liev of the Orpinary 
PenpuLum and ESCAPEMENTS used in LOCK and Watch Work, 
Benjamin Joseph B Mills, South London.—A 
— from Raymond Longin, — Meuliné, Bordeaux, 





2541. Improvements in the construction of a SEtF-actina RELEASING 
Covup.ine for CARRIAGES or VeuicLes, Samuel Nathaniel Peck, Peckham, 
Surrey.—20th July, 1874. 

2542. Improvements in THrasHina Macuines, Robert Tucker, Buckland 
Brewer, Bideford, Devonshire. 

2543. Improvements in the TreaTmMENT of Peat for Fue, Peter Jensen, 
Seteed Pa. London.—A communication from A. Mault, Boulevart 

u No 

2544. Improvements in certain descriptions of Sewine MacuineEs, Thomas 
Hook, Birmingham. 

2546. Improvements in the Pistons of Steam, Arr, Gas, or Vapour 
Enaines, whereby increased surface is obtained, William Perch and 
Paget Higgs, Cardiff, Glamoi 

3547. Improvements in the PREPARATION of SuperpHospHate of Lime, 
and in the facture of nitrog: , Rudolf Giebermann, 
Lower Thames-street, London. 

2548. Improvements in "Pruina Steet and iron or mixtures of steel and 
iron for the manufacture of rails for railways and tires for wheels, and 
for other purposes, John Griffiths, Normanton, Yorkshire, 

2549, a b MILLs or apparatus for Grinpine or ReDucING 
GraIn, Seeps, or other granular substances, John Greig and Charles 
Spinks, Leith, Midlothian, N.B. 

255y. isaproverneate in Meta Rops, Bars, Rarrers, and Beams for 
buildin, Saree and in the manufacture and application of the 
— = deus Hyatt bomen a naan Sp Hyde Park, London. 

2552, with Motive Powkr and Pumprxe 
ak Andrew | aie ree. 

2553. Improvements in or in tus or hinery for 
Howpino Cartripce Cases in FIitiine > Pas and for turning them 
down, Henry Hammond and Edwin Hammond, Winchester, Hants. 

2555. An im mproved Composition or Compositions to be applied to steam 
boilers and other surfaces for preventing the radiation or transmission 
of heat, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Alexandre Leydet, ‘Marseilles, France. 

2556. Improved machinery for Feeprya Carpino Encines, James 
Armitage, Steps, near Huddersfield, Yorkshire.—21st July, 1874. 

2557. pes gt a in the Propuction of Sreet, John Imray, South- 
ampton-buildings, Chancery-lane, London. — A communica‘ on from 
Thomas Schoen rger Blair, Pittsburg, Pensylvania, U.8. 

2558. Improvements in Locks and Lock Furniturg, Walter Henry 
Tucker, Southampton-street, Strand, London. 

2559. An improved apparatus for Dryino GRatN, Roastinc Matt and 
Correr, and for other like purposes, Alexander Perry, Bromley-by-Bow, 
Middlesex, 

2561. Improvements in Hooks for Tareapinc Neep.es, Daniel Forbes, 
meen Middlesex, Massachusetts, U.S.--A communication from 
Henry Wells, Waburn, Massachusetts, U.S. 

2562. = improvement in WateR- CLOSETS, Alfred Colby Emery, Dalston, 

jesex. 

2564. Improvements in Reapinc Macurnes, William McIntyre Cranston, 
bm 4 street, Finsbury, London.—Partl; ae communication from the 

alter A. Wood Mowing and Reaping Machine Company, Hoosick Falls, 











bse York, U.S. 
2565. Improvements in Screw pee = and in the Prorutsion of 
VESSELS, Edward James Reed, Victoria-chambers, Westminster. 


in the of PsospHate Satts, Henry 

Young ‘Darracott S Scott, Ealing, , Middlesex. 

2569. Improvements in Gas BuRNeRs, William Edward Newton, 
Chancery-lane, London.—A communication from Domenico Antonio 
Tesorie: , Florence, ~~, 

2570. Improvements’ in Steam Encines, William Edward Newton, 
Chancery-lane, London. — A communication from Madame Barbe 
Pauline André, Paris. 

2571, Th — a atus for GENERATING CARBURETED HypROGEN Gas, 

iam Clark, Amhurst-road, Hackney, London. 

2572. geet in the manufacture of Gas for illuminating and 
heating purposes, Granville Hamilton Forbes, Broughton Rectory, 
Northamptonshire. 

2573. Improved machinery or —— for manufacturing SHeet MetaL 
Boxes or Casgs, John Henry Wagstaff, Manchester. een July, 1874. 
2574. An improved construction of Rotter Skate, Adolphus rederick 

piller, Royal Surrey Hotel, Surrey-street, Strand, on. 

2576. Improvements in the construction of RUDDERS, Thomas Richard 
Devereux Bingham, Sunnyhill, Parkstone, Dorsetshire. 

2578. An improved ComBINED Bevet-epcep Raitway Key, TURN-8CREW, 
Knire, Pen and Pencit, and Corkscrew, Charles Wigg, Bartlett’s- 
buildings, London. 

= 7. — PorTABLE Heatsna Apparatus, Auguste Fortuné 


258%, _ Aone manufacture of Emproiery or Borperino for SKIRTS 

and ther articles of clothing, Frederick ood-street, London. 
2584. Improvements in machines for WEAVING Tarr, John Henry John- 
incoln’s-inn-fields, London.—A ee on from “Frederick 





Sesker Bullock, Birmingham, Connecticut, U 
2586. Improvements in FouR-WHEELED CARRIAGES, James Reilly, Pomona 
alace, Manchester.—23rd July, 1874. 





Inventions oe for Gx Months o on the Deposit of 


2560. Improvements in Fastewine the Conners of Pockets in WEaRiIna 
APPAREL in order to prevent them from or the seam from 
pu entindd —_ Af a and Levi Strauss, San California, 


stan Jar in Steam Pomps, eo Melville Clark, Chancery- 
i don.—A communication from William Atkinson, Gardner, 
Grundy, Illinois, U.8.—22nd Je, 1874. 

Improvements in —— for Heatmyo and VenTILaTING 
—— “HOUSES and pong y Frangois Victor Mouly, Lei- 
2581. laapeovements tm in PuLPina, "Darina, and Convertine Peat into 

Fue. and ee useful —_ and in the a and methods 
necessary for effecting and appl: pplying the same, Edward Henry Cradock 
— sent i ¥en py nea July, 1874. 

its 


2606. process of “‘CLaymne” or aronina Lo Loaves of 
Svuaar, and in the orton the Maine or appliances employed therein, 
Wirth, Frankf Germany. — 


Cologne-on .— 23rd July, 1874. 
2629. Improvements in CLASPS — Corsets, ConseLets, or Stays, Edward 





Griffith Brewer, Chancery-lane, London. — A communication from 
James Potter McLean, bean, New York, U.S.—28th July, 1874. 
2640. Improvements in Faucets, Haseltine, Southampton- 
buildings, London.—A communication from Francis Roach, Boston, 
Messsctanetie, U.S.—28th July, 1874. 





Patents on which the Stamp tnd of £50 has been Paid. 


1992. yoo Spinvies, &c.,J Revell, Dukinfield, Cheshire, and 
Job Collin, Oldham, Lancashire. —28th July, 1871. 

2013. CABLES, Ropgs, &c., John Evelyn et, Ranworth Cottage, 
Walham-green, Fulham-road, London. Slat July, 1871. 

1969. a. R. —— Excreta, &c., Edward Taylor, Rochdale, Lanca- 

a Vv, 

1991. Stgam Carriaces for aoe, John Grantham, King’s Arms- 
yard, London.—28th July, 1871. 

2002. Frre-arms, John Henry Johnson, Lincoln’s-inn-fields, London.— 
29th July, 1871. 

2006. Steam Bor John Garrett Tongue, Southampton-buildings, 
Chancery-lane, London,.—31st July, 1871. 

= \ cee, Samuel Hart, New Bond-street, London.—lst August, 


sn. "tunes for the Borters of Steam Enotes, William Edward Everitt, 
Birmingham.—lst August, 1871. 
2030. Szewinc Macutnes, Norris Parmby Stockwell, Regent-street, 
London.—lst A t, 1871. 
-- ——- ‘osts, Samuel Sharrock, Aigburth, Liverpool. — 8th 
ugus 
2015. Curmine the Tareaps of Net, Lace, &c., Thomas James Smith, 
Fleet-street, London.—81st July, 1871. 
2034. Currine Stone, &c., Archibald Munro, Arbroath, Forfarshire, N.B., 
= hi Bennett ” Adamson, Glasgow, Lanarkshire, N.B.—2nd 
ugus 
2222. Paint or Composition for PRESERVING IRON SHIPs’ Borroms, &c., 
Alexander Melville Clark, Chancery-lane, London.—24th August, 1871. 
2027. Sreepine, Scourine, and bag J Woot, &c., John Petrie, jun., 
Rochdale, Lancashire. —lst Avgust, 1871 
2028, EnosPuates of Sopa and Lang John Thomas Way, Russell-road 
Kensington, London.—lst A 871. 
2036. Pressina, SMOOTHING, —~ come Garments, &c., Robert Bell 
Sanson, Globe-road, Mile-end, London. —2nd August, 1871. 








2055, Sewine MACHINES, William Robert Lake, South buildings, 
London.—Srd August, 1871. 
2150. SicNat APPaRatos, William Robert Lake, South wm buildings, 





London.—15th August, 1871. 
2063. Heatino by Gas, George Goldsmith and James Dilkes, Leicester.— 
4th August, 1871. 


Patents on which the Stamp Duty of £100 has been Paid 


2208. Sprnnrna and Dovs.irnc Macutnes, Benjamin Dobson, Bolton, 
, and James Cocker, Chadderton, near Oldham, Lancashire. 

Slst July, 1867. 
2209. Carpina ENGINEs, oe Dobson and William Slater, Bolton, 
Lancashire.—31st July, 1867. 

2207. Rattway Sianacs, &c., Samuel Manley Martin, Pinner, Middlesex, 
pod Samuel Alfred Varley, "Roman- road, Holloway, London. —30th July, 
186) 


2234. — and Lockino Raltway Points and Sienaus, John 
Edwards, Victoria. —2nd August, 1867. 

2215. ComBineD Gas and AIR Ewatngs, Charles Denton Abel, South- 
ampton-build London.—3rd August, 1867. 

2241. SuBMARINE TELEGRAPH CaBLES, Thomas Allan, Adelphi-terrace, 
Westminster.—2nd August, 1867. 

2231. Curtine into Lenctas Tapes or Wax aes for Vesta MATCHES, 
&c., John B Birmingham,—lst August, 1 

2257. Moutpine Supsects or Desians in Gtiass or Crystat for Orna- 
MENTING them inwardly, &c., Léon Victor Hue and Charles Roziére, 
Rue de Malte, Paris.—5th August, 1874. 


Notices of Intention to Proceed with Patents. 


a > + -npeaaee and other Commopgs, Robert May Caffall, Fleet-street, 

ndon. 

990. Mitts for Grinpina Correr, &c., Alexander Melville Clark, 
Chancery-lane, London.—A communication from Eugéne Anduze.— 
20th March, 1874. 

992. SxcuniNa the Hanpies of Taste Cutiery, &c., Edward Tyzack, 





998. raise Macuines, David Payne, Otley.—2lst March, 1874. 

1003. InstRUMENT to AR to Measure the Distance of an 
Evemy, Henri Adrien Bonneville, Piccadilly, London.—A communi- 
cation from Paul Emile Le Boulengé. 

1004. AsceRTAINING and ReaIsTERinG the Distance which Rattroap and 
other CarriaGes have TRAVELLED, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Achille Alfred Brunot. 

1008. AUGMENTING and ImpRovino the Sreertno Power of Screw 
Steamers, Victor Lutschaunig, Trieste, Austria.—23rd March, 1874. 

1023. Currine CLotu, &c., Robert Bell Sanson, Globe-road, London. —24th 
March, 1874. 

1081, CaSK-FILLING Apparatus, Charles Baker Scott Webb, Stratford. 

1044. Looms for WEAVING, Jonas Robertshaw, Forest Mill, *Ovenden, near 
Halifax.—25th March, 1874. 

1068. Curtinc PaPEr, &., William Robert Lake, Southampton-buildings, 
London —A communication from J. B. Wortendyke, 

1071. Pyeumatic SIGNALLING APPARATUS, John Farrand Clarke, Moorgate- 


8 . London. 

1073. GAssine aaa Reetine Yarns, Samuel Gibson Rhodes, Leeds. 

1076. UmBrELtas and Parasois, Just Larue, Tottenham-street, Totten- 
ham-court-road, London.—27th March, 1874. 

1079. Gas FURNACES, Francis Dixon Nuttall, St. Helen’s. 

080. VenTiLators, Robert Harris Reeves, Sussex-road, Southsea. 

1093. Mounpine and Castinc Mertats, Richard Longden Hattersley and 
Thomas Hebden, Keighley.—2Sth March, 1874. 

1097. Motion Inpicators and GoveaNons, Robert Heyer Crickmer, 
Rotherhithe, London. 

1100. Upricut Loo and Drat Saw Frames, William Meadows, Heaton 


Norris. 
1102. Workina med Siana.s, Thomas Halford, Walsall, and Frederick 
Bloomer, Pe! 
1105. Surps’ vol &c., James Dewar, Liverpool.—30th March, By be 
1ll4. ay for BURNING PARAFFIN Ou, &c., James Hinks and Joseph 


1131. ieanoasene for INDICATING the Sprep of Revotvine Axes, David 
Alexander Halket, Anglesea Villas, New-road, Hammersmith.—Slst 
March, 1874. 

aa Peopyciso Or ORNAMENTAL Desians on Guass, &c., Edward Lee, High 

rm, 

a Taperand PARALLEL Tuses, Ebenezer Hoskins and Charles Harvey, 

irmingham.—lst April, 1874. 

nie War and CommerciaL Agrostatic Hot-atr Batioons, Jean 

bastien Anacharsis Ménier, College-avenue, London. 

1155. Corks, Joseph pe ag Fant Martin leon Biewow 5 April, 1874. 

1I7L. Puriryine Sewace, Thomas w, N.B.—4th April, 1874. 

1195. Paper Baas, Charles Anderson, Feteyiit N.B.—6th April, 1874. 

1218. Liresvoy and SELF-LIGHTING SiGNAL, Ferdinand Silas, Park-place 

West, London.—8th April, 1874. 

1247. Rorary Enoines, Geo: Tomlinson Bousfield, Sutton.—A com- 
munication from George de Brockofsky.—1l0th April, 1874. 

1889. Steam Borters, Alexander Melville Clark, Phancery- -lane, London. 
—A communication from Charles Haynes Haswell.—17 —_ 1874. 

1359. ——— ie yy ig mn Edgar Breffit, Upper ‘Thames- 
street, on, — , 18 

1433, SpapE BayoneTs and Bayonet Fasreninos, Edward Thomas 

hes, -lane, London. — A communication from Felix 


Gnilttngweeth. —24th “grit, 1874. 
1449. FinEPROoF STOREHOUSES, Edward Knightley, Cannon- 
street, London.—25th April, 1874. 
1510. Materias for Disiwrgectine and raed purposes, Francis 
mas , Gloucester.—30th April, 187 
1559. GRAPPLING SUBMERGED Oxssects and —/- Sounpinos, Alexander 
Melville Clark, Chan ae .—A communication from Jean 
po 


Baptiste Tosellii—2nd Ma 

1597. PL ooms for Weavino, » monune Griffith Brewer, Chancery-lane, 
London.—A communication’ from Pierre Joseph Vitrant.—6th May, 
1874. 

1662. Ly gf and Rerinino Leap, Gustave Luce, Marseilles, France. 
—Illth May, 1874. 

1866. A ‘A New ‘and ty tty ‘gnats an W. owe 28h A Kentish kad London. 

—A ———— bs — —Bth M a. 187 Sonate 

2188. Ners for Fisuino, &c., William je 
bi " London.—A communication ae 4% Vn = Bye Arnold.—19th 
June, 1 


2361. ey Gear for Steam and other Motive Power Enoinns, &c., 

So SonmWovrrine “Macuiwss, Jobe Henry, Jonsson, Lincoln’s-inn- 
21 ae ates cot cniea Vaueus, John Price, Sunderland, —1¢th 
ac ., \ aime tg re &c., Harry Langston Jones, Webster's 


Hotel, Ely-place Lond 
2470. Baiche and fies, W Thomas Holland, Lianelly, N.B. 
2476. Borer TuBE Scnapens, John Dallloste, Boston, Suffolk, Massachu- 


























Rea oe a 





MSS 8 


etal 











THE ENGINEER _ 


123 





y Ava. %, 1874, 








478. TeeoraPnic SicNaLuina Instruments, William Henry Davies and 
gaa Herbert William Higgins, Cornhill, London.—l5th July, 
1 


2484. Somncenseee, Firtine, and Sxcurinc Tents, &c., George Turner, 
Asylum-road, Peckham. 
2495. INFLAMMABLE Gas, William Edward Newton, Geaneeep tone, 
London.—A communication from Wilham Elmer.—16th June, 1874. 
2508. Dryino Tr Alexander McNeile, John-street, Pentonville, 
London. —17th July, 1874. 
2518. Rarpway Thomas Wilde, Hyde. 
2519. Removina ia IncaustaTION in STeaM Borers, Job 
y Wells Osgerly, Brigg.—18th July, 1874. 
2560. Fastentne the Conners of Pockets in WEARING APPAREL, Jacob W. 
and Levi Strauss, San Francisco, California, U. 
2563. Steam Pumps, Alexander Melville Clark, Chancery-lane, London.— 
A communication from William Atkinson. 
2566. Heatwre and VENTILATING DwELLinc-Hovusss, &c., Frangois Victor 
lg Leicester-square, London. 
2574. Rotter Skate, Adolphus Frederick Spiller, 
Surrey-street, Strand, London. ; 
2581. Putrine, Drymne, and Convertine Peat into Fuet, &c., |Edward 
enry Cradock Monckton, . — 28rd July, 1874. 
2629. CLasps for Corsets, &c., Edward Griffith wer, Chancery-lane, 
London.—A communication from James Potter McLean. 
2640. Faucets, George Haseltine, Southampton-buildings, London.—A 
communication from Francis Roach.—28th July, 1874. 


All persons having an interest in opposing any one of such applications 
should leave ic in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 














ABSTRACTS OF SPECIFICATIONS. 


234. Cicanerttes, J. Macintosh, Westminster.—Dated 19th January, 1874. 
This invention has for its object an imp t in the facture of 
cigarettes, and consists in applying waterproof varnish to the ends of the 
paper which the cigarettes are made from. 
235. Compositions ror CoaTinc THe Borroms or Suarps, 7. 7. Blair, 
Liverpool.— Dated 19th January, 1874. 

The object is to provide an entihodling and protective composition ready 
for application without heating. Under the First, part any varnish, gum, 
resin, spirits of wine or a hydrocarbon, quicksilver, arsenic, 4& 
pigment, and boiled oil are used in combination, mixed toa proper con- 
sistency by agitation or grinding. Under the Second part lime, magnesia, 
and clay are used with the substances employed under the First part, the 
whole being incorporated by heating, mixing, and grinding in a novel 
manner. 


oh See Sopa Borer, 7. Robinson, Widnes.—Dated 19th January, 
4 





This has external and internal shells, is open at the top, and is by pre- 
ference made of cast iron. Within the internal shell is a fire-grate at a 


keeping the same tight on roller or part in the slot, and so 
ae Oe 8 rote no econ ae * ept up a spring. 

‘ourthly, shuttle lifter eke | the shuttle out of the shuttle box, 
thereby obviating the necessity of using any instrument er the 
shuttle at the risk of injury to the shuttle or shuttle box. In conjunc- 
tion with the same a flat spring or other device for the purpose of keeping 
the — down and vereaining the thread from passing over the shuttle 
too quickly. 


251. Gas anp orner Lamps, A. Abrahams, St. Peter's Park.—Dated 20th 





January, 4. 1 4 

This invention has reference to laraps which are sur ded by 
or uncoloured glass or r t or partly transparent material 
ig pi d , advertisements, or other figures, and relates 


esigns ’ 

more cularly to means of aye Lge and of facilitating the 

rotation of the said glass or other mate also to the use of reflectors. 

252. Tavoxs or Barrows, G. and A. Lewis, Kettering. — Dated 20th 
January, 1874. 

Sack elevator, sack holder, and sack tilter on trucks or barrows. 

254. Deoporisixo anp DiscHaroinG FLvIDs, AnD Trappine Sinks, &c., 
M. H. Synge, United Service Club, London.—Dated 20th January, 1874. 

vention relates to a novel appliance for containing charcoal and 
presenting it in such a manner as to make its filtering and deodorising 
qualities applicable to a variety of domestic uses. 

255. Fivrerino anp Purirvinc Sewace, M. H. Synge, United Service 
Club, London.—Dated 20th January, 1874. 

This invention consistsin rendering the drainage of houses innocuous, for 
the purpose of watering roads, cleaning streets, and other kiadred uses. 
For this purpose a given number of houses are grouped togetber to drain 
them into a series of filtering tanks which may be arranged under the 
footway. Access will be given to these tanks by means of manholes. 
256. Evecrric Teteorarn Apparatus, J. B. Stearns, Boston.—A com- 

munication from J. C. Upham, Sydney, Nova Scolia.—Dated 21st 
January, 1874. 
This invention relates to telegraphic apparatus, whereby two different 
ages may be tr itted at the same time in one direction upon a 
single wire, and either one message or two different messages may be 
transmitted in the opposite direction at the same time upon the said 
wire, that is to say, two, three, or four messages may be sent at the same 
time through a single wire or cable. 

258. Umprettas, Parasots, AND Sunsuapes, J. Harvey, Strand.—Dated 
2lset January, 1874. 

The object of the invention is to facilitate the holding and releasing of 
the runners of umbrellas, parasols, and sunshades, and to avoid the 
necessity for cutting or otherwise forming openings in the sticks or stems 
thereof for the holding springs. For this purpose the stick or stem has 
projections applied to it, adapted one to hold the umbrella, parasol, or 
sunshade open, the other closed, when either is embraced by one of a 
pair of bayonet or such like openings in the runner tube. The runner 
wheel is separate from the runner tube, to admit of the runner tube 
making a partial rotary motion in the wheel, which also carries projec- 
tions adapted toact by spring pressure upon the stud for the time in the 
runner and prevent it from too freely releasing itself. 

259. Compinep CABINET AND AUTOMATON BMOKING OR FUMIGATING 
Apparatus, B. C. and J. T. Kinder, Stratford.— Dated 21st January, 
1874. 

The invention consists in producing a cabinet that will combine the 
novelty of containing cigars or other material together with an arrange- 
ment of inclosed mechanism that will when wound up actuate a bellows- 
like chamber, provided with inlet and outlet valves and pipes, in such a 
manner that tobacco or other weed ignited and placed in a bowl over the 
inlet pipe will have its fume or smoke drawn into the bellows and ejected 
therefrom through the outlet pipe. the two operations being continued 
alternately so long as the mechanism is in action. 

260. Cueques ror Banxina, J. Strachan, St, Peter’s Park.—Dated 
21st January, 1874. 

The issuing with cheques and other d ts repr ting money, 
tickets or labels signed by and which identify the signature of the person 
entitled to draw or negotiate such cheques or documents. 

261. Lames, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from C. H. Leighton, Lowell, U.S.—Dated 21st January, 1874. 

This invention relates to the combination of a centre draft tube, having 
upon it a washer and one lock-nut, with the bow] of a lamp ; to the com- 











distance above the bottom ; over the fire-grate is the bustion ’ 
through the bustion chamber, preferably di lly and ‘ing each 
other, are liquid tubes. The uptake is led from the combustion chamber ; 
and around the uptake is a feed heating chamber or space. Economy of 
fuel, gaa and absence of liability to damage are the objects of the 
vention. 
237. Conpensep Mitx, C. A. Lippincott, Aylesbury.—A communication 
Srom G. Conklin, New York.—Dated 19th January, 1874. 

This invention relates to an improved process for making condensed 
milk without sugar, by which the flavour and consistency of the milk are 
improved, and the milk is also better rved than by the ordinary 
process of condensing, whilst the product is almost free from any flavour 
acquired by boiling. In carrying eut this invention the milk is first con- 
densed in a vacuum pan in the usual manner, but at the close of the pro- 
cess the vacuum is broken, after which a quantity of crude milk or water 
is added to the condensed milk in the vacuum pan, and the heat raised to 
a temperature exceeding 150 deg. Fah. 

238. Prorectinc ToRPEDOES FROM PREMATURE Exp.osion, J. Mathieson, 
West Ham.—Dated 19th January, 1874. 

The invention consists in making the locking or guard contrivance of 
a torpedo of a composition or cement that is soluble in water. Thus 
instead of having to remove the _ by hand as at present, the inventor 
relies upon the slow action of the water to destroy its consistency and 
thereby leave the firing device free to act. 

240. Finisninc Woven Fasrics, N. MacMillan, sen., Glasgow.—Dated 
19th January, 1874. 

This invention has for its object the finishing or treating of woven fabrics 
in a superior manner, and relates to an arrangement of appacatus, an 
important novel feature of which is the performance by it of the combined 
operations of dressing and hot pressing, instead of these operations having 
to be performed by separate machines, as ordinarily practised. The im- 
proved apparatus can also be very easily adjusted or for 
giving ‘erent finishes or degrees of finish to the fabrics passed ugh 





241. Aniat Size, J. Miller, Aberdeen.—Dated 19th January, 1874. 

This invention relates to the treatment of animal size, such as is pro- 
duced when boiling orsteaming cattle bones, fish bones, horn piths, scrows, 
orotheranimal matters of a gelatinous nature, and consists in adding to the 
hot size as drained from the bones or other materials a suitable organic 
acid, such as acotic acid, which precipitates chondrin or ingredients which 
have a diliquescent or otherwise injurious action. 


243. Oi Lamps, J. Liddall and F. Gutteridge, Dewsbury.—Dated 19th 


January, 1874. 
This invention has for its object the construction of oil lamps in such 
manner as that no low deck or waste com; ent is required, that no 


oil can escape even when tilted, that the wick may be readily introduced or 


removed, t the supply of oil may be regulated or controlled at will, 
and that in the event ott the weeaaiee any time more than needed, the 
surplus will by a self-acting ap; ce be removed to the oil chamber. 


244. Looms, W. Whiteley and G@. Harling, Lockwood, Huddersfleld.— 
Dated 19th January, 1874. 

This invention relates, First, to means of driving looms. Secondly, 
to means of working “‘ ching bonee® or shuttle boxes in looms 
having three or more of such boxes ; and, ly, to improved arrange- 
_—— for operating the tappets for working the healds in top centred 

looms, 


S08, Beers Power, R. Van de Weerd, Enschede.—Dated 19th January, 


This consists of a drum with balanced blades upon it, which can present 
a flat surface to an incoming current of fluid, and assume a vertical posi- 
tion on leaving it. The fluid thus causes the drum to revolve and to drive 
machinery placed in contact therewith by gearing. 

248. Movtpixna Bricks anp oTHER Biocks, W. Easton and F. Tatter- 
sall, Leeds.— Dated 19th January, 1874. 

The machine consists of a circular table or disc revolving continuously, 
and having moulded cavities in its face which are cl at the bottom 
by After a mould has been filled a re plate comes u it 
and descends into the mould while the piston rises, and so the brick is 
pressed on both sides simultaneously. 


249. Foc Siavaus ong AvaRM BELLs, @. C. Pattison, Baltimore.—Dated 


19th January, 1874. a 
provisi pecification describes modes of ringing bells by the 
motion of the waves or by the flow of the tide. . “ 


250. Sewino Macuings, J. H. Smith, London-flelds, London.—Dated 19th 
rin, djustabl spring 

an le presser and foot steadier, ha for its 
object to dispense with coiled cpseng cud steady pine 08 gun used 
by other machines. The same of a flat so made and ap- 
plied that it fits into across slot ina convenient part of the presser 
spindle. Secondly, cotton take-up actuated by a cam on revol 
whereby the take-up can be timed. In conjunction wii 
inventor also claims a stud with flat on it, or washers moving up 
and down with needle bar, between which the cotton has passed, ha’ 
sad its ease the —— of missing = apensy Gee drawing up the 
loop b y, compensating on irregular or cam motions 
as a either to needle bar or shunttle' carrier for the purpose of always 








of certain operating parts for diminishing or increasing the com- 

bustion on the wick ; to the combination of a centre draft tube, having 

upon the same a washer and two lock nuts, with the bow] and stand of a 

lamp ; and to the combination of the centre draft tube, wick, and inside 

bushing, with the bow] of a lamp. 

262. Steam axp oTner Boitens, J. B. T. Woods, Kensington Park.— 
Dated zist January, 1874. 

The improvements consist of the application of a closed wrought 
iron tube to the interior of the tube or tubes of boilers made on the con- 
struction known as the Cornish system, and connecting the same in 
various places by collar pieces and tubes with the water space of such 
boiler in any suitable manner, so as to compel the heated gases to pass 
through the annular space between the outside of the inner wrought iron 
tube and the inside of the Cornish tube, by which a double heating 
surface is obtained and a better circulation of the water in the boiler 
secured. 

268. Sewinc Macuines, H. Lomax, Over Darwen, and G. F. Bradbury, 
Oldham.— Dated 21st January, 1874. 

This invention consists in the use and employment of a grooved or 
slotted lever and link or other mechanical equivulent for the purpose of 
actuating and imparting proper time and motion to the needle. in lieu of 
other movements for the same purpose, and also to secure @ more amp! 
supply of thread to the needle, by means of which a larger shuttle may 
be used without having to increase the length of stroke of the needle. 
264. Metat Movutps anv Dies ror EARTHENWARE, A, Maw, Broseley.— 

Dated 21st January, 1874. 

This invention consists in the construction and operation of metal 
moulds or dies, so formed as to give a vertical compression to the 
powdered clay in proportion to the depth or thickness of the various parts 
of the object te be moulded. Also in a plan for applying pressure by 
hydraulic —~ from within, both vertically and lateral }: or where 
necessary, in every direction at the same time, the object being in each 
case to and lidate powdered clay instead of the usual pro- 
cess of moulding such articles out of plastic clay. 

265. Macnetic Enoines, B. H. C. Monckton, Fineshade, Northamptonshire.— 
2lst January, 1874. 

The object of this patent is, First, to produce motive power by means 
of electro-magnetic cane of novel construction, of a ter power than 
those hitherto made; ndly, to insulate every of the apparatus, 
including the magnets and rotating wheels, movable bars or levers; 
Thirdly, to add condensers of ‘or | as described to the magnets; 
Fourthly, to utilise in various ways the electrical currents generated ; 
Fifthly, to construct novel batteries and condensers ; Sixthly, to combine 
well known electrical processes in new forms, by which to obtain results 
hitherto not arrived at. 

266. Waite Leap, 8. 0. Molloy, Temple, and D. G. Fitzgerald, Brixton. — 
Dated 21st January, 1874. 

The essential features of this invention consist in the production of 
what is known as white lead, carbonate of lead, or basic carbonate of 
lead, by effecting the decomposition of chloride and of oxychloride of lead 
by means of an earthy carbonate, or by means of an earthy carbonate in 
conjunction with an alkaline earth or the hydrate of the same. 

267. Pincu Bars ror Removina Rattway WaGons, OR OTHER Heavy 
Boprss, J. Morrill, Pocklington.— Dated 22nd January, 1874. 

The yy consists in shoeing the iron plate to which the lever 
or pinch is attached with wood or any other substance that may 
serve to prevent the plate from slipping when the lever is being used for 
removing railway wagons, or other heavy bodies. 

268. Grass Letrers anp Ficures, H. Greener, Millfield, Sunderland.— 
Dated 22nd January, 1874. 

This provisional specification describes means for forming the letters 
and figures by forcing melted glass into metal moulds. 

S08, Soweme Corton Waste, A. Ford, Brighton.—Dated 22nd January, 
1874. 





aa ney ee gh oS loon wate from oe Se ee and 
w con w turpentine, na’ or petroleum, 
or some of these Ay in the manner described in the specification, 
and a it in all respects as and useful as it was when 
new, and without the use of caustic alkali, or injuring the fibre, and 
in the method employed for recovering and re-using the spirits employed. 
270. SicNALLine on Rattways, W. 7. Whiteman, Maitland Park-road, 
London.— Dated 22nd January, 1874. 

This invention consists in giving signals automatically on or to trains 

by means of electrical a; carried by such trains acting in conjunc- 

ion with other electrical apparatus set on the permanent way. 
271. Couvasne ror Drivine Betts, 7. Griffin, Derby.—Dated 22nd Jan- 
uary, 

taking up or tightoutag of the cannes te prevent tipping on thebets pelage. 
up or nin e same vent slip on the pulleys. 

The coupl alao, : anoven on their inner or friction surface, 
cause a tremor in the running as, ae ome a strain upon the coup- 
lings which they cannot long resist. To a this inconvenience and at 
the same time provide a ready means for shortening the belt as it 
stretches or gives out, the ends of the belt are bent outwards and gripped 
between a pair of clam; plates of a length equal to the width the 
belt. To one of these screwed pins are riveted ; loose screws may 





be used in place thereof. These pins or screws are passed through the 
ends of the belt and through holes made in the corresponding clamping 
plate, and to the screws or screwed pins are fitted nuts which when 
turned will tighten up the clamp and grip the ends of the belt firmly to- 
gether. Whenas is put upon the belt in working, the coupled part 
will take shape from the driving pulley and there will be no internal pro- 
jection on the belt to detract from the smoothnuss of its working. 

272. Motive Power Macuine, C. Worssam, Kingsland-road, London.— 
Datéd 22nd January, 1874. 

The novelty of this invention consists in placing endless gearing 
traversing straps ded with hollow and solid projections within a cis- 
tern or tank which when immersed on their external surfaces of gearing 
in water will through the medium of their buoyant hollow projections 
give a continuous traversing or revolving wotion. 

278. Woopworxinc Macuinery, P. Jensen, Chancery-lane.—A communica- 
tion from H. W. Gibson and Sons, Gothendurg.—Dated 22nd January, 
1874. 

Improvements in various machines, viz., a planing machine, large 
Frooving machine, small grooving machine, and dovetailing machine. 

volving and other cutters, ribbed and other rollers for gripping and 
feeding and for holding down the “‘ work.” 

274. Rattway Ports, J. B. Marlow and J. Roebuck, Openshaw, and J. T. 
Failows, Bradbury.— Dated 22nd January, 1874. 

This invention consists in making projections on the under side of the 
movable rails and corresponding holes in plates on which the movable 
plates rest ; the outer ends of the movable rails are connected by a lifting 
plate, in which is a curved slot ; in this slot is a bow! fitting on a stud in 
a lever, which lever is moved to and fro by a catch lever, the catch tak 
into notches in a sector plate. The movable rails are thus securely lock 
when the points are set. 

275. Corrine, Dressinc, ayp Movupinc Marste, Stone, anp State, W- 
Thompson, Stratford-on-Avon.— Dated 22nd January, 1874. 

In the specification of a former patent granted to the inventor on the 
20th day of October, 1871 (No. 2502), was described an improved method 
of cutting and moulding marble, stone, and slate. In using this method 
he bas found the sharp arises or cutting edges of the saws of moulding 
cutters are apt to get damaged or broken, from the brittleness of the 
cement or composition he has been able to use in combination with the 
cutting substances employed. According to this present invention for an 
improved method of cutting and moulding marble, stone, and slate, he 
uses corundum, emery, or other such like hard mineral cutting substance, 
secured to or fixed in holders made of steel or other suitable material. 
For cutting blocks of marble, stone, or slate into slabs or other forma, he 
uses straight blades of steel or iron, the edges of which are mare to receive 
holders above described, and to which a reciprocating motion may be 
given. He also uses discs of iron or steel having their edges made to re- 
ceive the holders, and which way be mounted on an axis or spindle. For 
moulding or otherwise surfacing stone and such like substance he uses a 
metal block approximating tothe counterpart of the moulding or surface 
to be produced. In the metal blocks, holes are made to receive the 
holders, spirally or otherwise, on its surface; the block having a bole 
through its centre, can be mounted on an axis or spindle and used in any 
convenient manner. For rubbing the surfaces of stone and such like sub- 
stance he uses discs having holes on their faces or sides to receive the 
holders, which may be mounted on an axis or spindle ; or he uses a plate 
of metal having holes on its face to receive the holders, to which a reci- 
procating motion may be given. 


276. Storrers on Covers ror Borties, &c , N. Thompson, Brooklyn, U.S. 
— Dated 21nd January, 1874. 

For this purpose in connection with the stopper, or cover, a clip or 
strap is employed which passes over the top of the stopper or cover and 
takes a bearing thereon and against the underside of a flange on the neck 
of the article to be stopped ; anincline being formed in connection there- 
with to press the stopper or cover firmly against the neck or end of the 
article to be a. A suitable instrument is sometimes employed to 
facilitate the application and removal of the clip or strap. 


277. Contarnine, Measvurine, ConTROLLING, REGULATING, AND ARREST- 
ING THE Suppcy or Liquips, A. and J. J. Tylor, Newgate-st, cet, London. 
—Dated 22nd January, 1874 

Forming. service cisterns for water-closets of porcelain, earthenware, 
stoneware, or other suitable plastic material, glazed or otherwise rendered 
impervious to water; or forming them of glass, asphalte, bitumen, or 
waterproof material combined when necessary with fibrous material or 
materials, or iron or other metal netting, cloth, wire, or other similar 
combination embedded or enclosed in the substance in order to give 
strength and maintain form. Arranging the cistern to prevent waste, and 
forming the same with three or more divisions, partitions or chambers 
communicating with three or more of the same, which communications 
are provided with one or more valves controlling the same operated by 
the actuating part, so as to retain a portion of the water and always give 

a seal without rendering it necessary to empty the cistern, and the inlet 

and outlet openings cannot be open or partially open together. Also 

es cisterns with an air-tight vessel, chamber, part, or receptacle 
rovided with an air valve or valves and an opening or openings in the 
ower part, which vessel, chamber, or part closes the outlet and rises to 

let the water pass when the actuating arrangement is operated and 
whilst the water is passing out allows a portion of the same to enter it 
and cause it to descend and close the outlet on the desired quantity 
having been allowed to pass. This portion of water is retained until the 
actuating part is released, when it Sows out and seals or traps the pan, 
hopper, or receptacle. Arranging a small meter or meters on a by-pass 
or smaller pipe or connected with a larger pipe or channel 
through which the main body of water flows, so that it shall enable the 
quantity of water passing through the large pipe to be measured by the 
quantity passing through the smaller one acting on the meter or meters ; 
and placing a valve or valves between the meter or meters and the water 
to act as a regulator, and assist in causing the same to reyister correctly. 
Arranging submerged self-closing waste-not valves for use in cisterns 40 
as to have a rotary or partially rotary movement caused by the parts in 
connection with the same working in inclined planes or slots formed in 
the actuating portions or by causing the actuating portions to work in 
such inclined planes or slots attached to or connected with the portion 
controlling the outlet orifice and forming on and attaching to the same 
resisting blades or potertens, so that these parts in conjunction with 
the height of the lift and amount of incline of the planes or slots may 
enable the quantity of water passed to be regulated ; and applying a guide 
or guides or slide bar or slide bars to regulate or confine the action of the 
parts to an upward and downward movement in addition to the rotary or 
partially rotary movement and thereby insure the return of the valve or 
part controlling the outlet orifice to its seat, and also arranging the same 
so that they cannot be left or kept open or even partially open. Arrang- 
ing both valves so that the opening or closing one shall prevent or permit 
the opening or closing of another, and when both or closed the outlet 
can be opened. Arranging push, in valves to shut-off without shock, and 
so that the part closing the outlet orifice shall shut off the openings by 
which the water obtains access to the outlet ; and arranging them so that 
they may become readily made. 

278. Sueer Meta Pats, Corton Cans, AND OTHER LIKE Vessets, W. R. 

Southampton-buildings, London.--A communication from H. W. 

Ly rd, Brooklyn, and R. Seaman, New York.—Dated 22nd January, 

‘ 





This invention has reference entirely to the bottoming of sheet metal 
vessels, particularly milk and water pails, and what are known as factory 
cotton and woollen cans. 


279. Srorrixe Bort ies, Jars, &., J. Hickisson, Southgate-road, Hackney. 
—Dated 22nd January, 1874, 
A magnetic, magneto-electric, or electric stopper is combined with a 
suitable opening which receives it. 


280. Comsustion or Furt, 8. C. Lister, Manningham.—Dated 22nd 
January, 1874. 

This provisional specification describes forcing air, or steam. or inflam- 
mable gases, or all of them, through hollow perforated fire-bars of the 
furnace, or through perforated pipes underneath the fire-bars. Gases may 
also be introduced at the bridge. By these means shale or other poor 
fuel may be burned. The bridge may be made of metal, and connected 
with the boiler by pipes. In this water chamber are placed pipes, 
through which the air, gas, or steam passes or is forced into the furnace. 


281. Mowine Macnines, F. Grubdinski, Warsaw, Poland.—Dated 22nd 
January, 1874. 

The improvements of said machine consist in, First, the movement of 
the scythe which is executed by levers and without any cog wheels as in 
other known machines; Secondly, the arrangement of the pole, being 
independent of the machine, so that the horses have not to carry the 
whole weight of the machine when the front wheel sinks intoa furrow ; 
Thirdly, the lever arrangement which enables the driver to lift up the 
machine instantly when stones or uneven ground require it; Fourthly, 
the movement of the apparatus for bending the stalks against the scythe, 
and for throwing the corn off the machine, which is executed as well as 
the movement of the oe, without the help of an soe wheels, which 
lessens the cost of such a machine considerably ; Pit ly, the arrange- 
ment of having all m josed up, so that dust, sand, or grains, 
cannot enter between the mechanical parte and the oil or which 
is introduced to lessen the friction remains always clean, and contributes 
considerably to the durability of the machine. 


aes. Hammer, @. Stacy, @uildford-street, London.—Dated 22nd January, 


874. 
This invention may be described as an improved revolving hammer, 
as mainly in the combination of a rotary shaft or axle with 
« bammer or series of hammers hinged to said shaft or axle at a point 
or points some distance radially from the axis of rotation and capable of 
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swinging backward on their hinges in the direction opposite to that of 
the rutation, 
288. Treatinc Szwace and AmMonIACcAL Liquips, H. ¥. D, Seott, Baling, 
and J. B. Spence, Manchester.— Dated 22nd January, 1874. 
The object of this invention is the treatment of sewage and ammontacal 
iquids so as to abstract therefrom the ammonia present, ina cheap, 
portable, and stable form. When the liquid to be operated on has been 
clarified by removing the oonnenaes matters by subsidence or precipita- 
tion, the inventors pass the clarified sowege —— layers composed of 
natural phosphate of iron in the hydm' condition or of phosphate of 
iron. The phosphate salt or salts are then allowed to subside in combi- 
nation with the ammonia abstracted from the liquid. 
284. Tannin AND CANocaRPINE, P. P. F. Miched, Wassind Factory, Tamah 
District, Bombay.—Dated 23rd January, 1874. 

This invention relates, First, to a process for the production of tannin 
from tannin-bearing plants, trees, fruits, leaves, barks, or extracts 
thereof; and, Secondly, to the application of such process to the produc- 
tion of a substance known as canocarpine, a process for the production of 
which from the leaves of the canocarpus latifolia was described in the 
specification to a patent dated 20th September, 1872, No. 2786. The tannin 
contained in the said plants, trees, &c., is first extracted by decoction or 
maceration in an aqueous solution of common sult, or in sea-water, or in 
asolution of sulphate of soda, to which about 1 per cent. of a soluble 
salt of lime or magnesia is added. From the liquid thus obtained the 
tannin is precipitated by the addition of an alkali or alkaline earth. The 
tannin compound thus precipitated is washed and is then suspended in 
water, ani by the gradual addition of a free acid the precipitate is dis- 
solved and a solution of tannin is obtained giving all the usual reactions of 
tannin, For producing canocarpine from the leaves of the canocarpus 
latifolia a decoction of the said leaves is subjected to fermentation until 
the tannin is destroyed, and the fermented liquid is then subjected to the 
above described process for the production of tannin, whereby a solution 
of canocarpine is obtained ready for use as a dye stuff. 

286. Uritisinc roe Waste Heat or Steam Enaines, 7. Walker, Robert- 
street, Chelsea.—Dated 23rd January, 1874. 

This invention relates to means of utilising the heat of the waste steam 
of steam engines to obtain additional motive power. The waste steam is 
passed through a surface condenser cooled by volutilisable liquid, such as 
alcobol, etk er, ammoniacal liquor, or other known liquids. The vapour gene- 
rated from such liquids by the heat of the steam condensed is employed 
to work another engine or another piston of the steam engine, and after- 
wards condensed in a surface condenser, whence it is pumped back to 
the first condenser to be vaporised again. 

287. Looms, A. Lacaze, Vi —A ication from L. J. B. Capon 
Vincennes, —Dated 23rd January, 1874. 

This provisional specification describes means of imparting movement 
to the lay or batten and movement to the pickers; also means whereby 
the lay can, when desired, be left free and independent of the pickers, 
so that as —_ of the cards as required can be drawn Also an 
arrangement whereby the loom can be worked either by power or by a 
pedal as desired. 

288. Sewinc Macuines, W. Sellers, Keighley.—Dated 23rd January, 1874. 

The improvements relate to means for holding the shuttle in position 
in its carrier when inuse, and for facilitating its correct working against 
the face of the race. For this purpose the swinging bracket or such like 
carrier for the shuttle is formed with a slide to hold the shuttle in posi- 
tion, and to turn on a pivot as an axis towards one end of it, whilst the 
other end of it actsas a stop to hold the shuttle in is carrier. This 
slide is operated by tappet motion, which, when operated in one direc- 
tion, admits of the shuttle being introduced to or removed from its 
chamber orin the opposite direction of the shuttle being held in position. 
The back of the groove forming the chamber for the shuttle has a slot or 
longitudinal opening in the direction of the length of the shuttle, to re- 
ceive a slight spring to bear on the shuttle about midway between its 
top and bottom surfaces, to hold the shuttle to the face of the race. 

289. Treatine Beer, &c., P. B. Lockwood, Leadenhall-street, London.— 
Dated 23rd January, 1874. 

The inventor distils from beer, fermented or unfermenrted, a large pro- 
portion of its water, returning the alcohol obtained by redistillation and 
mixing it with attractive matters now containing but little water. This 





wer or influence may pass through an endless band or medium, and 
| wath to copuate Vie Ss substances which may be deposited 
thereon when in contact with the magnets’ or conducting agent, and 
which band or medium havin; from the source of magnetic 
power, shall no magnetic influence, and thus the cles sepa- 
rated will fall and be deposited free from other constituen' 

297. MepicrvaL CoMPOUND, AND PLASTERS MADE THEREWITH, J. McIn- 
tyre Smith, New York, U.8.—4 communication from Dr. P. B. Audouit, 
Havre— Dated 23rd January, 1874. 

One of the most important uses of the compound and of the plasters is 
to prevent sea sickness. The following is a description of what is con- 
sidered the best means of ca’ out the invention. Take of what is 
known as diachylon (in French “emplitre de diachylon”), sometimes 
called court plaster (an oxide of lead and oil), two grammes; with this 
thoroughly mix two grammes of theriac, or Venice treacle (in French 
” beng e ”) and one gramme of extract of belladonna (in French *‘ ex- 
trait belladonne”), and preserve the compound in a tight pered 
vessel. To use the d as a pi tive or cure for sea sickness, 
spread it to about the thickness of an ordinary adhesive plaster on a 
small oval piece of kid or other soft leather. One of these plasters being 
slightly warmed is applied and caused to stick on the pit of the stomach. 
Thin muslin paper, thin vegetable parchment, and various other sub- 
stances may used with success instead of leather, as a foundation 
for the plaster. 

299. Prerarine anp Combine Waste SILK anv Woot, or Hair, & C. 
Lister, Manningham.—Dated 23rd January, 1874. 

An additional pre roller is used to act with the concave feed plate 
of apparatus described No. 1727 in the year 1866. To prepare some 
kinds of silk waste it is first steeped in water or soap and water, then 





dried and pre upon gills or drums, then rough combed. The giggings 
are boiled or further softened, then gilled and again combed. han of 
preparing and drumming waste silk as heretofore, it is d to 





Leal only 
pre’ it. This is accomplished by using fine gills combined with alow 
draft. It is first prepared on oa. and then through fine and finer 
ones. The same principle can be applied to as various descriptions 
of waste silk. Inthe apparatus described under fourth head of specifi- 
cation No. 3129 in the year 1872, a nipping plate is placed in the feed 
comb, so that the long may be separated from the short fibres. After the 
fringe of fibres from the feed comb has been cleaned, the segment combs 
are inserted into it, and the fringe is pulled through them a short dis- 
tance by a nipper before it is taken hold of by the comb and nipper which 
are to draw it out. A nipper working in this manner can also be used to 
draw forward the fringe before it is taken off by drawing rollers. A 
circular comb is also used to ly clean the projecting end before it 
is cleaned by the card surfaces. 


300. SypHons, G. Rew, Plymouth.—Dated 23rd January, 1874. 

This invention of improvements in syphons consists in attaching to the 
highest part or top of the bent pipe a small vertical air pump to exhaust 
the air from the tube and allow the spirit or other liquid to flow freely ; 
the long end of the tube is closed by a tap while the air is being ex- 
hausted ; the tap is also used to regulate or stop the flow of the liquid 
when desired. 

301. IspicatiING By CLocKWoRK THE ExcessIVE PRessuRES OF LIGHTING 
Gas, B. H. Hache, Paris.—A communication from G. Levy, Paris.—Dated 
28rd January, 1874. 

This apparatus consists of three principal parts, a manometer, a clock 
a with a bel] put into communication by a balance lever or 

0a 

302. Wuite Merat, S. L. Delalot, Paris.—Dated 23rd January, 1874. 

The feature of novelty of this invention consists in manufacturing a 
white metal, the object of which is to replace those now generally in use 
at a reduced cost, by means of an alloy of copper, oxide of manganese, 
zinc, and phospbate of lime in various proportions, 


303. CarriaGe Lamps, W. Howes and W. Burley, Birmingham.—Dated 


811. Rorarinc Cacenpers on Date Inpicators, W. W. De la Rue, and 


Tue provtsietal apertication Gaseribes ‘ating tere coveunirlo @lnen, 
on wo concentric 
one for the months and the other for the days ; one disc turns on a hollow 
axis, through which passes the axis of the other disc. 
312, Umpre.ias anp Parasos, J. Gruby, Brunswick-place, Brighton. 
Dated 24th January, 1874. 

The feature of novelty of this invention consists in cutting out one or 
more apertures in one or more gores of an umbrella or parasol, 
affixing thereon a transparent material, so that when held before the face 
¢ ainst oo wind and rain the person holding it will see his way, and 

us avoid collision. 


313. Looms ron Weavine Pitz Faprics, C. Brakell, Manchester.—Dated 
24th January, 1874. 

The features of novelty which constitute this invention consist in 
weaving into the races of pile fabrics, wires or blades—lengthways of the 
piece—which are then released as the fabric is being wound round the 
beam of the loom by a vibrating cross knife, or _— knife or cutter 
in contact with the wires or blades referred to, poe | ‘orming the pile. 
Another plan of releasing the said wires or blades and thereby forming 
the pile is to dispense with the vibrating cross-knife or revolying cutter 
by letting the wires or blades have a cutting edge at a certain point and 
giving them a vibrating motion lengthways of the fabric if required. A 
modification of the said invention without the cutting action is also appli- 
cable for forming the loops or pile in fabrics of the nature of Brussels 
carpets or other material of a similar nature. 

314. Topacco Poucues, C. M. White, Stoke Newington.—Dated 24th 
January, 1874. 

The invention consists in constructing a dust proof pouch by forming 
the mouth or lips longer than has heretofore been proposed, said lips 
being folded over and fastened in that position when it is desired to close 
the pouch. 

315. Wixpow SasHes AnD Stites, W. Williams, Brecon.—Dated 24th 
January, 1874. 

The noveity of the invention consists in providing window sashes at 
their edges opposite the grooves in which they slide with hanging stiles 
or strips of wood which fit and slide in such grooves in lieu of the sashes 
themselves, the said sashes being ted to such hanging stiles ina 
manner that will enable them to swivel clear of the beuding, and by 
which also two movements of the said sashes can be obtained, viz., an 
up and down movement in the grooves of the window frame through the 
medium of their connecting hanging stiles, and the other a swivel move- 
ment upon their connecting pivots with such stiles. The sashes are pro- 
vided with tongues or strips of metal which in their normal position 
when the windows are closed are pushed forward or actuated by screw so 
as to form a water-tight barrier at the junction or connection between the 
edges of the sashes and their hanging stiles. 


816. Weavine Rissons AND Narrow Fasrics, AND 1n Looms, F. Condit, 
Providence, U.S.—Partly a communication from E. P. Chapin, Pro- 
vidence, U.8S.—Dated 24th January, 1874. 

This invention consists in the use of pieces of paper or other material 
between the layers or warps for the purpose of making the threads lie 
smooth, even, and level; in fastening one end of the warp to a piece of 
cloth placed infconnection with the beam or bobbin, so as to enable the 
whole of the warp to be used without waste; in certain arrangements for 
winding edge bobbins and warps direct from the spools on which the 
threads come from the winding engine, and for measuring and indicating 
the length of thread or warpso wound; in the construction, arrangement, 
and use of movable eyes or guides forming the heck, and of automatic 

hani ted therewith for giving notice when a thread is 
broken or run out or not in the eye or guide, and for stopping the warping 

mill; in the construction and arrangement of the eyes of the heck, andin 

the combination and arrang t of hanism in connection therewit 

in order to place the same in a small space; and in combination an 

t of small harness shafts with the main harness shafts, so as 














23rd January, 1874. 
According to this invention the candle tube of the lamp is connected to 
a plate or bottom, which by a sliding motion can readily be connected to 
and disconnected from the fixed bottom of thelamp case. Great facility 
in trimming Sang lamp and placing the candle in the candle tube is thereby 
Ap een . 





concentrated beer can be re-made into ordinary beer by the addition of 
water, aerated water, or water and carbonic acid mixed with it, by means 
of any aerating machine. The entire operation may be performed in 
vacuum pans adapted to rectflying stills of ordinary make, and the dis- 
tillation is preferably conducted at a low temperature. When unfer- 
mented beer is concentrated it may be re-mixed with water at any time, 
and worked with yeast in the ordinary way. 

290. Prore.iine Vessets, A. M. Clark, Chancery-lane.—A communication 

Srom J. 8. Morton, Philadelphia.—Dated 23rd January, 1874 

According to this invention steam and water are brought in direct con- 
tact in cylinders or bers having openings at their lower ends, 
through which the surrounding water is alternately admitted and ex- 
| ea by a corresponding alternate steam pressure and vacuum therein 

or propelling the vessel. The invention includes the features of con- 
struction and arrangement of parts, and also provides for heating the air 
in the cylinders to prevent undue condensation of the steam. 
291. Rarcuer Braces, F. J. Noble, Gateshead-on-Tyne.—Dated 23rd 
January, 1874, 

The improvements have for their object to previde a self-acting feed for 
the drill or tool of simple construction, and also to render the brace 
capable of being worked either right or left-handed. 

292. MecuanicaL Toys, A. M. Clark, Chancery-lane.—A communication 
Srom W. A. P. La Gove, New York, U.S.—Dated 28rd January, 1874. 

This consists of a figure with loosely-jointed limbs to swing and move 
in imitation of dancing, the feet being also bevelled to assist the action. 
The motion of the figure is obtained by an arrang t of hani 
contained in a box on which the figure dances, and operated by clockwork 

or by hand. 
293. Transmittino Evecrric Currents, 7. Walker, Robert-street, Chelsea. 
— Dated 23rd January, 1874. 

This invention relates to means of rendering an uninsulated or partially 
insulated wire lable for the transmission of electric currents, and to 
the partial insulation and protection by inexpensive materials of wires 
so employed. Between the receiving instruments and. the end of the 
wire next to it is interposed a battery, preferably of iron, to which the 
wire is connected with a less oxidisable metal to which the instrument 
is connected. The wire is then capable of transmitting electric currents 
sent into it at its distant end, notwithstanding its defective insulation. 
To forniy an insulating and protecting covering for such wires, compounds 
of lac, rosin, tar, oil are applied either as a paint or in more solid con- 
dition by means of a die, and tape or fibre served with such compounds 
to give adhesion. 

294. Lockinc AppaRATus FOR RaiLway Points AND SIGNALS, J. Saxby, 
Canterbury-road, Kilburn.—Dateg 23rd January, 1874. 

This invention relates to apparatus whereby when a lever of a system 
for working railway points and signals is moved, or about to be moved, 
some other levers of the system are locked, and when a lever is pulled 
quite over some other levers are released. Each lever or its spring catch 
is connected to a vertical rocking shaft having hollows in its circumfer- 
ence and working a longitudinally sliding bar, and these sliding bars 
have projections or hollows on their edges. Whenever a lever begins to 
be moved, or has its spring catch raised before moving the lever, its rock- 
ing shaft is turned partly round, and so presents an obstruction to such 
of the sliding bars as have projections facingit. When the lever is moved 
fully over or its spring catch lowered, its vocking shaft is turned farther 
round so as to present a hollow to the projections of others of the sliding 
bars which are then free to be moved. And when the projection of any 
sliding bar is engaged in the hollow of a rocking shaft, that shaft is pre- 
vented from turning. And thus by the connection of the sliding ae 
and rocking shafts to the several levers or their spring catches, the lock- 
ing or releasing of some levers of the system is made to depend on the 
movement ef some other lever or of its spring ca‘ 

205. Rotuers ror MakinG PLAITED, CREASED, OR FoLpED Fasrics, F- 
Rath, Goldsmith-street, London.— Dated 23rd January, 1874. 

The rollers employed in accordance with these provements for 
creasing the fabrics are formed with ribs and grooves which gear to- 
gether t like manner to cog wheels, ribs and grooves, being formed with 
steps or sets off in them corresponding with the number and width of 
the creases ired for prod ig (by subsequent folding) box or double 
box plaits. The rollers are supported in bearings in a frame, as is well 
understood, but according to these improvements the lower roller is sup- 
ported and borne against the upper roller by a spring or springs (or 
otherwise), the pressure of which can be adjusted. 

296. Treatina anv Separatina Ores, F. J. King, Bishopsgate-avenue, 
London.—Dated 28rd January, 1874. 

The essential points of this invention consist, First, in subjecting the 
ores containing sulphur, such, for example as iron pyrites, to the action) 
of heat, so to convert such sulphurets as may be capable of being so ren- 
dered into a magnetic condition, and being thus converted from a non- 

gnetic to a magnetic condition, or to such a condition as that they are 
rendered — of being attracted by a magnet or ets, and then 
separating the same by means of a magneto-se . diy, in sub- 
jecting ores or mineral products containing the higher oxides of iron, 
such, for example, as the sesquioxide, to the action of heat, in conjunc- 
tion with a reducing agent, so as to convert such oxides of iron into a 
magnetic condition, and being thus converted from a non-magnetic to a 
magnetic condition, or to such a condition as that they are rendered 
capable of being attracted by a magnet or magnets, and then 

















ient ventilation of the lamp is effected by making 
exit slots for the hot air in the head of the chimney, the said exit slots 
being situated around three sides of the base of an inverted pyramidal 
jiece depending in the axis of the chimney. The lamp is connected to the 
amp iron by means of a screwed tubular socket on the back of the lamp 
case, being screwed upon the screwed end of the lamp iron, a fixing screw 
pin preventing the turning of the socket. The tubular beadings or edg- 
ings of the flanges of the lamp chimney, and the parts of the framing of 
thelamps glasses and like parts, areconnected together by hard soldering, 
the abutting ends or parts being bevelled. During the bevelling of the 
ends of the tubular beading, they are supported internally and externally 
in a holder provided with a fixed inclined cutting edge, against which, 
by the action of an oblique movable cutter, the edge is cut, whereby 
avery smooth unpuckered edge is given to the bevelled ends of the 
tubular beadings and like parts. 


304. Sewine Macurnes, J. Harris and J. Judson, Aston.—Dated 23rd 
January, 1874. 

This inventivn consists of the following improvements for working the 
shuttle and feeder of sewing machines. The shuttle is driven by an ec- 
centric on the shuttle shaft, the lower end of the connecting rod of the 
eccentric clip being jointed to a hell-crank lever, and the latter by a con- 
necting link to the shuttle carrier. The feeder is worked by two cams 
on the shuttle shaft, one cam gi the rising motion to the feeder, and 
the other cam giving the reciprocating sliding motion to the feeder. The 
cam for giving the rising motion acts directly upon that end of the feeder 
to be raised, while the other cam acts upon the feeder through a forked 
lever anda pointed arm. One arm of this forked lever is serrated, and 
the pointed arm described engages with it. By adjusting this pointed 
arm the length of the feed and the stitch can be Bow om A modification 
is described in which the ae arm of the notched lever 
may be made to project from the side of the machine, so that by a thumb 

late and graduated scale the length of the feed and stitch can be ad- 

usted with the greatest nicety. 

305. Dryina anp Frvisuine Give, J. Turney, Birmingham, and F. N. 
Turney, Stowrbridge.—Dated 23rd January, 1874. 

According i tion a horizontal air-tight drying passage, having 

— parts or branches, is connected at one end with the case of an ex- 

ust fan, and at the other end with a hot air stove. The glue having 
been arranged in the crying passage and the doors closed and fastened, 
= — _ is — a r — i: of hot air is thereby 

rawn through or exhaus' rom the passage, and the glue 

therein rapidly dried. . . 

806. Turninc anp Cuttinc Woop, Metat, &c., J. Maynes, West Gorton. 

—Dated 24th January, 1874. 

The features of novelty in this invention consist in constructing a 
e capable of turning a single article, or two or more articles simul- 
ly by ting the same bet' pindles which not only revolve 

round their own axes in the ordinary manner of a lathe, but also have a 
slow, rotary motion round a fixed centre, which is common to all the 
spindles. In revolving round this fixed centre, each article, whilst rapidly 
revolving upon its spindles, is brought in contact with a fixed tool or tools 
arranged at a proper cutting angle at varying distances from such centre 
and from each other, and thus by the time that a complete revolution of 
the spindles round such common centre is performed the article is turned 
to the shape required. 

307. Drevcers, A. Brown, Renfrew.—Dated 24th January, 1874. 

The features of novelty which constitute this invention are, First, 
providing the wells of hopper dredgers with doors. Secondly, the con- 
struction of bay a! dredgers with propelling and steering apparatus at 
each end of the hull. Thirdly, the employment of hydraulic apparatus 
for raising and lowering the bucket ladder. 

308. Recenerative Furnaces, J. Imray, Southampton-buildings, Chan- 
cery-lane.—A communication from T. 8. Blair, Pittsburgh, U. 8.—Dated 
24th January, 1874. 

This invention relates to means of utilising the waste heat of ‘pairs or 
numbers of furnaces by the use of regenerators arranged in such a manner 
that the flame escapirg from one of the furnaces heats the air or gas, or 
both the air and the gas supplied to another of the furnaces, whereby 
complication of structure is avoided. Furnaces may be thus arranged in 
pairs, back to back, or in greater numbers in a circle or line, with their 
working doors on the exposed sides and regenerative chambers at the 
ends or at the other sides, each such chamber being connected to the 
outlet of the one furnace and to the inlet of the next, so that the flame 
escaping from the one heats the supply of the other. 

809. Srrire Motion or Looms, H. Cockerham, Bradford.—Dated 24th 
January, 1874. 

A four-threaded worm wheel is fixed upon the crank shaft of loom at 
the fly wheel end, this wheel works into a pinion fixed upon an upright 
shaft which drives the tappets } means of bevel wheels. The tappets 
are thus worked on the top of the frame of the loom, the treadles and 
connections with healds being all above the warp instead of below as in 
arrangement hitherto in use. 


810. Capstans AND WINDLASSES, =e Harfleld, Mansion House-burldings, 


Jan , 1874 

Tis provisional specification describes a combined windlass and capstan 
driven from a steam winch. An endless chain passes round a chain 
wheel on the axis of the winch, and around another chain wheel on an in- 
termediate shaft. Two pinions on this axis work into spur wheels keyed 
on the axis of the windlass, and a bevelled pinion gears into and drives a 
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ig 
the same by means of a eto-separator, Thirdly, the employment 
ofa separating mi e, 80 constructed as that the magnetic 


similar pinion on the capstan shaft, 





to enable one warp with its harnesses, lease rods, and reed, to be removed 
from the loom without disturbing any of the other warps or harnesses. 


317. Anturacens, B. F. R. Lucas, Coatham, Redcar.—Dated 24th January, 
1874 


Under this invention, anthracene is obtained from the heavy coal tar 
oils which distil at from 260 deg. to 360 deg. Celsius, by passing the same 
or the vapours thereof through pipes or retorts previously raised to a red 
heat. The heated surface is increased by filling the pipes or retorts with 
pieces of fire-brick. The oil obtained by this operation is submitted to dis- 
tillation, and the distillate which passes over after 360 deg. Celsius, is 
collected separately, cooled, and pressed, the press cake thereby obtained 
being crude anthracene. The liquid oil resulting from this distillation is 
again passed through red hot pipes or retorts, and another portion of 
th is obtained therefrom. 

318. Sirtina Crnpers or Asues, J. Chippindale, Potternewton, Leeds.— 
Dated 24th January, 1874. 

The cinders or ashes fall on toa riddle or sieve fitted in a box below 
the grate ; the riddle has a rocking motion imparted to it, whereby the 
small particles pass through into the box below, and the larger are re- 
tained on the sieve ready for use, 

319. Impcements FoR CuLtivaTinc Waste on Moor Lanp By STEA 
Power, Duke of Sutherland.—Dated 24th January, 1874. 

This provisional specification describes improvements on a plough de- 
scribed in McLennan’s specification 3151 (72), 

320. Sares, G. H. Chubb, St. Paul’s-churchyard, and W. H. Chalk, Alpha- 
street, Peckham Rye.--Dated 24th January, 1874. 

This provisional specification describes forming the safe soasto preven t 
the back and lining from beingremoved. Means of securing the doors are 
also described. 
$21. Roratinc Hypravtic Mancuiz, F. Gebauer, Charlottenburg.—Dated 

24th January, 187: 

The object of this invention is the construction of an improved mangle 
to be the finishing process of cotton, linen, and other woven 
materials for imparting to the same the lustre requisite for a saleable 
article as well as to produce watered or tabbied wares. The improved 
mangle has two rotating cylinders constructed of cast iron or other suit- 
able material. One of these cylinders, by preference the upper one, turns 
in fixed bearings, w: of the other one can be lifted or 
lowered in proper guides. Both cylinders turn at the same circum- 
ferential speed, so that a roller with cloth brought between the two will 
revolve with them. The pressure amounting to 30 tons or more, as well 
as the lifting and lowering of the lower cylinder, is caused by the two 
hydraulic presses duly connected to the framing of the machine, whilst 
the pistons of such presses act upon the bearings of the cylinder. 

322. Eviminatina THE SOLUBLE PRINCIPLES CONTAINED IN GASES AND 
Vapours, A. M. Clark, Chancery-lane.—4 communication from E, P. 
Pelouze and M. E. P. Audouin, Paris.—Dated 24th January, 1874. 

A ding to i ion, as applied in the manufacture of illumi- 
nating gas, the soluble principles contained in the gas are dissolved by 
brin; it into intimate contact with a liquid in the form of fine spray, 
the liquid being afterwards eliminated in a condensing apparatus. 
$23. Dryino anp Heatina, A. M. Clark, Chancery-lane.—A communication 

from A, L. Ligny, Paris.—Dated 24th January, 1874. 

This apparatus ists of a rectangular or other shaped fire basket 
mounted on castors and open on all sides, which are provided with doors 
for directing the heat on any point, and also with adjustable pipes above 
for conducting the heat to a distance, as in drying the walls of a room, 
for instance, assisted by a blower, 

4252. Move or Sroprina or Ciosino Borries, F. and W. W. Horner, 
and J. Sibley, Manchester.—Dated 27th December, 1873. 

This invention relates to bottles for containing waters or liquors im- 
pregnated with h pressure gases or air, and also to stoppers whic 
stop or close the bottles by the high pressure in their interiors, the 
bottles being of all shapes and sizes, and either new or old. In all cases 
the stoppers are smaller than the original diameters of the mouths of the 
bottles, and are into their interiors, after which annular tubes or 
rings of glass, metal, or other suitable material are cemented into the 
necks of the bottles. One arrangement of stopper is formed as a partial 
globe, having two circular projections so notched or inclined that they 
can hold washers of india-rubber or other packing material, so that 
when the aerated water is pumped into the bottle it raises the stopper, 
passes one or other of the Vig ections into the neck, and presses the 
packing so bape against the bottom of the annular tube or sag that 
the bottle is ectly stopped or closed. Another arrangement of stop- 
per is formed by hingeing or jointing to the bottom of the annular tube 
or ring a valve or plug, which is turned down when the bottle is empty, 
but turns up when the bottle is ag apeny and finally presses fi 
against the bottom of the annular tube or ting and stops the bottle, 
and in both arrangements the bottles are opened by pressing down the 
stoppers by hand. 

888. Kavemoscorgs, J. 8. Adams, Boston, U.8.—A communication from J. 
Collicatt, Bostun.—Dated 26th January, 1874. 

In these kaleidoscopes _o ——~ of blended forms, shapes, 
colours, and patterns is provided than is found in the ordinary kale 
— A box or case incloses clockwork machinery ; at one end of the 
said box a standard is erected which supports an ordinary kaleid 
tube, with the opening for the eye at its upper end. Under the kaleido- 
scope tube is a rotating flat table, circular in shape. This table is highly 
ornamented, and various discs of all shapes, colours, and designs may be 
placed upon the 
336. Scorcn Caps, &c., D. Cunningham, Stewarton, and A. Douglas, Kil- 

marnock.—Dated 27th January, 1874. 

In carrying out the invention, the fabric to form the bonnet, cap, or 

hat is woven in a hand or power loom so as to require no subsequent 
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knitted fabric hitherto generally em; 

obtain the woven fabric of the req 

woven in four piles. ; ‘ 

841. Winpise Tene ame TureaDd, H.C. Hill, Staleybridge.—Dated 27th 
January, 1874. sists in applying a rail in front of the row of spindles 

or in other suitable position, and in fixing to this rail guide-plates ot 
steel, the edges of which are left sufficiently apart for the passage of the 
yarn or to the spindle. A to-and-fro motion along the slits be- 
tween the guide-plates is given to the yarn or thread by means of a rock- 
ing bar placed below. 

842. Marxtausine A Constant LEVEL oF WATER IN Wer Gas Meters, W. 
R. Lake, Southampton-buildings, London.—A communication from B. C. 
Maldant, Paris.—Dated 27th January, 1874. 

This said invention has for effect the mechanical separation or con- 
densation of the water contained in the gas as it leaves the meter. This 
water of condensation, by means of the said improved apparatus, is re- 
covered and caused to return to the meters in such a manner as to pre- 
vent or retard the sinking of the normal level of the water; conse- 
quently, the tancy and exactitude of their measurements will be 
maintained, and at the same time the cost of their supervision and re- 
pairing will be diminished. 
$45. Beverace or ARTIFICIAL APPOLLINARIS WATER, G. Smith, Queen's 

Gate, Hyde Park.—Dated 27th January, 1874. 

This invention relates to a manufacture of a beverage or artificial 
appollinaris water. The ingredients mentioned are bicarbonate, sulphate. 
and phosphate of soda, chloride of sodium, carbonates of magnesia, and 
lime, also chemical equivalents. The ingredients are pulverised, mixed, 
and charged with gas or other agents for aerating. - 


359. Soxirarres, Steeve-Links, &c., W. West and W. F. Spittle, Birming 
ham.—Dated 28th January, 1874. 

This invention refers in part to an invention patented by William 
West, one of the applicants, on the 13th of September, 1872, No. 2722, 
and the present improvements consist in making the case or box in which 
the spring bolt of the fastening works as well as the said bolt capable of 
a sliding motion. By this construction both the bolt and the box engage 
with and on opposite sides of the head of the inclined collar on one part 
of the fastening, and thus t the two parts of the fastening together 
by adouble bolting action, The two parts are released by pressing the 
spring bolt and box in opposite directions, so as to simultaneously with- 
draw them from the inclined collar. The improvements described are 
also applicable to solitaires, sleeve-links, and other like fastenings, in 
which a spring bolt engages with a hovked arm turning on a joint. The 
joint pin and arm of the last tioned fastenings are made from one 
piece of metal for the purpose of preventing the loss of the joint pin. 


367. Puriryine Ikon Ornzs, F. W. Gerhard, Coseley.—Dated 29th January, 
1874. 


This invention relates to certain improvements upon the subject matter 
of letters patent granted to the said Frederick William Gerhard and 
James Light, jun., of Bradley, in the county of Stafford. for ‘*Im- 
provements in the Production of Iron and Steel,” dated 16th day of May, 
A.D. 1872, No. 801, and consists, First, in certain improved means of ex- 
tracting the sulphur, phosphorus, or other deleterious ingredients; and, 
Secondly, in an improved process for manufacturing iron from such 
purified ores or compounds containing iron. 


376. Bicarponate or Sopa, J. Richards, Preston.—Dated 291h January, 
1874. 














This invention consists in treating bicarbonate of soda by a dilute 
solution of caustic ammonia, which decomposes the bicarbonate of 
ammonia, thus forming carbonate of ammonia, which is easily removed 
by washing. 

408. Steam Pumps, 7. Lumley, Harborne.—Dated 31st January, 1874. 

This invention consists in working the steam cylinders of steam pumps 
by arranging at each end of the steam cylinder a chamber ina small 
cylinder, in which chamber a valve works for putting the cylinder in 
communication either with the exhaust or with the steam. An opening 
is made near each end of the steam cylinder, the opening at one end 
being in communication with the valve cylinder at the other end of the 
steam cylinder. As the piston approaches the end of its stroke steam is 
allowed to pass through the opening in the steam cylinder to the valve 
cylinder at the other end of the steam cylinder, and the valve therein 
connects the steam cylinder with the exhaust; at the same time the 
steam cylinder piston strikes the valve at the same end of the cylinder 
and opens the steam way. The piston in completing its stroke in either 
direction is thus made so to act upon the valves as to change that which 
was the exhaust side of the piston into the steam side and the reverse. 


404. Sream Pumes, H. Cherry, Handsworth.—Dated 31st January, 1874. 
The inventor places a loaded valve in the suction pipe for the purpose 
of producing a vacuum into which the exhaust steam is discharged. At 
the upper part of the condenser is a chamber which first receives the 
water raised and from which it passes through a loaded valve by which it 
is spread into a thin sheet and then falls into the condenser. A bell- 
mouth pire is situated in the axis of the condenser, the lower end of 
the said pipe leading to the pump. By this arrangement a quantity of 
water always ins in the d which affects the condensation of 
the steam when the steam pump is first started. Various arrangements 
are described for pressing the loaded valve to its seat. The suction valves 
of steam pumps having condensers are made of thin sheet metal dished 
or turned up at the rim, the extreme edge being turned down to form a 
lip. The valve seat is ribbed. A light valve capable of opening readily 
and of being rapidly closed by the action of a spring is thereto formed. 


415. Sarery Sicnats ror Rattway Points or Switcues, J. Marchant, 
Camberwell.—Dated 2nd February, 1874. 

This invention relates to means of signalling to a pointsman the pass- 
age of a train over points distant from or invisible to him, so as to forbid 
his shifting the points while the train is passing over them. A counter- 
weighted or spring trigger or slide is mounted close to the points, so as to 
be acted on by passing wheels causing it to make and brake contact with 
an electric wire leading to a visible or audible electric signal in the signal 
box. The action of this signal informs the pointsman in the box that the 
train is passing the points, and he is thus warned against moving the 
points = the action of the signal ceases, the last wheel of the train having 





434. Boxes ror Pens, Buttons, NEEDLES, AND OTWER SMALL ARTICLES, 
£. Leonardt and W. Gilbert, Birmingham.—Dated 3rd February, 1874. 
One aa of this invention consists in combining with boxes or recep- 
tacles for holding pens, buttons, and other articles, means for exhibiting 
a sample or pattern of the articles contained in the box. For this pur- 
pe a small chamber is either hinged or fixed to the end, side, or top or 
id of the box, in which chamber the pattern pen or button is placed. 
The pattern is seen through the glass front of the chamber, and the said 
pattern is protected from dust and the action of the atmosphere. Or the 
same object is attained by making the closed end of the case in which 
the box slides of glass, and affixing the pattern pen or article to the end 
of the box. Another part consists in making metallic boxes or rece’ 
tacles capable of being readily moved on a table or other surface. To this 
end the box or receptacle has the general figure of a wheelbarrow, and is 
either open at top or closed by a hinged plate or case. The body of the 
box is made from one piece of sheet metal and the sides from separate 
pieces, the parts being connected together by ears passed through 
cnagges and clinched. The case, which may be joined at the top cf the 
x, may be used for holding nee@les and other small articles. 


1421. InpicaTiNe THE Number or Revovvtions, W. R. Lake, Southampton- 
buildings, London.—A communication from E. Brown, Philadelphia.— 
Dated 23rd April, 1874. 

This invention consists, First, in combining a wheel rotating at regular 
intervals by clock movement with two sets of counting registers. The 
friction wheel or ratchet which actuates the registers is transferred by a 
suitable esca ent (connected tu the clock wheel) alternately from one 
counting register to the other. The registers alternately reset themselves 
to 0 or zero at the end of each minute; Secondly, in accomplishing the 
purpose by the rotation of mercury in a cup having projecting arms; the 
alteration in the level of the mercury due to centrifugal force is shown 
by a column of coloured water in a glass tube above the cup. A modifi- 
cation of the same invention is also shown, in which the rotating arms 
are elevated and rotate around the glass tube, so that a column of mercury 
can be used in the glass tube. 

2536. Srinninc, H. A, Bonneville, Paris.--A communication from C. 
Martin, Verviers.—Dated 20th July, 1874. 

This invention consists in applying to the fixed spinning machines 
— — for the purpose of preventing the too great twisting of 


2560. Fasteninc Tue Conners or Pockets in WEARING APPAREL, J. W. 
ye —* ae Sa eee ee ee ae July, 1874. 
This invent a fastening for poc! openings, whereby the 
sewed seams are prevented from ri; ping or starting from frequent 
sure or strain thereon; and it tet in th i “kj ate 
rivet or eyelet at each end of the pocket o i 





pening to prevent the ripping 
of the seam at those points. The rivet or eyelet is so fastened in the 
seam as to bind the two parts of cloth which the seam unites —. 80 
that it shall ent the strain or pressure from coming upon the thread 
with which seam is sewed. 
2566. Heatina anp VentILatina, F. V. Mouly, Leicester-square, Londo 
—Dated 22nd July, 1874. 

Novel stove for heating air and water ; single chimney and ventilating 

flue, new ventilating chimney cowl. 





8568. Srzam Pumps, A. M. Clarke, Chancery-lane, London.—A communi- 
cation from W. Atkinson, Gardner, IUinow, U.8.—Dated 22nd July, 


1874. 

This invention consists in the combination with a main cylinder havin, 
steam ports and a rod a middle piston and two pistons 
cylinders placed at opposite ends of main cylinder, having respectively 
water inlet and outlet, and connected by a ll way, a continuous 
flow of water at the exit being produced. The invention also consists in 
the arrangement of the valves at the ends of the steam chests for con- 
venience of access. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 





THE reports brought in from the various works by the numerous 
ironmasters are to the effect that the mills in the Wolverhampton | 
district are being run as hard as specifications will permit, because 
of the occurrence next week of the local races, when but little 
work will be done at any of the forges, and at some no work atall. | 
The firms in most repute are the best off for Lusiness in nearly all | 
the products of the mill and forge; and the order-books of several 
have received slight additions. 

The makers of best iron are abie to keep their works in steady 
operation; in some departments they are busy. Before they an- 
nounced the reduction which began with the month, Messrs. 
E. P. and W. Baldwin were full of orders in most branches. 
Inasmuch as this is the case at a time when consumers do 
not believe that prices have touched bottom, and are, there- 
fore, only doling out the specifications which will supply 
immediate necessities, prospects in this division of the trade 
are deemed encouraging. It was not, therefore, to be expected 
that a greater drop than that which was dated August 1st would 
be declared. Messrs. Baldwin’s prices are pretty much those of 
the other first-class sheet iron houses in this district. They stand 
at, for ‘‘ Severn” singles, up to 20 w.g., £15, with the usual extras 
for doubles and trebles. ‘* Baldwin Wilden” singles, of 20 w.g., 
are—B, £18; BB, £19; B BB, £20 10s,; best charcoal are 
£21 10s,; and E B charcoal, £29 10s.—all at the works. Doubles 
of the same brand, of 21 to 24 w.g., are 30s., and trebles, of 25 to 
27 w.g., 60s. per ton extra. Sheets longer than 7ft. and wider 
than 3ft. are likewise charged extra. Iron for deep stamping, 
sheet iron, pickled, cold-rolled, and close-annealed, with button 
iron and the like, are specially quoted for. 

Purchasers of best sheets who have held off for a reduction of | 
10s. on the above rates are compelled to give makers’ terms, In 
one case an order for 100 tons has been booked under these circum- | 
stances. Buyers whocan afford to wait for their iron still hold off | 
in respect of the less valuable class of sheets, Serviceable singles 
are to be had at £12 10s. 

Makers of hoops are competing for the orders on the market, 
and less than £11 10s, is quoted by more than one firm ; but this 
does not influence certain others who decline to sell at less than 
that sum. For hoops cut to length, another 5s, is required. 

Pigs are somewhat easier. Good hematites, for which 95s. per 
ton was asked on quarter-day, have been offered at 90s. 

Good forge coal was freely offered on ‘Change in Birmingham 
to-day (Thursday) at 12s, per ton, and some purchases were made 
at under that figure. Colliery proprietors displayed great desire 
to book orders forward, but consumers held back, and bought only | 
for immediate requirements, the conviction being strong that 
prices will suffer a farther decline before the end of the quarter. 
Certain coalmasters were complaining that the arrangement for 
the reduction of colliers’ wages entered into before the Mayor of 
Birmingham, and which terminated the recent great strike in this | 
district, did not come into operation before the end of the past 
month, inasmuch as they had to sell the coal at prices based upon 
the reduction of wages before the latter could be euforced. Most 
of the pits have been got into working order, and the supply of 
coal is, therefore, much greater than the demand. That hich 
was expected has come about. Now that the colliers have resumed, 
there is nothing like full work for them. 

Finished iron {was in demand for shipment, and for all but Al 
qualities buyers had the market in their favour. Even on those 
terms, however, they would not, when they had the option of 
postponing the giving out of orders, consent to purchase in other 
than very small lots—the belief of the merchants being as strong 
as ever that lower rates must prevail for all kinds of finished iron. 

The vendors of ironstone and pig iron were very anxious to sell. 
Theformer were offering to book at prices quite 16s. a ton under the 
maximum of a short time ago without securing noteworthy orders. 
First-class iron, of Lancashire and Warwickshire in particular, 
could not be got off at £4 10s., and commission agents complained 
loudly of the great decline in their receipts. 

As to the industrial productions of Birmingham and the dis- 
trict, it is noticeable that though the current demand at the iron- 
foundry establishments is, on the whole, fairly satisfactory, yet 
that in particular departments it is capable of great improve- 
ment. Manufacturers of iron tubes have not generally so large a 
number of orders as they could desire, but A coe are one or two 
conspicuous exceptions. Galvanised iron roofing sheets are in im- 
proved request on colonial account. In the agricultural and other 
leading departments of the edge tool trade business continues 
steady, South America and Brazil are the principal customers for 
these goods, and the markets of Southern Europe are consigning a 
moderate number of orders for steam tools of various kinds. 

In the hardware trade activity is secured to the workpeople in 
the builders’ and shelf ironmongery departments by the execution 
of orders from colonial purchasers, and those of the United States 
are forwarding orders of a moderate extent for various descriptions 
of light papered good. In the bolt trade makers are discontinuing 
the ruinous principle of underselling, and more healthiness is _be- 
ginning to prevail. 

There is an improved demand for railway spikes. The approach 
of winter is imparting more animation into the chandelier and gas- 
fittings branches. Latches are only in steady request, but there is 
just an appreciable improvement in the applications for tin-plate 
wares, All the leading branches of the lock trade are fairly 


steady. 

Messrs. John Bills and James Bills, bolt and nut manufac- 
turers, Lodge Works, Ettingshall, in the township of Bilston, and 
Mr. Jeffrey Smith, edge tool maker, of Steel House-lane, Wol- 
verhampton, have each filed a petition for liquidation by arrange- 
ment, The creditors in both cases have yet to assemble. 

The Staffordshire Wheel and Axle Company appear to have well 
turned the corner. The meeting which was held to day, Thurs- 
day, at Spring-hill, Birmingham, was a successful one. It could 
not be otherwise, seeing that the year’s report showed the 
net profits to be £7224, or, with the balance brought forward, 
£7622, Last February an interim six months’ dividend was de- 
clared at the rate of 10 per cent. per annum, or 3s, per share. 
To-day another dividend of 10 percent. for the past six months 
was alloted, together with to every holder of ten shares one share 
by way of bonus, with £3 paid up. Even with this, £2658 was 
left to go to the reserve fund, and £1043 to be carried forward, At 
the same time it was announced that the directors have given 
notice to pay off £5000, now secured by mortgage on the works. 
The directors propose to raise money when they require it by the 
issue of debenture bonds, 

The half-yearly general meeting of the shareholders of Beuther’s 
Patent Railway Axle-box Company, Limited, was held on Monday, 
at the Works, Saltley. It was shown that the a 
position and future prospects were considered highly satisfactory, 
and the directors’ report and statement of accounts to the 30th of 
June last were unanimously approved and adopted, and a dividend 
resolved w mah the sate at If pur etah. pa on and after the 
1st of September next. 


| 
| 


The directors of the Midland Railway Company have decided to 
ee ae te ordinary stock for 
' the past half-year at the rate of 54 per cent, per annum, 





The mine proprietors will learn with no little inter:st that on 
Wednesday afternoon the Mines Drainage Commissioners took the 
very important step of ordering the first drainage rate. It will 
be at the rate of one penny per ton on all mine brought to the 
surface at all thecoal andjironstone and limestone pits now working 
throughout the localities brought under the operation of the Act. 
The rate will be applied to the carrying out of the surface drainage 
works alone ; and it is estimated that it will produce an aggregate 
sum of £30,000. 

Great prices continue to be obtained for shares in the Sandwell 
Park Colliery Company; but scarcely so much money is being 
paid for the property as was given a short time ago. At the auc- 
tion sale in Birmingham, last Thursday afternoon week, an A 
share—£100 fully paid up—obtained a maximum bid of £740. At 
that figure the share was withdrawn, the auctioneer remarking 
that the offers had not come up to the reserve. An A share of 
£50, with £20 paid up, ran to £300 in three biddings, and it was 
ultimately sold at £345. A second original share was offered, but 
as it did not secure a higher bidding than £745 it was withdrawn. 
A second could not secure more than £300—a price at which the 
holder would not part with it. The difference as compared 
with previous sales is not very considerable, and it is perhaps 
somewhat accounted for by the circumstance that in the report of 
the company, a résumé of which has appeared in THE ENGINEER, 
the shareholders were strongly recommended that, as regarded the 
development of 1700 acres, to wait patiently another twelve 
months, by which time the engineer thought that considerable 
light would be thrown upon the northern portion of the estate by 
the contemplated explorations in the thick coal. 

Owners of collieries will do well to assure themselves that their 
managers are not neglecting the requirements of the new Mines 
Regulation Act. The advice is not, I believe, of wide application 
in this district ; still, it is not unseasonable. Of this an illustra- 
tion is found in the circumstance that on Monday last Mr. Henry 
Whitehead, owner of the Church Colliery, Bucknall, was finedin the 
Hanley Police-court, by the stipendiary for the Potteries, as much 
as £2010s. Four offences were proved. They included (1) the 
not having rules posted on some conspicuous part of the colliery ; 
(2) not fencing the fly-wheel of an engine underground ; (3) not 


| keeping a record of the state of the pit ; (4) not having a second 


shaft affording ingress to and egress from the pit. The defence of 
Mr. Whitehead, who has recently taken to the colliery, was, that 
he had engaged a practical manager who had carte blanche to do 
all that was needed for the proper working of the colliery. The 
necessity for these proceedings is the more unsatisfactory inasmuch 
as the statement made at the instance of Mr. Wynne, the Govern- 
ment inspector, was to the eff.ct that, though he had prosecuted 
in only four charges, as many as twenty might have been easily 
laid, for the pit was in a most dangerous state. 

A case of much interest to colliery proprietors as respecting the 
enforcement of the drop in colliers’ wages was decided by the 
stipendiary magistrate of the district at the Wednesbury Petty 
Sessions last Tuesday. Twenty of the workpeople of Messrs. 
Tolly and Jones, Gold’s Green, West Bromwich, summoned their 
employers for payment of the difference between a fortnight's 
wages at the old rate of remuneration and that determined upon 
at Birmingham. The defence was that at the commencement of 
the strike the men were told that what its result might be they 
would have to abide by it. Judgment was given in favour of the 
men, 

The applicability of machinery to the getting of coal in this dis- 
trict, which was not unfavourably tested some time ago at the 
works of the Pelsall Iron and Coal Company before Mr. Ness 
went out as Government mining engineer to India, is to undergo 
further trials. It was not universally concurred that the machine 
in use at Pelsall would be suitable to the district generally, and 
the South Staffordshire and East Worcestershire Institute of 
Mining Engineers took the question up with some spirit, when 
they determinec to offer a prize of 52 guineas for the best hand 


, coal-cutting machine. There have been several entries for the 


prize, and much interest has heen evoked. The question will be 
decided on Monday week next, when the machines have been sub- 
jected to practical tests in certain collieries of the Earl of Dudley. 

The council of the Midland Institute have awarded the Evans’ 
prize of £20 for proficiency in mechanics to C. B. Ketley, and a 
special prize of £5 has been voted to J. V. Bonel in acknowledg- 
meut of the high position taken by him in the competition for the 
same prize. At the same meeting of the council the report upon 
the result of the examination of the branch science classes by the 
Science and Art Department showed that of the seventy-three 
papers worked by the students twenty-four obtained Queen’s prizes, 
twenty-six obtained certificates, and only five were classed with 
the failures, 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE has been plenty of inquiries during the past week, but 
except for foundry iron, for which there is a continued fair de- 
mand, comparatively little actual business of importance has been 
transacted during the past week. The high prices which are now 
demanded for Middlesbrough pig iron check consumers from 
purchasing, and trade is being driven into other brands which are 
offered at lower rates. For the limited amount of business done 
the average quotations have ranged from 80s, to 82s, 6d, to 
85s. per ton for No. 3 foundry delivered in this district. 
For forge numbers there is not so much demand, and 
prices are so wide that quotations cannot be given with any 
degree of reliability. A few shipping orders for manufactured 
iron have found their way into the market during the past few 
days, and as some of the merchants who have been overhauling 
their stocks have made purchases, there has been a little more 
animation in this branch of trade. Prices, however, remain with- 
out any material alteration, Ordinary crown bars are worth from 
£9 10s, to £9 15s., rails of light sections about £9 10s., and heavy 
ditto £8 10s, per ton delivered. 

In the position of the various ironworks there is not much 
change to notice. Most of them are fairly employed, but in many 
cases it is only with band-to-mouth work. The forges are pretty 
busy; founders and machinists are receiving more work, and 
engineers are fairly engaged. 

Although the reductions which I announced last week in the 
Manchester list prices have mae trade a little steadier in the 
above district, under-selling is still carried on, and generally the 
Lancashire coal trade is quiet, with a want of firmness in prices, 
The leading colliery firms in the Wigan and Tyldesley districts 
have not yet made any reduction in their quotations, but prices 
are very unsettled, and concessions are being made by the smaller 
concerns, who are inclined to sell at lower rates rather than stock, 
The average pit prices in the Wigan district are quoted about as 
under :—Arley Mine coal, 15s. to 15s. 6d. per ton; Pemberton 
(4ft.), 138.; common house coal, 10s; to 11s.; burgy, 8s. 6d.; and 
slack, 6s. to 7s. per ton. In the shipping trade a fairly steady 
business has been done in steam fuel, house coal, and gas coal, and 
prices are unaltered. an ho 

The coke trade continues dull, and following the softening in 
the prices of Lancashire makes, Durham foundry coke delivered 
in this district can now be bought on easier terms. eens 

The protracted strike in the Ashton and Oldham districts— 
to the gradual collapse of which I alluded in a previous report— 
is now definitely at an end. A conference between the em- 
ployers and the men was held at the Clarence Hotel, Man- 
chester, on Tuesday. The men offered a compromise of 8} per 
cent., but the masters would accept nothing less than the 
original 15 per cent. reduction, and on these terms the men 
have decided to resume work. 

The usual monthly meeting of the Lancashire and Cheshire 
Coalowners’ Association was held at the Clarence Hotel, Man- 
chester, on Tuesday, but there was only a small attendance and 
no business of special importance was transacted, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuERE is little business news of interest to record this week in 
connection with any of the leading industries, the whole of which 
remain very quiet. There have been some yr) owing to 
the Yorkshire Agricultural Show, which was held in Hillsborough 
park on the Tuesday, Wednesday, and Thursday, and attracted a 
very large number of workmen and others on the two last days, 
many establishments being closed on the afternoons of both days 
in response to an invitation for a general holiday issued somewhat 
late in the day by the mayor. 

The drop in the price of coal to which I referred last week as 
being probable, and advocated as being in every way desirable, 
would appear to have been inau ted. At any rate one of the 
leading colliery owning firms in this district, being also merchants, 
issued circulars on Saturday, announcing their new prices to be as 


umberland may have the opportunity of a in concert with 
those of the neighbouring county of Durham who are still nego- 
tiating r the amount of the reduction to which they ask 
their men to submit. It is not thought by those with whom I 
—_ page 4 that in either ei inath reiinalsted fo exceed 
per cent, 0 more may be o: ly , for 

in the northern trade have come to be pretty much a mat 

of in making, in which, if an amicable result is to be achieved, 
a good deal of give and take becomes necessary on both sides. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is a growing belief that the iron trade is at length about 
to take a turn for the better. As a result of the resolution of iron- 








under :—Best picked branch coal, 16s.; Silkstone, 13s. 6d. ; 
coal, 7 nuts, 10s.; and slack coal, 6s, per ton at the pit’s 
mouth, 

Up to the time of this writing Iam not able to record any very 
general movement in the same direction, but I hear of one or two 
instances in which concessions in the price of fuel are being made 
in order to secure better orders than would otherwise be given 
out, 

There is, if anything, a somewhat more hopeful feeling apparent 
in the general cast steel trade, the home demand having me 
somewhat better, and a few American indents of fair proportions 
having recently come to hand, The requirements of the home 
trade are rather more numerous than heavy, but the orders are 
acceptable in the present dull state of affairs. Ihear also of a 
few good shipping orders for steel hammers having come to hand 
from een 4 New Zealand and other large colonies. 

These are taking good consignments of our best tools for agri- 
cultural, mining, and general purposes, Asanexample of the magni- 
tude of the trade which has of late years sprung up here in light 
cast steel forks, spades, and shovels, a local paper mentions that 
Messrs, Spear and Jackson alone produce from 17,000 to 20, 
dozens of the forks alone, with nearly as large a quantity of spades 
and shovels, These and similarly well got up goods, such as saws 
and axes, are, I am informed, supplanting American made goods of 
the same kind in the Australian, Cape, South American, and other 
distant markets. 

The heavier branches of the iron trade are but moderately busy, 
there being a trifle more doing in rails, axles and tires. 

Files, saws, and cutlery do not move off more rapidly, and there 
is little prospect of their doing so until winter. 

— all the miners have got to work again at the district 
collieries, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was less disposition to purchase pig iron manifested at 
this week’s market at Middlesbrough. Makers, however, held firmly 
to their quotations, and some of them asked as much as 70s. for 
No. 3, although the bulk of that quality would not realise more 
than 65s. to 67s. 6d. No. 1 was in considerable request, there 
being a tolerably good market for the better qualities of pig 
on account of foreign consumption. The blast furnaces on Tees- 
side are now working with more regularity, and their weekly pro- 
duction is increasing, so that with more iron thrown upon the 
market here, and a corresponding improvement of production in 
Scotland and Staffordshire, there may less likelihood of a further 
advance of prices. 

The ironstone miners of Cleveland are now working with more 
than usual regularity, and the majority of the mines are fully 
manned. The appointment of another secretary in succession to 
Mr. Grieves (who has returned to the colliery where he was 
formerly employed in Northumberland) is at present under the 
consideration of the Miners’ Council. On an average about 70,000 
tons of ironstone are now sent out of Cleveland every week to the 
blast furnaces on Tees-side. 

The malleable iron trade wears a tolerably quiescent aspect. 
Rail makers are doing a steady although not very large business, 
and as the value of the raw materials has recently been reduced, 
they are able to work with a larger margin of profit. But even 
now they are sailing much too near the wind in the great majority 
of cases, and the prices obtained for orders recently placed are 
very disappointing. At the same time, it is worthy of note that 
few large orders are being given out, buyers apparently having 
made up their minds to go in for driblets until they can better 
gauge the tendencies of the market, and see things aseume a more 
definite shape. 

There is no change to report in the platemaking trade, Ship 
plates are in fair demand, but the consumption has not yet reached 
the level of the production, and I have heard of some cases where 
plates are being made on ‘“‘spec.” Cases have h d also 


master tioned in my last letter—a considerable number of 
additional furnaces have been put in blast during the week. While 
the strike continued only about half, or 77 of the 154 furnaces in 
Scotland, had been in operation. Before the strike, 34 were out 
and 120 blowing, and there will now be 90 in use and 64 idle, or 
30 fewer in blast than before the dispute began. The tone of the 
iron market continues more promising. On Friday business was 
done at 87s. Monday was a holiday, but on Tuesday there was a 
very strong market, with business from 87s. 9d. to ie 

It will be observed from the following quotations that there is a 
decided advance in the principal makers’ brands : —Gurtsherrie, 
No. 1, 115s.; No. 3, 90s.; Coltness, No. 1, 117s. 6d.; Summerlee, 
No. 1, 112s. 6d.; No. 3, 89s.; Langloan, No. 1, 115s.; No. 3, 90s.; 
Govan, No. 1, 9ls.; No. 3, 86s.; Calder, No. 1, 115s.; No. 3, 
87s. 6d.; Shotts, No. 1, 110s.; No. 3, 90s.; Carnbroe, No, 1. 98s. ; 
No. 3. 87s. 6d.; Monkland, No. 1, 95s.; No. 3, 87s. 6d.; Eglin- 
ton, No. 1, 928.; No. 3, 86s.; Dalmellington, No. 1, 86s.; No. 3, 
84s.; Glengarnock, No. 1, 100s.; No. 3, 88s.; Carron, No. 1, 95s. ; 
Kinneil, No. 1, 92s. 6d.; No. 3, 86s. : ’ 

There is a material increase in the exports of pigs, while the 
home demand is improving. For the week ending the 18th inst 
the shipments of pig iron from Scotch ports amounted to 10,187 
tons, showing a decrease of only 966 as compared with the 
corresponding week of 1873. The imports of Middlesbrough pigs 
at Grangemouth for the week were 1390 tons, an increase of 210 
on those of the corresponding week of last year. 

As yet there is no visible improvement in the malleable trade, 
but it is expected to take a start ere long. ; 

Coals are unaltered in price, but the supply continues abun- 
dant, while there is a scarcity of orders in almost all the dis- 
tricts, 

The great body of the miners are now at work, and it is to be 
hoped that they will remain quiet until the iron trade has had 
time to settle itself upon a surer basis, Never at any former time 
did the miners sustain a more universal and thorough defeat, and 
they will probably be loath to resume hostilities until there comes 
a certainty of their being able to reclaim a —— of the wages 
they have lost. It is estimated that during the strike upwards of 
£17,000 was paid away in relief, the union funds being fully ex- 
hausted, while the loss in wages has been something enormous, 
There is reason to believe, however, that the temporary suspension 
of work will ultimately turn out to be an advantage, The stocks got 
well exhausted, and as trade revives its demands will have to be 
supplied almost wholly from concurrent labour, as the stores to be 
drawn upon are very small, 

About a week before the ironmasters resolved to increase the 
number of furnaces in blast, the miners of Larkhall—who have 
from the first been the most determined in their — to 
reductions of wages—asked that their wages should be increased 
from 5s. to 6s. per day. On this request being refused, they 
ballotted out on strike 400 men in the employment of Messrs. 
Hamilton and M’Culloch, resolving to support them until the 
6s. were paid. The employers saw at once that this was an 
attempt to institute the old tactics of attaining an increase by 
partial strides, and they resolved to lock out the district unless 
these men returned to work by Monday. Instead of this, the 
men went to the pits and lifted their ‘‘graith,” and as a con- 
sequence the lockout has taken effect, throwing about 2000 
men idle. It is but fair to notice that Mr. M’Neil, the 
miners’ agent, does not concur in the action they have 
taken, and has intimated his resignation. Numbers of the 
locked-out are already leaving the district, and seeking em- 
ployment elsewhere. At the Garscadden Colliery, belonging to 
Messrs. Merry and Cuninghame, Limited, where work bad been 
suspended for three months, the miners were informed a few days 
ago that they would be allowed to resume at a wage of 4s, a day. 
This they declined to accept, and they have consequently been 
ejected from their dwelling-houses, t week all the ironstone 
miners in the employment of Messrs. Colin, Dunlop and Co., 
struck work because their wages were reduced 1s. per day ; but, on 
the advice of the Maryhill delegate, they have since temporarily 





within the last six or eight months where shipbuilders have built 
vessels on the chance of finding purchasers after completion. This 
scarcely indicates a satisfactory condition of things ; it means the 
undertaking of great risks, which capitalists and manufacturers 
could well afford te let alone, but almost any evil would be more 
tolerable than the last resort of closing works completely. For 
ordinary iron keels about £22 to £25 per ton is now asked on the 
Wear and Tyne. Plates for shipbuilding purposes are quoted at 
£9 15s. to £10. 

The report of the half-yearly meeting of the Stockton and 
Middlesbrough Water Company held this week shows that the 
affairs of the company are in a very flourishing condition. It is 
proposed to increase the pumping power of the works, and lay a 
new main from the point at which the water is taken from the 
Tees—two miles above Darlington—to Middlesbrough, a distance 
of sixteen miles, with the view of supplying the district lying 
round about Eston and Redcar. Mr. Hawksley is to be in Dar- 
lington in a few days to consult upon the scheme. 

The company recently projected for the purpose of making 
building sand, bricks, paving stone, &c, from slag on Mr. C, 
Wood's — have now fairly got to work, and are finding a ready 
market for their produce. They have made a contract for supply- 
ing the new station now being erected at Middlesbrough with a 
large quantity of their stuff. 

he North-Eastern Company are carrying out some very im- 
rtant projects in and around the Cleveland district, "They 
nave almost completed the new dock extensions at Middlesbrough, 
at a cost of nearly £150,000, They are now carrying through large 
harbour works at Hartlepool which are likely to cost as much 
more, and which will greatly facilitate the shipping trade of thet 
port, They are laying down ten to twelve miles of relief sidings 
at the now important junction of Ferryhill, between York and 
Newcastle, laying four lines of rails—two for passengers and two 
for goods and mineral traffic—between Ferryhill and Thinford 
Junction, and making other improvements on their system which 
will be to the advantage of traders. It cannot be said that the 
North-Eastern is neglectful of the interests of its clientéle. 

The Durham coal trade is flat, and prices are still drooping. 
Coalowners have a considerable difficulty in placing orders on their 
own terms, and in most cases, where orders of any magnitude are 
undertaken, concessions have to be granted. Coke is quoted at-| 
15s. to 18s. according to quality, and is almost a glut in the market, 
A lot of inferior stuff has recently been sent out of South Dur- 
ham, owing to the irregular working of the ovens. Coke makers 
do not now in many cases allow the coke to have sufficient burning, 
being content in some cases with 45 or 50 hours where 70 or 80 
hours are necessary to secure the required pont. A great many 
ovens are now idle, and it is thought probable that the make will 


uire before long to be still further reduced. 
mtrary to expectation, the Northumberland steam coalowners 


pted the reduction, and will work on until the 10th inst. 

In Ayrshire matters are moving smoothly, the whole of the 
miners having now accepted the —, terms. The notice of a 
reduction of 15 per cent. intimated by the coal-masters in the 
counties of Fife and Clackmannan has naturally awakened agreat deal 
of dissatisfaction, but in the latter county the men appear anxious 
to have the matter compromised by arbitation rather than have the 
works stopped. At the Wemyss collieries, in Fifeshire, however, 
the miners have given in their warning to stop on the expiry of 
fourteen days ; the example is being followed in other places, and 
fears are now entertained that, except a compromise can be 
effected whereby the masters will not insist on reducing the wages 
the full 15 per cent., all the pits in the county may be brought to 
a standstill. ‘ 

The Clyde shipbuilding trade is becoming very slack, there being 
an unusual scarcity of fresh orders for building vessels. Last 
Saturday 450 men were discharged from the shipbuilding yard of 
Messrs. John Elder and Co., on account of the dulness of trade. 

On Tuesday a new system of works for supplying the inhabitants 
of Kirkintilloch and Lenzie with water was formally opened. They 


| have been designed and carried out under the instructions of Messrs. 


Starry and Smith, 0.E., Glasgow. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TuE week has been a busy one, and fullofincident. There were 
indications abroad just before the close of the week leading one 
to infer that a strike wasathand. The iron-workers of Plymouth 
and other places openly expressed their reluctance to the proposed 
reduction. and doubted its justice ; but on the other hand, the more 
intelligent of the iron-workers saw in the state of Cyfarthfa 
and lessened activity at Dowlais that there existed ample proofs of 
the slackness of trade, and seemed disposed to quietly accept the 
reduction offered. The notice issued by the ironmasters on the 30th 
July specified that on the 1st of August the contracts existing would 
cease, but did not state what the amount of reduction would be. 
This was made known on Saturday at all the ironworks in South 
Wales and Monmouthshire, and uniformly stated to be 10 per cent. 
I am glad to add that, after some little grumbling, this has been 
accepted; and I really think this is due, in a measure, to the 
excellent example set at Dowlais, There, «fase number of men 
did not even inquire what the reduction id be, but quietly 
ay sna thei accustomed work, only too glad, by all appearance, 
to do so, 

There can be no two opinions about the present state of the 
iron trade, Cyfarthfa, which used to afford employment to 5000 
men and indirectly support 20,000 families, is virtually closed, 
only a soli blast furnace and a few smiths ‘ires, &c., ra 





have proposed a further reduction in the wages of their miners, 
This step has been taken in order that the coalowners of North- 


kept going. wlais has one furnace and a portion of the 
woke in colve operation, but it is questionable whether it would 








but for its magnificent collieries be at the present 
crisis, Aberdare Works are feebly A. on, Cadi is oat, 
os nearly so; ae yor furnaces lit, but mills 
orges irregularly, an y actuall 
the ped pm tog now conducted on a large e . F ; 
and I hear to-day that a furnace is to be blown out at Trefi 

10 per cent. reduction will sensibly lift the burden now weighing 
on the shoulders of the , and as there are actually 
orders waiting to be placed if terms can be arranged, we may, now 
that wages arrangements appear to be settled, caloulate upon a 
slight improvement in trade. I must, however, not conceal from 
you the fact that other reductions are looked upon as vitally ne- 

cessary to restore the trade we have lost, so that, should a revival 
take place, next month is to witness another ‘‘drop” in which 
colliers as well as ironworkers will share. This will very likely be 
resisted—I infer so from the decision of the Ironworkers’ Associa- 
tion which met at Newport this week. The members’ delegates 
too admitted the bad state of trade, and consented to advise the 
acceptance of a reduction, but they intimated that no further re- 
duction would be accepted next month, and imperatively warned 
employers not to make it. 

e colliers, too, express their full determination not to take 
a reduction next month ; so coupled with gloomy times and stag- 
nant trade, there is the fear of social disturbances, and the rancour, 
bad feeling, and a long term of suffering which comes in the train 
of a strike. 

The shipping trade at Cardiff has somewhat improved. The 
coal trade on the whole is firmer, and imparts a greater degree of 
liveliness to the ports of Swansea, Cardiff, and Newport. From 
Cardiff there was an excess of 20,000 tons of coal sent last week 
over the previous week, but the iron only amounted to about 4000 
tons. The few remaining customers we have are Rotterdam, 
Cronstadt, Riga, &c. Swansea is sending small quantities of iron 
to Vera Cruz. 

The Engineers met at Cardiff this week, and were joined by 
most of the leading engineers of the district. The gathering up to 
the period of my despatch has been both instructive and enjoyable, 
and on Thursday Dowlais is to wear its old a foes, in honour 
of their visit. I have referred several times of late tothe ‘‘split ” 
going on in the colliers’ union. This is now surpassed by the 
secession amongst the ironworkers. Dowlais boasts now a separate 
union of ironworkers, and it is reported as being hopeful as regards 
prospects, and more moderate in its character. 
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Notz.—Cleveland prices are open to variation. 
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SoutH KEnsIncTon MusruM.—Visitors during the week end- 
ing 1st Aug. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,602; naval and other collections, 
1609. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 6 p.m., Museum, 2247; naval other collections, 52, 
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THE LIVERPOOL LANDING STAGE. 
Norwitustanpine the celebrity justly acquired by this 
work immediately after its completion, no account of it in 
detail was ever published that we are aware of by Sir 
William Cubitt, and no description of its construction is 
to.be found in the minutes of proceedings of the Institution 
of Civil Engineers, except a very meagre reference in the 
annual report of council of the institution for the session 
of 1857-1858, in vol. xvii.,and an incidental reference by 
Mr. Henry Hooper in his “ Description of the new Ferry 
and the new Brighton Piers and Landing Stages on the 
River Mersey, near Liverpool,” vol. xxviii., 1868-9. 

Sir William Cubitt, however, although he published no 
account of his work, presented lithographed copies of his 
contract drawings to a few of his more intimate friends, to 
one of whom we are indebted for the use of those from 
which the illustrations contained in our last and present 
impression have been taken. It is a somewhat curious 
example of the way in which practical construction out- 
strips the literature of engineering in England, that twenty 
years after the completion of this remarkable work we 
should be the first to publish some account of its details, 
the occasion being that of its destruction by fire. 

In last week’s article we described in a general manner 
the form and structure of the stage, and now proceed to 
some further particulars of its constructive details, Fig. 1 
(Tur Enerneer of last week) shows in partial plan the 
deck of the stage and portions of its framing, with a portion 
of the quay wall alongside which it was moored by the 
cables indicated by dotted lines, and with which it was 
connected by the four bridges shown in position. At the 
right-hand end of the plan the framing designed for the 
sloped termination of the stage intended for the accommo- 
dation of small craft, tenders, &c., is shown as being upon the 
contract drawings. These terminations were, however, as 
already described, differently executed, and in form like the 
bow of a ship. The quadrantal dotted lines reaching from 
bridge to bridge, as seen upon the deck, are also part of the 
original contract drawings, but have no constructional 
meaning, being only intended to show the largest curved 
track that could be made upon the stage by a wagon 
or four-wheel carriage coming in upon it, drawing up 
alongside the river face, and departing by the adjacent 
bridge. Figs. 7 and 8 show in plan and horizontal sec- 
tion and in side elevation and vertical section one of the 
pontoons. These were of two lengths, the longer one being 
placed beneath those portions of the stage upon which 
the bridges rested, and projecting beyond the general 
line, so as not only to give uniform buoyancy under 
the unequally distributed load, but also to afford sur- 
face for small boat landing stages below the level of the 
general surface. Each pontoon is, in fact, a rectangular 
close topped box of 5ft. in depth, formed of tin. plate and 
crossed by three water-tight plate bulkheads and by four 
half-bulkheads or stiffening septa rising 25ft. from the 
bottom of the pontoon, the long pontoons beneath the 
bridges having four bulkheads and five septa. A manhole 
and a hole for the insertion of the suction pipe of 
a hand pump were made in the top between each 
adjacent pair of bulkheads. The sides of the pontoons at 
the levelof the top were provided with strong earsor brackets, 
with snaietematleds with the topof the pontoon, whereby the 
latter were secured by bolts to the lower flanges of the five 
longitudinal box girders shown in Figs. 9 and 6, the former 
showing a section with figured dimensions of one of the 
exterior or 4ft. girders, the middle one of the five being 5ft. 
in depth, and Fig. 6 a section of the same to smaller scale, 
showing in part transverse section of part of the deck 
beams and deck, together with the longitudinal balks 
running longitudinally above the exterior girder, into 
which balks the deck beams are dovetailed at the landward 
side. The deck beams, as we see in Fig. 3, are 4ft. apart 
from centre to centre, and their river ends may be seen to 
the left-hand of Fig. 2, the right-hand showing the way in 
which the river face of the stage was finished off. Each 
deck beam consisted of two baulks superimposed and 
scarfed where necessary, and bolted down to the top flanges 
of the longitudinal girders, forming on their top surface a 
true curve to give the round to the deck. These deck 
beams at the river ends were sawn off lin. beyond the 
longitudinal girder, and are there secured by suitable knees 
and fastenings of wrought iron to upright timbers reachin 
from the deck to nearly the bottom of the pontoons, rom | 
resting against the ends of the latter. Every second one of 
these upright timbers, as originally designed, rose above the 
deck to form a fender post, and the intermediate uprights 
terminated in low bollards to which warps could be 
secured, the whole of the uprights being connected by 
apron planking running the lengthway of the stage, as 
seen in Fig. 2, The deck ,itself consisted of two thick- 
nesses of planking; the lowermost of 4}in. planking in 
long lengths running longitudinally, the width of planks 
being Gin., and spiked with 12in. spikes down upon the 
deck beams. The uppermost, or deck proper, consisted of 
l1}in. planks in Gin. widths laid transversely, and secured 
down upon the former by small anaen oak trenails. 
The upper part of the opposing edges of these planks were 
bevelled off for partsof their thickness, so as to form a succes- 
sion of little water channels to carry rain off more rapidly. 
The deck beams and deck plankings were of Baltic fir; the 
lowermost deck planking had its joints well filled with 
oakum, and those of the surface planking well caulked with 
oakum, or, at the option of the engineer, with marine glue. 
Figs. 4 and 5 are diagrams showing the bridges of approach 
in side elevation resting upon the stage and upon the 
quay wall, and in the two positions of highest and 
lowest tides, These bridges required to possess at either 
end a pivoting or hinge movement in a vertical plane, and 
to a limited extent a horizontal pivoting movement to 
accommodate the small up and down stream movement of 
the whole stage as the slack of the mooring chains altered 
by the flow and ebb of the tide. These motions were 
effected with as much simplicity as ingenuity by the parts 
connecting the ends of the bridges with the shore and the 
pon the top of the land-side longitudinal girder, 
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and also upon the top course of stonework of the quay wall, 





were secured cast iron bedplates equal in width to the 
entire breadth of the bridge, in the centre of the length of 
which a large orbicular shaped pivot rose from the surface; 
upon this rested in a hollow sucket formed at the centre 
of the length of the crosshead, nearly similar in form to 
the pivot, but with sufficient allowance for freedom, a 
heavy cast iron beam or crosshead terminating in cylin- 
drical parts at each end beneath the bottom flange of the 
side or longitudinal girders of the bridge, wrought iron 
sole plates being bolted to the bottom flanges of these so 
as to hook the side girders on to the crossheads at both 
ends; each bridge thus witha limited amount of freedom 
for transverse oscillation in a plane transverse to the bridge, 
and perpendicular to its floor, was supported merely by the 
two pivots described at the land and stage extremities, and 
was thus free to vibrate both vertically and horizontally as 
required. Each of these bridgesconsisted of two longitudinal 
box girders, the top members beingarched to each other, and 
united at top by arched framing in the centre of the length, 
and connected by wrought iron cross girders of 6in, T iron 
attached to the lower webs at intervals of 6ft. Upon these 
was laid longitudiually a floor of Baltic fir of 4in. in thick- 
ness, and this was crossed all over by transverse planking 
of hard wood of 2in. thickness, superimposed upon the 
centre portion of which for a width of 4ft. were cleats or 
narrow strips of hard wood to give foothold for horses, 
the narrow footpath at either side being separated from 
the carriage-way by guard rails of iron. Terminal plates 
of cast iron with transverse cleats of hard wood bolted to 
them were arranged to cover the crossheads at the ends of 
the bridges and complete the roadway junctions with the 
shore and the stage. The large bridge with a double road- 
way more recently constructed differed from those de- 
scribed chiefly in their increased scantling and number of 
parts. We may probably be able to present constructive 
details in a future impression. The details of these 
bridges are sufliciently shown by the illustration in 
our present impression, of which Fig. 1 is a longitudinal 
elevation with partial sections showing the arched form of 
box girder, &c., of one of these bridges. Fig. 2 is a general 
plan of the floor and of the girders, also shown in part 
horizontal sections, and showing also partially the cross 
T-iron girders sustaining the floor—part of the latter being 
stripped off at the left-hand end of the figure to show in 
part the cast iron bed-plate and cross head of the pivoting 
apparatus. Fy. 3 is a transverse section of the whole 
structure nearly at mid-length, showing the arched cross 
stay in elevation, of which a cross section is shown at Fig. 5. 
Fig. 4 shows in part elevation and longitudinal section the 
end of the “em girders which rest upon the landing 
stage, showing the pivoting connection with the latter and 
partial transverse section through the deck and deck 
framing with the longitudinal outside box girder sustain- 
ing these at the landward side, and resting upon the 96ft. 
pontoons, of one of which a portion is shown in longitudinal 
section at the lower part of the figure. All these figures 
are to scale, and some of the principal dimensions are 
marked. 

The total cost of the original structure, as stated in the 
report of the council of the Institute of Civil Engineers for 
1857-58 — vol. xvii. Minutes — was about £110,000, 
but other statements published since its destruction make 
the amount £140,000. The difference may perhaps be 
accounted for by changes in design and extra works, but 
we have no means of verifying the accuracy of either of 
these sums. The total cost of the stage, as increased to 
its greatest magnitude, has been stated at a quarter of a 
million; but this, if correct, includes no doubt the oest of 
the great central or pontoon bridge. On examining with a 
critical eye the designs just described, we cannot fail to 
recognise the general sound judgment and practical skill 
of the late Sir William Cubitt; but, bearing in mind the 
undoubted eminence of the designer in these respects, one 
cannot but question the proportions adopted for some of 
the parts. The longitudinal girders which support the 
deck beams were but from 15ft. to 17ft. apart, and the 
deck beams themselves only 4ft. or 5ft. from centre to 
centre. The heaviest distributed load upon any one bay of 
the deck—viz., that of a densely-packed crowd of people— 
could not have exceeded about 5} tons; a heavier local strain 
might no doubt arise through a loaded wheel, but when we 
consider that the deck beams themselveswere continuous, as 
being bolted down to all the girders, and that the deck 
itself was of such thickness as to transmit some of the 
strain upon any one bay to the others around it, it does 
appear as though the timber scantling of the deck beams 
was much in excess of what was necessary, and that in so 
far a needless amount of combustible matter was intro- 
duced into the structure, and that perhaps even something 
might have been reduced from the thickness of the lower 
deck planking. The superposition of two balks in each 
deck beam, so as to make a united depth of 24in., was no 
doubt intended partly to give transverse stiffness to the 
deck beams themselves, oA partly to give a more effectual 
hold on the longitudinal girders to which they were bolted, 
so as to prevent any tendency to transverse “racking” in 
the longitudinal girders in a vertical plane or in the deck 
itself in a horizontal one. The possible amount of such 
strains as might be visited upon the structure by the local 
and unequal action of the waves producible in the Mersey 
in foul weather was perhaps not very perfectly ascertainable, 
and Sir William Cubitt, in accordance with the sound 
school of engineering to which he belonged, no doubt 
allowed very amply for such uncertainty as may have 
existed in his mind in reference to the amount of stress 
and strain which wave action might produce, Viewed in 
the light of subsequent experience, the scantling of the 
deck deams and, indeed, generally, the amount of timber 
employed in the structure, can scarcely be justified. It was 
ascertained by observation during a heavy winter gale, 
when the seas in the Mersey rose from 5ft. to 7ft. in 
height, that the twisting or bending produced in the deck 
of the stage did not amount to more than about Sin. 
(“ Minutes of Proceedings Inst. C. E.,” vol. xxviii., 1868-9); 
and in a structure of such vast magnitude, flexures to three 
or four times that amount could scarcely have been attended 
with serious consequences. The flooring of Telford Sus- 














nsion Bridge over the Menai Straits frequently undu- 
ated in heavy gales to more than that amount ; and the 
great gale which finally destroyed it, or at least rendered 
its partial reconstruction and stiffening necessary, as 
effected by the late Mr. Rendell, produced undulations at 
the latter end amounting to from 2ft. to 3ft. In the aspect 
in which we are considering the matter, it might therefore 
have been better to have increased the number of deck 
beams and diminished their scantling. But, to whatever 
point the quantity of timber could * been practically 
reduced, more than enough would have remained to have 
rendered the progress of conflagration, if once established 
below the deck, probably ungovernable—certainly so in 
such a state of wind and weather as actually existed when 
the accident took place—the whole of the timber work of 
the structure being in fact but a faggot of sticks laid trans- 
versely upon the bars of a grate, with access of air from 
beneath and between every pair of pontoons at the land- 
ward side at least, and a thorough draught end-on between 
every pair of longitudinal girders like so many flues, 
What, then, would seem to be the lesson as to the modi- 
fications in the details of reconstruction which the late 
accident inculcates ? Timber deck planking in some form 
must, it would seem, be continued. When the floating 
stage at Woodside was in progress of being designed, 
amongst the constructions taken into consideration for the 
deck was to form it of practically incombustible material, 
viz., of buckled plates covered with asphalte, or thin 
wood pavement bedded in like material; but manifest 
objections occur to any such construction in a sur- 
face exposed to the rough usage, both by the sea and 
by traffic, as are the decks of landing stages. No material 
can be suggested, therefore, better than timber, nor any 
mode of combining it better than that adopted in the late 
stage, only modified, perhaps, in thickness. But why should 
timber enter into any other part of the structure, except for 
the planking fender posts and gunwale streak of the deck? 
The deck beams should be of rolled deck-beam iron, bolted 
down by the intervention of suitable wrought iron jaw 
pieces to the longitudinal girders, the space between the 
deck beams being only about one-half that adopted in the 
timber framing. It would be for consideration—in which 
the existing state after the fire of the longitudinal girders, 
and the cost of construction and application on the one 
hand, and the reduction of the scantlings of the iron deck 
beams on the other, would be elements—whether it might 
not be advisable to diminish the span between the longi- 
tudinal girders by shifting the places of the original ones 
and introducing two new longitudinal girders, making a 
total of seven in place of five. All tendency to lateral 
racking, as well as an important safeguard against fire, 
would be produced by running a vertical transverse dia- 
pom of jin, plates to stop the intermediate spaces 
vetween the longitudinal girders at the distances apart 
lengthways of every third or fourth pontoon, these dia- 
phragms reaching from the iron tops of the pontoons to the 
lower flange of one of the deck beams, or the lower side of 
the deck itself. There would thus be cut off at distances 
of about 62ft. along the length of the structure all com- 
munication for fire below the planking of the deck. If, 
then, at three places along the deck powerful fixed steam 
fire-engines or pumps were established, with boilers suit- 
ably constructed for keeping the water in them always at 
212 deg., by a small expenditure of gas, with fires laid for 
instant ignition, we think the new stage might be pro- 
nounced practically indestructible by accidental fire. 
Besides delivering water above the deck by the usual 
methods of leather hose, &c., a fire main of wrought iron 
should run the entire length between the two central longi- 
tudinal girders, and be provided with cocks, &e. At 
suitable intervals, the transverse diaphragms of which 
we have spoken should be provided with apertures 
capable of being readily uncovered, through which jets of 
water could be thrown below the deck, and into any 
one space between two diaphragms from those adja- 
cent to it. All the structures above the deck should be 
reconstructed in iron, and if emigrants’ goods be continued 
to be stored as heretofore upon the stage, the portions of 
the deck upon which such stores might stand should also 
be constructed of iron, Six firemen trained to the use of 
the fire extinguishing apparatus should be always present 
on the stage. In offering these suggestions for the recon- 
struction of the landing stage, we are sure that the pro- 
fessional authorities who will be actually charged with the 
work will not consider us stepping beyond our legitimate 
limits. It has been suggested that means should 
be contrived whereby the whole stage could be 
submerged down to the level of the under side 
of the deck, or near it, without power for it to sink 
further, and that after the extinction of the fire by this 
summary and no doubt effectual process, the stage should 
be raised to its former level of floatation by pumping out 
the water admitted to the pontoons, We scarcely think 
that, if considered in detail, this method would commend 
itself in preference to the more simple means that we have 
sketched. 





THE BRITISH ASSOCIATION AT BELFAST. 
(From our Special Correspondent.) 
Bevrast, Wednesday. 

Active preparations are being made here for the visit of the 
British Association for the Advancement of Science, the pro- 
ceedings of which will begin next Wednesday under the presi- 
dency of Professor Tyndall. Of the usual two evening lectures, 
one will be delivered by Professor Huxley and the other by Sir 
Juhn Lubbock, so three of the most popular and clear-headed 
speakers connected with the scientific world will address Belfast 
audiences within the next fortnight. 

Visitors from London have the choice of five different routes 
to Belfast, namely, vid Holyhead, Liverpool, Fleetwood, Barrow, 
and Stranraer. The mails come vid Holyhead ; the Fleetwood 
and Euston ronte is the one most patronised by Belfast people, 
and is regarded by them as their main line to London. The 
Midland Railway has a very good service vid Barrow-in-Furness, 
and attaches a through carriage for Belfast passengers by the 
10 a.m. express from St. Pancras. The shortest sea passage is 
vid Stranraer. There is also an excellent steam packet service 
between Belfast and Glasgow. At present the weather is bad 
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and the boats tolerably full, it being the height of the tourist 
season ; but there being a choice of so many routes, the meeting 
of the British Association probably will not cause such over- 
crowding of the steamers as was the case at Dundee, when, if I 
remember rightly, one of Professor Tyndall’s assistants was pro- 
vided with an extemporised bed on the top of the casing ‘of the 
screw shaft, there being nowhere else to put him. 

The reception-room and the meeting places of most of the sec- 
tions are inside Queen’s College, which is at the ncrth-eastern 
extremity of Belfast, and about a mile and a-half from the 
steamboat landing piers, but street cars run between the 
two. The Ulster terminus, at which the trains from 
Dublin and Kingstown come in, is about half-a-mile from 
Queen’s College. According to the British Association lodging 
list, there is probably sufficient accommodation for visitors. 
Roughly speaking, the lodgings are placed in two groups—one at 
the Queen’s College extremity of the town, and the other at the 
south-western extremity, two miles off, with the commercial 
part of Belfast between; but as tram cars run frequently 
between the two ends of the town, the distance does not 
matter much. These cars work on a peculiar system; I 
hailed one yesterday, and it did not stop, and a second time 
I attracted the attention of the conductor, but he merely 
grinned, and made no effort to stop. The cars here have regular 
stopping places, and will not pull up elsewhere. Travelling by 
them is consequently more expeditious, but the system is bad 
for passengers in wet weather, or when they are hampered by 
luggage ; in the latter case, the cars will carry it before the 
door of the house where it ought to be left, without stopping 
for the convenience of the passenger. 

The manufacture of linen is the staple trade of Belfast, and 
for some weeks past all the workpeople, numbering from 25,000 
to 30,000, have been out on strike. The employers assert that 
they cannot and will not raise wages, but will take on any who 
choose to return at the old rates. Some very few hands have 
returned to wo:k, but only in one place in sufficient number to 
set the engines going; some have left Belfast to seek employment 
elsewhere. The great majority, however, are here doing nothing, 
and behaving in a peaceable manner; both parties, in fact, are 
waiting quietly to see which can hold out longest, and there is 
an immense amount of civility on both sides. This strike is not 
likely to affect the British Association in any way; it may, per- 
haps, make a few of the leading employers more economical than 
would otherwise have been the case, but it is not known that it 
will do so. The most absolute harmony prevails at Queen's 
College and elsewhere about the reception of the British 
Association, there being no symptom of those local dissensions 
which prevailed when the members tested the severity of the 
hospitalities of the city of Edinburgh. 

There is not much probability that the British Association will 
this year specially recognise and aid any particular newspaper in 
Belfast. There are many daily papers here, each representing 
some section of the community; the oldest of them is the 
Belfast News Letter, established in 1737; the Northern Whig is 
another influential journal; the Morning News has a good show 
of advertisements. 

Belfast is built upon a tolerably flat area, surrounded for the 
most part by high hills. Not so very long since this flat area 
had no inhabitants and no history. Two hundred and fifty 
years ago Belfast was not much more than a village. In 1821 it 
had 37,000 inhabitants; in 1851 they numbered 100,301; and 
at the last census, in 1871, they amounted to 174,394. The 
city stands upon the land of the present Marquis of Donegal, to 
whose ancestor, Sir A. Chichester, it was presented in 1612. 
The borough returns two members to Parliament. The com- 
mercial part of the town, with its shops and tramways, much 
resembles Liverpool in external appearance; there is even the 
large grocer’s shop in one of its main streets, in which a highly- 
polished engine is perseveringly grinding nothing from morn te 
eve, An enormous quantity of flax is cultivated in the country 
around Belfast. 

The two sections which will not meet in Queen's College are 
the Geographical and the Statistical, which have rooms allotted 
t» them in the Presbyterian and Methodist Colleges. The 
soirécs will be held in the Ulster Hall, Queen’s College, and there 
will be an exhibition of Irish antiquities in an adjoining room. 
The subject of Sir John Lubbock’s lecture on Friday evening, 
August 2Ist, is “Common Wild Flowers considered in Relation 
to Insects.” Professor Huxley will lecture on Monday, August 
24th, on “The Hypothesis tha Animals are Automata and its 
History.” Dr. William Olding will d liver the lecture to the 
working classes, and as nearly 50,000 of them have now nothing 
better to do than to go and hear him, it is to be hoped they will 
all attend. 

The following are the officers of the British Association at the 
coming meeting :—President Elect, Professor J. Tyndall, D.C.L., 
LL.D., F.R.S.  Vice-Presidents Elect: The Right Hon. the Earl 
of Enniskillen, D.C L., F.R.S.; the Right Hon. the Earl of Rosse, 
D.C.L., F.RS.; Sir Richard Wallace, Burt, M.P.; the Rev. Dr. 
Henry, President of Queen's College, Belfast; Dr. T. Andrews, 
LL.D., F.RS., Hon. F.R.S.E.; Rev. Dr. Robinson, F.R.S., 
F.R.A.S.; Professor Stokes, D.C.L., Sec. R.S. General Secretaries : 
Captain Douglas Galton, C.B., R.E., F.R.S.; Dr. Michael Foster, 
F.R.S, F.C.S. Assistant General Secretary: Mr. George Griffith, 
M.A., FCS. General Treasurer: Mr. William Spottiswoode, 
M.A., LLD., F.R.S. Local Secretaries: Mr. W. Quartus Ewart, 
Belfast; Professor G. Fuller, C.E., Belfast; Mr. T. Sinclair, J.P., 
Belfast. Assistant Local Secretary: Mr. S. J. MacMullan, M.A. 
Local Treasurer: Mr. Willam J. C. Allen. 

The following will be the officers of the sections, so far as is 
known at present :— 

A.—Mathematical and Physical Science. — President: Rev. 
Professor J. H. Jellett, M.A. Vice-Presidents : Professor Everett, 
D.C.L. ; Professor Purser, M.A. Secretaries: Professor W. K. 
Clifford, M.A., F.R.S.; J. W. L. Glaisher, M.A., F.R.A.S.; Pro- 
fessor Herschel, B.A., F.R.A.S.; Randal Nixon, B.A.; G. F 

todwell, F.R.A.S. 

B.—Chemical Science.— President : Professor A. Crum Brown, 
M.D., FRAS.E., F.C.S.  Vice-Presidents: Professor Maxwell 
Simpson, M.D., F.R.S., F.C.S.; Dr. Debus, F.R.S., F.C.S. Secre- 
taries: Dr. J. F. Hodges, F.C.S.; W. Chandler Roberts, F.C.S. ; 
Professor Thorpe, F.R 8.E. 

C.—Geology.— President: Professor Hull, M.A., F.R.S. Vice- 
Presidents: Professor Harkness, F.R.S., F G.S.; Professor Geikie, 
7 F.G.S. Secretaries: Louis Miall; R. G. Symes, A.B., 

“GS. 

D.—Biology.—President : Professor Redfern, M.D. Vice-Pre- 
sidents: Dr. Hovker, C.B., D.C.L., Pres. R.S.; Sir W. R. Wilde, 
M.D.; J. Gwyn Jeffreys, F.R.S., F.L.S. Department of Anatomy 
and Physiology: Professor Redfern, M.D. (President), will pre- 
side. Secretaries: Dr. J. J. Charles, M.A.; Dr. P. H. Pye-Smith. 
Department of Zoology and Botany: Dr. Hooker, C.B., Pres. 
R.S. (Vice-President), will preside. Secretaries: Professor W.T. 
Thiselton-Dyer, B.A., B.Sc.; Professor R. O. Cunningham, M.D., 
F.L.S. Department of Anthropology: Sir W. R. Wilde, M.D. 
(Vice-President), will preside. Secretaries: J. J. Murphy; F. W. 
Rudler, F.G.S. 





E.—Geography.— President: Major Wilson, RE,, F.R.S., 
F.R.G.S., Director of the Topographical Department of the 
Army. Vice-Presidents: Sir Bartle Frere, G.C.S.I., K.C.B., 
F.R.G.S.; Admiral Ommanney, C.B., F.R.S., F.R.G.S.; the 
Rev. J. Leslie Porter, D.D., LL.D.; Major-General Strachey, 
F.R.S., F.R.G.S. Secretaries: E. G. Ravenstein, F.R.G.S.; E. 
C. Rye, F.S.Z., Librarian R.G.S ; J. H. Thomas, F.R G.S. 

F.—Economic Science and Statistics.—President : The Right 
Hon. Lord O'Hagan. Vice-Presidents: W. Donnelly, C.B.; the 
Rev. Dr. Robinson Scott. Secretaries: Prefessor Donnell; F. 
P. Fellowes, F.S.A.; E. Macrory, M A. 

G.—Mechanical Sci —President : Professor James Thom- 
son, C.E., F.R.S.E. Vice-Presidents: Sir John Hawkshaw, 
C.E., FRS.; Sir Charles Lanyon, C.E. Secretaries. <A. T. 
Atchison ; J. N. Shoolbred, C.E., F.G.S. 

On Saturday next week there will be two excursions, one to 
Tyrone Coal Field, the other to Castle Espie Lime Quarries. 
There will be many excursions on the following Thursday—one 
of them to the Giant’s Causeway. 











WIRE-ROPE TOWING ON CANALS. 

Towne on canals by the application of a submerged wire-rope 
and clip-drum has to contend with difficulties which are not, or 
at least to a much smaller degree, experienced on rivers of con- 
siderable depth, where the system, as on the Rhine, is in most 
successful operation, and has been for several years. The shallow 
draught, the crooked line of the watercourse, the want of current, 
and the slow speed admissible on canals, affect the working of 
ordinary wire-rope tugs mainly in two ways—they reduce the 
steering power of the vessel to a minimum, and increase to an 
extreme degree the difficulties caused by the irregular tightness 
of the wire-rope, which in river towing can be sufficiently con- 
trolled by the steering power of the tugs. To make there points 
clearer we have shortly to recapitulate some of the main features 
of the present method of wire-rope towing. 

The general arrangement of existing wire-rope tugs is the 
following :—The clip-drum, worked by the steam engine and 
suitable gear on board the vessel, is placed either horizontally 
on deck, or vertically on the side of the boat. In both cases the 
wire-rope is led along the same side by suitable guide-pulleys, 
and after taking half a turn round the periphery of the clip-drum 
is permitted to sink back again to the bottom of the river. This 
lateral disposition of the rope bas invariably been adopted, 
although it offers very serious drawbacks, for two reasons: It 
overcomes to a certain extent difficulties caused by slack rope, 
and it diminishes other difficulties referring to the steering of 
the vessel when the rope is too tight. When nearing a curve 
the rope, which lay originally in the centre-line of the water- 
course, is pulled by the tug towards the inside bank of the bend. 
A considerable amount of slack rope thus obtained has at such 
moments to pass rapidly through the machinery, and is deposited 
behind the tug in the bed of the river. Whilst passing over the 
tug this slack rope is liable to “kink,” or otherwise to entangle 
itself, and it is only by guiding it perfectly in closed channels of 
a short length, and letting it sink down again into the water as 
soon as possible after it leaves the clip-drum, that constant and 
serious accidents can be avoided. For this reason alone it is 
highly desirable to get rid of the rope behind the clip-drum at 
ence, which can be done conveniently by the lateral disposition 
above referred to, whilst it would be impossible if the rope were 
led over the deck along the centre-line. 

But the que-tion becomes of still greater importance with 
regird to the steering power of the buat. The steering of a 
wire-rope tug is evidently an entirely different thing from the 
steering of a paddle or screw steamer, quite independently of 
the fact that the wire-rope tug, between certain limits, is also- 
lutely fixed to the Jine indicated by the position of the rope. In 
an ordinary steamer the propelling power acts always in the 
direction of the keel. In the wire-rope tug it is independent 
of the direction given to the keel, aud acts in the direction of 
the wire-rope. If a screw steamer is tu ning at any angle to its 
original course, it readily and without difficulty proceeds in the 
new direction given to the centre line of the vessel. A wire-rope 
tug will always show a tendency to follow the direction of 
the wire rope by which it is pulled. It will, to a certain extent, 
move broadside on, instead of straight in the direction of its keel. 

The steering arrangements of a wire-rope tug must therefore 
contend with two distinct elements. They must give to the tug 
sufficient “turning power ’—i.e., the power of turning the vessel 
readily, so as to place its centre line at any reasonable angle to 
the direction of the pulling rope; at the same time the tug 
must also possess a sufficient degree of “staying power ’—i.c., 
the power of maintaining the course indicated by the direction 
given to the keel, without proceeding broadside on, or, as sailors 
would say, making lee-way. 

Now there are two points which evidently influence the turn- 
ing power of the tug most materially, viz., the original tightness 
of the rope, or, more correctly, the tightness of the back rope, 
and the length of rope to which the tug is rigidly bound—a 
length which is measured by the distance, in the direction of the 
keel-line, from the first to the last guide pulley. If this line 
could be reduced to a point, it is clear that even with an abso- 
lutely rigid rope the tug could be turned readily at any angle 
to it. Practically the turning power of the boat will be in pro- 
portion greater, the slacker the back rope and the shorter this 
line is. This, then, was the second reason for guiding the rope 
along the side of the vessel. If led over the centre of the deck, 
the line from the first to the last guide pulley becomes very 
long, whilst laterally disposed it can be reduced to a minimum, 
thus materially reducing the resistance against turning and 
steering the vessel. On the other side there are very serious 
inconveniences only ly removed by this arrangement 
and others directly aggravated by it, which we can only men- 
tion here. The lateral disposition of the clip-drum and guide 
pulleys necessitates very considerable weights to be carried on 
the side and even overhanging the side of the vessel. The 
machinery thus projecting is in frequent danger of being 
knocked to pieces by passing boats, and requires powerful and 
heavy guards. All this made it practically impossible to build 
tugs of Jess than about 3ft. draught—a draught which on really 
shallow, though navigable rivers and canals, cannot frequently 
be obtained. Further, the tugs cannot and do not steer equally 
well towards both sides of the rope, having a tendency to turn 
less readily to the side on which the rope is attached than to the 
opposite one. The staying power remains as much as ever im- 

ired as soon as the hind rope becomes tight, whilst when it is 


| paired 
slack there remains the danger of kinks forming even at the 


bottom of the watercourse after it leaves the boat. 

On deep rivers with considerable currents these difficulties 
have been found to bs of no practical importance. In bends the 
current greatly assists the steering power of the tug, throwing 
the vessel powerfully towards the outside of the curve, and thus 
counteracting the tendency of the rope to pull it towards the 
inside. This not only helps to keep the boat in its proper water- 
course, but assists also the action of replacing the rope in its 
correct position, With regard to kinks, the considerable depth 





through which the back rope has to sink down from the last 
guide pulley to the bottom of the river regulates up to a certain 
point the delivery of slack rope. The greater speed admissible 
on deep rivers finally increases the steering and staying power of 
the tug. All this is different on shallow rivers and canals, with 
their sharp and frequent bends, want of current, and slow admis- 
sible speed. Here the difficulties of kinks in the slack rope, the 
want of steering power, the consequent impossibility of replacing 
the rope in its original position when displaced by the direct. 
pull of the tug, and therefore the incapability of the tug to 
round sharp curves readily, after a few working trips, have proved, 
up to lately, fatal to the introduction of wire rope towing. What 
appeared to be required was greatly increased steering power, 
the tug being more or less independent from the tightness of 
the wire rope, and the maintenance of a uniform state of tight- 
ness in the rope, which on the one side would entirely avoid kinks 
in slack rope, whilst on the other it would not unduly interfere 
with the movement of the vessel in curves. 

The principle embodied in Messrs. Greig and Eyth’s patent 
offers the most simple solution of this problem. The rope, after 
passing the clip-drum, instead of sinking back into the water, is 
led over one or more “ moving sheaves” of an ajparatus which, 
altogether, is called the “slack gear.” The motion of this 
moving sheave away or towards the clip-drum along a pair of 
horizontal rails of sufficient length causes a greater or smaller 
amount of wire rope to be stretched between clip-drum and 
sliding pulley, and this rope is constantly kept at a certain uniform 
tightness by the pressure of the piston of a steam cylinder being 
brought to bear on the moving sheave. Thus it becomes 
evident that instead of any slack rope leaving the tug, it is 
retained on board stretched out between the clip drum and moving 
sheaves, the rope leaving the tug under all circumstances with a 
moderate and uniform strain on it, avoiding every chance of 
kinking. On the other side, whenever the wire rope has a 
tendency to become too tight, the sliding pulleys recede 
towards the clip-drum, paying out some of the stored up rope, 
and restoring the original moderate tension in the back rope, 
It is evident how far this arrangement influences the steering 
and staying powers of the tug. As long as the slack gear has 
any rope to spare the tug is not held by the back rope, and can 
move laterally with perfect freedom. If, combined with this, the- 
distance from the first to the last guide pulley is of moderate 
length, the tug will be with regard to its steering power almost 
independent of the rope. There being no kinks possible and no- 
loose ropes to contend with, the cable can now without danger 
be led over the centre of the vessel. The rope itself will be saved 
not only from kinking, but also from any undue strains which 
formerly were put on it whilst steering round curves, and which 
frequently made the towing round sharp bends an impossibility. 

We now describe in detail the special canal tug illustrated on. 
page 136. On most canals it is highly desirable that the tug 
should be able to run back and forward along the rope without 
turning, and to reverse its course with as little trouble and loss 
of time as possible. This makes the general arrangement of tugs 
for canal navigation proper, somewhat more cowplicated than 
that of river tugs, the latter being required to run furward only 
when at work, and to turn round at the end of their journey. 
Bow and stern of the vessel are therefore of exactly the same 
shape, each end being provided with a long and powerful rudder 
worked independently from the deck near the centre of the boat. 
by a separate wheel. The front rudder is generally fixed in its 
central position, thus forming a prolongatiun of the keel and in- 
creasing the staying power of the vessel to a very considerable 
degree. The middle portion of the boat is occupied by the engine- 
room, and therefore provided with a deck of sufficient elevation. 
Towards both ends the deck is considerably lower, sloping down 
towards the rudder-posts, where it is only a few inches above the 
water line. This lower portion of the deck is made absolutely 
water-tight, and the space below it is specially occupied by portions: 
of the slack gear. Above the rudders, for the sake of protecting 
them and of preventing the wire rope interfering with their 
movements, there is a sort of raft actually floating on the water, 
and thus in no way increasiag the draught of the vessel, but at the 
same time firmly bolted to its sides. These rafts increase the 
steadiness of the boat, and protect it efficiently in case of collisions. 
In the centre of the engine-room, placed crossways, is a tubular 
boiler carrying a double-cylinder engine of about 8 to 10-horse 
power. The engine is fixed on the side of the fire-box and boiler 
barrel, so that the crank shaft is in a vertical position, near the 
smoke-box end. The smoke-box is accessible through a corre- 
sponding opening, protected by a water-tight cover in the side of 
the boat. The starting and reversing handle of the engine are 
on deck, in easy reach of the helmsman, whilst the stoker fires: 
the boiler from the side. The crank shaft at its upper end 
carries a small fiy-wheel, at its lower end a pinion, working the 
clip-drum, which turns horizontally on a shaft underneath the 
boiler, and is otherwise in such a position that the centre line of 
the clips touches the centre line of the boat. Below and above. 
the clip-drum there are—loosely turning on the same shaft—two 
ordinary rope sheaves, which we shall call the top and the bottom 
centre sheave respectively. 

On each side of the boiler is a “ moving sheave,” i. ¢., a rope- 
pulley, turning horizontally on a vertical stud, which is bolted 
to astrong flat iron carried on rollers, and thus capable of moving 
along a rail from the clip-drum towards the rudder-post, through 
very near the whole length of the vessel. Attached to each 
end of the wagun on which the sheave rests there is a chain, 
which by suitable pulleys is led along the rail, and then t»wards 
the chain drums, to which the ends are fixed. 

Chain-drums and slack gear cylinders are shown on an enlarged 
scale. The slack gear cylinder is simply a tube, the ends being. 
closed by two pistons. Between the pistons is an opening pro- 
vided with a three-way cock, by which the interior of the cylin- 
der can be placed in direct communication with the boiler or 
with the atmosphere. When the slack gear is in action the 
boiler pressure is directly and constantly acting on the two 
pistons. There are toothed piston-rods to these pistons, 
acting like a rack and working a pinion. The pinion is keyed to 
a short shaft, which also carries a chain drum. Each chain drum 
acts on one of the moving sheaves above described, the two 
chains coming from opposite ends of the wagon, being wound on 
the drum from opposite sides, so that the turning of the drum 
winds one chain on whilst unwinding the other, and thereby 
moves the sheave wagon back or forward. The steam pressure 
in the slack gear cylinder constantly pressing the two pistons 
outwards, produces evidently a tendency te turn the d 
or, by means of the chains, to push the sheaves from the clip- 
drum away towards the boatends. The opposite motion would 
be accomplished by pressing the sheaves towards the clip-drum 
with a power sufficiently great to overcome the steam pressure in 
the cylinder and to push the pistons back into it. A catch and 
a ratchet—the latter being cast to the top flange of each chain 
drum—are used fur stopping the motion of the drums, whenever 
it is desirable to atop the action of the slack gear and work with 
a fixed or rigid system of pulleys. The two catches are con- 
nected by a link, and the handle by which they are thrown in 
or out of gear, as well as the handle by which steam is admitted ta 
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the slack gear, are both in reach of the helmsman. We have 
finally to mention a pair of vertical guide pulleys leading 
the rope into the clipdrum, and two swinging Fg. 
the latter being the first and the last pulley over which the rope 
runs in its passage through the boat. They are suspended by a 
universal joint, which permits them to assume any angle indi- 
cated by the direction of the rope, and their position near the 
centre of the boat, and very little above the water-line, offers 
great advantages as to the handling and steering of the boat in 
curves. The rope is prevented from surging over the slanting 
decks by the strain which is constantly put on it, in front by 
the actual work performed, behind by the action of the slack gear. 

Following now the rope in its passage over the tug, we see it 
passing over the first swinging pulley, down towards and slightly 
round the vertical guide pulley, half round the clip-drum, towards 
and half round the moving sheave A—back again, passing under- 
neath the boiler towards and half round the moving sheave B ; 
once more back and half round the top centre sheave, and from 
thence underneath the second guide pulley over the second 


swinging pulley back into the water. Now the action of the | go 


whole apparatus will be clear. When the engine begins to pull, 
or when the tug approaches a bend, it will bring in slack rope ; 
but as soon as the slackness is felt behind the clip-drum the 
piston of the slack gear cylinder will be able and will begin to turn 
the chain drums, pushing thereby the moving sheaves further 
out and maintaining practically the original tightness of the 
back rope, but causing a greater quantity of it to be carried 
between the moving sheaves. If on the other side the back rope 
becomes tighter it will at once cause the moving sheaves to 
slide towards the clip-drum, pushing the pistons in the slack gear 
cylinder back against the steam pressure. This will cause some 
additional rope to be paid out, by which again the normal tight- 
ness of the rope is maintained. Whether both, or only one, and 
which of the two sheaves acts, is immaterial. Two are required, 
partly to get as much length as possible, for storing dean 
partly for securing the possibility of working the tug backwards 
as well as forward without turning, as will be seen presently. 
If the engine would be reversed the pulling strain exerted by the 
clip-drum would be brought to bear on the moving sheaves, and 
would make them slide back towards the clip-drum, whilst an 
immense amount of slack would appear behind it which would 
be sure to produce a serious accident. The slack gear therefore 
has always to be stopped before reversing the engine, and this is 
done by the catch falling into the teeth of the chain drum as 
above described. To avoid all possibility of accidents the re- 
versing lever itself is connected with the catches, so that the 
motion of the chain drums, and thereby of the moving sheaves, 
is certain to be stopped when reversing the engine. The tug 
then acts like any other tug without a reversing gear, which of 
course is perfectly admissible for short occasional movements 
backwards. 

When, however, the tug has to start on its regular return 
journey, the position of the rope is altered in the following way : 
The half-coil round the clip-drum is taken out and slipped into 
the empty bottom centre sheave just below it, the half-coil in the 
top centre sheave is taken out and slipped into the groove of the 
clip-drum. Nothing more is wanted. In following now the rope 
from the other end of the boat in its passage through the pulleys, 
it will be seen that it again first passes the clip-drum, and that 
the slack gear sheaves follow afterwards. The tug, therefore, 
returns with the slack gear in full and correct operation. With 
a number of tugs of this description the traffic of a canal should 
be worked along one rope in the following manner :—Each tug 
runs backwards and forwards between certain stations, or travels 
on so long till it meets another tug. Both tugs then turn about 
after exchanging the trains of canal boats they were bringing 
along, and again proceed till they meet their neighbours. This 
is undoubtedly the most convenient and economical method of 
working the wire-rope system on canals. On rivers towing is 
generally only of importance for boats going up stream. Here 
wire-rope tugs will best run the whole journey, returning gene- 
rally empty as they do on the Rhine, and used to do on the 
Meuse, and leaving the rope altogether for the back journey. 
For such boats only one moving sheave is required, and the whole 
arrangement becomes considerably simpler. At the same time, 
the incidental and various advantages of the slack gear, offering 
the possibility of constructing boats of very shallow draught, giving 
to the boat almost perfect liberty to steer, and avoiding kinks and 
similar difficulties with the rope, are of the greatest importance 
for shallow river navigation, and will doubtless extend the appli- 
cation of wire-rope towing under circumstances where, up to now, 
it frequently has been considered unsuitable. 








STEAM CULTURE IN WILTSHIRE. 

WE reproduce this article from our contemporary Bell’ 
Weekly Messenger, believing that it will be of interest to 
our foreign readers :— 

The pretty and quiet hill-side village of Blunsdon, which lies 
three miles to the north-east of Swindon, has been aroused in 
recent years from its ancient agricultural traditions and 





cultivating, manuring, and crop his land. For these reasons 
he has a less acreage of crops thi than he will have in the 
future, while the comparative failure on one or two plots on this 
occasion will not occur again from the same causes, viz., from the 
soil being in a crude state from the operations of recent drainage, 
and the want of opportunity for getting some of the cereals sown 
in due season. But the whole result, even with these small draw- 
backs, has not, so far as we are aware, been anything like 
equalled in the whole history of steam culture. There may have 
been instances where steam culture has been relied upon for 
a longer time if not so completely done. But even this would 
have occurred in Lincolnshire, Cambridgeshire, and Huntingdon- 
shire, or in similar places where there were no old crooked fences 
to grub, nor tortuous ditches to get rid of, and where the drainage 
ior tom already soundly done before the modern practice of 
steam culture was introduced. All this is very different from 
going into an enclosed neighbourhood, and making an assault 
upon five small farms divided into some scores of little i 
enclosures. And from having had no previous knowledge either 
of Mr. Middleditch or his land, we were struck with surprise at 
the transformation which the neighbourhood had evidently under- 
ne, and we could readily believe what his neighbours said—that 
it could not have been accomplished except under the force of the 
enthusiasm and energy and commercial habits which Mr. Middle- 
ditch displays in all his business movements. 

Before touching upon the crops we will give a summary of the 
work done and the general appearance of the fields and working 
plant. About 580 acres of the heavy land have been thoroughly 
drained ; and the 10 to 11 miles of fences grubbed and ditches 
filled have resulted in a gain of about 15 acres of productive soil. 
One field is now of 260 acres, another of 150 acres, while three 
others are respectively 52, 45, and 26 acres. These make 533 acres 
in five fields out of the 707 acres, the remainder being smaller en- 
closures of old pastures or plots which the conformation of the hill 
side, or the direction of waterceurses, will not admit of a more 
open arrangement. As to the change of working plant, there were 
on the five farms in 1866 as many as 36 horses, 260 acres of the 

d being then in grass. Now seven are ample, except at wheat 
sowing time, when Mr. Middleditch hires a few drilling — fora 
few days. If drilling by steam power should become tho _ 
practicable, this extra cost for horses would be avoided. t 
year Mr. Middleditch did drill 89 acres by steam power, but the 
result was not quite as satisfactory as that done by horses. 

Ploughing by steam power was first adopted by Mr. Middle- 
ditch in 1869, when he began 7 hiring, which pee he pur- 
sued till the spring of 1871, when he bought a double-engine set of 
Messrs. John Fowler and Co., the engines being of the nominal 
power of 20-horse each. The length of rope carried on the drum 
of each engine is 530 yards. The implements are Messrs, Fowler 
and Co.’s self-turning cultivators, 6-furrow tip-ploughs and dig- 
gers, and harrows and knifer of their ordinary construction. As 
one instance of the despatch with which work can be got over by 
these pair-engine systems, we may mention that harrowing 80 
acres is considered an ordinary day’s work, but on one occasion it 
was required that one field should be completed on the following 
day, and by beginning at daylight, one morning early in May, this 
field of 55 acres was done twice over before dark. The harrows with 
which this was done are in seven parts, and cover 23ft. in width, 
but, even with that spread of frames and teeth, it is a great feat 
to accomplish what was equivalent to 110 acres of harrowing in 
one day. This year Mr. Middleditch has arranged to have hee 
men to work the engines and whatever implements may be in use. 
This he will manage by having an extra man who can take a turn 
both at driving the engine and steering the plough or cultivator. 
By this means the relay system will be so carried out that no loss 
of time for meals will be n Mr. Middleditch worked 
three nights a week for five weeks after harvest in 1872, by aid of 
lamps and a red bull’s-eye for om, and averaged about eight 
acres of ploughing per night. The work, however, was not done 
sufficiently well to recommend night work for further adoption, 
and it has, therefore, been discontinued. 

These facts and data in regard to the altered fields and the man- 
ner in which the change was effected bring us up to the produce of 
crops. Mr. Middleditch has had four public sales. We will take 
the proceeds or returns of last year and this year. In 1873 the 
result was as follows :— 


Acres. oo? er acre. 
s. d. 
I ic os at ee ow EE we ee 
SUD 4c os oe es we we ot oe oe ORM 
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By these figures 519 acres are disposed of ; then there are 100 
acres of old pasture, 36 of sanfoin, and 20 of clover, which make 
675 acres, the remaining 42 consisted of a piece of fallow, small 
plantations, and the grounds and orchards about the house. 


This year the crops sold were .— 
Acres. Average per acre. 
£8. 4. 
Rs oc nae Bs an «= oo BES 
Late planted ditto.. .. .. .. 75 .. o o «» 600 
Sanfoin .. .. . Bh ue cc co oo BW O 


By the foregoing facts it will be observed that spring wheat is 
not adapted for the heavy clay of Blunsdon. This spring, in fact, 
Mr. Middleditch preferred to have 95 acres of fallow to riski 
spring sowing. As the season turned out it was fortunate he di 
so, Thereare now therefore 95 acres in fallow, which, with the 100 
acres of pasture, make 685 acres dis of, the remainder being 
accounted for in the permanent plantations and ground above 
mentioned. In regard to the 75 acres above it is only fair 

ton that a greater portion of it was drained last year, and 





by the passage of traction engines past its quaint cottages, and by 
their hard puffing on the side-hill below, p in the valley bepend, 
as they stirred or brought to the light and air from 12in. to 27in. 
of tenacious clay. This new life has been more particularly ob- 
servable on one day in July during the last three years, when the 
heavy crops—the result of this steam culture—have been sold as 
they stood by public auction. The sale this year took place on 
Thursday, the 23rd inst., when we did ourselves the pleasure of 
attending the meeting, with a view to making full inquiry into 
the practice which had led up to a result that, we Tad often 
been informed, was in every way satisfactory and encouraging. 
The land upon which the crops in question were grown consisted 
of five smull closely divided farms, until they were purchased one 
after the other by the present proprietor, Mr. E. T'. Middleditch, 
of Blunsdon House. e need not enter into the history of these 
purchases further than to say, the first farm of 160 acres came 
into Mr. Middleditch’s possession in 1866, and the last, of 69 acres, 
in December, 1870. There are 707 acres altogether, 100 acres of 
which still remain in old pasture. Of the acres of arable 580 
are clay of a most tenacious character. In putting these farms 
into order for steam culture, Mr. Middleditch has grubbed 
between ten and elevgn miles of fences, and the 580 acres of clay 
land have been hay nd drained, 3in. and 4in. pipes having been 
megs A used in the cross drains, while 6in. to 12in. pipes have 
on inserted in the mains according to the anticipated accumu- 
jae oe ¢ water after By falls of 7. At the outlets of the 
ains the banks are bri up and fix ings of small bar 
iron are held with bolts and nuts toan iron frame ‘inserted in, the 
brickwork facing. This plan of fixed gratings was adopted be- 
cause the swing gratings, which have been recommended, and are 
constructed for fixing some feet from the mouth, are liable to get 
rusted to their hinges, when | become useless, if not injurious, 
and have to be replaced at considerable trouble and expense. 


Mr. Middleditch’s farms have been undergoing a state of tran- 
sition up to the present time; indeed, the completion of the 
———- on some of the land which came last into his 
was only completed this spring. In point of fact, Mr. Middleditch 
is only now making a fair start—that is, hitherto he has not been 
able to give the undivided attention of himself and his men to 





that it was impossible to get it into a proper condition for cropping, 
and Mr. Middleditch now regrets that instead of sowing it in haste 
he did not fallow it at his leisure. For in the particular condition 
in which the soil was, it would have been like putting money in 
the bank at good interest—to be taken out in A me | quantities 
at a future time. 

The wheat at Blunsdon, as we saw it on the day of the sale, 
was an extraordinary sight. As it waved in the brisk summer 
wind the 260 and 150 acre fields looked like lakes of standing 
wheat. In the field on the sidehill, at the top and bottom corner 
of which there had been an old past much of the rivets wheat 
was 6ft. high. Plots of this wheat le the highest prices, one 
plot reaching as high as £17 2s. 6d. per acre ; two other plots made 
£17 each, and another plot £16 17s. 6d. The highest price, how- 
ever, £17 5s., was made of the plot at the lower corner, which had 
been old pasture till within the last four Of the foregoing 
broken pasture, it formerly produced but little more than bennets, 
rushes, and semi-aquatic grasses, and was not worth, we are 
informed, 20s. an acre rent; but since it has been drained and 
deeply cultivated the produce has been as follows :—1872, £13 10s. 
per acre ; 1873, £14 per acre; for 1874, as will be seen by the 
above quotations, the average is £17 per acre. This yield, it is 
important to add, has taken place without any manure. More- 
over, the progressive increase of prices is due to the increase of 
the yield, for at the last sale the impression prevailed that wheat 
will be much lower in price before many weeks, and the ~~ 
were slowly and cautiously made Prmemm. Arg It was calcula 
however, that there were three loads of straw per acre, and as 
straw is generally short, and hay and roots are very light crops, 
buyers were stimulated to bid by this of fodder — 
placed before them. From Mr. Middleditch’s experience an 
observation of this land under steam cultivation, he is of opinion 
that the average of the last three crops may be attained, the 
same conditions of treatment, for some years to come. 

The crops upon the old-ploughed land have been manured with 
3 to 4 cwt. of Sen ved bones, and 1 cwt. of nitrate of soda, The 
manures to be used in future—excepting upon the broken pasture 
just mentioned—will be the same, viz., 3 to 4cwt. per acre of dis- 
solved bone drilled in with the wheat in the autumn, and 1} ewt. 


| of nitrate of soda as a stimulant in the spring. Where oats are 

grown a similar dressing will he used at the time of sowing in the 
spring. Mr. Middleditch now considers that his farm is in a fit 
state for any course of regular cropping, whether it be almost uni- 
form corn growing, or a mixed system of green cropping and sheep 
feeding between the crops of cereals, These views we readily en- 
dorse. Mr. Middleditch is py ame with his experience of 
steam cultivation as far as he gone, and as this is so he may 
confidently look forward for less mental and bodily exertion, and 
more profit in the future. On these points, however, we cannot do 
better than reproduce some extracts from a letter—a copy of which 
Mr. Middleditch has favoured us with—that he wrote to a gentle- 
man in another county in reply to a communication asking infor- 
mation and advice on the subject of steam cultivation :— 


Approximate cost of steam cultivation with Fowler's 12 or 14-horse 
power tackle, P 
Z 6. a. 


Interest on £2000 at 5 per cent. for one year, £100, or working 
200 days perannum, perdiem .. .. .. «. « +s «+ + O11 

Depreciation on £2000 at 15 per cent. for one year, £300, or work- 
ing 200 days perannum, perday .. .. .. « «+ «+» «» 1W 
Wear and tear, duplicates and repairs, £100 per annum, per 
Th oh oe <0. «0, .ab 06 68 0 o0 os of of s¢ «= OD 
Ropes, £100 every two years, orperdiem.. .. .. «.. «. « © 5 
Oil, £25 perannum, orperdiem .. .. .. .. «+ ef «+ «+ @ 2 
Coal, two tons per diem at 25s. perton, average .. .. .. .. 210 


ors0 i r—) 


of 


Manual labour—Head driver per diem 
Second do. do. .. 
Ploughman do. .. 
Boy do. . 
0 9 


Water and coal carting perdiem .. .. .. «. «+ «+ «+ + O10 0 


672 


cocoom 
“ron ee 


me 








Plus piece work wages as under— 
Cost of ploughing— 
12 acres per diem—Cost as above—peracre .. 010 7 








Piece work—per acre .. 009 
Total per acre ol 4 
Cost of scarifying— 
20 acres per diem - Cost as above—per acre 064 
Piece work—per acre... .. .. +. «8 os 00 6 
Tetel PEPGGTO co cc ce ce oe ce oe 8 OM 
Cost of dragging— 
70 acres per diem—Cost as above—per acre... 110 
Piece work—per acre oc 02 ce oe oe oe OO SS 
Total per acre .. .. .. ae 


A set of 12 or 14-horse power tackle should earn about £400 per 
annum, average outside of your own farm of 3% arable and 350 
grass lands, thus materially reducing the cost of ploughing, scari- 
fying, and dragging on your own farm; for, as you perceive, it 
would repay—interest, say £100 per annum ; depreciation, £300 
per annum ; thereby reducing cost of ploughing to 8s. per acre, 
cost of scarifying to 4s. 10d. per acre, cost of dragging to ls. 6d. 
per acre. It, therefore, simply remains for you to put the ques- 
tion to yourself--can I do my work cheaper by horses? I say 
certainly not, especially taking into consideration the following 
advantages, viz.:—High prices of horses and cost of keeping; work 
done at the right time ; no poaching or treading or pan-making ; 


the atmospheric fits of autumn cultivation; increased depth 
of seed bed and land on the flat without furrows; the certainty of 
aroot crop in droughty seasons; corn crops more certain and 
heavier by far; less manual labour required according to the 
value of gross return. These are some of my experiences, 
Blunsdon House, near Swindon, EpwakD T. MIDDLEDITCH. 
July 2, 1874. 








The above letter is one of the most valuable contributions to 
the literature of steam cultivation that we have seen. In it is 
shown, from beginning to end, the commercial knowledge which 
Mr. Middleditch has brought to bear upon modern agriculture. 
As a full confirmation of the great amount of work a pair of 20- 
horse engines will do, and of the amount of money that may be 
earned by them in doing work outside of his own farm, or for 
neighbours, we append the following table of work done during 
the last two years :— 


Mr. Middleditch's Steam Cultivation Account for 1872 and 1873. 
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1872. Acres. | Acres. | Acres. | Acres. Acres. Acres 
For myself .. 85 | 495 292 | 1692 - 2514 
For neighbours - 124 168 | 260 —~ 552 
We <s 28 35 619 460 | 1952 _ 3066 

1873. 

For myself... — | 3899 367 854 | 89 | 1709 
For neighbours — | 917 708 -- 1703 
Total .. — | 477 | 1284 | 1862 | 89 | sal2 


This work of 3412 acres is, we are informed, the greatest re- 
turn made by any pair of enginesin one year. But in consider- 
ing this point, it must not be forgotten that the engines are 20- 
horse nominal power each, and that, as they are Messrs. Fowler 
and Co.’s best quality, being made almost entirely of steel, they 
will work up to the pressure of 100-horse power with perfect 
safety. The gross amount of money earned by these engines last 
year, while on hire, was £747. 

As a general review of the foregoing account, we may say it is 
the most interesting—as it is the most suggestive and instructive 
—example, that we bave ever described. On these grounds we 
may congratulate both Messrs, Fowler and Co, as the manufac- 
turers of the engines and implements, and Mr. Middleditch as the 
employer of them. Where fields are naturally large, or where 
they are opened out after the manner in which Mr, Middleditch 
has transformed his farms, and where there is an opportunity of 
doing work for neighbours, there is no doubt that the double engine 
system isthe more economical. Instead of ten or a dozen horses being 
required to move the complete ‘‘tackle”’ from field to field or farm 
to farm, the engines will not only move themselves, but draw the 
implements after them. In regard to the work now in progress, the 
95 acres of fallow after last year’s draining is in the finest possible 
condition of culture. One field was being operated upon during 
our visit. This was being cultivated a foot deep with a self- 
turning cultivator fitted with eleven tines. This cultivator can be 
worked in a less severe job with thirteen tines. But this was a 
part of one of the late purchases, and the clay was very stubborn, 
It had been ploughed previously, and “‘ knifed” across the drain 
27in. deep. Some of the other fields have been thus “ knifed,” 
which means that an implement with two tines, 2ft. apart, each 
having a sharp point and edge, is drawn rapidly across the line of 
the drains, and all the 580 acres of heavy land will be treated in 
this manner as soon as the o} pprenally offers. When this shall 
have been done, the heaviest te of rain will not only be speedily 
absorbed by the increased depth of stirred soil, but it will pass off 
so rapidly to the drains that this clay land will be as ‘‘ sound ” under 
wet as are naturally drained soils. Thus art will do forclay what 
nature has done for gravel, chalk, and mixed 80) Upon 
this we may further say, if all the clay lands in this country were 
turned to the profitable account to which we find the clay of 
Blunsdon is converted, there would be no occasion for the present 
scarcity of cattle, sheep and ios, and the butter, cheese, milk and 
bacon they yield. Nor would there be any occasion for a ruinous 
quarrel between farmers and labourers about the difference of 
a shilling or two per week in wages. But our readers will not 
have failed to observe that the land which Mr, Middleditch has 
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dealt with is his own, and therefore,’ that any investment he makes 
is secure as regards himself, and any improvement he may make 
will be a certain return to himself for his enterprise. This brings 
us to the great question of the day, viz., security for tenants’ 
capital invested in the soil, and particularly in clay soils under a 
system of steam culture, This question, however, we cannot now 
stop to discuss through its full length. But we may fairly ask, 
has Mr. Middleditch added a chapter of indisputable evidence on 
behalf of its solution ’ 








THE STEAMSHTP PROPONTIS. 

THIS vessel has within the last few days successfully completed 
her first voyage with the boiler which we described in our 
impression of lst May last, and we have been supplied with 
the fellowing particulars of the voyage from the log of Mr. 
Frederick J. Rowan (son of the late patentee of the boilers now 
in the Propontis), who accompanied the vessel on this occasion. 
The machinery of the Propontis, as our readers will no doubt re- 
member, is designed for steam of 150 lb. per square inch, the 
boilers being of Rowan and Horton’s patent, the whole having been 
constructed by Messrs. John Elder and Co. 

‘* The voyage just terminated has extended over 7000 nautical 
miles, commencing at Liverpool, through the Mediterranean and 
Black Sea to Odessa, and back to Malta and Antwerp, where the 
voyage terminated. After discharging at the latter port the Pro- 
pontis has arrived at Liverpool thls week. 

“During the passage out an opportunity for obtaining a fair 
amount of work from the machinery was not presented. Marine 
engineers do not need to be told that some little time is necessary 
after starting new engines to let everything get into proper ordi- 
nary working order, and besides this in the case of this steamer 
the novelty to them of the entire system caused the engineers of 
the ship to take a little time to become thoroughly acquainted 
with what was under their charge. From these and other causes 
of a trivial nature, during most of the passage out the full pressure 
was not carried, and the engines were not worked to their full 
power, so that the log of this part of the voyage offers no real in- 
terest. 

“Throughout the passage home, however, all worked steadily, 
and consequently a fair record of the efficiency of engines and 
boilers in their present condition was obtained. In the case of 
the boilers this condition was not a perfectly favourable one, 
cause the cast iron division strips used for directing and con- 
trolling the currents of hot gases having been made of a new 
section for these boilers, didnot stand well, but bentinsomeinstances 
out from the tubes, thus leaving a free passage by which the gases 
could escape to the funnel before having done their proper work, 
and consequently heat was lost in this way. This, however, is 
very easily remedied, and is to be put right before another voyage. 

“The passage home to Antwerp was divided into two portions by 
the steamer calling at Malta, where Welsh coal was taken into the 
bunkers, that which was used up to this point having been entirely 
Lancashire coal. 

‘*The whole passage was made with only three of her four boilers 
working, there being, however, no special reason for this beyond the 
desire of her owner to prove what could be done with the vessel. 
This of course caused some forcing of the fires, and consequently 
slightly increased the consumption of fuel, though from the con- 
dition of the division strips it is doubtful if on this voyage four 
boilers would have maintained the power on a very material re- 
duction of fuel from the result attained with three. 

**Leaving Odessa on the 29th June, the Propontis steamed easily 
down through the Black Sea at 93 knots per hour, the engines 
indicating from 780 to 840-horse power. After passing the Bos- 
phorus and Dardanelles, with a few hours’ delay at Constantinople, 
the valves were opened up and a higher rate of power and speed 
obtained. The average speed from that point to Malta was 
10°12 knots, but at various times during the run 10°5 and 11 knots 
and even more was logged. 

“During the 2nd July the indicated power varied from 850 to 
1000, with consumption of coal (all Lancashire), ascertained by 
eight hours’ tally, at 17 tons 16 cwt. per twenty-four hours, giving, 
at an average power of 925, a consumption of 1°801b. per indicated 
horse-powerperhour. On the following day the expansion from link 
motion was entirely taken off, and kept off for 10 hours, during 
which time an indicated horse power varying from 1172 to 978 was 
obtained, the average of the cards taken being 1100°49, The tally of 
coal showed a consumption at the rate of 18 tons 5 cwt. per 24 hours, 
giving 1°541b, per indicated horse-power per hour at an average power 
of 1100, The pressure of steam was without difficulty maintained 
at 155 and 140, as fur as could be ascertained from the gauges, 
which were rather weak. Probably the pressure was higher as 
steam escaped from the safety valves during a considerable part of 
the time. This was the greatest amount of work done by the 
engines and boilers, but it was thoroughly steady work, the time 
(ten hours) being quite enough to remove it out of the category of 
spasmodic efforts, The power exerted subsequently was not 
allowed to go much above 1000 horse power, but ranged from 800 
to about 1070 during the remainder of the voyage. From Malta to 
Antwerp an average speed of 9°5 knots was maintained, excepting 
two days during which a severe head wind and sea were met, andone 
day of going slow through a fog. On two days coal was tallied for 12 
hours, giving « consumption of 15 tons 16 cwt. and 15 tons 11 cwt. 
‘aed 24 hours respectively. This was with all South Wales coal, 

ut it was evident that in consequence of the slow rate of com- 
bustion in these boilers a better result would be obtained with a 
mixture containing « proportion of more briskly burning coal, such 
as Lancashire, the Welsh coal being slow to burn. 

** Throughout the whole voyage the engines and boilers worked 
well, no trouble worth mentioning being experienced from any part. 
The boilers worked perfectly dry, except on one or two occasions 
when the water level was incautiously allowed to be too high. 
There was no difficulty in keeping up the supply of fresh water for 
the boilers, the condensed water from the low-pressure cylinder 
steam jacket being enough to make up for any waste. The filter 
in the tank and the zine in the boilers both did their work well, and 
a close inspection of the condition of the interior of the boilers at 
Antwerp revealed no trace of corrosion or galvanic action. Part 
of the zine put in at Glasgow before starting on the trial trip in 
April remained in the boilers when seen at Antwerp, so that very 
little corrosive action could have taken place. 

** The Propontis was loaded to a mean draught of about 22ft. Gin. 
and the total quantity of coal used during the voyage commencing 
29th June at noon and terminating on 16th July at evening, was 
under 300 tons, This quantity includes all used for donkey boiler 
for steam winches during that time, also what was used for ships’ 
purposes, and the quantity (about 17 cwt. per twenty-four hours) 
used by distilling boiler supplying steam to the low-pressure cylin- 
der steam jacket.” 








VIS{IT TO THE IMPERIAL GAS WORKS BY THE 
SOCIETY OF ENGINEERS. 
Tus second excursion for this year of the above Society took 
ne on the 2Jthult,, when a party of members and visitors assem- 4 
‘led at the Fenchurch-street station en route to Bromley-by-Bow. 
The object of the excursion was to inspect, in the first place, the 
extensive works of the ImperialGas Company at that place, sub- 
sequently those of the Thames Plate Glass Company, situated in 
the adjoining neighbourhood of Blackwall. On obtaining posses- 
sion of the land, which embraces an area of nearly two hundred 
acres, the Imperial Gas Company’s first task was to make anap- 
proach to it, so as to enable individuals and materials to be trans- 
ported to the site of the future works. This necessary access was 
gained by constructing a bridge over the river Lea and Bow Creek, 





The bridge has two of about 60ft. each. The girders are of 
wrought iron plate, of the arch form, with a comparatively slight 
rise. The approaches are heavy, andthe whole structure cost 
several thousand pounds. After crossing the bridge the 
attention of the party was directed to the  gasholders. 
At present two of these are finished and in work- 
ing order. Their diameter is in the clear 200ft., which is 
20ft. more than that of those at the Beckton Gas Works. Their 
cubic capacity is' equal 2,000,000ft. In addition to the two 


completed holders, there are three tanks ready to receive their . 


superstructures so soon as required. The total number of 
gasholders proposed at present is eight, arranged thus e 

The foundations of thetanks are on the clay, from . . 
which they are built up on brickwork, requiring no. . . 
sublayer of concrete. The holders themselves rise and ° 
fall between cast iron columns, about 2ft. 6in. in diameter. Each 
entire column, which has a total height of about 65ft., consists of 
two, the one ornamented with a Corinthian capital, being super- 
imposed upon its lower neighbour, which is of a more severe order 
of architecture. The ironwork of the holders was contracted for 
by Messrs. Westwood and Wright, and, apart from the artistic 
merits of the design, reflects much credit on the firm. 

In order to follow the manufacture of the gas, we should have 
commenced by alluding to the retort houses, but the general pro- 
cess is so thoroughly well known to our readers that the exact 
sequence of the various operations is of little consequence. The 
retort houses, as well as the majority of the buildings on the pre- 
mises, are in duplicate. One of them, at the time of the visit, 
was in full working order. It measures 303ft. in length by 65ft. 
in breadth, The retorts number tenin each bench. They are of 
the ordinary © form, 22in. by l4in., and are constructed of clay 
with iron mouthpieces, Their length is 20ft., andthey are of the 
description known as through and through retorts, that is, they 
are charged and drawn at both ends. ticeabl ical 
feature in these works is that the furnace is stoked with red hot 
coke as it comes from the retorts, and thus the temperature is 
maintained pretty nearly constant. The upper retorts are charged 
by means of staging, a method very restricted in its application. 
Underneath the retort houses are the coke stores. After using 
whatever coke may be required for re-charging the furnace, the re- 
mainder is raked out and falls through gratings into the store 
beneath. The floor of the retort house is carried principally on 
iron girders, brick columns, and jack arches, and the whole struc- 
ture displays both strength and durability. Alongside the retort 
houses are the coal stores, having the same length as the former, 
but a breadth of only 20ft. 

The construction of the retort houses was entrusted to Messrs, 
Dockwray and Son. There'are four scrubbers completed, which 
have a height of 60ft., and are 21ft. 6in. diameter, and the iron- 
work was executed by the well known firm, Westwood and Baillie. 
Messrs. Aird and Son were the contractors for all the brickwork 
required in the purifiers, which have three stories, the condensers, 
scrubbers, tar tanks, and revivifyers. The gas is exhausted at 
once by engines, two of which are finished, from the retort into the 

dl , thus di ing with the hydraulic main. The engines 
were much admired for their excellent workmanship and the per- 
fect smoothness of their motion. The mains leading from the 
works are 3ft. Gin. in diameter, and that conducting the gas to 
London 4ft, The whole of the works are from the design of Messrs. 
Clark and Kirkham. To to the staff of these gentlemen, as 
well as to that of the contractors, the party were greatly indebted 
for the attention, patience, and courtesy, in describing the 
general features of these extensive works, and explaining details 
with which some of the visitors were unfamiliar. 

On leaving the works of the Imperial Gas oer the party 
proceeded to visit those belonging to the Thames Plate Glass Com- 
pany at Blackwall. The principal successive operations necessary 
to convert « mixture in the pot into a finished sheet of plate glass 
are six in number, and may be described under the heads of melt- 
ing, rolling, annealing, grinding, smoothing, and polishing. The 
pots are of Stourbridge clay made on tlre premises, and are filled 
with the mixture, the chief ingredients of which are silica, sand 
carefully dried, lime, sulphate of soda, broken white glass, and a 
little arsenic. The sand is obtained from Germany. After re- 
maining in the furnace for about sixteen hours the contents of the 

pot are fit for removal. The molten mass is then run over the sur- 
ace of the rolling table and the roller passed quickly over it. The 
glass commences to solidify almost immediately, and whilst in a 
thick tenacious condition and of a rich golden tint, is rapidly 
transferred into the annealing furnace. The rough sheet, as it 
may be now termed, is taken from the annealing furnace to the 
grinding room ; of these there are several, containing about a dozen 
grinding stones, or more properly beds or tables, upon which the 
plate is laid flat. The grinding frames consist of wooden boards 
joined together and armour plated, so to speak, at intervals over 
the rolling or grinding surfaces with strips of wroughtiron. These 
strips when first screwed on to the frames are }in. in thickness, 
and when removed measure less than jin. The frames are 
mounted upon a spindle, and a see-saw semi-rotary movement is 
imparted to them by shafting running underneath the beds, They 
are also capable of being shifted by a simple slot connection, so 
as to work over any part of the surface of the sheet as required, 
The grinding beds are of stone, and measure about 16ft. by 11ft. 
The materials used as the grinding agents are coarse sand, fine 
sand, and emery. <A jet of water plays on the surface of the 
sheet during the whole of the operation. 

Between the grinding and polishing processes there is an inter- 
mediate process called smoothing, in which two sheets of glass are 
employed. One is laid over the other and caused to move over it 
in a manner similar to that in grinding. Lmery is placed between 
the two surfaces. On entering the polishing room the attention of 
a visitor is at once arrested by the reddish tinge of everything, 
extending to the dresses of the men and women engaged thereiu, 
This is due to the use of the red oxide of iron which is the polish- 
ing agent. The sheet to be polished is laid flat on a table, so as to 
be perfectly flush with the edges. The rubbers are of flannel and 
mounted on a frame, which carries them backwards and forwards 
over the sheet. The table at the same time has a lateral recipro- 
cating motion, so that the whole surface of the sheet comes succcs- 
sively under the action of therubbers. The largest plates measure 
about 15ft. by 10ft., and the maximum thickness is about 1}in. 
One-eighth of an inch is allowed for loss in the operations we have 
described, A nest of six boilers, and three vertical steam engines, 
two of 70-horse power, and one of 60-horse power, supply the 
necessary motive power. The visitors were conducted through the 
works by the manager and his assistant, and every information 
asked, was politely and readily granted. 











THE DIAMOND DRILL. 


THE following paper, which was read by Mr. A, Bassett, member 
of the Institute of Civil Engineers, and past president of the 
South Wales Institute of Engineers, at the Conference of Mining 
Engineers, held in Cardiff last week, was briefly noticed in 
our impression of last week:—‘‘In submitting the following 
remarks with reference to the success that has attended 
the application of the diamond drill in this district, it will be un- 
necessary for me to enter into any description of the mechanical 
arrangements employed, as this was so fully and amply described 
in a paper read by Major Beaumont, U.E., M.P., before the meet- 
ing of the members of the Iron and Steel Institute which was 
held on the 20th of August, 1873, in Belgium. I will, therefore, 
at once proceed to state, as shortly as possible, the results that 
have taken place in this district. When my attention was first 
called to this subject, I was arranging, on the part of several 
lessors, for letting some extensive deep mineral coal-takings 
in this and the Somersetshire districts, ranging from 500 to 700 
yards in depth ; and as the minerals were overlaid by rocks of 





considerable thickness and hardness, the question of the time 
that would be occupied in sinking, coupled with the fact that a 
large capital is locked up for so long a period, was naturally 
urged with great force by the lessees in carrying out the leasing 
arrangements, It is quite evident that if by any means the time 
occupied in sinking deep pits could be reduced, and the progress 
made to average about a yard per working day of twenty-four 
hours, an important problem would be solved in connection with 
mining operations, an'l which we think, will be attained by the 
application of the diamond drill. I was fully under the impres- 
sion, when I promised to read this paper, that the diamond drill 
would have been fairly at work in the district at the deep’ pits 
Messrs. Harris are sinking near Quaker’s-yard, and that I should 
have had the opportunity and pleasure of placing before the mem- 
bers of this institution some practical results that had been 
obtained. But I regret to say that in this I am very greatly dis- 
appointed, as the drill has only this week commenced its work. 

he delay has been caused from a variety of circumstances, con- 
sequent, to a great extent, upon the necessity of re-arranging the 
machinery required for executing this particular class of work, 
together with the non-completion of the arrangements at the 
colliery for its reception. Ihave made preliminary arrangements 
on behalf of the Diamond Drill Company for the drill being 
employed in some other deep sinkings, consequently we are 
looking forward to the results that will be obtained at these pits 
with great interest. In letting the deep minerals at Harris’s 
Navigation Colliery, I calculated that much time would be 
economised by the application of the diamond drill, and which 
was recognised and adinitted by the company. From the reasons 
I have given of my inability to refer to the value of the diamond 
drill for shaft sinking, I fear that this paper will be sadly shorn 
of any interest it may have had on this subject, as I 
am now obliged to confine my remarks to the work performed 
by the diamond drill for prospecting purposes only. On 
the table are specimens of cores produced by the prospecting 
machine, together with crowns set in diamonds ready for use I 
may here remark that the crown makes from 250 to 300 revolu- 
tions per minute. The average value of a crown of 3jin. diameter, 
properly set with 12 or J5 diamonds, will be from £40 to £50; 
and one of 24in. diameter, with 12 diamonds, will be from £25 
to £30. The time occupied in this description of work from the 
commencement to the finish is influenced by a variety 
of circumstances, such as drawing and lowering the bore rods, 
which, as the hole increases in depth, naturally occupies more 
time, together with the many contingencies incident to a work of 
this character, consequently out of a day of 9 hours probably not 
more than 24 to 34 hours would be actually employed in drilling. 
In boring through very soft surface ground or gravel, it is found 
that by boring with a 5in. crown a sufficient quantity of ground 
is displaced by the assistance of the water supplied to admit of 
lining tubes of Gin. in diameter being put down. These lining 
tubes are made of iron, from jin. to lin. in thickness, but 
if it is found necessary tv line any portion of a hole, lining tubes 
can be put down to any depth. The core is 16ft. in length. The 
necessity for drawing the rods depends uvon a variety of 
circumstances. In sume cases when the boring is in strong 
ground, the drill may work to a depth of l4ft. or 15ft. 
before the necessity arises for the rods being lifted ; in other 
cases, it has been found necessary to lift the rods even before a 
depth of Gin. has been reached. At a depth of 750ft. the rods 
can be lifted up, disconnected, new crown put up, and lowered in 
less than two hours, At a depth of LOUOft. the time occupied 
would be less than three hours. At present the machinery is 
fixed immediately over the bore-hole, but an arrangement is now 
being made by which the prospecting machine will be 
run back, thereby giving extra facilities for drawing the 
rods and economising time. At Risca, the application 
of the diamond drill was found to be of immense value 
in liberating the water from the bottom of two large sinking 
pits, each of 17{t. Gin. diameter, into the underground workings. 
When these pits were sunk to a depth of 39 yards the large 
quantity of water that was met with so greatly impeded the 
progress of the sinking that not more than 2ft. per week was sunk. 
The quantity of water lifted from each pit was about 96 gallons 
per minute. The owners were advised to employ the diamond 
drill, consequently one hole in each pit, of din. in diameter, was 
put down to the Rock Vein coal workings, a depth of over 203ft. 
from the bottom of the new pits, by which means the sinkers were 
relieved of the water. The hole from the bottom of the pit 
is 203ft. in depth, and was drilled in 99 hours during a period 
of 13 days, being the time actually occupied in drilling, lifting, 
and lowering the rods, giving an average of 18 5-1lft. per 
day of nine hours each, or 15 8-13ft. per day over the whole 
time occupied. The greatest depth bored in any one day 
was 26ft. 5in., another hole from the bottom of the pit was bored 
to a depth of 214ft., and occupied 78 hours (during a period of 11 
days), or 24 9-13ft. per day of 9 hours, or 19ft. Sin. per day over 
the whole time occupied. The maximum depth bored duriog any 
oue day was 44ft. 5in. through clift. The two days before 64ft, 
3in. was bored through hard rock, consequently 104ft. Sim was 
pierced in three consecutive days, which to my knowledge is the 
highest duty ever performed by the diamond drill. Since the 
water has been liberated the rate of sinking has been more than 
doubled in the same ground. In order to prevent during the 
course of sinking the hole being filled up by rubbish, the top of the 
hole should be protected by the insertion of a perforated pipe of 
from LOft. to 12ft. in length, The greatest speed attained during 
any one day was over 32ft. The cores brought up showeda 
complete section of the strata passed through, and which was 
perfectly satisfactory to the proprietor, who has written a letter 
to the company to that effect. In another case the bore- 
hole reached a depth of 602ft.; the greatest depth bored in 
any one day being 30ft. 10in. The time occupied was 52 days, 
showing an average speed of 11ft. 7in. perday. In another the 
depth was 604ft., and occupied 45 days. The greatest depth bored 
in any one day was 29ft. lin., showing an average speed of 15ft. din. 
per day. In these last three examples Iam unable to define the 
actual time occupied in drilling, lowering, and raising the rods, 
but the time stated includes delays arising from various causes, 
Last week I was present when 5lhin. were bored in 23 minutes 
at adepth of 248ft. from the surface ; the revolutions made by 
the drill being about 275 per minute, this rate of progress being 
equal to 2}in. pér minute. Specimens of the cores are on the 
table, 234ft. of rods were unscrewed in twelve lengths of 19ft, Gin. 
each, and were lifted in 21 minutes. In ten minutes after the 
crown had been taken out, and the core tube emptied. The 
rods are lowered in about two-thirds of the time occupied in 
lifting them. From the five examples I have given, 
and which are taken from different parts of the dis- 
trict, I trust I have conclusively proved the value of the 
diamond drill for expeditiously testing the character of strata, 
Taking all the examples I have referred to, by which 
an aggregate depth of 2630ft. has been bored in 191 days, it will be 
seen that, including all the contingencies, delays, &c., that have 
arisen during the progress of the work, the average speed has 
been rather over 18in. per hour, taking six days of nine hours 
each, or 54 hours as the week’s work. As several important im- 
provements will be made to guard against a variety of accidents 
and delays that have arisen in the work already executed, I have 
every reason to believe that we shall be able in future to attain a 
far greater daily average than has hitherto been accomplished, by 
which the diamond drill will stand unrivalled in every respect as 
an instrument for boring and proving the strata, more particularly 
for mining purposes, where a perfect section of the strata 
through is required. I have this morning been informed by Major 
Beaumont that a hole din. in diameter has just been completed 
in the Somersetshire district of 455ft. in depth, 360ft. of which 
was lined by a 5in, tube. The whole of this work was executed 
in a month,” 
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RAILWAY MATTERS. 


* THE London and North-Western Railway Company’s new line 
between Birmingham and Harbone was opened for p r and 
goods traffic on Tuesday. This newline will be of great service to 
the neighbourhood, and afford communication with all parts of 
the London and North-Western system. The intermediate sta- 
tions are :—Monument-lane, Icknield Port-road, Rotton Park-road, 
and Hagley-road. 

THE completion of the iron bridge over the Saco river at Bidde- 
ford, Maine, affords, says the American Manufacturer, an adwir- 
able example of the American system of building iron bridges— 
that of interchangeable parts and pin connections—as contrasted 
with the system of connection with rivets. The bridge was built 
by the Phcenixville Bridge Company, and completed ready for 
traffic within forty days from the date of the order, at which time 
the iron lay in the form of puddle bar. The bridge has three spans 
of 133ft. each, and two spans of 100ft. each, costing about 4,000 
dols. 

Reports from the Cape state that on the 10th of July the House 
of Assembly went into committee on the Railways Bill, and all 
the Government lines were agreed to without amendment. The 
route of the Beaufort West line was opposed by Mr. Moodie, who 
proposed that the line should not go further than Worcester until 
the House had reliable and satisfactory surveys and reports before 
it, but he was defeated by 43 votes against 7. There was a dis- 
cussion on a direct line to Graham’s Town, but no division was 
taken. The representatives of the Cape Division endeavoured to 
get a change in the line to Malmesbury, but without success, and 
the other lines were agreed to without dissent, and thus the 
colony was pledged to an expenditure of £5,000,000. 





THE summary of the receipts of the French system of railways 
for the year 1873 has recently been published. The total 
length of the railways worked in France at the close of 
1872 was 11,061 miles. During 1873 450 miles were opened, 
and the mileage worked rose to 11,511. Of the new roads 40 miles 
belongs to the ‘old system” of the ‘six great companies,” and 
195 miles to the ‘‘new system” of these companies, or 235 miles 
in all. The other companies, called in France the “small 
companies,” constructed 215 miles, almost as much as the six 
** great ” ones, though at the beginning of the year the latter had 
10,550 miles in operation, and the former only 511, while the 
great companies cover the whole of France, leaving only here and 
there a corner of the country for the little ones. France having 
36,000,000 of inhabitants, there were, at the close of 1873, 3127 
people to each mile of railway not including roads of purely local 
interest, such as the roads of mines and manufactories. There 
was also one mile of railway to 6°8 square miles of surface. The 
most productive part of these railways is the “‘ old system ” of the 
six great companies, which included 5733 miles of road, with 
average gross receipts of £4188 per mile. The new system is much 
less productive, its average gross earnings havirg been but £1304 
per mile. The ‘small companies” have still lower receipts, the 
average being only about £700 ed mile. These lines in France, how- 
ever, are in large part incomplete, and not expected to return full 
earnings untilcompleted. They are similar in character to the new 
system of the six great companies, which has a much smaller 
proportion of untinished lines, Alongside of exceptional cases like 
that of the line from Somain to Anzin, which runs a length of 
twelve miles, and returns annual earnings of £4464 per mile, there 
are lines in course of construction whose product does not reach 
gross receipts of £300 per mile. Altogether the entire French 
system yielded £2728 per mile in 1873, 


WE understand that the new line of railway constructed by the 
Midland Company between Mansfield and Worksop, and which 
connects the former town with the Manchester, Sheffield, and 
Lincolnshire and Great Northern systems, will be ready for open- 
ing in the course of September next. The distance traversed by 
the new route is fourteen miles, The telegraph posts and signal 
boxes are being erected, and thefinishing strokes put to the various 
works, Seely five years have elapsed since the commencement 
of the line, the character of the country and the nature of the 
strata through which it runs necessitating the erection of a large 
viaduct at the Mansfield end (the largest arch having a span of 
60ft. and an altitude of 36ft.), and the cutting through limestone 
rock extends more than a mile between Shirebrooke and Langwith. 
It is calculated that at least 400,000 tons of this stone had to be 
dislodged and removed by blasting and other means. A tunnel 
had to be made through the hills which intervene between Cres- 
well and Whitwell. Almost the whole of the buildings on the line 
have been constructed of the stone got out of the excavations. 
The stations, besides those of Mansfield and Worksop, are situated 
partly in Nottinghamshire and partly in Derbyshire. They are: 
Mansfield Woodhouse, Shirebrook, Langwith, Creswell, and Whit- 
well, At each a substantial office and master’s house, both of 
stone, have been erected. At Langwith a colliery is being sunk by 
the Sheepbridge Company, and there are sidings connecting the 
line with the pits at Clowne, where, it is confidently anticipated, 
a large mineral traffic will be opened out. The works have been 
executed by Mr. T. Oliver, the contractor, in a very creditable 
manner. ‘The total cost is roughly computed at £200,000. The 
railway is crossed by fifty-one bridges. As many as 1000 men have 
been employed on it at one time ; and, considering the magnitude 
and danger incidental to the work, it is satisfactory to learn that 
there have not been more than two fatal accidents. Mansfield 
and district will, no doubt, largely benefit by this; new under- 
taking of the Midland Company. 


THE Report of the directors of the Midland Railway Company 
states that the traffic on the railway for the half-year ending the 
30th of June, 1874, as compared with the corresponding half-year 
of 1873, showed an increase from coaching of £49,283 ; from mer- 
chandise, £56,813 ; from minerals, £35,650; and a decrease from 
cattle of £3060; net increase, £138,686. Mr. Johnson, the 
locomotive superintendent, reported that the locomotive stock 
had been maintained in good order and condition, and that 
the renewals had been 26 engines, the entire cost of which 
had been charged to revenue. Mr. Clayton, the carriage and 
wagon superintendent, reported that the rolling stock had been 
maintained during the past half-year in good order and condition. 
The mileage of trains for the half-year had been—with passenger 
trains, 3,423,539 miles ; with goods and mineral trains, 6,541,878 
miles ; the total being 9,965,417 miles, showing an increase as com- 

ared with the corresponding period of last year of 430,327 miles. 

Ir. Crossley reported that the state of the railway and works was 
very satisfactory, and that although the mileage repaired during 
the half-year had been considerably increased, the outlay for main- 
tenance had not been larger than in the corresponding period. 
The line had been relaid to the extent of 64 miles 40 chains; 42 
miles 14 chains with steel, and 22 miles 26 chains with iron rails, 
The widening from Trent to Leicester, with the exception of one 
bridge, was completed for two additional lines of railway, and the 
greater portion was inuse. Of the Settle and Carlisle line the 
works had been carried on under favourable circumstances both 
as to labour and weather, and satisfactory progress had been made. 
The works on the Manstield and Worksop line were finished, and 
the line would be ready for trafficin September. With reference 
to the Cheshire Lines System, the Central Station, Liverpool, was 
opened in March last, and the extension to Chester was approach- 
ing completion. Most of the land required for the new Central 
Station in Manchester had been purchased, the plans were being 
prepared, and the works would be let to contractors within a few 
weeks from this time. The —- upon the Settle and Car- 
lisle Railway had reached £2,256,039, and there was every reasonable 
ground to hope that, with sustained effort on the part of the con- 
tractors, enn rails would be laid from end to end by the 
close of the present year, and that the railway would be ready for 
traffic shortly afterwards. 


NOTES AND MEMORANDA. 


Connecticut has 5128 manufactories, employing as labourers 
61,684 men, 20,810 women, and 7029 boys and girls. The capital 
is 95,281,278 dols., wages 38,978,187 dols., the materials worked 
up being worth 86,419,579 dols., and the products turned out 
116,065,474 dols, 

AccoRDING to L’Economista d’ Italia, which says it obtains its 
information from reliable sources, the silk production of the world 
amounts to 8,469,100 kilogrammes, of which Italy produces 
3,125,000 kilogrammes ; China, 3,105,700 ; France, €36,800; Bengal, 
594,000; Japan, 508,000; Spain, 171,400; Georgia, Persia, and 
Khorassan, 110,000; Syria, 107,500; Broussa, 77,400; Volo and 
Salonica, 83,300. 

Tue Cunard Steamship Company control a merchant-marine 
nearly twice as large as the German Imperial Navy. Their fleet 
consists of 49 steamers of 60,000 tons, aud of 15,000-horse power. 
They shipped and discharged throughout last year 42,000 sailors, 
and employ on the average about 6000men. The German Imperial 
navy consisted last year of 41 steamers of 37,000 tons and 6600- 
horse power, manned by 3500 men and boys. 


AFRENCH paper gives the following 7ésumé of the degree of activity 
of the electriccorrespondence in different nations for 1871 :—France, 
7,447,000 despatches; England, 12 millions (not including 700,000 
telegrams for the exclusive use of the press); United States, 
12,404,000; Italy, 2,583,000; Switzerland, 1,517,000, not reckoning 
109,000 despatches in transit and 35,000 service despatches; 
Germany, 7,108,000; Austria, 3,974,000; Belgium, 2,380,000; 
Holland, 2,050,009. 

M. Granp, describing the coal fields of Spain to the Paris 
Society of Civil Engineers, estimated their area at 150,000 hectares 
(the hectare being about 2°47 acres), from which only 500,000 or 
600,000 tons are annually extracted, while Belgium, with the same 
area, yields ten millions of tons, The Spanish coal fields are 
situated in Castile, Leon, and Asturias. The processes are de- 
scribed as being very rough and imperfect. M. Delesse stated that 
the coal of the Asturias was adapted for gas making. 


Wiru reference to lime deposits in water pipes MM. Fabre and 
Roche point out that wherever there isa joint in water pipes, 
made to connect tin conduits or copper faucets, at such points 
carbonate of lime is most abundantly deposited. If a piece of 
silver be placed inside in contact with the lead pipe, it becomes 
covered with the carbonate in a very short time. The investigators 
find that all metals, electro-negative with relation to lead, are thus 
affected. A voltaic couple is in fact formed, and a veritable 
chemical precipitation caused. 


TueE production of precious metals by the Pacitic Slope reached 
during the last quarter of a century 1,583,644,934, dols., of which 
California mines produced three-fourths, nearly all of which latter 
was in gold. The amount obtained is now increasing yearly, partly 
from the opening of new mines, but chiefly from the introduction 
of improved methods of extracting the precious metals from the 
ores. The yield of the Pacific Slope last year was 80,287,436 dols. 
against 70,236,914 in 1872. The increase is mostly in silver, a 
much more useful metal than gold, except for coinage. 


A ccuriovs bronze is produced in Japan, which, when made in thin 
plates, resembles slate, and is covered with designs in silver. M. 
Morin has lately analysed and examined the properties of the alloy, 
and finds that it contains, in addition to copper, from 4 to 5 per 
cent. of tin, and on an average 10 per cent. of lead. The combina- 
tion is easily moulded into thin plates, These are varnished, and 
through the covering the designs are scratched with a burin. The 
plate is then plunged in a silver bath, when the sil¢er is deposited 
on the unprotected portions. Lastly, it is placed in‘a muttle fur- 
nace, when the copper blackens and the silver remains bright. 


CuuoraTe of potash and other chlorates are extensively em- 
ployed in the manufacture of fireworks. The inconvenience 
of moistening with alcohol before pulverising them, and pul- 
verising wet, may be overcome by employing the following method 
of Gawalovski, By this method, as given by the Scientific 
American, the salt is dissolved in hot water until a perfectly satu- 
rated solution is obtained, when a pane of glass is dipped into the 
solution and on taking it out it is found covered with a layer of 
fine crystals of the salt. They are scraped off with a paper card 
on to a sheet of paper and form a kind of meal, This method is 
entirely free from danger to the workmen, and a large quantity of 
the salt is readily prepared in a relatively short time and with 
very little inconvenience, 


A MEDAL of merit has been awarded to the collection of news- 
papers published in the United States which was exhibited last 
year at Vienna, This collection, which consists of no fewer than 
6000 numbers of newspapers and other periodicals, is contained in 
119 volumes. In the descriptive catalogue which accompanies this 
article it is stated that 8081 —— and reviews are published 
in the States, of which 507 are published at New York; 81 at St. 
Louis; 38 at New Orleans; 93 at San Francisco; 194 at Boston; 
168 at Philadelphia; 41 at Baltimore ; 37 at Detroit ; 145at Chicago; 
71 at Cincinnati; and 38 at Washington. In the territories it 
appears that 14 are published in Dakota; Indian territory, 2; 
Montana, 8; Wyoming, 6; Idaho, 5; New Mexico, 5; Arizona, 4; 
Colorada, 50; and Utah, 15. 

A REPORT from the Bureau of Statistics, Washington, contains, 
says the Philadelphia Ledger, an interesting table of the popula- 
tion of the earth. The aggregate population of the earth is given 
at 1,391,032,000, Asia being the most populous section, and con- 
taining 793 millions, whilst Europe has 3004 millions, Africa 203 
millions, America 844 millions, and Australia and Polynesia 44 mil- 
lions, In Europe the leading nations are credited with the following 
numbers :— Russia, 71 millions; the German Empire, 41 millions ; 
France, 36 millions ; Austro-Hungary, 36 millions; Great Britain 
and Ireland, 32 millions; Italy, nearly 27 millions ; Spain, 16} 
millions ; and Turkey nearly 16 millions. The other countries do 
not exceed five millions each. In Asia, China, which is by far the 
most populous nation of the earth, is credited with 425 millions ; 
Hindostan with 240 millions ; Japan, 33 millions; the East India 
Islands, 304 millions; Burmah, Siam, and farther India, nearly 
26 millions; Turkey, 134 millions; and Russia, nearly 11 millions, 
The Australian population is given at 1,674,500, and the Polyne- 
sian Islands at 2,763,500, New Guinea and New Zealand being in- 
cluded in the latter. In Africa the chief divisions are West 
Soudan and the Central African region, with 89 millions ; the 
Central Soudan region, 39 millions ; South Africa, 20} millions ; 
the Galla country and the region east of the White Nile, 
15, millions; Samauli, 8 millions; Egypt, 84 millions; and 
Morocco, 6 millions, In America, two-thirds of the popula- 
tion are north of the Isthmus, where the United States 
are nearly 39 millions; Mexico over 9 millions; and the 
British Provinces 4 millions. The total population of North 
America is given at nearly 52 millions, and South America 
254 millions, of which Brazil contains 10 millions. The West 
India Islands have over 4 millions, and the Central American 
States not quite 3 millions. According to these tables London, 
with 3,254,260 inhabitants, is the most populous city in the world, 
whilst Philadelphia, with 674,022 inhabitants in 1870, is the 
eighteenth city in point of population. These eighteen cities in 
their order, are the following : — London, 3,254,260; Sutchan, 
China, 2,000,000; Paris, 1,851,792; Pekin, 1,300,000; Tschants- 
chau-fu, 1,000,000; Hangtschau-fu, 1,000,000 ; Siangtan, 1,000,000 ; 
Singnan-fu, 1,000,000: Canton, 1,000,000; New York, 942,292 ; 
Tientsin, 900,000; Vienna, 834,284; Berlin, 826,341; Hangkau, 
800,000 ; Tschingtu-fu, 800,000 ; Calcutta, 794,645 ; Tokio, Yeddo, 
674,447 ; and Philadelphia, 674,022. Of cities smaller than Phila- 
delphia, the leading ones are :—St. Petersburg, 667,963; Bombay, 





644,405; Moscow, 611.970; Constantinople, 600,000; Glasgow, 
547,538 ; Liverpool, 493,405 ; and Rio de Janerio, 420,000. 





MISCELLANEA. 


THERE are 5000 miles of telegraph line in Mexico, according to 
the latest official returns. Of the total, the Government owns 
about half, and the balance is in course of construction or is con- 
trolled by States and private companies. 

THE French Association for the Ad t of Sci is to 
hold its third annual nreeting at Lille, from the 20th to the 27th 
August of this year. The President of the Association for 1874 is 
M. Ad. Wurtz. Communications should be addressed to the 
Secretary of the Association, 76, Rue de Rennes. 

A company has been formed to work the sulphur deposits at 
White Island, a marine volcano 140 miles from Auckland. It is 
estimated that 100,000 tons of sulphur in an almost pure state are 
lying on the island ready forshipment. Chemical works are likely 
to be established soon, and the island leased. 

THE Registrar General’s return for the present year of the 
acreage under flax in Ireland shows a continued great decrease. 
The decrease in the province of Ulster is 20,526 acres, of which 
Down alone shows a decrease of 4736 acres. The decrease in 
Leinster is 72 acres; in Munster 315, and in Connaught 775. 

THE members of the North Staffordshire branch of the Amalga- 
mated Association of Miners have just paid a deposit of £590 on 
account of the purchase-money of a large coalpit at Halmerend, 
near Newcastle-under-Lyme, which they intend working as a co- 
operative colliery. The West Yorkshire Co-operative Associations 
will join in the enterprise. 

Tue Lahor correspondent of the Pionecr says that “ it is al) but 
decided to substitate mules for horses in the field-batteries now on 
the North-West frontier at Dehra Ismael Khan, Bunnoo, and 
Kohat, and alter their equipment so as to secure a more efficient 
auxiliary to infantry and light cavalry when working in the hills 
than is afforded by their present unwieldy armament.” 

Ir is announced in the Gazette that the following articles for the 
construction and working of railways are alone admitted into 
Spain free of duty :—Iron and steel rails, junction pieces, bars, 
wedges, and screws for the permanent way, iron sleepers and 
their fixings; eccentrics complete, in iron or steel ; tires, steel 
springs, cast iron chairs ; bars of steel for springs, and iron for 
bridges. 

THE American Manufacturer says the ‘* Isabella furnace No. 1, 
made during the week ending July 18, 555 1150-2240 tons of pig 
iron, the largest run made in 24 hours being 93 2020-2240 tons. 
These runs are claimed, and we are sure the claim is well founded, 
to be the largest ever made by any blast furnace of the same size 
(18ft. beshes) in the United States. About one third was No, 1 
foundry and balance No. 1 mill.” 

AN inquiry has recently taken place under the direction of the 
Austrian Minister of Commerce as to the construction of a pro- 
posed canal between the Danube and the Oder. No decision has 
yet been arrived at upon the subject, but it is believed that 
although the plan is rather influentially supported, the chances of 
obtaining a State guarantee of interest upon the capital required 
for the execution of the work are very small. 

Ir is stated that Mr. J. Crump offered to put up the Philadelphia 
Centennial Exhibition building for 1,500,000 dols. ; Messrs. Clark, 
Reeves, and Co., for 1,397,000 dols. ; and Mr. R. J. Dobbins for 
1,076,000 dols. Mr. Dobbins got the contract. The building is to 
cover some 154 acres of ground, so the builder receives nearly 
70,000 dols. per acre, which, considering that the structure is to 
be constructed of light material, is considered very good. 

THE Straits Times has received news by telegram from Port 
Darwin, the northern settlement of South Australia, that an 
assay of ten tons of quartz crushed there had resulted in a yield of 
771 ounces of gold, This gives a money return of more than 
£250 per ton. The importance of this can best be realised by 
taking into account that Victorian companies find that it pays to 
work reefs where the crushed quartz yields only five penny weights, 
or gold to the value of about £1 per ton. The geographical posi- 
tion of Port Darwin, as well as that of the other settlements in 
the north of Australia, is very favourable to its future trade with 
Singapore, and it is thought that it will be to their advantage to 
make this place their entrépot. 

THE scheme advocated by M. Lesseps for the construction in 
Algeria of an immense lake connected by a canal with the Medi- 
terranean, was challenged on Monday by M. Fuchs, at a meeting 
of the French Academy of Sciences. He asserts that the two 
mountain passes through which a canal is ag to have 
formerly passed are very considerably above the level of the 
Mediterranean, and consist of a bed of calcareous rock ; while the 
so-called basin is also much above the sea level. His conclusion 
is that the Mediterranean waters never reached the Chotts, and 
that the scheme would involve a trench of 150,000,000 cubic 
metres, half of it through hard rock, and costing at least 300,000, 000f. 

THE proposed railway across the western spurs of the Jura, 
from Dijon to a point on the line between Geneva and Lausanne, 
near the station of Chambéry, will shorten the distanve between 
Paris and Geneva by railway by upwards of ninety-five miles. 
The Federal Department of Railways, informed of the demand for 
a concession upon Swiss territory, have invited the Conseil d’Etat 
of Geneva to send two delegates to a conference to be held at 
Berne on the 15th inst., with a view to discuss the terms of the 
concession with the Department of Railways and the projectors. 
This scheme, if carried out, will be of immense service to the 
future Simplon line when the latter is completed by driving the 
cnet, since it will be the most direct route between Paris and 

taly. 

Tite manufacture of the 81 ton gun at the Royal Gun Factories 
in the Royal Arsenal, Woolwich, is slowly progressing, and every 
step in its growth is watched with considerable interest, On 
Tuesday afternoon the largest of its coils except one was welded 
under the great steam hammer. This coil weighs nearly 26 tons, 
and is larger by five tons than any coil that has ever been made. 
Another, nearly double the size will, however, have to be prepared 
for the same gun, and some special machinery is being constructed 
for its manufacture. The progress of the gun has in like manner 
necessitated alterations of the plant in most of the workshops of 
the department. The lathe in which the steel tube is being bored 
has had its head carried about 10ft. through the wall into the next 
shop, being so much longer than any other tube which has pre- 
viously passed through the boring mills. Its length is nearly 25ft. 
and its weight about 16 tons. At the first boring, a rough cut 
of Sin. is to be taken out, the calibre being enlarged by sub- 
sequent cuts of Llin., 13in., and 14in. 

THE South Staffordshire Mines Drainage Commissioners have 
now been a a year, and last week their secretary issued a 
report, which may be regarded as satisfactory. The practical 
work done has not amounted to much, but the basis of future 
operations has been fixed, and the exact boundaries of the district 
determined, so that no individual — be taxed who will not 
receive an equivalent for the amount of his rates. The services of 
Mr. Woodhouse, of Derby, and Mr. Hawksley, of London, have 
been secured to guide the Commissioners in oe pre 

lans, and considerable progress has already been made in the sur- 
Sep survey. Assistant-surveyors have been also appointed in each 
district, and they will shortly be able to furnish the particulars 
required, when Mr, Woodhouse will be prepared with such a 
scheme of mines drainage as will effectually accomplish all that 
can be desired. The — > of ne E. <a bn 
pared numerous p and designs of a very - 
soe Gaia the supervision and advice of Mr. Hawksley, are 
suitably acknowledged Li the Commissioners. On Wednesday 
last the first levy was made, a rate of 1d. per ton being declared 
payable on the coal, ironstone, slack shale, fire-clay, limestone 
minerals raised within the drainage area. This will it is esti- 
mated produce £30,000, which will be applied to the surface 
drainage works alone. 
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THE TORPEDO ATTACK ON THE OBERON 





THE FIRST “OLERON” EXPERIMENT. 

At Stokes Bay, on Thursday, Aug. 6th, took' place, under the 
direction of the special committee of which Sir W. Jervois is 
president, the first of a series of experiments whose importance 
as bearing on the question of the defence of our harbours and 
roadsteads can hardly be over-estimated. The Oberon, as most 
of our readers are aware, has been long in preparation for a 
course of attack by submarine mines, to be carried on until it 
terminates in her destruction, the object being to test the effect 
of such mines under various circumstances on the bottoms of our 
men-of-war as at present constructed, and so to learn exactly 
how to place our charges to the best advantage, as well as to 
ascertain what constitutes a bar which ships cannot cross without 
being destroyed. 





culty, owing to the rough weather, placed at about 100ft. 
from the vessel's side on the bottom at a depth of 8 fathoms of 
water, its place being marked by a buoy—vide Fig. 2. The 
Oberon’s circumstances were as follows :—The inlet and outlet 
| valves of her condensers were left open. The Kingston valve of 
| her feed-pipe was closed. The water-line was 2in. higher than 
the top of her condenser. The original weight of her hull before 
fitting her with special bottom was 590 tons—as now fitted it is 
920 tons. Her cables and condensers may be taken as about 30 
| tons. Her starboard side has forty-four crusher gauges—a a a, 
| Fig. 2—fitted to it. Each crusher piston is 3% square inch in 


| area, and behind it is a lead pellet hardened with antimony jin. | 


| long and ,’sin. in sectional area. Over each side of the vessel 
| were suspended by 3in. ropes 12ft. long six 18-pounder shot, each 
| fitted with a crusher gauge—b6, in Fig. 2—having a piston of 
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AT STOKES BAY. 





electro-magnet, or by the act of an operator on shore. It was 
the latter arrangement only that was applied on this occasion. 

The firing took place from Fort Monckton, being directed by 
Captain Abney, R.E., who generally performed this duty, so as 
to be able to arrange to take an instantaneous photograph of the 
column of water thrown up. On this occasion, we believe, two 
were got at successive instants with great success. 

Fig. 1 shows a view of the column of water thrown up by the 
explosion of the mine taken from a boat on the same side of the 
vessel, that is the starboard side, which was towards Fort Monck- 
ton. Except the fact that the charge is a formidable one, the 
test was not a very severe one. The general form of the column 
of water is itself an indication of the way in which a submarine 
charge acts. Water is easily displaced, but it is incompressible ; 
hence any lateral explosion is rigidly resisted, and a column of 





CAUNTS IS VESSELS SIDE 





To carry this out the Oberon has been provided with sides and | smaller weight than those of the Oberon crusher gauges, but in | water driven upwards with very great violence, as shown in 
bottom corresponding exactly to those of H.M.S. Hercules, and | other respects similar. ri 


also with a condenser taken from her Majesty's ship Octavia. 


The 500 Ib. charge of gun-cotton in the mine was saturated 


The system on which she is attacked, we need hardly ray, is to | with fresh water in a service water-tight iron case. Ignition : ; 
begin with comparatively distant charges, and gradually to | was effected by means of two Abel detonating fuzes, and placed | quires to be a certain depth in order to develope the full explosive 


approach nearer to the vessel, carefully investigating the effect 
in each case, so as to obtain the maximum amount of informa- 


| 


with two dry 9 oz. discs of cotton in a waterproof bag. We 


u believe we are correct in saying that the circuit used in | 
tion that can be afforded by so costly an experiment. It has | previous experiments was employed in this case also ; that is, | 


Fig. 1. Thus it is easy to see that a vessel's safety is more 
affected by the horizontal than the vertical distance from the 
charge. It is also obvious that the water above a charge re- 


power—this depth being, as we have said, about 8 fathoms 
for 50 lb. of cotton. 
Fig. 2 shows the horizontal distance of the charge and the 


been decided by the Lr age and Obstruction Committee to | a circuit was provided for testing, being constantly open, passing | position of the vessel, as well as a string of half shells contain- 


adopt the charge of 5001b. of compressed gun-cotton, as what 
we may call the normal one for the conditions most common] 
occurring. It happens that the depth best suited to give ful 


from the test battery thro’ the fuzes in the mine, and out 


through a copper earth-plate into the water. This circuit has a | I _Obe 
| point of great resistance at the fuze, and cannot act strongly in continuation of a course of investigation of pressures com- 


ing Noble's crusher gauges c ¢ c, at 23ft. distance horizontally on 
the side of the charge remote from the Oberon, these being used 


effect to this charge is about 8 fathoms of water, and this is | enough on the electro-magnet to bring the powerful firing | menced by the Torpedo Committee in 1873. The general form 
about the depth most commonly found in the passages to be | battery into action. This latter is brought into play, however, | of the iron plate bottom of the Oberon is also seen, as well as 
in a service mine, either by a circuit-closer being tilted, which ; the condenser—d in Fig. 2—with which we have to do pre- 


defended. Five hundred pounds of gun-cotton, it is to be borne 
jn mind, correspond to two thousand pounds of powder. 


Qn the Sth of August this charge was with considerable diffi- 


opens a circuit momentarily where there is very little resistance, | sently. 


At the moment of explosion the vessel would have to 


nm 
and which, therefore, has strength enough to magnetise the | sustain o violent lateral pressure commencing in the directiqn of 
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the arrow in Fig. 2, but as the gas became formed in large volume, 
in nearly a horizontal direction. There would be comparatively 
little tendency to move her, but she would have to play the part of 
and transmit the shock falling on the water she displaced. Failing 
in any way to do this, she would suffer crushing or injury in 
some form. It has long been suggested that a weak spot ina 
vessel so placed was found in her valves and condenser ; for any 
form of pipe containing water would be a means by which a 
blow would be rigidly transmitted to the extremity of such 
pipe. On this account the condenser and valves were provided, 
and formed a prominent feature in the arrangements. The 
result of the experiment showed how well grounded was such a 
supposition. The vessel scarcely appeared to vibrate under the 
shock of explosion, though the enormous column of water rose 
so close to her, the solid wood forming the cases and other solid 
matter being thrown into the air to a distance of about 150ft., 
judging from the time at which they fell—6°6 secs. after ex- 
plosion. On boarding and examining the vessel, she was found 
to be leaking slightly from some injury effected on the con- 
denser. In no other respect had she suffered seriously. The 
bull’s-eye in the deck had been dislodged upwards, and the 
effects of a shock were manifest throughout; but little injury 
appeared to be done generally, and the live stock, consisting of 
sheep, fowls, and rabbits, were flourishing. Further examination 
being impossible in the present position of the ship, she was 
ordered to be towed into dock where she will no doubt have to 
be detained for a considerable time in order to enable a thorough 
investigation to be made. The result, then, of this first experi- 
ment on the face of it must be held to be more satisfactory to 
the engineer oificers than the naval officers concerned, for the 
explosion at the maximum distance proposed has found a weak 
place in the vessel; and although such slight leaking to the 
casual observer did not appear to be a very severe penalty to pay 
for approaching so near to a large mine, yet a moment's thought 
will show that the injury might be serious in the highest degree 
in a vessel really under steam. It is in fact impossible to say 
whether such a shock, or a very similar one, falling on a vessel, 
might not disable her engines. 

We must not, however, go too fast; some plan may be devised 
of saving the condensers from the blow. Condensers themselves 
are an old subject of grief. Weare not aware of the peculiar 
features of the one in question, but trouble has been caused by 
the desire to save money on condensers, and castings have often 
been made in one that should have been separate and very 
varefully performed. We are now speaking of merchant vessels; 
if this be a fault with them, how much more with the Royal 
Navy! It would indeed be sad if our condensers, like the heel 
of Achilles, rendered our supposed invulnerability in other 
respects of no avail. 








THE SMELTING OF ARGENTIFEROUS LEAD ORES 
IN NEVADA, UTAH, AND MONTANA. 
(Concluded from page 121.) 

THE congealed matter remaining in the furnace, consisting 
of slag, ore, &c., is detached with bar and sledge. The 
breast is only removed when needing repairs. After cooling, 
which usually takes thirty-six hours, the furnace is freed from 
wall accretions, and the injured places are repaired. The hearth 
and boshes are relined with English fire-bricks, and a now dam and 
bottom are tamped in. In the syphon tap only the basin needs 
repairing. The inside of the tuyeres must be cleared from sediment 
before they are ready for service again, A furnace, if badly burned 
out, can be in running order within a week’s time. Furnace No. 5 
was lighted up for the first time on May 3lst, 1871, and made 
three runs of respectively 26, 45, and 50 days, together 121 days, 
without ever being repaired. It was only blown out in consequence 
of repairs not connected with the furnace. In the three small 
furnaces the proportion of coal to coarse ore is as 1: 3°75 ; to fine 
ore as 1:4°6 by weight. The quantity of ore run through in 
twenty-four hours is, for coarse ore, 20 tons ; for fine, 26 tons; 
with an average consumption of 33 bushels of coal per ton of ore. 
The four furnaces constantly in use smelted in the fall of 1871 
115 tons of ore per day, yielding from 14 to 24 tons of lead. They 
consumed on an average 4000 bushels of coal. The ore assayed on 
an average 27 dols, in silver and 35 dols. in gold. The lead assays 
have been discontinued as being unimportant. Daily 120 tons of 
ore were delivered by teams from the company’s mines. The ore 
is dumped in front of the feeding-floor. The coarse pieces are 
picked out and run through the crusher, while the fine ore is 
wheeled directly to the furnaces. Generally, charges of coarse 
and fine ore are given alternately ; only when the furnace is de- 
ranged the latter are given in preference. The charcoal is piled 
up in the open air in a place elevated some distance above the roof 
of the feeding floor. Trestle-works with car tracks connect the 
latter with the former. Every furnace has a compartment of its 
own for the coal. It is conveyed from the pile in cars holding 
20 bushels, and dumped into chutes leading to the bins. There is 
always a thirty days’ supply, viz., 120,000 bushels, kept on hand; 
the dross and waste of the coal is about 10 per cent. The labour- 
ing time at a furnace is divided into three shifts of eight hours, 
The crew for one shift consists: (1) At a large furnace, Nos. 4 
and 5, of one smelter, at 4°50 dols. per day ; two helpers, at 4 dols. 
per day ; two feeders, at 4 dols. per day. (2) At a small furnace, 
of one smelter, one helper, one feeder. Two foremen, at 6 dols. 
yer day, have the immediate supervision of the furnace hands, 
They change every twelve hours. Two machinists at 5 dols., under 
the supervision of a chief engineer at 8 dols., take care of the 
engine. Jesides, there is a blacksmith and outside foreman, and 
a number of roustabouts adequate to the wants of a large esta- 
blishment, At the head there is a metallurgist, who reports to 
the general superintendent. The — obtained in smelting 
are; (1) Silver lead, generally called base bullion, with from 
250 dols. to 400 dols. in gold and silver, about one half of the value 
being gold. As itis not advantageous to treat it any further on 
the spot it is shipped to Newark, New Jersey. The expenses of 
shipping to San Francisco, thence by sailing vessel to Newark, and 
the cost of parting, amount to 69 dols. gold. There were produced 
at the Eureka Consolidated Couar* works, during the time 
from January Ist to October 1st, 1871, 3800 tons of bullion from 
17,000 tons of ore, at a cost of about 39 dols. per ton, all told. (2) 
Matte, or rather a mixture of matte and speiss, that is, sul- 
»hurets and arseniurets of iron, with 60 per cent. of iron, and 

rom 12 dols, to 15 dols, in gold and silver. Itis thrown over the 
dump as worthless under the present circumstances, Its colour is 
yellowish white, like that of marcasite, with a blue tint at the 
surface ; its texture is radial ; specific gravity, 4°02. It is pro- 
duced in the proportion of 2 to 4 bullion. Sometimes this pro- 
portion is larger. (3) Slag: It is a mixture of singulo with sub- 
silicates. It shows only traces of gold and silver by either crucible 
or scorification assay, and has a specific gravity of 3°6. About 
10 or 12 a cent. is used over again, the rest is thrown over the 





dump. its composition is shown by the following analyses :— 
I(thin). II (thick). IIL. 

Bilicn.. oc ce oe os co 06 = 96°12 37°50 80°20 
Protoxide of irun.. .. ee = 52°80 50°70 50°60 
Oxide of lead.. .. eo = 2°79 8°00 8°70 
Alumina .. «2 « oe = 6°80 _- 3°OL 
Ldme.s 12 oe oe oe oe = la‘du 2°80 7°10 
agnesia., ss of « «8 «of = — _ 0°90 


99°51 99°00 100°51 
6d 0p eine aetele Seen ae ; Ill. 
by Kiistel from former ones, all accretions, prineipally sul- 
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phurets of lead and arsenic, with about 10 dols. in silver and traces 
of gold. These are thrown over the dump. They crystallise in 
small cubes, and have metallic lustre and blue colour, Hearth 
accretions and furnace scraping, semi-fused slags, &c., are likewise 
thrown away. Dust, assaying about the same as the ore, is a 
mixture of coal-dust with the finest particles of ore. Its oe 
is considerable, but cannot be accurately ascertained without 
attaching dust chambers to the furnaces. It would be well for a 
large company like the Eureka Consolidated to do this. The 
principal loss, however, is not in dust, but in the matte and in 
some of the slag. The yield of precious metals in 93 per cent. of 
the fire assay reduced to dry ore. The theory of this smelting 
—— is easily explained. Under the influence of heat the car- 

onates first lose their moisture and carbonic acid. The remaining 
oxide of lead unites with the silica present to silicate of lead. The 
limestone also loses its carbonic acid, thereby becoming a base which 
has a stronger affinity for silica than oxide of lead. The oxide of 
iron is reduced to protoxide by means of heat and the reducing 


individuals offered competition, and this was the beginning of the 
end. One party was overbidding the other in the purchase of 
ores, to drive their opponents out ; finally they had exhausted 
their resources and ceased work. Just at this time another 
capitalist stepped in, expending large sums of money for new 
works. Before fairly getting to work he had to stop, how- 
ever, because the prices for ores, coupled with the difficulties 
of smelting them, seriously impaired a financial success, 
The smelting ores of White Pine may be classified as follows :— 
(1) Lead ores proper, principally cerussite, with occasional no- 
dules of galena and red “2 ore (Cuz0), carrying from 5 dols. to 
35 dols, silver per ton. purer carbonates form solid masses, 
and have a peculiar grey colour ; therefore they are called “‘ grey 
carbonates.” The majority of the carbonate ores, however, aremixed 
with the oxides of iron and manganese, which give them a black or 
brown appearance. They are pulverulent, and yield readily to the 
pick. Both varieties fill cavities in the Devonian limestone, and 





power of carbonic oxide from the fuel, The consequence is, that 
we obtain silicate of iron and lime, and oxide of lead, which yields 
to the reducing action of carbonic oxide and forms metallic lead. 
If there is an excess of limestone or oxide of iron, a portion of pro- 
toxide of iron, being a weaker base than lime, will remain uncom- 
bined, and then will be reduced to metallic iron. Sulphuret of 
lead in contact with oxide of lead (according to the formula 
2PbO0+PbS=3Pb+S80O2) forms metallic lead, while sul- 
phurous acid is disengaged. In the presence of oxides of iron a 
portion of the latter is reduced to metallic iron, which, in its turn, 
rg with the sulphuret of lead to sulphuret of iron and me- 
tallic lead. These reactions with sulphur and iron are less com- 
plete in the presence of silver than of lead alone, owing to the great 
affinity between silver and snlphur, which causes more or less silver 
to remain in the matte or iron sulphuret, though the greater affinity 
of lead for silver takes the most of the latter into the metallic lead. 
Arseniates of lead and coal, acting upon each other in the heat, 

ield arseniuret of lead, arsenious acid, carbonic acid, and metallic 
ead. The arseniuret of lead is again decomposed by metallic iron, 
forming an arseniuret of iron, or speiss and metallic lead. The 
next important works at Eureka are those of the Richmond Com- 
pany, lately passed into English hands, at the south-eastern end of 
the town, They were originally erected by Messrs. Ogden, Dunne 
and Co., for the purpose of doing Custom work. But the scarcity 
of real lead ores offered for sale induced these gentlemen to 
abandon this and consolidate with the owners of the 
Richmond, a very valuable mine adjoining those of the Eureka 
Consolidated Company on Ruby Hill. The ores resemble in their 
character those of the latter company, being bog ores, intermixed 
with gold and silver-bearing lead ores, On an average, they yield 
by fire-assay 40 dols. in gold and silver, and produce, when mixed 
with about 7 per cent. of quartzose silver ore (milling ore), a 
bullion of 250 dols. per ton, which is shipped to Sav Francisco for 
parting at a cost of 35 dols. per ton. At present the company have 
a circular furnace of the Piltz pattern, with seven 2in. tuyeres, 
mechanical feeder, and syphon tap, running; but there are two 
more large furnaces, designed by Mr. Arents, in the course of con- 
struction, each of which will reduce 50 tons of ore per day. In 
addition, there is a German cupelling furnace of 10ft. diameter, a 
softening or calcining furnace, and a bullion melting furnace, which 
are out of use at present. The steam engine is a vertical one, of 
35-horse power, with one boiler only. It drivesa No. 7 Sturtevant 
blower, a Blake’s 10 by 12in. crusher, a Howland crusher, and a 
Harrison burrstone mill, The Blake’s crusher is intended for 
breaking up the coarsest lumps of ore. The Howland crusker and 
the Harrison mill are only used for sampling purposes and grinding 
sandstone, clay, &c. The former reduces the material to pea-size, 
after which it goes to the mill to be ground to a fine pulp. 

The arrang t for getting coal to the smelting-furnace is sub- 
stantially the same as that at the Eureka Consolidated Works. 
There is a magnificent ore-floor, built of stone, attached to the 
works, where the winter supply of oreis piled up. The feeding- 
floor is spacious, and contains a number of bins to keep different 
ores separate. Lately the charge was as follows :— 








17 Large shovels of charcoal .. .. = 90 pounds, about 5 bushels. 
24 Shovels of Richmond ore, at 15 pounds... .. .. = 360 pounds, 
2 Shovels of milling ore, at 12 pounds .. .. .. = 24 pounds. 


384 pounds. 
2 Shovels of slag, at 17 pounds .. «. «. «. « = 34 pounds, 


418 pounds, 


This is at the rate of 1 1b. of coal to 4°6 lb, of smelting-mixture, 
or 4°2 Ib. of ore, or 26 bushels of coal to 1 tonofore. There are 
passed through the furnace 150 charges in twenty-four hours, equal 
to a capacity of 28°8 tons of ore. The ore, smelted during the 
month of October, worked 64 dols. per ton. Run, from three to 
four weeks. The proportion of matte produced along with the 
bullion is about the same as at the Eureka Consolidated Works. 
The wall accretions are more troublesome than in the former 
works, as the mechanical feeder prevents their detachment. The 
slag is basic, and resembles No. 1, heretofore described. 

The works of the Phoenix Company do not present any new 
feature. They have a small Raschette furnace, of 25 tons 
capacity, built by Charles Liebenau, running, and another one in 
the course of construction. The company’s mines are in three 
different ore zones, viz. :—(1) That of the bog ore (Jackson mine) 
mines on Ruby Hill ; (2) that of the dry or milling ores (mines 
on Adams Hill), auriferous silver ores, with little or no lead ; (3) 
that of the lead ores (Bullwhacker mine). The latter are rich in 
lead, with a moderate yield in silver, and no gold ; the ores of the 
variety No, lL are very basic, and require an admixture of quartzose 
material for smelting. This is accomplished by adding the ores 
of the varicties of Nos, 2 and 3. The bullion yield is four 
tons per day, assaying 210 dols, in silver and 40 dols, in gold per 
ton. There is no, or very little matte produced, owing to the lack 
of sulphurets in the ore. Wall accretions do not occur. The 
furnace looks perfectly clean after blowing out, but the slag is 
of a more basic character than No. 1 of the Eureka Con- 
solidated Company’s works, hence the walls round the tuyeres are 
very rapidly destroyed. Run, twenty-one days. Besides these 
establishments there are a great many smaller ones in Eureka 
district, which run, however, only at intervals. In White 
Pine district the first impetus to a perfect smelting mania was 
given, it is reported, by Colonel Charles S, Bulkley. Waiting 
in vain for the completion of the White Pine Smelting Works, 
at a tixed date, he started himself to manufacture a lot of lead, 
necessary for caulking the pipes of the White Pine Waterworks. 
For this purpose he built a little brick furnace with a grate 
inside, in the town of Hamilton, the apparatus being about as 
high as a German elbow furnace. Then he purchased several 
tons of good grey carbonates from the Miser’s Dream mine, 
from which he reduced the lead by throwing it into the furnace, 
alternating with dry billet-wood. The lead ran into a bowl in 
front of the furnace. The simplicity of these operations, and 
the bright shine of the lead bars produced, which, by the way 
assayed 36 dols. in silver per ton, gave rise to the erection of an 
almost unlimited number of furnaces. ‘Every miner his own 
smelter,” was the word, Mexicans erected atmospheric or 
draught furnaces, which, on account of their small cost, 
were soon copied by the miners, and Welshmen built the more ex- 
pehsive blast furnaces. Buta collapse wassoon to come, The 
small capacity of these furnaces, and the low grade of the lead pro- 
duced, were out of Lay ~ ae 4 to the general costliness of the neces- 
saries of life. Other difficulties were associated with these circum- 
stances, and rendered smelting impossible for people of small 
means. The completion of the Pacific Railroad encouraged other 
parties to engage in smelting. The first one was a San Francisco 
corporation (the White Pine Smelting oye who, in June, 
1869, built works at an expense of 36, dols,, with a viewof 

f entirely upon Custom work, As the business was con- 
to be very profitable, the Alsop Company and private 





are confined to a particular branch of the White Pine Mountains, 
called the base-metal range—Miser’s Dream, Mollie Star, Jennie 
A., and other mines. 

(2) Copper-Lead Oves.—They are, according to their chemical 
composition, a mixture of arseniates of copper and lead with the 
carbonates of copper and pockets of galena, and assay on an average 
60 dols. per ton. They form either large pockets in the lime- 
stone, or imp’ ate the same. For this reason they are not as 
easy mined as the real lead ores. There seems to be an abundance 
of them on the western slope of Treasure Hill—Elko, Erie, Russian, 
and Imperial mines. As may be inferred from their occurrence, 
these ores are of a very basic character; the former class being 
very ferruginous, the latter calcareous. To flux them, clay, clay- 
slate, and a very silicious sand from the vicinity of Shermantown 
were used in default of quartz, which could only be procured with 
greatest difficulty. Besides, most of the works had no means to 
crush it. Purely quartzose ores only occur on the White Pine 
Mountain proper; but the cost of transportation and the high 
prices compel smelters to desist from getting them. Occasionally 
small lots of quartzose silver ore from outside districts, or quartzose 
re could be bought, but not enough to avoid those incessant 
troubles and vexations arising from a want of fluxes, Iron sows 
were a daily occurrence, Another source of trouble was the lining. 
The insufficient quantity of quartz added to the ore caused the 
latter to corrode the lining in order to saturate itself with silicic 
acid, English fire-brick, pancake sandstone, in fact every kind of 
lining, would be destroyed in the course of a few days. The com- 
monest lining was a sun-dried composition brick, made at great 
expense, of kaolin and common clay. But, owing to its not in- 
considerable shrinkage, it would soon present to the slag points 
of attack, which kept the mason busy repairing. Notwith- 
standing these difficulties, runs were made at the White Pine 
Smelting Works and the Alsop furnace of four and six weeks. 
The most ridiculous feature in smelting at White Pine was the 
practice of some smelters to roast or burn calcareous ores of class 2 
in a sort of limekiln to get rid of the suJphur. Instead of smelt- 
ing those galeniferous copper ores in their raw state, perhaps with 
an addition of galena in admixture with carbonate ores, with a view 
to produce a tolerably pure lead and copper matte, those ores 
were subjected to the above operation, and 4 mixture of lead and 
a semi-sulphuret of copper was obtained, which was not saleable 
in San Francisco, and in the East only at a great loss. The car- 
bonate ores ought to be agglomerated in a reverberatory furnace 
with silicious ores, and then, to enrich the bullion, passed through 
the blast furnace with raw copper lead ores and galenas. The 
result would be silver lead of a good grade and argentiferous 
copper matte. The latter could be roasted and smelted for con- 
centrated matte or black copper. To insure financial success, 
however, a company ought to have works of a large capacity in a 
central location, and own mines of theirown. Custom ore cannot 
be relied upon, asit takes capital to develope mines, so that they 
can keep a large establishment supplied. This most of the miners 
do not possess. The furnace at the White Pine Smelting Works 
had a capacity of 15 tons per day, and consumed from twenty-six 
to thirty bushels of coal per ton of ore. The latter required an 
addition of from 15 per cent. to 20 per cent. of quartz. If quartz 
tailings were used they had to be mixed with clay and formed 
into bricks, Raw tailings being very light, and in a fine 
state of pulverisation, are either carried out of the chimney 
by the blast, or roll through the charge into the hearth without 
entering into combination with the ore, The bullion produced 
from the carbonate ores alone yielded from 18 oz. to 30 oz. of 
silver per ton; from mixed ores— carbonates, copper-lead ores, and 
dry ores—130 oz. and upward, There are many other promising 
smelting districts in the State of Nevada, but the smelting opera- 
tions carried on there do not differ materially from those already 
described. Most of the lead ores of Utah differ in this par- 
ticular from those of Nevada, that the prevailing gangue is 
quartz. Calcareous ores are, however, also found in con- 
siderable quantities in East Canyon, Little and Big Cottonwood 
Canyons. Bingham Canyon offers the most striking instance 
of the occurrence of quartzose ores. They lie in a disintegrated 
quartzite, which intersects a stratified limestone, probably per- 
taining to the Devonian age. ‘The great bulk of them are the 
carbonates and sulphocarbonates of lead, carrying from 15 to 30 
grains of silver, with streaks of galena varying in silver con- 
tents. <A large portion of the ores show traces of gold. Of acces- 
sory minerals, small quantities of sulphurets of iron, oxide of iron, 
and clay ironstone may be named, 

There are at present two smelting establishments in Bingham 
Canyon, that of Messrs. Bristol and Daggett, and that of the Utah 
Silver Mining and Smelting Company, Limited, both of which 
work ores from their mines, and also do Custom work. The former 
is very conveniently located at a hillside below the mine, belonging 
to the same parties, the Winnamuck, from which the ore is chuted 
down on a planked ore floor, forming part of the housed feeding 
floor. The different classes of ore delivered to the works are 
thrown through a screen; the coarser pieces are run through a 
Brodie crusher and reduced to walnut size. Previous to smelting 
the ores are mixed by weight, so as to produce a bullion of a cer- 
tain standard. The company’s furnace is a circular one of the 
Piltz pattern, with eight tuyeres of 2in. muzzle. It is 14ft. high 
from tuyeres to throat, 34ft, diameter to the level of the tuyeres, 
and 5ft. at the top. The hearth forms a hexagon on the outside, 
and is enclosed by six cast iron plates l4in. in thickness. 
The two nearest the dam-plate are provided with slots 
for tap holes. The upper part of the furnace, made of 
brickwork, rests on a cast iron flange which is borne by four 
hollow cast iron pillars. The part below the flange is of 
Utah sandstone, l3im. thick lined inside with 4in. of Penn- 
sylvania fire-brick. The motive power comes from a 10in. cylinder 
stationary steam engine, with 25-horse power locomotive boiler. 
It drives a Brodie crusher and a No. 4 Root’s blower. The efflux- 
pipe of the latter is provided with a safety-valve and a wind 
gauge, by which the pressure of the blast is measured in inches 
mercury. An open bulkhead adjoining the ore-floor holds about 
30,000 bushels of charcoal, The manipulations at this furnace do 
not differ much from those anywhere else, only in lighting up the 
proceedings are a little different. After the bet is heated up 
sufficiently, a suitable quantity of lead is intrqduced through 
the front ; then the furnace is filled up with coal in the usual 
manner. As soon as the coal has reached to within 5ft. below the 
throat slag is chai in portions of 1 lb. of the latter to 1 1b. of 
charcoal. When the e is in the level of the throat the blast 
is turned on, About 10001b. of good, fusible slag, picked out for 
that purpose are fed before commencing with light charges of ore. 

In the past summer the ores to the works for treatment 
were :—(1) Carbonates of lead from the Spanish mine, with from 
28 to 30 per cent. of quartz, 55 to 60 cent. of lead, and 22 dois, 
silver per ton; (2) carbonate ores the Winnamuck mine, 
cent. of quartz, 35 per cent. lead, and about 80 dols, 
silver and gold ; (3) ferruginotis te hy from Winnamuck mine, 
with 38 per cent, silica and al 


27 per cent, metallic iron, 
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and 65 dols, silver and gold ; (4) same ore, with 45 per cent. silica 
and alumina, 23 per cent. metallic iron, and 80 dols. silver and 
gold. Ore No, a the principal one smelted ; occasionally 
No. 2, which is of the same character, and No. 3, were added ; 
No. 4 was reserved for assorting. The furnace worked well, and 
without the least difficulty, when the ore was mixed with 40 per 
cent. of a tolerably pure hematite from Lehi, 20 per cent. of 
limestone, and 30 per cent. of slag. The slag produced was stiff, 


-and resembled a bisilicate, A decrease in the percentage of sla 


added to the smelting mixture was always accompanied by evi 
consequences. The resulting slag in that case was dry, short, 
and would soon stop running. A diminution of the iron 
ore and increase of the limestone also worked unfavourably, and 
the more so the less oxide of iron was in the smelting 
mixture. Pure silicates of lime cannot be perfectly liquefied by 
the temperature prevailing in a lead furnace. The tapping is done 
at these works in the old manner by piercing the taphole with a 
bar as soon as the lead has risen to the slag-spout. The taphole 
is just high enough above the bottom of the hearth to leave a 
suitable quantity in the latter. After tapping, the hearth is 
cleared from cinders and other accretions. The production of 
matte is not noteworthy. The normal was five scoops of 
charcoal, at 11 bushels or 18lb. = 90 1b. ; fifteen shovels of lead 
ore, at 15 lb. = 2251b. ; six shovels of ironstone, at 131b. = 78 lb. 
(partially Winnamuck ore, No. 3); four shovels of limestone, at 
13 1b. = 52 1b. ; three shovels of slag, at 10°5 lb, = 31°5 lb, ; total 
smelting mixture, 386°5 lb. 

The proportion of coal to smelting mixture is as 1 lb, to 4°3 lb., 
and to ore as 1 Ib. to 2°3 1b.; 1 ton of ore to 15 bushels of coal. In 
twenty-four hours, under a pressure of from 1}in. to 2ia. mercury, 
140 charges were run through the furnace, corresponding to 27 
tons of smelting mixture, or 15} tons of ore, from which resulted 
7 tons of lead, carrying between 60 dols. and 80 dols. of silver per 
ton. The lead is shipped to Chicago for parting. The number of 
hands required was three smelters, at 5 dols. per day; six 
helpers, at 3 dols, per day ; three feeders, at 3 dols. per day ; two 
engineers, at 4 dols. and 3 dols, per day; one blacksmith, at 3 dols, 
per day; one coal-receiver, at 2 dols, per day; four roustabouts, 
at 2°50 dols. per day. Three helpers might be saved by providing 
the furnace with an automatic tap. 


as those of the Spanish mine, viz., very r and silicious, 
At the time of a visit of Messrs, Hahn and Eilers to these works 
nine classes were made, for what purpose could not be learned. 


The charge was as follows :—Two baskets of coal, at 24 bushels = | 
| unaltered. 


90 lb, ; six shovels of ore (chiefly leadhillite) = 90 lb.; two shovels 
of iron ore = 26 lb.; two shovels of limestone = 26 Ib.; two large 
shovels of slag, about = 301b.—172 1b. This is at the rate of 
111 bushels of coa] to 1 ton of ore, or 58°1 bushels to 1 ton of 
smelting mixture. This proportion is exorbitant ; but it was all 
that could be done under the circumstances, the ore being rin 
lead, and the iron ore, though scrupulously assorted, very silicious. 
Assuming that 140 charges passed the furnace within twenty-four 
hours, its capacity would be 6 tons 600 lb. of ore, from which 
2 tons 200 lb, of lead resulted. Under ahigher pressure of the blast 
like that at the Winnamuck furnace, the capacity of the latter 
would probably be attained. The furnace then running was a six- 
sided one, with five tuyeres of 24in. muzzle, and mechanical feeder. 


It was supplied with blast by a No, 8 Sturtevant blower. But | 
; be. In many of the western mining districts, notably in those of 


there was a larger one in the course of construction, an exact copy 
of No. 5, at the Eureka C lidated C y’s works, 

Buel and Bateman’s works, at the mouth of the Little Cotton- 
wood Canyon, consist of two circtlar Piltz furnaces of the same 
size as the one of the Utah Silver Mining and Smelting Company, 
Limited. They have been running extremely irregularly during 
the summer, and, as near as could be ascertained from the best au- 
thority, at a decided loss. The manipulation of the furnace does 
not differ materially from that of similar furnaces elsewhere. The 
ores smelted are those from Little Cottonwood Canyon, which are, 
with the exception of those from the Emma mine, decidedly basic, 
Very good smelting works have lately been built in American Fork, 
to smelt the ores from the Miller mine. But at present it is known 
only that they are Piltz furnaces, with automatic tap, The ore 
smelted here is decidedly basic. There are a great number, pro- 
bably over twenty, other smelting works in Utah ; but none of 
these have so farrun regularly or with profit. In Montana, only 
two smelting works are in operation now, and both these are 
located in Argenta, Beaver Head County. A third establishment, 
a copy of the Argenta Works, is building in Helena, The smelting 
works of Argenta, and especially those of 8S. H. Bohm and Co., 
are managed as well as can be expected in that locality. Bohm and 
Co, have had their two blast furnaces and one yt bag ee in 
blast since May, and Mr. Stapleton’s works have also been in 
operation pretty regularly. A third works, the old ones of the 
Saint Louis Company, are idle, and have been so for several years. 
All three are located a short distance above the town of Argenta, 
on the south bank of the Rattlesnake Creek, The Saint Louis 
Company’s works were built first, at a time when labour and all 
the materials for building were at the highest price. A natural 
tendency to save in the cost of materials is therefore everywhere 
visible, and it is undoubtedly owing to this that the external ap- 
pearance of the furnaces and buildings is ungainly, rough, and 
clumsy in the extreme. The works might, however, have answered 
the purpose very well, if the inner shape and dimensions of the 
blast furnace had been suitable. But neither the wide hearth nor 
its trapezoidal section could give good results with ores as quart- 
zose us those of Argenta. And, furthermore, it appears from the 
burnt appearance of the inside of the furnace, from bottom to top, 
that the ore must have been charged into the furnace in large 
pieces, and the smelting conducted with the flame blazing out of 
the top, two very serious mistakes which ought never to have 
happened. The slag, too, on the dump, shows at once that smelt- 
ing in reality was unsuccessful, whatever large ameunts of silver 
may have been taken from the furnace during the short time of its 
running. <A part of the siag contains very much lead—and un- 
doubtedly silver—while another part is not smelted at all, but was 
probably pulled out of the hearth with instruments. The German 
cupelling furnace, on the contrary, is a very good and substantial 
structure, and must haveglone its work well. The establishment 
is not now in shape to bé started up again with little cost, many 
important parts being entirely missing, and the whole having 
suffered much from exposure. 

8. H. Bohm and Co.’s works, the old ‘ Elsler furnace,” are the 
next above the foregoing. They consisted, up to August, 1871, of 
two stack furnaces and a German — furnace, the blast bein, 
supplied by a Root blower, driven z° magnificent water-whee 
of 12ft. diameter and 4}ft. breast. e latter supplies also the 
power for a Dodge crusher. Since August a third last furnace 
and another cupelling furnace have. added to the works. The 
blast furnaces are the high furnaces, rectangular section and 
the same area at the hearth and ¢ as first introduced into 
this country for copper smelting, oktown, Tennessee. The 
inside height above the tuyeres is 2 the section 24in. by 24in. 
The furnaces are necessarily so narrow and high because the ores 
are extremely quartzose. is quartzose granite from the 
neighbourhood, which stands the heat about three weeks. There 
are two common tuyeresin the back of each furnace, which lie 
horizontally about 10in. above the u end of the dam-plate, and 
have a diameter of about ljin. at the mouth. The smelting is 
conducted with ‘‘ noses,” that is, the melted charge is allowed to 
cool locally around the interior o the tuyeres, so as to 
form a nozzle or ‘‘ nose,” protec’ the tuyere against heat and 
chemical action, and at the same time conveying the blast well 
into the interior of the furnace, The hearth is filled with heavy 
stiibbe, or brasque made of charcoal dust and burnt yellow clay 
no white clay being at hand in the neighbourhood. This m 
is reported by the owners to stand very well. A pressure of about 
lin. quicksilver is intended to be maintained in the blast. The 
charges i of course, considerably, as very different ores are 
constantly delivered from the mines, but it is intended, and the 








The ores of the Utah Silver | 


Mining and Smelting Company, Limited, are of the same character | 
| that case quite an amount of iron ore which must now be pur- 


dump shows that the object is generally reached, to produce a slag 
ranking between a singulo and a bisilicate. Rather large amounts 
of iron ore and limestone, both from the vicinity, are used for 


fluxing the great excess of quartzoze gangue in the ores ; and only | 
| pressure within it would likewise change, and the expansion gear 


from 2 tons to 2} tons of bullion are produced from each furnace 
per day. Thecharges contain from 80 dols. to 150 dols. silver per 


ton, and the base bullion produced assays from 250 dols. to 500 | 


dols. Specific statistics in this connection are wanting at present. 
The cupelling furnaces are exact copies of those used in the German 
ead and silver works. For the hearth, a very good marl is em- 
ployed, which is found in the limestone a short distance from 
Argenta. 

Stapleton’s works, a little higher up the creek, consist of two 
shaft furnaces and one cupelling furnace, all constructed on the 
same plan as those just descri These works do not run quite 
as regularly as Bohm’s, principally because the ore supply is pre- 
carious. Such a case has, so far, not affected Bohm’s works; un- 
doubtedly on account of the superior activity of the managers in 
securing ores from all quarters in advance, and the larger working 
capital at their disposal, The prices paid by both works for ore to 
miners are exceedingly moderate, and leave a large margin for 
—_ although the cost for smelting must necessarily be very 

igh. Charcoal, for instance, cost from 18 cents to 20 cents per 
bushel, and labour from 4 dols. to 6 dols, per day, everything else 
being correspondingly high. The loss of silver in smelting is 
claimed by Mr. Bohm to be only from 8 to 10 per cent. of the 
assay value, though there are no arrangements connected with the 
furnaces to condense the dust. This is quite possible, as no ores 
containing much antimony, arsenic, or zinc, appear to come to the 
works. The litharge produced in the candles furnaces is, for 
the greater part, not utilised at all at present, small quantities 
only being occasionally required for addition to the charges of the 
blast furnaces. The bulk of it lies in the furnace yard, awaiting 
the time when it can be profitably reduced and shipped. Much 
of the lead ores being carbonates, and such of the ies ores as 
contain a sufficiency of iron pyrites to be fit for open heap-roasting, 
being subjected to that process before smelting, there is only an 
inconsiderable quantity of matte produced, which, being at the 
same time poor in copper, is added to the charge without a pre- 
paratory roasting. lt would, however, be a better plan to save the 
matte until there is enough on hand to make a roast heap; as in 


| chased at the works as flux might be saved, and the silver and 


— 


lead would be extracted at once. By the present method, the 
greater part of the matte passes the furnace many times almost 


The smelting works in Argenta will undoubtedly do well, if con- 
ducted as at present, as long as there is no competition, either 
from large amalgamating-works, or from smelting works using the 
copper ores of Montana for the extraction of silverand gold. But 
it seems that with either of these they would be unable to com- 


te. 

On the whole, very few of the smelting works in Nevada, 
Utah, and Montana have been financially successful, and this in 
spite of the rich ores they usually treat. There are two 
wrincipal reasons for this. The one is the unprepared state 
in which the ores are delivered at the smelting works, 
the other the fact that but few works can be found which 
are managed by metallurgists who really are what they claim to 


| Utah and Montana, there is an abundance of water, which invites 


a removal of the greater part of the gangue of the ores by the 
cheap and effective means of dressing. Yet this has never been 


| done, though it is so evident that an enormous saving in fuel and 
fluxes might be effected by the removal of the gangue before smelt- 
| ing. It is rarely the case that in the western lead ores the true 





silver ores are found, which would occasion much loss in dressing; 
the silver is, on the contrary, in nearly all cases, closely allied with 
the carbonates and galena, and in dressing such ores very little loss 
need be feared, 

In regard to the other reason, it is astonishing that mine owners 
will not comprehend that metallurgy is a business which requires 
long study and practice, and which cannot be successfully conducted 
by those who know neither the theoretical ground on which it is 
founded nor the practical details, A noteworthy exception in re- 
gard to the last point are the works of the Eureka Consolidated, 
and those of Messrs. Bohm and Co., in Montana. These works 
are really successful, and might be more so if a mistaken economy 
did not prevent a still further perfection. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre: 
spondents. ) 








THE BLACKBURN EXPLOSION, 


Sm,—I ask permission to insert a few lines in your valuable 
paper with reference to Mr. McColl’s letter on the above subject 
in your impression of July 3lst, commenting on first, second, 
third, and fourth theory, advanced by several persons on the 
Blackburn boilers. That gentleman takes up my name and says 
that I upheld the idea that the plates of those boilers were defec- 
tive. Now, I am inclined to contradict him there, and if he will 
read a short letter of mine—the one for January 10th —he may 
probably discover his mistake, In that letter I strongly held to 
the opinion that the quality of the iron of those boilers was not 
defective, but good, and stood rather above the average 
breaking strain. I find, like a schoolmaster, he has been 
exercising himself to rather a large extent in calculation, 
and the result off his difficult labours is that he makes 
not a little but rather a wide mistake. I find the result of 
his figures is 12,288 lb. per square inch on plate between rivets 
from 80 Ib. pressure ; instead of him allowing something to the 
plate between the rivets, on the contrary, he very wisely takes 
something away. There would have been some truth in his state- 
ment if he had said that with 80 lb. pressure per square inch 
there was 15,360 lb. strain on the plate and 29,565 lb. per square 
inch upon the iron between the rivets. WILLIAM WOLVERSON. 

Willenhall, August 10th. 

INITIAL PRESSURES, 


Srr,—Your interesting leading article on high-pressure steam in 
THE ENGINEER for July 10th induces we to offer some observations 
upon a point connected with the subject, which appears to me to 
deserve rather more attention than it generally receives. 

Although a steam user may keep up a pressure of 75ib. or 
100 lb. per square inch ip his boiler, it does not follow that that 
will also be the initial pressure in the steam cylinder of his engine ; 
because this initial pressure depends upon the load to be overcome 
by the engine, as reduced to the unit of piston area, Forinstance, 
if the total load per square inch of piston area happened to be 
16]b., and the steam were to be cut off after the piston had 
performed three-tenths of its stroke, the initial pressure—i.e., the 
pressure in the cylinder before expansion commences—would not 
exceed 251b. to the square inch, although the pressure in the 
boiler might amount to 100 1b. per square inch, or more. A steam 
user may therefore im e that his expansion gear is dealing with 


a steam pressure of 751b. or 1001b. upon the square inch, whilst | 
in reality it acts upon steam at a pressure of 40 Ib., 501b., or some | 


other inferior number of pounds only. And this happens, not 
because of any fault or defect in the construction of the engine, or 
in the adjustments of its parts, but because the —— on which 
the steam acts in the cylinder does not admit of any other result 
under existing cireumstances, 


| her extreme 


Unless a steam user, before giving | 


the order, knew exactly how much power—how many foot-pounds | 


per minute—he required, and unless he were to adjust the dimen- 
sions at ay ages to these ee +, ot intention of 
causing the pressure to correspond e boiler pressure, 
no agreement between these two pressures could ever obtain, 


| experience agree in this proposition. 


except, perhaps, by chance. Under ordinary circumstances, the 
steam user can only tell what he is really doing by consulting 
indicator diagrams. And if, all else remaining the same, he were 
at any time to change the diameter of the steam cylinder, the 


would cease to produce the same results as before. 

As you justly observe, the degree of expansion which can be 
used to the greatest advantage is limited. Both theory and 
The limit is determined in 
one direction by the initial pressure, and in the other by the 
friction of the working parts of the engine, and by the counter- 

ressure acting apon the piston from various well-known causes. 
The degree of expansion which can be profitably applied is there- 
fore less for non-condensing engines, and for engines having a 
greater amount of friction to overcome—-owing to inferior work- 
manship or for other reasons —than it is for condensing engines and 
for engines of superior design, type, or workmanship. Conse- 
quently, when a steam user applies a degree of expansion in a case 
not requiring a higher initial pressure than, say, 251b., which is 
suitable only for a pressure of 100 lb., he must not complain if the 
result is unsatisfactory ; and we need not be surprised if a com- 
paratively low boiler pressure sometimes proves more economical 
than high-pressure steam. Cc, 

July 23rd. 

P.S.—As regards condensing engines, theory furnishes approxi- 
mately the proportions recorded in the annexed table for the most 
favourable degrees of expansion, s representing the whole stroke, 
and s! that part of the stroke at which the steam is cut off : 

Initial pressure in Ibs. per 
squareinch .. .. .. 25 40 5D 

< O28 O18 O15 

303 455 500 588 625 714 TO9 823 


60 = 70 $9 ww 100 
012 O11 009 008 O07 


Amount of expansion* .. 


FLOATING CAST IRON, 


Srr,—I have waited some time to see if any one would hit on 
the right explanation of the cause why solid iron floats in fluid cast 
iron, and have been amused at the various explanations, all more or 
less ingenious, but never satisfactory. The real cause is, the cold- 
ness of solid iron; the surface of the fluid iron is cooled immediately 
the cold metal touches it, and consequently a film of tougher metal 
is formed on its surface around the solid metal, the effect of which 
is to make a sort of flexible bed or vessel in which the other floats 
so long as there is any cold to abstract from it, L. H. 

St. Vincent-street, Glasgow. 


[We should recommend our correspondent to pend his 
consideration as to the floating of cold upon liquid cast iron of 
the same quality until he has had the opportunity of reading Mr. 
Mallet’s experimental inquiry upon the subject communicated to 
the Royal Society during its last session, June 11th, an abstract of 
which taken from the Proceedings of the Royal Society, appeared 
in THe ENGINEER a few weeks back. Experimental facts are con- 
tained in that paper which will be published in full about 
November next, which sufficiently snow that the explanation 
above proposed by “* L. H.” is not the true one,—Ep, E 








THE LIMIT OF USEFUL EXPANSION IN STEAM ENGINES, 


Srr,—Mr. D,. K. Clark, in his letter which appeared in your 
pages last week, takes exception to Rankine’s argument that it is 
useless to carry expansion to such a point that the pressure at the 
end of the stroke is less than will suffice to overcome the friction 
of the engine. I cannot see that Mr. Clark has advanced any 
argument of much weight against Professor Rankine’s reasoning. 
The friction of the engine as well as that of the shafting must be 
overcome, but the latger the engine in proportion to the powers 
which it developes, the greater will be the first cost, the space 
occupied, and, ‘within certain limits, the friction. Rankine’s argu- 
ment really méans that an engine should not be larger than 
necessary. If an engine during one portion of its stroke only 
does as much work as will turn the fly-wheel shaft in its bearing, 
then whatever fuel is expended during that much of the stroke is 
wasted, and that portion of a revolution of the engine is valueless; 
or, to put it in another way, if we have a cylinder with a 1Oft, 
stroke, and that during the last foot of that stroke only power 
enough is developed to cause the revolution of the crank shaft 
against the resistance of its own bearings, then this cylinder is 
lft, too long, and the engine would prove more economical if the 
stroke were but 9ft. long only, the length of stroke during admis- 
sion remaining unaltered. It is useless to talk ef long shaft 
resistance. If the engine can only overcome its own resistance 
there is nothing to spare for anything else. 

I think that Mr. Clark will, if he looks at the matter from this 
point of view, admit that Rankine was right. CRANK, 

August 10th, 





DIAMOND DRILL, 

Sir,—In your report of the remarks made by Major Beaumont, 
M.P., on the paper I read before the members of the North of 
England Institute of Mining Engineers at Cardiff, on the 4th 
August, he is reported to have said that a hole 1000ft. in depth 
had been bored through the coal strata in the space of a month. 
Will you allow me to correct this error? The depth actually bored 
was 455ft., 360ft. of which was lined by tubes of Gin, in diameter. 

ALEX. Bassett, C.E., 
Past President of the South Wales Institute of Engineers, 
Cardiff, August 10th. 
DRUM GUARDS, 

Srr,—Onur attention having been called to your report of drum- 
guards for thrashing machines exhibited at Bedford, in your issue 
of July 10th, we find that you specify Messrs. Hornsby as being 
exhibitors of a drum guard which you give a favourable notice. 
The drum-guard in question is patented by Mr. Wilkinson, of 
Moat Hall, Shrewsbury, and manufactured and at the time exhi- 
bited by ourselves; and we shall therefore deem it a favour if you 
will kindly have the error corrected in your next issue, for the 
benefit of your readers as we'l as for the parties immediately 
concerned, CORBETT AND PEELE, 

Perseverance Ironworks, Shrewsbury. 

[The drum-guard in question is not patented by Mr. Wilkinson, 
as Messrs, Corbett and Peele could have easily discovered if they 
had taken the trouble to read our correspondent’s description of 
the drum-guard exhibited at Bedford by Messrs. Hornsby, which 
is totally different from that patented by Mr. Wilkinson.—Ep, E.] 








SovurH KENSINGTON MusEum.—Visitors during the week end- 
ing 8th Aug. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 23,239; naval and other collections, 
3835. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 6 p.m., Museum, 2047; naval and other collections, 52. 
Total, 29,173. Average of corresponding week in former years, 





14,477. Total from the opening of the Museum, 13,607,307. 
LauNcH OF THE Rover.—H.M.S. Rover, an unarmoured cor- 
vette, which has been built for the Government by the Thames 
Ironworks and Shipbuilding Company, BlackwalJ, was launched 
on Wednesday. The Rover is 280ft. long between perpendiculars, 
readth being 43ft. Gin., her breadth moulded 42ft. 
10in., her depth of hold 16ft. 3in., and her burden 2555 tons. Her 
armament is to consist of sixteen 64-pounder guns and two 90- 
ewt. revolving guns. Her engines, which will be of 4750-horse 
wer indicated, are being manufactured by Messrs. Ravenhill, 
Dastene, and Co. Miss Milne, a daughter of Admiral Milne, per 
formed the ‘‘ christening ” ceremony. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. TwieTMevER, Bookseller. 

NEW YORK.—WILiMER and Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

W. 8. O.—Soda-water bottles ave made by blowing them in moulds, There is 

nothing special about the manufacture. 

T. H. B.—There is no work on the subject. If you will state the nature of 
your difficulties we shall endeavour to aid you to overcome them, 

J. R.—Write to Messrs. Griffin and Co., Stationers’ Hall-court, Ludgate-hill, 
London, where the book is to be had. 

W. A. (Michizan).— You letter in its present form is an advertisement, and 
we cannot insert it. If you only wish to be referred to machines already at 
work, we will insert your question if you will put it in that form. 

J. W.—There is no work affording much information on the subject. We 
shall possibly endeavour to supply the want in an early impression. Tem- 
pleton’s “* Workshop Companion” contains the rules about angle iron 
which you require. 

*,* Several other correspondents next week. 


GRINDING PRINTING INK, 
(To the Bditor of The Engineer.) 
Sir,—I shall esteem the favour if any reader will give me the addresses 
of makers of machines for grinding printing ink. G. S. D. R. 
London, August 10th. 
SUBSCRIPTIONS. 


Tae Enaineer can be had, by order, from any newsagent in town or country, 
at the various railway stations; or wt can if preferred, be supplied direct 
Srom the office, on the following terms (paid in advance) : — 

Half-yearly (including doublenumber) .. .«. £0 14s. 64. 
Yearly (including two double numbers) - £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

oreign Subscriptions for thin paper copics are received at the foliowing rates: 

Subseribers paying in advance, at these rates, will receive Tuk ENGINEER 

weekly and post-free. scriptions sent by Post-office Order must be 

accompanied by a letter of advice to the Publisher. 

Hick Paper copies may be had if preferred at double postage. 

Remittance by Post-office Order. 
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The following Volumes of Tae ENGINEER can be had, price 18s. each :—Vols, 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36. 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
zach line afterwards, ninepence. The line averages eight words. Whenan 
advertisement measures an inch or more the charge is ten shillings per inch. 
All single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INSERTED UXLESS DELIVERED BEFORE Six o’CLOCK oN 

Tavurspay Evenixe in cach Werx. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tak ENGINEER, 163, Strand. 





MEETING NEXT WEEK. 


Society or Enoineers.—Tuesday, 18th inst.: Visit to Frost’s Ro 
Manufactory, Shadwell, and inspection of the Channel steamship Castalia, 
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LOW-PRESSURE ENGINES. 

In a recent impression we called attention to certain 
facts tending to prove that high pressures are not essential to 
economy in the use of steam; and as these facts are per- 
sistently ignored by many engineers, we make no apology 
for directing notice to ¢hem once more, and placing some 
of the important deductions which-may be drawn from 
them before our readers. ‘The value of high-pressure steam 
depends solely on the amount of expansion used, or, in 
other words, on the terminal pressure in the cylinder just 
before the exhaust port opens. Now, we have stated that 
in practice the best results appear to be obtained when this 
terminal pressure is 10 lb. above an absolute vacuum. It 
is + possible to work steam down to a point much below 
10 lb., but in ordinary engines it is not worth while to do 
so, because, as has been clearly explained by the late Pro- 
fessor Rankine, nothing is gained by using steam near the 
end of the stroke of so small a pressure that it hardly 
suffices to overcome the friction of the engine. Practice 
again tends at least to prove that little is to be gained by 
expanding steam more than five or six times. e have so 
often referred to this apparently well proved fact that we 
need say nothing more on the point here. If, then, the 
best results are to be had on the one hand with a terminal 
pressure of 10 Ib., and on the other with a five or six-fold 
expansion, it follows that a higher pressure need not be 
used under any circumstances than 501b. or 60 1b. in the 
cylinder ; the safety valve load being also, say, 50 1b. or 
60 lb., the margin of 14 1b. or 15 lb. supplied by the pres- 
lowed to over- 


sure of the atroosphere on the valve being all 
come pipe and port friction, and to sequrg the you:blowing 


of the safety valve through a moderate range of pressure 
due to irregular ej It may, of course, be argued that 
much higher ranges of expansion are more economical. To 
this we can only reply that if they are, it can only be under 
very exceptional circumstances, and that demonstrations of 
the truth of such an assertion are not supplied by practice. 

We shall now go a step further, and endeavour to show that 
pressures much less than 50 Ib. or 60 1b. may be used with 
great economy if only proper care is taken to design the 
engine in such a way that the back pressure and engine 
friction shall be reduced to the lowest possible point. It 
will be seen that the initial pressure is always found by 
aa the terminal pressure by the ratio of expansion. 
Thus, if the terminal pressure be 20 1b., and the steam be 
expanded five times, then the initial pressure must be 1001b. 
If, however, the terminal pressure were 5lb., then the 
initial pressure would be but 251b., and the safety valve 
load absolutely necessary would not exceed 15lb. To 
many persons it will, no doubt, appear strange that we 
should speak of expansion in connection with such a low 
ressure as this, but a glance at a table of hyperbolic 
ogarithms will suffice to prove that the gain to be had from 
expanding steam is absolutely independent in one sense of 
the pressure of that steam, and entirely dependent on the 
ratio of expansion, and on that alone. it comes to just the 
same thing in the end whether we expand 100 lb. steam, 
or 500 lb, steam, or 50 Ib. steam, five fold. The gain to be 
had from expansion per se is the same in all these cases, 
but the engine working with 50 1b. steam would be more 
economical than the others, because the terminal pressure 
would be lower, and the steam discharged to the condenser 
would have less work in it. And besides this, the low- 
ressure engine would have one most important point in 
its favour which must not be overlooked. In all condens- 
ing engines the cylinder is for one half the working time 
exposed to the influence of the condenser, and during the 
other half it is heated up by the steam. Whatever the 
pressure used, the interior of the cylinder through a greater 
or less depth, and its walls will be cooled down during 
exhaust to the temperature of the condenser. Now, if low- 
pressure cylinder will be less than if high-pressure steam be 
steam be used, the range in temperature within the 
used. Let us, to put an extreme case, imagine an engine 
working with steam of 151b. pressure only above a 
vacuum, If this steam be expanded five times we shall 
have a terminal pressure of 3lb. Let us suppose that the 
engine friction amounts to 1 1b. only per square inch, then 
if the vacuum be 2 Ib. the resistance of the engine friction 
will just balance the available pressure above a condenser 
pressure of 2lb., and the exhaust temperature in the 
cylinder will be about 120 deg, only. But the initial 
temperature of the steam is but 212 deg., consequently the 
range of temperature through which the walls of the 
cylinder rise and fall is but 92 deg. If, on the other hand, 
we used 80 lb. steam, the exhaust temperature would still 
be about 120 deg., while the initial temperature would 
be about 30 deg., and the whole range of temperature 
would be 180 deg. And the condensation due to variations 
in the temperature of the cylinder would be almost—other 
things being equal—twice as great with the 80]b. steam as 
it would be with the low-pressure steam; or if the cylinder 
were jacketed, about twice as much steam would “ con- 
densed in the jacket of the high-pressure as in that of the 
low-pressure engine. Again, the boilers of the a 
engine would, other things being equal, be much more 
economical than those of the high-pressure engine, because 
it would be possible, if we take the temperature of the water 
as the measure of the temperature of the escaping products 
of combustion, to discharge these products at a less tem- 
perature in the case of the low-pressure than in the case of 
the high-pressure boiler. The temperature might be less, 
arte by as much as 90 deg., which would represent a 
very important gain, and a still further saving would 
be effected every time steam was got up from cold water. So 
far, therefore, it is evident that it is actually more econo- 
mical to use low-pressure than high-pressure steam. It is, 
however, imeontiiete deal properly with the steam engine 
by regarding any one point connected with its working as 
isolated and unaffected by others, and a little examination 
will show that it is unadvisable to use very low pressures 
except in engines of very special construction. 

We have stated that the cylinder is for one-half the time 
the engine is at work exposed to the influence of the con- 
denser, and for the other half to that of the steam; and 
this is true, no matter what speed the engine works at. 
As, however, steam warms up a cylinder more quickly 
than a condenser can cool it, it may a accepted as proved 
that the greater the number of revolutions made by an 
engine, or the the weight of steam passed through it 
in a given time, the higher will its average temperature be 
and the less the condensation which takes place within it. 
Again, the a the pressure we use for a given grade 
of expansion the smaller will be the cylinder—other things 
being equal—and the smaller the cylinder the greater the 
proportionate weight of steam passed through it to produce a 
given power, and the higherthe average temperature and the 
greater the economy. It may therefore very well ae 
that as cylinder condensation is the principal source of loss 
in the use of steam, that a low-pressure engine will be 
much more wasteful than a high-pressure engine, because 
of the increased dimensions o the cylinder required to 
obtain a given power. This objection may, however, be 
partly if not wholly overcome by using a very high piston 
rpeed, by which the dimensions of the cylinder may be kept 
own. And again, it must not be forgotten that the use 
of a large piston enables us to adopt a lower terminal pres- 
sure than would otherwise be sialdi, because a less 
pressure per square inch will suffice to overcome the friction 
of engine and to leave something in hand for useful 
work. 

It will be seen, then, that to lay down any hard and fast 
rule in designing steam engines of maximum economy is 
absurd. For the performance of any given BY an 
engine there is a better capacity of cylinder any 
other capacity, and it is but too m the practice 





in design an engine to fulfil a given pur- 
pose, to assume that a given amount of power ig re 





quired, and that a ro diameter of piston, length of 
atroke, and number of strokes, will give this power. On 
the contrary, the required horse-power having first been 
determined, the greatest care should be taken to so propor- 
tion the cylinder, the pressure, the piston speed, and the 
ratio of expansion, that the most economical results may be 
obtained. Where there is plenty of water to be had, every 
exertion should be made to obtain a good vacuum ; but it 
must be remembered that large air pumps are essential to 
this, and that they cannot be used with economy with small 
pistons and a low terminal pressure. It ought to be pos- 
sible to get very excellent results with a terminal pressure 
of 7lb., and an initial absolute pressure of 40 1b., but a 
high piston speed is —— With proper care, however, 
there should be no difficulty in building an extremely 
economical engine, to work with a safety valve load of but 
30 Ib. or 35 Ib., and we have little doubt that in practice 
such an engine would be found quite as economical as a 
host of engines now at work in our manufacturing districts 
at double and treble the pressure. There is nothing, after 
all, in high pressures alone which can command economy, 
and it is much to be regretted that many engineers have 
apparently forgotten this fact, and resort to high-pressure 
steam as a means of rectifying every error in design and 
proportion into which they may chance to fall. 


THE CHANNEL TUNNEL, 


Wuew theoretical and practical men differ in opinion 
respecting the feasibility of any proposed scheme, an actual 
experiment affords them the only means of ascertaining 
which of them is in the right. Rival opinions, conflicting 
statements, and contradictory assertions have existed for 
years with regard to the possibility of tunnelling under the 
Channel, and as yet nothing has been done or attempted 
to be done, with the exception of some endeavours of a 
private character to which we shall allude, to solve the 
problem, No doubt, years of agitation, of doubt, and of 

rocrastination are indispensable to the English people, 

fore anything ever can be accomplished which may be 
calealeted to benefit the public or add to the welfare of the 
nation. Witness the Thames Embankments, the building 
of the New Law Courts, and, most recently, the removal 
of Temple Bar. This last desideratum may possibly be 
brought about in a manner more rapid than what is con- 
sistent with the dignity of so ancient a structure. The 
question of tunnelling under the Channel has been again 
brought prominently into notice, and it seems probable 
that the actual experiment we have mentioned as furnish- 
ing the only reliable test of the practicability of this under- 
taking will be carried out. In reverting to a subject which 
has been well discussed in all its bearings, it is not our 
intention to go over old ground, or to enter ipto the merits 
of different methods Gen for effecting the desired 
intercommunication. We shall not institute comparisons 
between the claims of tunnels, tubes, bridges, or ferries, 
but confine ou:selves strictly to the first of these. Recent 
experiments, which have not received much publicity, and 
the opinions of many eminent men in the profession, 
lead to the belief that there is, so far, a reasonable prospect 
of success in an attempt to drive a tunnel from the oppo- 
site shores of the Channel. 

If we sum up the opinions hitherto expressed by geolo- 
gists and engineers respecting the Channel Tunnel, it will 
be found that while the former do not go so far as to deny 
the possibility of the undertaking, yet they entertain grave 
yma of its feasibility. They unquestionably regard the 
scheme from a purely theoretical point of view, and pos- 
sibly exaggerate difficulties which might occur, and ima- 
gine others which would never be present. Engineers, on 
the other hand, from the habit of dealing every day with 
the obstacles which are inseparable from the construction 
of any tunnel in which water is met with—and there are 
few in which such a contingency has not to be encountered 
and provided for—take a more hopeful view of the pro- 
ject. Without in any degree underrating the magnitude 
and importance of the work, and the heavy responsibility 
which it would entail upon all parties connected with it, 
they nevertheless consider it as differing more in degree 
than in kind from works of a somewhat similar character 
already successfully constructed. As an instance of an 
rene & which geologists regard as calculated seriously to 
imperil the success of engineering subterranean works may 
be mentioned land springs. These certainly give a great 
deal of trouble occasionally, but no engineer would be 
deterred solely on their account from carrying out the 
undertaking. Assuming uniform conditions to prevail in 
the same strata, the remark of Sir John Hawkshaw is very 
me pepe He has observed that at a sufficient depth, 
it is of no more consequence that the sea may be above the 
tunnel than a mountain. 

It is admitted by geologists that a tunnel might be con- 
structed with perfect safety under the Channel through the 
London clay, a well-known tenacious and impermeable 
stratum. Unfortunately for the practical adoption of this 
route, it would necessitate the tunnel being one hundred 
miles in length, or nearly five times the proposed distance. 
Consequently, however favourable that stratum may be 
for submarine tunnelling, other obvious reasons alto- 
gether preclude the suggestion to use it. Geologi- 
cally, the Kimmeridge clay might be made an available 
stratum, but only for about half the distance from 
shore to shore. As no one would be guilty of the 
folly of driving a tunnel half way under the Channel, 
upon the bare chance of being able to carry it right through, 
this route must be likewise abandoned. We have nothing 
now left but the paleozoic rocks, which, similar to the 
London clay, offer a sure and safe means of submarine 
intercommunication. But as the distance in the one case 
presents an insurmountable impediment, so the depth in 
the other proves equally fatal to the project. But besides 
these strata there is the lower or grey chalk, If it 
were once established that there were no open 
fissures in this formation, and that it was continu- 
ous from shore to shore, the project would wear a 
different aspect. The private experiments of Sir John 
Hawkshaw with to the continuity of the chalk, 
while they cannot be received aa actually confirma. 
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tory, nevertheless tend to favour the supposition of con- 
tinuity. The question of fissures must remain a matter of 
conjecture, until some decisive experiment on a sufficiently 
extensive scale is undertaken, which will set the matter at 
rest, ‘The cost of running preparatory driftways in order 
to determine the ultimate practicability of the scheme has 
been estimated at £80,000. It has been stated that the 
Great Northern Railway of France is willing to contribute 
a portion of this, provided the London, Chatham, and 
Dover, and South-Eastern lines on this side of the Channel 
will furnish their quota. The proposition is fair and reason- 
able. Until some trial of this description is made it is idle 
to speculate upon the contingencies which rp occur, or to 
enter into details respecting the character of the permanent 
structure. The best form to be adopted, the most suitable 
materials, and the mechanical arrangements for their trans- 

rt and for insuring ventilation, are all matters which it 
is quite premature to discuss at present. 

We are promised that very shortly two comfortable 
steamers shall be placed on the line, and pending the 
establishment of some means of communication of a sub- 
marine character between our shores and those of France, 
we shall hope to see, and probably shall see, other improved 
steamers, ferries on a large scale, and possibly of a novel 
design. This reform will be a great one, and many 
travellers will think it sufficient. 

THE INDEPENDENCIA. 

In miserable plight this once proud ship still sits on her ways. 
Although somewhat smaller than the Monarch, she is nearly 
2000 tons larger than the ill-fated Captain, to which type of 
ship she apparently belongs—that is to say, she is fitted with 
two turrets on a deck flush, with the exception of a short top- 
gallant poop and forecastle to be connected together by a bridge 
or spar deck over the turrets. 

It is not correct to say she is the heaviest vessel ever attempted 
to be launched, for both the Minotaur and Northumberland were 
heavier, and 100ft. longer. The latter vessel at the time of 
launching was more than 1000 tons heavier than the Indepen- 
dencia. The Minotaur was launched at Blackwall, with but a 
portion of her armour in place, from the same slip, we believe, 
as was the Warrior, built by the same company. In the case of 
the Northumberland, however, nearly the whole of her armour 
was completed and fixed in its place, and her total weight at the 
time of launching was 7100 tons, and although special arrange- 
ments were made at the time of laying her down to insure the 
satisfactory completion and launching of the ship, we know that 
the first attempt to launch the Northumberland failed, for after 
sliding down her ways some 178ft. she quietly came to a 
standstill, and so remained for four weeks. The cause of her 
stoppage was ultimately ascertained to have been that her 
ways were more rigidly supported in a certain part for about 6ft. 
than at the other parts; hence the more rigid part acted asa 
huge brake, and most effectually stopped the ship on her ways. 
When this too rigid part was removed, she wanted no further 
assistance, and readily glided into her proper element, without 
having strained or injured herself in any way. 

The true cause of the stoppage of the Independencia will no 
doubt remain a mystery for some time to come, more especially 
from the fact of the risk of the launch having been insured 
against for a quarter of a million sterling, and the consequent 
commercial interests involved. The Admiralty officials have, we 
understand, at the desire of the Brazilian Government and the 
builders, made sundry examinations since the stoppage, but 
their reports have not been made public. Without a careful 
examination, it would be rash to venture an opinion as to the 
cause. It may have been that the foundation was bad ; that the 
launching ways were faulty inconstruction; orthat perhapstheship 
herrelf was thecause by reason of faulty or incomplete construction. 

We are not aware whether the Independencia has been built 
from the design of an English or a Brazilian naval architect ; 

but, assuming that the ship was completed in her internal struc- 
tural arrangements of keelsons, engine, and boiler bearers, it is 
apparent that her constructor has followed too closely in the 
wake of our Admiralty naval architects in lightening the fabric 
of the hull, as in the case of the vessels of the Invincible class, 
and other recent ironclads. The Invincible, it will be remem- 
bered, in launching, broke some of her internal iron framing ; 
and extra precautions were taken with the sister vessels to guard 
against a like mishap. It is said that the cemented iron ballast 
which has since been placed between her double bottom, has, to 
some extent, lessened this defect, but of this we have our doubts. 

We were rather amused at reading in a daily contemporary 
that the Independencia “ appears to be safe and comfortable ;” 

_the safety, we presume, lies in the fact that there is not much 
fear of her running away, and if “comfortable” in herself, 
she undoubtedly has made all concerned quite the contrary, 





LOCOMOTIVE FUEL. 

From certain unpublished information with which we 
have been supplied through the courtesy of the locomotive 
superintendents of several of the leading railway com- 

anies, and with the assistance of the figures contained 
in the half-yearly reports of the, directors of the com- 
panies, we are enabled to present our readers with 
a tabular comparative statement of the consumption 
and cost of locomotive fuel on the principal railways in 
Great Britain and Ireland. Where the information given 
is limited to that obtainable from the published accounts 
it will be understood that we found it impossible to 
gather anything further on application to the officials ; 
and for reasons best known to themselves, information 
which would doubtless have been in the highest degree 
interesting, and of the greatest practical utility, was most 
jealously withheld. The object of the table is not, how- 
ever, so much to institute comparisons between different 
companies, and expose seeming imperfections and anoma- 
lies, which are to be found everywhere; but rather to sup- 
plement the only accessible information with reliable data 
obtained from official sources, and to show the position and 
disadvantages, and the actual condition under which the 
companies are placed with regard to this important depart- 
ment of their working economy. Indeed, for the purpose 
of drawing comparisons, except in a few cases where the 
various circumstances, such as the nature of the roads and 
traffic, are almost identical, any comparative table of con- 
sumption and cost of fuel is not strictly reliable; and the 
other conditions of working, accommodation, speed, 
and class of stock, for example, vary so greatly on 
the railways generally, that close comparisons are 
seldom to be obtained. There are, however, several 





matters connected with the present table which will give 
it an interest that does not always attach to statistics of 
the kind gathered from published figures. The cost of 
fuel, as given in the half-yearly reports, includes in most 
cases the cost of carriage from the coal-tield ; and this in 
itself, from the position of the companies with respect to 
the source of their supply, would make a comparison of 
cost on the published figures valueless. We have, there- 
fore, endeavoured to give the net cost of the article so 
obtained at the pit’s mouth, and so obtain a perfectly accu- 
rate comparison, leaving only the quality of the coal, 
&c., to be allowed for and taken into account. It will be 
noticed that the latter information could only be obtained 
in fifteen cases out of the thirty-one. There are also other 
distinguishing features in the table—the conditions of 
running, such as the number of hours engines are in steam, 
the number of hours actually at work, the proportion of 
coal and coke used, and the other information not to be 
obtained elsewhere than from the unpublished records of 
the companies. These will lend a peculiar interest to the 
information now given. 

The table, it will be noticed, is for the December half of 
1871, which period has been purposely selected as the one 
in which all the companies were most likely on the same 
footing as regards their coal contracts, and the rates at 
which they were able to obtain their supply of fuel. The 
enormous rise which has since then taken place in the price 
of fuel had not then begun to be felt in any appreciable 
degree. And since then the companies have been so difter- 
ently placed with regard to their contracts, according to 
their length and date of expiry, that it would be quite im- 

ossible to draw any fair comparison from figures pertain- 
Ing to a later period. Generally, therefore, this question 
of increased prices will not, in the figures now given, have 
affected any one company more than another. 

There are some points connected with individual com- 
panies which should not be lost sight of. Several com- 
panies—the London and South-Western, for example—do 
not deal with ballast engines in their locomotive accounts, 
and therefore the number of such engines, and their 
mileage and consumption of fuel, are not, in such cases, 
included in the table. The method of computing the train 
mileage is also in some cases not the actual mileage which 
the trains are hauled, but is based on the number of hours 
the engines employed in hauling the trains are under steam. 
In consequence of this we find, as in the case of the London 
and South-Western Company, an apparently low rate per 
train mile, as the train mileage upon which the calculation 
is based is undoubtedly greater than it would be if com- 
puted in the same way as on other lines. The Furness, 
Monmouthshire, and Taff Vale companies may be men- 
tioned as instances in which the consumption of fuel in 
shunting is included, although the mileage so run is not. 
Owing to the shortness of the hauling and large proportion 
of shunting and train setting, this forms a very consider- 
able proportion of the work of their locomotives. Except 
in these three cases, and also perhaps on the North Statford- 
shire, where the proportion of work of the kind is also 
very heavy, this should not affect the averages to any 
important extent, and the comparisons should not be greatly 
disturbed thereby. In some cases also an engine runs a 
trip one night and returns the next without dropping the 
fire ; but even in such cases the figures will not be far from 
an average of the time occupied in running. Coal and coke 
used for pumping engines, and for the furnaces for lighting 
up the engines, is generally included as forming a part of 
the running expenditure. When two engines are employed 
to draw one train, it is, as a rule, only the mileage of the 
train engine which is entered astrain mileage. The matter 
of gradients has also a most important bearing on this ques- 
tion, although their influence would not be so greatly felt 
on the larger lines, where they are spread over a greater 
mileage. With the smaller lines it is of course different, 
and as an instance of a smaller company being peculiarly 
situated in this respect, we may mention the Monmouth- 
shire. For its extent this line has probably the worst gra- 
dients in England. At one part it is actually worked by 
locomotives where the grade is as much as | in 19; and 

es of 1 in 40 are not infrequent. And in connection 
with this line it should also be mentioned that, from the 
peculiar formation of docks and sidings, the number of 
engines engaged in shunting is decidedly heavier than on 
other corresponding lines, such as the Furness and Taff Vale. 

Taking in their order some of the results recorded in the 
table, we find that, as is to be expected, the short mineral 
lines give the smallest number of train miles per ton of 
fuel used, the lowest average being the Tatf Vale, with 34 
miles; the Furness, 39; and the Monmouthshire, 47. This 
last is to be regarded as very satisfactory, when compared 
with the averages on the corresponding lines; and it is 
higher than the Glasgow and South-Western, and even 
the Midland. The highest average recorded—that of the 
Wicklow line—is 86 miles, while the District shows 81, 
and the London and South-Western 80. If we exclude 
these extreme averages, we fiud that the mean average 
number of train miles accomplished for each ton of fuel 
consumed, is, as near as possible, 55, The Great Northern, 
Great Western, Brighton, and South-Eastern averages are 
close approximates to this mean. For each £1 in net cost 
of fuel consumed the results are different, arising from 
the difference in the quality and price of the fuel used. 
The Tatf Vale again comes in lowest with 75 miles, while 
its corresponding lines, the Furness and Monmouthshire, ex- 
hibit averages of 116 and 172 miles respectively; the latter 
being again very satisfactory. The District Company show 
an average of eighty-eight miles only, but the special cir- 
cumstances bearing on their case fully explain the small- 
ness of their average. The most remarkable feature under 
this head is probably the extraordinary average of the 
Highland Company, which is no Jess than 222 miles. This 
is very much higher than the mean of corresponding lines, 
and will, perhaps, admit of some explanation which does 
not appear on the face of the figures upon which the cal- 
culation is based, It is somewhat significant to find the 
Midland again showing the small average of 127, but the 
Great Eastern is still worse with 115 only. If we again 
exclude these exceptional cases, it appears that the mean 


average number of train miles run for each £1 of fuel 
consumed is about 150 miles. The Glasgow and South- 
Western, Great Northern, Great Southern and Western, 
and the Sheffield averages are nearest to the mean. 

The number of hours the engines are in steam varies 
considerably on the different lines. ‘The lowest recorded 
is on the Great Southern and Western; but it would ap- 
appear that, although we have adoped eight and a-half 
hours as their average per day, it is nearer the timea 
driver would be on duty with his engine, or, as in the case 
of the Bristol and Exeter, actually at work. On the Dis- 
trict line the engines are in steam no less than twenty 
hours per day. On the Wicklow, Great Eastern, and 
North London, the averages are sixteen hours and up- 
wards. The usual practice, as would appear from the 
mean of the averages, is to have the engines in steam 
twelve and a-half hours per working day. 

The next. calculation to which we would direct attention 
is that showing the quantity of fuel consumed per hour in 
steam. ‘The Wicklow Company’s average of 128 lb, would 
require some explanation. It is too low to be admitted 
for comparative purposes, and although the calculation is 
in accordance with the figures supplied to us, we think it 
is scarcely reliable. The District Company’s average is 
also to be excluded in comparison as being quite special 
and exceptional. The lowest average consumption per 
hour is, therefore, the Monmouthshire, with 212 Ib., and 
the Great Eastern next with 214lb. The North London 
engines consume 2261b. per hour oniy ; but it must be 
taken into account that a superior quality of coal is used. 
The highest rate of consumption is on the Bristol and 
Exeter, 387 lb. ; on the Glasgow and South-Western it is 
372 lb.; on the Midland, 371 1b.; and on the Great Northern, 
368 lb. As contrasting strongly with the latter, we may 
mention the Sheffield, which exhibits an average of 278 lb. 
only. The mean average of the companies would appear 
to be a consumption of 290 1b. per hour in steam. The 
quantity consumed per train mile exhibits some equally 
striking differences. Excluding the Wicklow, London and 
South-Western, and District, neitherof whichare admissible 
in comparison with the other lines, we find the lowest con- 
sumption per train mile on the Great Southern and 
Western, the average being 30°9 Ib.; the Bristol and Exeter 
is 37°6 1b., while the other companies are all over 40 Ib., the 
highest being the Taff Vale, 68:1lb.; the Glasgow and 
South-Western, 59°41b.; the Furness, 57°91b. The Great 
Northern average is extremely favourable, taking the 
weight of their stock into account, being only 40°7 lb. per 
train mile, while the Midland is again rather unfavourable, 
being 49 5. In connection with the very low average of the 
Great Northern, we must also take the question of speed, 
which on that line is undoubtedly greater than on any 
other line. The mean average consumption per train mile 
throughout the kingdom would appear to be 45 Ib, 

The net cost of fuel, exclusive of carriage, per hour in 
steam shows even wider variations than the quantity. The 
lowest appears to be the Highland, on which line the cost 
is 836d. per hour, and on tke North British it is 850d. 
The District, as an exceptional case, exhibits an average 
of 1892d. On the Great Southern and Western it 
is 15°38d.; but it is as well to mention that this 
cost includes a small amount for carriage from the 
pit to the docks in South Wales. The Midland, Great 
Northern, Great Western, and South-Eastern show 
averages, respectively, of 1419d., 13°S4d., 11°59d., and 
1250d. The cost per train mile, exclusive of car- 
riages, varies among the larger companies from 1:03 on 
the Highland to 1°89d. on the Midland, the latter, com- 
pared with corresponding lines, seeming a very high rate. 
The cost of fuel as charged in the half-yearly report is 
shown in the table, and will give a fair idea of how very 
differently the charge affects the profits of working the 
lines. For instance, in the half-year under consideration 
the charge on the North British line was at the rate of 
135d. per train mile, while, as an extreme case, 1t was 
421d. on the District, and double the North British rate 
was in most other cases paid. 

The following are the means of the averages in each 
calculation, allowing for the exceptional cases, or where 
the information appears to be in some way incorrect :— 

Number of train miles for each ton of fuel .. 55 miles. 

*Number of train miles for each £1 in net cost .. ) 

Number of hoursin steam daily .. .. «+ «- 

Quantity consumed per hour in steam .. 

Quantity consumed per train mile .. 

*Net cost per hour in steam 11°44d. 

*Net cost pertrainmile .. « «. + 174d. 
The only companies, as far as the table records, which ap- 
pear to use coke to any extent are the Great Northern 
with one ton of coke to fourteen of coal, and the South- 
Eastern one ton of coke to one and a-half ton of coal. 

The following exhibits a comparison, in a concise form, 
between several of the leading companies where the in- 
formation is complete in the table, and will be more 
readily available than by referring to the table :— 


12} hours, 
290 Ib. 
45 lb. 




















iz . : 
1.86/56 aj % 3 ai.8 
less) es/e3/ 2° 8 123/88 
Zee esiial a |g | 8/23 
13 nN = S 5 = ao = Aq | ag 
jo 
Number of train miles for | — ; 
each ton of fuel(miles) | 38 55 55 56 45 50 52 
Number of train miles for | 
each £1 in net cost of) © ge a 
fuel (miles) ee of 153 | 157 | 173 | 222 | 127 | 174 | 126 
Number of hours in steam " 
daily (hours) .. .. 1l} 12 10 ll 12 14 | NY 
Quantity of fuel consumed 2 a a 
per hour in steam (Ib ).., 372 | 868 | 341 | 312 | 871 | 27 9 | 282 
Quantity of fuel consumed | ae) oP 
per train mile (\b.) 59°4 | 40°7 | 40°S | 40°4 | 49°5 | 4571 | 42°9 
Net cost of fuel per hour | f 
in steam(d.) .. «. «| 9°86) 13°84] 11°59} 8°36 14°19 8°50) 12°50 
Net cost of fuel per train | | Es 
mae te) «6 ce <¢ se 1s7 1°58} 1°38} 1°03 1°89 1°38) 1 43 
Quantity of fuel —— 
per engine per half-year = - 
(toms).. 1. oo oo oof S17 187 167 | 174 | 226 | 198 | 168 
Net cost of fuel consumed | | 
er engine per half-year | } . | 
geo ete ee 6c | 53 | 44 | 81 | 56 | 0 





« Half-year ended let December, 1871. 
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LOCOMOTIVE FUEL ON THE SSCLICn RAILWAYS. 
TABLE SHOWING THE CONSUMPTION AND COST OF LOCOMOTIVE FUEL ON THE UNDERMENTIONED RAILWAYS DURING THE HALF 
YEAR ENDED 3lst DECEMBER, 1871. 
For the purpose of arriving at the number of hours engines are in steam and the average consumption a engine per day, it is assumed that 124 per cent. of the engines are non-effective, and that the 
effective engines work five days per week, 
Train Miles. Quantity of fuel consumed. 
q ae ‘yee Engines in steam. 
ape Average. Coal. Coke. 
o0 
engines. | of | " ” 
— —_ For Hours Per engine. Per engine. 
COMPANY. eg a aad For each | Hours i ~ 
poe or each £1 per nalf- , 
$3 — ton in day yor ry Tons. —_ Per Per Per Tons > Per 
) Ales, of net of of half-year, Per day at hour train ™ Per | train 
Total, A ¢ fuel cost each each ish eau half waek in mile, 1 4 Per day hour| mile, 
38 used, of jengine. engine. year, * | steam, year "atwork,) in 
5 4 uel. B. A. B. B. steam 
papell | | Miles , Miles | Hours, Hours. Hours. Tons. | Ib. ib | Tons. Ib. | Ib.| mp, 
1 Bristol and Exeter | 84! 733 763,318 60 -- a _ 74,114 12,809 152 3003 387 37°6 — _— — — -— 
Caledonian 559 489 | 5,038,029 — a —_ _ a ae ae ane ris — on: ae . -i— 
Cambrian... ae ae ee 40 35 399,002 55 139 13 1,690 59,150 7,291 182 3589 276 40°9 _— eS een, heme a 
Dublin, Wicklow, and Wexford... ... 3, 374 390,014 Ss i= 16 | 2,080 79,040 4,528 | 105 2074 | 128 | 26-0) — -j~— |_| — 
® Wurness ... wb 67! 581 450,263 39 116 134 1,755 103,545 11,644 174 3422 252 | 57-9 _ its ~ ia —_ 
Glasgow and South "Weste mn 206 180° 1,687,019 338 153 114 1,495 269, LOO 44,282 215 4233 369 | 58-8 419 | 2 40 3 6 
3 Great Eastern | 418: 366 | 4,288,112 58 115 16 2,080 761,280 72,482 174 3415 214 38°3 115 — 5 — *l 
Great Northern s - oo on 493 4314 5,091,105 55 157 12 1,305 562,747 85,978 174 3429 342 87-8 | 6458 13 | 257 26 2-9 
| Great North of Scotland 0. 1... 53, 46} 475,054 — = = ne 7 er oe ek. Sidi = _ hae = 
* Great Southern and Western 121 106 1,164,912 72 =| 100 8$ 1,105 117,130 16,690 | 133 2615 | 308 | 30-9 ~— a4 ae Tee, 
Great Western | 959: 839 | 8,818,686 55 («178 10 1,255 1,052,766 160,372 | 167 8293 | B41 | 40-8 50 0 1 0 0 
5 Highland ; 56; 49 | 542,207 56 222 1! 1,430 70,070 9,769 174 3435 | 312 | 40-4 — — — |=) —_— 
Irish North Western ve 35-304 319,869 a (eae 12 1,660 48,360 5,868 167 3302, 272 | 41-1 = cody (ai =i — 
® Lancashire and Yorkshire ... . 526 460 | 5,429,698 _ _— 12} | 1,657 762,450 = a es ae aan — |) oe | 5 
* London, Brighton, and South C cast . 233 904 | 2,516,778 54 = 15 1,950 397,800 45,819 197 | 3873 258 40°8 440 2 40 3 4 
London, Chatham, and Dover a 114, 100 1,157,868 _ —_ — sate = — — _ —_ ans ~~ me _ _ 
London and North-Western. a aa 1760 1540 | 13,698,845 ae — med —_ ee > Rane mai ag pe on —_ _ 
London and South- Wostern.. 280) 245 8,448,05% 80 —_— a _ 42,486 151 2988 7 27°6 620 0 43 0 4 
Manchester, Sheftield, and Lincoln 280 245 || 2,976, 49 151 15 2789 485,426 60,213 215 4258 278 45°3 —_ - — _— —_ 
® Maryport and Carlisle... ... 0... 0... =| 21 184) 187,618 49 13 1,690 31,070 3,800 181 3118 240 | 45+ = —i — i —| — 
Metropolitan... . ee ee ee 630,712 = — _ — a a — pos ae —_ = m4 sen —_ 
® Metropolitan District ... ... 2 1. 24; 21 378,885 | 81 88 20 | 2,600 54,600 81734 670 | 34 | 4-9 3,861 [161 3168 158 | 22-8 
1° Midland.. 940 8224) 9,622,513 45 127 12 1,560 1,283,100 209,491 223 4390 366 48-8 | 2,975 3 62 5 *7 
Midland Gre at Western | 80; 70 734,870 — — — peacell —_ - = _ —_ —_ | — — — _ 
Monmouthshire .. 42; 37) 287,602 47 172 131 1,736 64,235 6,077 145 2849 = 212 47°3 _ ae om. 1 deme aa 
1t North British 406) 355 | 3,988,943 50 174 14 1,820 646,100 80,319 | 198 3900 | 279 | 45+] —_ a ee ee aes 
; North Eastern 980 8574) 9,191,115 — — me re ee — — oe va ;— —_ |j— — — —_ 
North London Sat ot siete 66 58) 679,763 54 137 163 2,177 125,751 12,691 192 3786 | 226 | 41-8 — |—|; —j-]}] — 
12 South Eastern eR arg 243 | 2124); 2,128,819 52 126 113 1,520 323,029 24,359 100 1974 169 25°7 | 16,371 68 |1327 113 | 17+2 
12 Taff Vale 838. 724 449,763 34 75 12 1,560 | = 113,295 13,671 162 3183 270 =| 68-1 — |-—| —j-| — 
Ulster wee 36 31$) «826,612 52178 12 «1,560 | = 49,140 6,286 (174 | 3439 287 | 43+1 — —|—-|-| —- 
~' 
{ — 
: LOCOMOTIVE FUEL ON THE ENGLISH RAILWAYS. 
TABLE SHOWING THE CONSUMPTION AND COST OF LOCOMOTIVE FUEL ON THE UNDERMENTIONED RAILWAYS DURING THE HALF YEAR ENDED 31st DECEMBER, 1871, 
(Continued) 
| Quantity of fuel eunsumnes. Cost of fuel consumed, 
‘ (Continued). 
———— eseee } TL - ~ — 
Toial. Net cost, exclusive of carriage, &c. As charged in half-yearly report. 
= | 
1 ; . 7 | 
COMPANY. Por engine. | Average cost. | Average cost. 
Average | . ~ : 
| Pe Per al | Per | Per no >. | Average Per | Per ; 
aia mee | tee Rata re rn 2 | engine /effective —. haw & | cost £ engine effective ll Per 
half- | day. in mile. ton. | | per engine in mile. per per engine + train 
20 7° | teem, | hhalf- |per day Pdi ton. half- perday) ,™ mile. 
: —_ | | year. jatwork, — year, atwork Steam. | 
A. | B. B. AX + @ B. A. B, B. 
; Vay gia : | Tons. | Ib. Ib. Ib. d. | 2#f]e d d. d aie £ d ‘ d. a. 
, 1 Bristol and Exeter <a ee 12,809 | 152 | 3003 387 | 37-6 a « ft — _ —- | 127-9 6,827 81 | 171 22°11 2-15 
I cs a. wees gee ae? vue, eek, — |— _ — — _ — | = —_— -= _ on 33,634 60 127 = 1°60 
L Cambrian : 182. | 3589 | 276 40-9 94°8 | 2.880 | 72 150 11°68 1°73 | 101°1 3,164 79 167 12+84 1-90 
) Dublin, Wicklow, and W ex! ford . 45: 105 2074 = 128 26-0 — | = | —/|/—_— = 183-0 3,363 79 165 10°21 207 
* Furness ... 6 | 174 | 3422 252 57-9 0 | 3881 58 | 180 9-02 | 2°07 | 112°5 5,459 81 172. 12°65 2-9] 
Glasgow and South-Western 14,701 217 | 4273 «372 «| 59-4 4 | 11,052 | 54 113 9°86 1°57 | 59-4 | 11,052 54 113. | 9°86 1°57 
* Great Eastern... .1. see 72,597 | 174 | 3420 , 214 | 38-4 —- | — = re wre — | 122-2 | 36,958 88 | 187 11°65 | 2-09 
Great Northern 92.436 | 187 | 3686 368 40°7 84-2 32,465 66 133 13°84 1°53 98°5 37,949 77 162 16°18 1-79 
Great North of Scotland — ;—{]— _— — —_ — — _— —|-- 3,920 74 | 156 — 1-98 
* Great Southern and Western 16,690 133 | 2615 | 308 80-9 —_ | 7.507 | 62 128 15°38 1°55 | 206-2 13,754 113 240 28°17 2-84 
_ Great Western 160,422 167 | 3294 | 341 40°8 76-1 | 50,850 | 53 110 11°59 1°38 | 87-2 58,290 61 128 13°30 | 1°59 
5 Highland ‘ a ee 9,769 174 | 3435 | 312 | 40-4 60-1 2440 | 44 90 8°36 1°03 | 125-3 5,101 91 192 17°47 | 2-26 
; Trish North- Western a a 5,868 | 167 | 83802 | 272 | 41+1 _— — — _ — — | 212-7 | 5,241 150 «6316 «26-01 3-94 
‘ ® Lancashire and Yorkshire... ... ...  ... —- }|—}]— | — - — |-!i- - — | — | 85,844 67 | 142 (11°12! 1-56 
7 London, Brighton, and South Coast ... 46,295 | 199 | 3913 261 41°2 _ —- |j- _—_;i— — |170°8 | 382,989 142 | 299 19°90} 3-15 
London, Chatham, and Dover — a | _ = a os — | — — | — — | — | 15,440 136 286 — | 8-20 
’ London and North-Western... — —- |ij—- —_ — — <P _->i-— — | 90,190 51 108 — | 1°58 
> London and South-Western... ... 43,106 153 | 3031 od 28-0 —- —- |j- _— — | — | 1881 32,881 117 247 — | 2-28 
‘ Manchester, Sheffield, and Lincoln 60,213 215 4258 278 45°3 = — | = —_ _- — | 78:0 | 19,618 70 148 (11°25 1°58 
® Maryport and Carlisle... 3,800 | 181 | 3118 240 | 45°4 — — _ _ — | — | 108-8 1,722 82 i173 (18°30 | 2-20 
Metropolitan... ...  ... — ;— _ — |}j~— |} — | me -— | — | =_— 9,495 194 | 409 — 3-61 
® Metropolitan District ... 4,678 | 195 3838 192 27°7 || 220-9 4,305 | 179 872 | 18°92 | 2°73 | 341-0 6,647 277 584 29-29 4-21 
10 Midland.. . 212,466 | 226 4452 371 49°5 85°7 75,850 | 81 | 170 | 44°19 1°89 851 75,294 80 169 (14-08 1°88 
Midland Gr eat "We eters n —_ —_ |— — om | — — | —i = — | i 11,688 146 | 308 — | 38-82 
Monmouthshire hs. ee 6,077 | 145 | 2849 | 212 | 47-3 | 66-0 1,671 | 40 | 82 | 6°24 | 1°89] 77-8 | 1,971 47 99 | 7°37} 1°65 
11 North British er 80,319 198 | 3900 279 | 45-1 68°38 2,892 | 56 117 | 8°50 | 1°38] 67-2 22,508 55 117 | 835 | 1°35 
- North Eastern ome — | — —_- |j— —- — |/—-{j—}] — — 85,313 87 184 — | 2°23 
_ North London ae 12,691 | 192 | 3786 226 | 41-8 || 94:0 | 4970} 75 | 156 9°48 | 1°76 | 164-7 8,711 132 | 279 (16-62 38-08 
oo South-Eastern ite cece cee’. Jal 40,730 | 168 | 3301 282 | 42-9 99°1 16,822 | 69 | 144 | 12°50 | 1-43) 171-2 | 29,048 119 | 252 (21°58 | 3-28 
** Taff Vale 13,671 | 162 | 3183 | 270 | 68+1 —- |; — | =— —-;-—- 99-3 | 5,550 67 | 141 {11°76 | 2-96 
Ulster i. cme 6,286 | 174 | 3439 | 287 | 43-1 72-0 | 1,886| 52 109 9-21 1°39 | 157°7 4,131 115 | 242 (20°18 | 3°04 
| | | 
? The number of hours actually at work. | * Engines work five days per week. 
} m . 
? In steam passenger engine 14}, goods engine 13. | ® Net cost, coal 10s. 6-3d., coke, 20s. 0°9d.; gross cost, coal 20s. 6-3d., coke 30s, 0-9d. 
0 : Gross cost, coal 10s. 6d., coke 21s. 3d. 10 Net cost, coal 7s., coke 17s. 
3 Y a te nae bigs ee 74, goods = * 11 Actual number of engines under steam daily 332. 
: : — Number of engines 5-8 ss daily ™ 12 Net cost, coal 6s. 14., coke 11s. 6d, 
’ In steam, passenger engine 13, goods engine 11}. is , coal 
7 Gross cost, coal 16s., coke, 21s. 6d. Rhondda Valley 
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In our report on the implements exhibited at Bedford we brietly 
described the turnip thinner exhibited by Messrs. Ransomes, 
Sims, and Head. We now give an illustration of the implement, 
which, with the description as given by the makers, will render 
its construction clear. ‘‘The hoes are carried on a separate frame 
at the baek of the machine; this frame when in work rests upon 
the main frame of the machine, which carries the main road or 
driving wheels, and to which main frame the horse is attached by 
adjastable shafts in front. By a chain of three wheels motion is 
imparted from the main driving wheel to a pitch chain wheel on 
the main framework. On tho hoe frame at the back is a pair of 
sliding brackets, which carry one transverse and two longitudinal 
shafts; the transverse shaft has asmall pitch chain wheel at its ex- 
tremity, and is driven from the large pitch chain wheel on the 
main frame. By means of bevel gearing motion is imparted to 
one or both of the longitudinal shafts which drive the upper end 
of the hoes. The hoes—each of which is attached to a wood 
shank—are driven at the upper extremity by crank-pins at the 
end of the longitudinal shafts, and mid-way between the upper 
and lower extremity a guide is fixed for the hoe-shank on the hoe- 
frame. Owing to the distance between the crank-pin which drives 
the upper end of the hoe-shank and the guide becoming shorter as 
the hoe descends into work, the cut of the hoe through the ground 

. is more rapid than its motion when out of the ground, which 
insures a clean cut instead of a dragging through the ground. The 
shape of the curve described by the hoe will be seen by the accom- 
panying diagram. 

The crank pins are set alternately so that only one hoe out of 
the four is in cut at one time. Forturning at the headland, or for 


missing any portion of the rows in which the plants are so scanty 





TURNIP THINNER. 
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t at it is desirable to leave them without thinning, the frame at 
tie back can be lifted as shown in the engraving, so that the hoes 
are raised scme distance above the ground, and as the connection 
between the driving gear and the hoes is by means of a chain, 
this can be done without throwing 
the machine out of gear. There 
is, however, the requisite arrange- 
ment for throwing the wheels 
out of gear when required. The 
hoe frame can be steered right 
and left to suit any varidtion in 
the rows, by means of a pair of 
handles, by the man in charge of 
the implement. As the brackets 
which carry the hoes can be 
moved on the hoe frame, they can 
be adjusted to any distance at 
/ which the rows are planted, and 
the plants can be thinned at 
various distances from 12in. to 
léin. apart. To effect this adjust- 
ment a different set of change 
wheels is attached to the main 
driver, so that the hoes strike at 
24in., 28in., and 32in., and the 

‘ back hoes are adjusted to strike 
exactly between the cuts of the front hoe by placing the crank 
pin in one or other of the different holes in the discs at the ends 
of the longitudinal driving shafts.” The implement is ingenious 
and promises well. 





HOLBORN VIADUCT STATION. 











_Iy the drawings given in THE ENGINEER of July 3, page 7, a 
line, G H, is indicated across portion of the entrance to the High 
Level Station on Holborn Viaduct. At that point the high and 
low level lines are in competition, the one for its proper arrival 
height, and the other for sufficient head room, The engraving 
we give above shows the novel and ingenious expedient by 
which the claims of the two have been satisfied by the intro- 
duction of an elbowed box girder. The engraving will be quite 
intelligible on comparison of the section now given with the plan 
given on page 7. 





THE ENGINEERING SCHOOL AT THE CRYSTAL 
PALACE. 


In making their arrangements for the opening of this school, 
about two years since, we believe that the directors and officers 
came to the conclusion that fifty students would be about the 
maximum that could be taken. The success and prosperity of the | 
school have been such that it is already certain that, of three 
courses open, one must be adopted, to get aut of a difficulty that 
has arisen from the ——s that the candidates for admission will 
eye long, if they do not far the lagt term of the current year, indeed, 
exoeed the complement of fifty. The three courses would seem to | 
be,—a more stringent preliminary examination ; or the absolute re- | 
fusal to admit applicants irrespective of their qualifications; or | 
the third, and we venture to think the best course, to enlarge the | 


premises, which can be easily extended heayenwards in the tower | 





PLATFORM 


itself for drawiug ottices, pattern shops, and uses in which steam 
power is not required, with extra fitting shops and other premises 
provided near the base of the tower. 

The school was opened on the 6th of February, 1873, and had 
fifteen students on the roll for the first term. The year’s course 
of instruction is divided into three terms of fifteen weeks each, so 
that the end of the fifth term has now been reached. On Saturday 
last the schools, and the work of the students in the drawing office, 
the pattern making and smith’s shop and foundry, and the fitting 
shop were open to the inspection of visitors, and certificates were 
awarded to the successful students, Mr. Jabez Church, Past Presi- 
dent of the Society of Engineers, presiding. There was a large 
attendance of students and their friends and others interested in 
the institution. 

The number of students attending the school has increased con- 
tinuously in each successive term, until the goodly number of 
forty-three has been reached in the term just closed. The work 
executed by the students in the term embraces in the civil 
engineering section :—Preliminary surveys and sections of part 
of the Palace grounds; trial ti and plete surveys 
for a branch line from the Brighton Railway to the further 
side of the Palace grounds; and fora dock; a set of parlia- 
mehtary plars ‘and sgetions of the same for deposit ; and an 
engineer’s estimate for the works. The depasit plans gnd sections 
showed very beautiful work, and, in mounting, exact imitations of 
the sets as actually deposited in the Private Bill Office, for one of 
which they might readily have been taken, For the ultimate 





drawings and the estimates each student arrived at results inde- 
pendently, from his own data. In evidence that there is no collu- 
sion, we noticed in three sets of estimates numerous differences in 
quautities and details, and the following as the different: totals, 
estimate :— 


For Railway. For Dock. 
ee oo £26,704 14 PO ae ae £87,779 0 
a ae 29.349 10 = ee 9 . 86,379 14 
No 3. 27,150 5 es 68 86,319 14 


Lectures have been given systematically by the principal upon 
urveying and parliamentary work, and other engineering sub- 
jects, and the students have been examined upon such lectures, 
since the opening of the school Mr. Wilson has delivered about 140 
‘eetures. 

In general engineering, the work of the term has included the 
regular course in the drawing office, embracing the preparation 
£ working drawings, specifications, and estimates for pumps, 
‘rabs, engines, roofs, and bridges. In the pattern shop, patterns 
xr models of various works for contractors; a portable raft for 
the use of the civil engineering section in sounding’; a set of 
patterns for the engines of the High Wycombe Waterworks ; 
natterns for a 4-horse power engine, and the small castings for 
}-horse power engine that has been put together in the erecting 
shop. In the fitting shop the students have erected, connected, 
und showed at work on Saturday a double 3-horse power hori- 
zontal engine. They have also completed parts of another 3-horse 
power engine, and of a 4-horse power horizontal engine. 

When the company had assembled in the lecture-room, they 
were addressed by Mr. Church, after which Mr. F. K. J. Shenton, 
Superintendent, School of Art, Science, and Literature, read the 
‘xaminers’ report, and Mr. Church proceeded to present the 
certificates. From the report we learn that twenty-two of the 
students obtained a sufficient number of marks for lecture ques- 
ions to qualify them for examination upon the subject of 
‘* Railways, their Construction and Appliances.” The highest 
number of marks attainable is 232. The following shows the order 
£ merit for lecture questions, and the students that obtained 
certificates in the different departments :—W. H. B. Green, 201 
marks, and first in fitting shop ; E. Green, 191 marks, second in 
itting shop ; A. H. Turner, 170 marks, first in pattern shop ; E. 
W. Kees, 155 marks ; H. J. Saunders, 153 marks, first in drawing 
ffice ; C. S. Smith, 141 marks, third in fitting shop ; F. Maurice, 
140 marks, third in drawing office ; L. Kinder, 138 marks, second 
in pattern shop; A. H. Wilson, 137 marks, also for pattern making ; 
W. H. Fisher, 136 marks, also pattern making ; A. Saubergue, 129 
marks, also drawing; R. J. Glanville, 123 marks, third for patterns ; 
G. Marston, 119 marks, also patterns ; C. J. Swears, 115 marks, 
uso fitting ; A. E. Needham, 111 marks, second for drawing ; M. 
darding, 100 marks, also patterns. 

The examiners state that they found that eight students in the 
drawing office, seven in the pattern shop, and eleven in the fitting 
shop, were entitled to have their work admitted for inspection, 
In addition to the students above-named, certificates were given 
4s under :—Drawing office: H. S. Fitzgerald, A. W. N. Lewis, 
J. B. Cowdy, G. E. Bokenham. Pattern shop: J. Paton, 8, F. 
Cownsend. F. Fitzherbert, C. Cummins. Fitting shop: J. T. 
Bickford, F. W. Blanco, R. De Jauregui. 

The portion of the report that should have taken precedence is 
that which relates to the Civil Engineering Department, the 
highest and most important in the school. Concerning the students 
in this section the examiners say:— : 

‘The following gentlemen have satisfied us in general surveying 
and the preparation of plans and estimates for Parliament, and we 
find their order of merit to be as follows:—Messrs. Perey W. 
Britton, Walter Michels, Hastings Charles Dent, Alfred Wortham, 
Joseph Hampton. Concluding their report the examiners say, 
‘The detailed examinations that we havenecessarily had to make in 
order to arrive at the results above given, enable us to express our 
very decided appreciation of the value of the course of instruction, 
both practical and theoretical, given to the students in this school, 
and we especially consider that the more advanced course of in- 
struction in the civil engineering class will be very valuable as a 
preparatory study for those who propose entering that profession. 
We ought not to conclude this report without further expressing 
our opinion that the general state of proficiency of the students 
does very great credit to the principal, Mr. J. W. Wilson.—Henry 
Law, M.I.C.E., W. Harry Stanger, A.I.C.E.” 

It should be stated that the five students who were awarded 
certificates in the civil engineering section had already, in former 
terms, carried off their honours in each of the other classes. The 





various “ firsts” were greeted with generous bursts of applause by 
| their fellow students as they came forward to receive their cer- 

tificates, particularly Messrs. Perey W. Britton, and W. H. B. 
| Green; Mr. Britton was awarded a special prize for the best sketch 
| of an engine, and Mr. Green a special prize for a paper on loco- 
| motives. 

Thanks were voted to the examiners, and in reply to a vote of 
thanks, Mr. J. W. Wilson, principal of the school, expressed 
warmly his personal thanks to the examiners for the trouble and 
pains they had taken in the discharge of their duties, and to the 
committee for the cordial support they had always given him. If 
other engineering students were unruly and ungovernable, his were 
not; they had worked very well indeed with the thermometer at 
90 deg. in theshade. He would urge his young friends to perse- 
| verance. He had offered a little prize for the best freehand draw- 
ing of an engine. Sixteen had put down their names, but only 
two had come in; this was not as it should have been, and he 
would counsel them to ‘‘ peg away,” which was a very good motto 
for anengineer. He might mention that a former student in the 
school was now in a large concern in Manchester as a pupil, and 
had been taken at a reduction of a hundred guineas in the pre- 
mium. Another had got placed with an eminent firm without 
any premium at all. Hedid not, however, wish his young friends 
to think that they could ali do that. . 

A vote of thanks to the chairman closed the proceedings. 








Tue Russian authorities announce that the Polytechnic Society 
of Russia has been authorised to hold an exhibition of machinery, 
apparatus, and tools, with the exception of locomotives and port- 
able engines, invented or improved in construction since the year 
1872, whether of Russian or foreign origin. | Application for 
admission to be addressed to the Société Imperiale Polytechnique 
de Russie, at St. Petersburg, with complete descriptions and 
drawings, with prices ; and objects admitted will be received till 
the end of September. The exhibition is to open on the Ist of 
October and to close on the Ist of April in each year. Medalsand 
honourable mentions will be awarded, and the society will recom- 
mend such machines, &c., as it thinks of special importance, to the 
attention of the Russian Government. No charge is made for 
space, and the society will supply the requisite motive power, but 
not pulleys or driving-bands, take general charge of all the ma- 
chinery when once in proper order, insure the contents of the 
exhibition, take charge of packing cases, re-pack, conduct experi- 
mental trials and make the results public, and manage sales 
without any fees. Exhibitors are bound, however, to remain, or 
cause their engineers to remain, ten days at the exhibition, if re- 
quired, in order to instruct the officials in the working of the 
machines. All the reports on the objects in the exhibition to be 
made within the first two months of the door being open. Pro- 
vision is made for placards, announcements, and hand-bills of all 
kinds of a commercial character. Wall space for this purpose will 
be charged at the rate of twenty shillings per square ‘metre 
monthly ; and announcements will be translated into Russian, if 
desired, and 1200 copies printed at a fixed charge of twenty 
‘ Books of ‘patterns, with prices, 


shillings per pdge of any size. h 
will be itte tis with such announcements, or may be ex 


All machines, &., will ke 





hibited on the wall at the same rate. 
admitted duty free, except when sold. 
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ROPER’S LIFE RAFT. 
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Ir would appear that shipowners are disposed to consider the 
advisability of adopting life rafts in addition to boats as a means 
of saving life at sea. Asarule all such expedients are unwieldy, 
costly, and in the way on board ship; but there can be little doubt 
that they would prove eminently useful in many cases of sudden 
disaster. We illustrate in the accompanying engraving a life raft 
which has attracted some attention in Liverpool, and appears to 
get rid of many of the objections to the use of the life raft system 
to which we have referred. The invention consists in placing rafts 
across ships above the bulwarks extending from side to side of the 
ship, in similar positions to that occupied by the captain’s bridge. 
Any number of these rafts may be provided according to the size 
of the ship. For small vessels one raft amidships might suffice ; 
for troop transports, emigrant ships, and ocean-going passenger 
steamers, there might be one in the middle, and two others close 
to the poop and forecastle; and it is claimed that they may be 
constructed of ample dimensions to provide accommodation for 
every person on board the largest and most crowded ocean-going 
ship, in whatsoever service empioyed. These rafts may be con- 


structed of steel plates, or of wood, but an essential principle of | 


their construction must be that they are cellular, so as to give 
great buoyancy. The cells may be filled with cork, or other light 
material, so as to secure greater buoyancy. The deck is of wood, 
and the raft is provided with the usual bridge fittings; it rests 
upon iron beams furnished with friction rollers. These beams will 
form the Jaunching ways in case of need; the raft may be launched 


on either side of the ship, and the bulwarks are so constructed as | 


to open to the width of the raft, and form an extension of the 
launching ways. 

The raft is fitted with stanchions of 4ft. high all round, with an 
iron netting at the bottom for half that height; it is furnished 
with a rudder, masts, and oars, or sweeps, that are lashed to the 
stanchions. Round the deck of the raft are water-tight lockers 
accessible by screw caps that may serve as seats, and furnished 
with sails, provisions, water, rockets, compass, signal flags, and 
other necessaries for a voyage. Sockets for the masts are provided 
in the deck of the raft, and the iron rails that surround it are 
furnished with rowlocks for the sweeps. The raft willbe lowered 
by rack and pinion, or an arrangement of friction gear. The 
simple action of a lever is intended to release the fastenings and 
open the bulwarks, and if all goes right the raft glides into the 
water freighted with passengers, whose weight gives it an impetus 
that assists it in clearing the wreck. 

In the engravings, Fig. 1 is a fore and aft elevation of an ocean- 
going steamer, showing the positions of the rafts. Fig. 2 is an 
elevation of raft, showing brackets for supporting the stanchions. 
Fig. 3 shows one way in which the raft may be supported. The 
stanchions b carry a sliding block c, containing a shackle d, for 
fastening a chain passing over the wheel ¢; a is the beam 
passing from side to side of the ship and forming the 
launching ways. In this beam are the friction rollers, and 
there is a drum, round which the chain passes. Figs. 4 and 5 
show part elevation and part plan of a steel raft, with 
a deck in two thicknesses, showing also the lockers and general 
mode of construction. Fig. 6 shows a raft constructed of a series 
of thin steel cylinders, Fig. 7 shows the raft equipped for service. 
Aisa method of lowering; at B another method is shown ; a is 
the beam, b the stanchion, ¢c the sliding block, d is a plate fitting 
round the stanchion on deck, ¢ is a piston on the end of stanchion, 
f is a hydraulic cylinder, supplied from the pump as shown, andg 
is the outlet for the water when the raft is to be lowered. The 
dotted lines show the bulwark let down, and the raft in process of 
being launched. Figs. 8 and 9 show worm and pinion arrange- 
ments for lowering ; the worm is worked by the lever f and the 
hand wheel / ; ¢ is the pinion. 

The raft, in case of ships foundering, would be self-floating, 
and in fires, or circumstances of sudden emergency, could be 
launched in a few seconds, 

We are informed that a working model of the invention is under 
consideration at the Board of Trade, but we have no knowledge as 
to any decision arrived at by the board, 


THE THEORY OF AERO-STEAM ENGINES. 
By Mr. J. A. HENDERSON, M.E. 

We revroduce the following paper from the Journal of 
the Franklin Institute, a note by the editor of which pub- 
lication is appended in the form of a foot note.* We think 
this paper will be received with interest by our readers :— 

Among the possible forms of heat engines, it is probable that 
only those using steam and air as their working fluids will con- 





*We publish the following paper as the first theoretical treatise on 
the Aero-Steam Engine which has yt to complement the work of 
the late Professor Rankine on other heat engines. The article is abridged 
from a graduating thesis at the Stevens Institute of Technology, at the 
close of the college year 1872-73. The author, who has since been em- 
ages by the Delaware Iron and Shipbuilding Company, Chester, Pa., 

as just accepted a position at the Baltic Ironworks, St. Petersburg, 





| tinue as heretofore to be largely applied to practical purposes, The 








latter include gas engines, as the coal gas used in them merely 
forms the supply of fuel, and constitutes but a small fraction of 
the whole of the air required to act as a medium in the conversion 
of its heat of combustion into mechanical energy. A late publica- 
tion refers toa French invention in which the expansion of oil 
undergoing changes of temperature furnishes the motive force, 
and theoretically all liquids and even those solids, as certain of the 
metals, adapted to withstand the range of heat, might be so ap- 
plied, but the many difficulties incurred in their practical use and 
construction have prevented, and will probably continue to pre- 
vent, their introduction. The same may be said of ammonia 
engines, and bisulphide of carbon or other engines, where, in ad- 
dition, special precautions have to be taken to guard against loss 
of their comparatively expensive working substance. 

An inspection of the relative efficienices of air and steam, that 
is to say, of the proportions of the whole heat entering those 
working fluids, which, under given practical conditions as to tempera- 
tures, pressures, &c., can be converted into mechanical work, shows 
an advantage in the use of air. Thisis connected with the differ 
ence between a fluid, which as employed undergoes change of 
state from the liquid to the gaseous form, and permanent gases, 
It is true, as will be further on more fully shown, that it is 
theoretically possible with the same range of temperature to 
obtain the same maximum efficiency whatever be the working 


fluid, but practically the conditions required to reach this maxi- | 


mum are much more difficult to attain in steam than in air, The 
steam engine, however, possesses, so many general advantages over 
the air engine, such as compactness for a given power, and dura- 
bility on account of the moderate temperature of the steam, even 
where high pressures are used, that it will probably never be more 
than supplemented by any other prime mover. As each of the 
fluids in these two cases seems to have its special advantages, the 
question of some economic combination of the two was naturally 
suggested, and has been to a limited degree realised within the 
past few years. An increased efficiency in steam engines is said to 
have been attained by the injection into the boiler of a small 
amount of air previously passed through a heater, after the plan 
of Mr. Warsop, or of a portion of the products of combustion, 
properly freed from ash. 

This subject of the use of air and steam in mixture in the so- 
called aero-steam engine was discussed by the late Professor 
Rankine in a short article republished in Van Nostrand’s Eclectic 
Engineering Magazine for February, 1873, from a_ preceding 
number of THE ENGINEER, and entitled ‘‘ Remarks on the Theory 
of Air and Steam Engines.” Upon reading it about a year ago, the 
idea occurred to the writer of the possibility of enclosing in a 
boiler a furnace with fuel undergoing combustion under pressure, 
as in ordinary furnace gas engines like Roper’s or Shaw’s, and of 
employing the joint products of combustion and steam for the 
working fluid, thus utilising the whole of the heat from the fuel 
by saving the considerable portion which in common steam boilers 
is lost up the chimney, in addition to obtaining a further increase 
in efficiency from the air according to the statement already given. 

In such a case the hot gases would first meet with the water 
after its formation into steam by the boiler proper. Carry- 
ing out the idea farther, the plan was suggested of injecting the 
hot products of combustion directly into the water, so that if 
desirable a still greater portion of the heat might enter the 
steam. This would bear some analogy to the process of injecting 
air into the molten metal in making Bessemer steel, and to the 
method of boiling water by the direct injection of steam. Upon 
reference, however, to authorities, this idea was found not to be a 
newone. A patent datedin 1871 was taken out in England by 
aMr. Adams for a boiler embracivg the fundamental points. It 
is nevertheless very elementary in form and does not seem to have 
its parts proportioned to their uses, as may be seen upon an ex- 
amination of the drawings as given in Burgh’s recent ‘‘ Treatise 
on Boilers.” Mr. Burgh has evidently expressed his convictions 
without looking very deeply into the theory of engines used with 
such a class of boilers, as he concludes his description by saying : 
‘We here add that natural laws are entirely at variance withthe 
above theory, and therefore have no hesitation in saying that all 
the steam generatedin that boiler would be required for the blow- 
ing engine ; consequently, the motive power is entirely absorbed 
in the working of the boiler only.” 

The only other boiler of the kind to be found was described in 
another part of the same work, having been patented in 1869 by 
Mr. Fox, an Englishman. It is a locomotive boiler to be used with 
liquid fuel, the air for combustion being compressed by a donkey 
engine with separate steam boiler, and thence passed through the 
Russia, under Mr. E. J. Reed, C B., the distinguished British naval 
architect. His absence from the country has prevented his revision of 
the proofs. The paper has, however, been through the hands of his in- 
structor, Professor Thurston, and we trust will be found to contain no serious 
errors. The interest shown by engineers in the recent attempts of Warsop 
and others to introduce this — will fully justify the publication of its 
theory, although the paper will be found more purely mathematical than 

ose which we are accustomed to give a place to in the Journal of the 
Franklin Institute. 








fire-box and finally injected into the water. As will be seen on 
inspection of the drawing in Burgh’s treatise, this boiler also has 
many defects which indicate that it had not seen service. Two 
points especially striking in both of these plans are the smallness 
of the pipes for transmitting the air, and the want of adequate 
provision for combustion under pressure and the injection of the 
products in the water. The volume of air necessary to furnish the 
fuel for boilers of the sizes represented has been far under esti- 
mated. Having examined those works that would be likely to 
give notices of such boilers, without further success than finding 
the above two impracticable examples, it is probable that none 
others, where the whole of the products of combustion are mixed 
with the steam, have been patented, and it is quite certain that 
none have come into actual use. 

Mr. Warsop’s plan, where only a small percentage of air is in- 
jected, and which has been practically tried with increased 
efficiency, is one of quite a different nature. In making a general 
examination into the question of the advantageous use of aero- 
steam engines utilising the whole of the products of combustion, 
and more especially into the feasibility of constructing boilers for 
such engines in a practical form, the investigation may be con- 
ducted under the following heads:—(1) T'o determine by the prin- 
ciples of thermo-dynamics, thetheoretical efficiency, together with 
those other quantities of practical importance which apply to air 
and steam when combined in this manner, under various condi- 
tions as to pressure and temperature, and with varying propor- 
tions of air in the mixture above that necessary for complete eom- 
bustion of the fuel. (2) To examine what form of mechanism 
would be fixed upon for a boiler to be constructed a to 
this plan, after full consideration of all these quantities, and to 
discuss the general feasibility of the project, pointing out in detail 
the possible advantages and the difficulties liable to be practically 
met with. 

It is proposed in the present article to treat the first only of these 
divisions as embracing essentially a theory of aero-steam engines 
using the whole of the products of combustion from imprisoned 
fuel. The results of investigation into the last division may be 
published separately at some future period. Previous to taking 
up the direct mathematical discussion of the subject laid out 
before us, it would not be out of place to make a few general re- 
remarks on the efficiency of air and steam, as used in separate 
engines, in order that we may be better prepared to infer the results 
which would occur upon their being used in mixture. The effi- 
ciency of the fluid of a heat engine is defined to be the ratio of the 
mechanical energy exerted by a given mass of the fluid in the 
engine, to the mechanical equivalent of the total heat supplied 
the same from the external source of heat. In order to realise 
the greatest possible efficiency of the fluid in any heat engine, 
which when working between given limits of absolute 
temperature Ti and T2, is known to have the value at or 

L 
the ratio of the range of temperature to the higher absolute 
limit, it is necessary that the whole reception of heat occur at the 
upper limit, that the whole of the rejection take place at the lower 
one, and as a further consequence, that the elevation ef tem- 
perature between the two limits be produced by the expenditure 
of a sufficient quantity of mechanical work, which same amount 
is given out again in expansion while the working substance having 
received its supply of heat is falling in temperature to the lower 
limit. This maximum efficiency, which was first demonstrated to 
exist by Carnot, is called by Professor Rankine that of elementary 
heat engines. ‘The difficulties arising in completely fulfilling the 
conditions of elementary heat engines have not been overcome in 
any of those engines so far constructed. The degree of approach 
to the practical fulfilment varies considerably with the class to 
which the working fluid belongs. Among the several kinds of air 
or gas engines where the fluid very nearly obeys the laws of « per- 
fect gas, this maximum efficiency may in certain cases be theo- 
retically reached, as in the perfect air engine of Carnot, and in 
Ericsson’s and Sterling’s engines, by the use of the regenerator as 
described in Rankine’s treatise, but the difficulties to be en- 
countered in the transmission of heat through the cylinder walls 
or through a heater at high temperatures have thus far effectually 
prevented either of these engines from coming into extensive use. 

In another proposed by Joule, the greatest theoretical efficiency 
is somewhat lessened on account of the exhaust necessarily taking 
place at a higher temperature than the induction at the compress- 
ing pump, but certain practical advantages are obtained which 
have already pushed it far more into use than any of the others 
just mentioned. As originally projected, this engine has never 
been constructed, but by a little inspection it will be seen that all 
of the modern furnace gas-engines such as those of Roper and 
Shaw, as well as Brayton’s gas-engine, embody Joule’s funda- 
mental plan, viz: First compressing the working fluid according 
to an adiabatic curve to an intermediate temperature, dependent 
upon the ratio of compression and lying between that of the ex- 
ternal air and the highest chosen limit, then supplying heat from 


the fuel to further elevate it tothe upper limit, expanding v ith 
constant pressure to a point of cut-off, then carrying eut the ex- 


pansion without gain or loss of heat to atmospheric pressure, and 
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finally exhausting at a constant lower limit of temperature, 
which, owing to the a not having been carried on to the 
upper limit and the whole of the additional heat there sup lied, is 
higher than in the case of the ‘perfect engine.” The formula 
for efficiency remains the same as for elementary heat engines, 


being u—ts but owing to the greater elevation of the exhaust 
1 
temperature T, its value is reduced for the same initial tem- 
erature T; before expansion. The cycle of operations undergone 
in Joule’s engine is thus fully described as being applicable to the 
air part of an aero-steam engine worked upon the plan here to be 
discussed, 

The efficiency of an engine using saturated steam and expanding 
without gain or loss of heat would be that of an elementary heat 
engine, were it not that a portion of the available heat supplied 
to the steam is wasted, so to speak, in elevating the feed-water to 
the upper limit of temperature, the boiling point of water under 
the given pressure. It has been pointed out that this waste 
might be avoided in a condensing engine by suddenly prevent- 
ing further abstraction of heat by the condenser at such a point 
in the return stroke that the heat due to the work of compres- 
sion for the remainder of the stroke may, while at the same 
time condensing the residual steam, elevate its temperature to 
that of the water in the boiler ; the whole of the elevation will thus 
be produced by work of compression, and (for the same heat 
furnished to the steam) the work developed by expansion will be 
increased not only by an amount equivalent to this loss by com- 
pression, but by an additional quantity due to the increased 
efficiency of the engine asa whole. This mode of attaining the 
greatest theoretical efficiency is of course known to be entirely im- 
practicable, but in the article ‘* Remarks on the Theory of Air and 
Steam Engines” before referred to, Rankine proposes to produce 
an equivalent effect by making use of an excess of the heat of 
compression of air. The air would have to be in such quantity 
for the whole heat developed by its compression from the atmo- 
spheric pressure tv that within the boiler, as to be sufficient for 
heating up the feed water to the boiling point without cooling 
down the air below the same temperature. 

In the case of superheated steam, there is, as might be expected, 
an increased efficiency over saturated steam at the same pressure. 
But this increase by no means corresponds with that of the 
theoretical maximum efficiency as calculated from the limiting 
temperatures even when an allowance has been made for not 
heating up the feed water by mechanical means. Thus there is 
given in Rankine’s treatise on the steam engine an example of a 
condensing engine, where under an absolute boiler pressure of 
341b, per square inch, corresponding to a boiling point of 257°5 deg. 
Fah., the efficiency of the steam when used in the saturated state 
was (°12S, and when further superheated up to 428 deg. was 0°145, 
being greater than the previous value only in the ratio of 1°18 to 1, 
whereas, according to calculations based merely on the range of 
temperature as for elementary heat engines, the ratio of increase 
should be between two and three, the temperature of condensation 
remaining the same. The cause of the comparative smallness in 
this departure from the efficiency of saturated steam, even when 
superheating is carried on to double or treble the actual range of 
temperature, seems to be that when the heat being supplied to 
any engine has once fallen in grade to any fixed lower temperature, 
it is impossible to get a theoretical maximum efficiency for this 
heat, corresponding to an upper limit higher than this tem- 
. perature. In the present case of superheated steam, the 
great mass of the heat supplied is used in evaporating the 
water, and consequently cannot have a maximum efficiency 
greater than that due to a range between the boiling point and 
the temperature of condensation, while only the remaining small 
fraction of heat used in superbeating can really be considered in 
connection with the excess of temperature above the boiling point. 
This explanation would thus, in a general way, account for the 
comparatively slow increase in efficiency of superheated steam 
with temperature added in superheating; and it shows, further- 
more, that for the same highest limit of temperature steam will 
become more efficient in proportion as it is less superheated 
by increasing the pressure and so elevating the boiling point. 
These remarks will afterwards be made use of in explaining the 
increase of efficiency with pressure in the case of aero-steam 
engines. 

In taking up the subject proper of this essay, the question 
primarily to be considered is, to what extent air can be mixed 
with steam and the steam in the combined fluid efficiently con- 
densed; or, more particularly, whether a boiler injecting into the 
steam such a proportion of air as the whole of the products of 
combustion can be used with a condensing engine. The size of 
the lifting ov will of course have to be increased in the 
direct ratio of the quantity of air introduced, and its volume must 
be that of the air to be ejected at the diminished pressure and 
temperature of the condenser. Where the proportion of steam 
largely exceeds that of the air, as in Warsop’s plan, it is very 
probable that as far as the air-pump is concerned, a condensing 
engine could be employed, but in the present case although the 
resistance of the pump might be fully compensated by the in- 
creased efficiency, its volume would have to be so far increased as 
to render its use impracticable. This may be inferred from the 
results obtained by calculation in one of the subsequent examples, 
where although the least amount of air necessary for complete 
combustion was used, the condenser poe when single-acting 
would have to be 27 times, or when double-acting 1°35 times the 
volume of the main double-acting aero-steam cylinder. The latter 
itself has to be made larger than if the steam alone were yielding 
the same power, by a volume about equal to that of the compressing 
pump for the boiler. There is also another el + to be considered, 
which although advantageous for efficient expansion in unjacketed 
cylinders, may put a stop to the use of condensation, even when 
but acomparatively small quantity of air is in mixture ; and this 
is the retardation which the air offers to the transfer or rush of 
steam to the condensing surfaces. These two serious objections of 
size of pump and non-efficiency of condenser indicate that it 
would be here impracticable to make use of condensation, and on 
this account the calculations and formule will only refer to non- 
condensing engines. It might be here mentioned that in such 
engines, although the expansion is not carried out beyond the 
atmospheric pressure, owing to the tension of the steam being but 
a fraction of that of the working mixture, the temperature of 
exhaust may be carried considerably below 212 deg. before con- 
densation occurs, and the increased efficiency which a condenser 
commonly obtains by lowering the temperature of rejecting heat 
below that same point thus partially realised. It might be wholly 
realised were the air in sufficient excess, The case to be discussed is 
thus restricted to that of a high-pressure acro-steam boiler and 
engine of the following general description :—The boiler would be 
provided with an enclosed furnace, from which the whole products 
of combustion under pressure would be injected into the water, 
and there so lowered in temperature at the expense of further 
formation of steam that when thoroughly mixed with all of 
the steam formed a given final temperature of superheating would 
be produced. The engine would consist essentially of a main 
working cylinder using this mixture expansively to at heric 
pressure, an air-compressing pump to supply the imprisoned fuel 
at the boiler pressure, and of the mechanism by which the two 
would be connected and the excess of work delivered. 

(Zo be continued.) 











ADMIRALTY instructions have been received at Chatham Dock- 
yard notifying that an increase of pay has been granted to the 
engine drivers and stokers employed in the yard. The men are to be 

id for seven days a week ins of six, and are to be paid over- 
time for all time after working ten hoursa day. Formerly the 
men were at work almost all hours, and received but little extra 


pay. The new order will give some of the men nearly 10s. a week 
more. 





THE VIENNA TRAMWAYS. 


Tue Austrians commenced tramways in their capital in 1868, 
and they have been rapidly developed and worked. A report re- 
cently published affords a good deal of general information on the 
subject. Six months since the Vienna tramways extended in 
double line over twenty-five miles. The number of passengers has 

one on increasing from six millions in 1868 to thirty-four millions 
in 1873, the Exhibition year. In the last-named year the number of 
carriages on the line was 280, and the number of passengers per car- 
riage, daily, was 338, each vehicle carrying sixty to seventy at a time. 
The average payment per passenger is less than 24d., and the re- 
ceipts in 1873 amounted to £297,214, a large amount for a city 
with a population of only 825,000. Everything was favourable to 
the adoption of the growth of tramways in Vienna— an antiquated 
system of omnibuses, dear cabs, broad boulevards, populous out- 
skirts recently added to the city, and railway stations a consider- 
able distance from the centre of the city. Much experience has 
been gained respecting the best form of tramway carriages ; at first 
they were built with imperiales, or seats on the roof, but these have 
been entirely abandoned. 

The whole of the lines are in the hands of a single company. 
The lines are all double, and the steel rails lie on sleepers of oak 
with transverse sleepers of the same wood. The paving is excel- 
lent. and carefully kept. The construction of the lines cost 
£239,854. 

At the commencement of the present year the company had 
1864 horses and 554 carriages, vebicles drawn by two horses, 
assisted where requisite by another horse ridden by a lad. The 
horses are from Hungary ; they are smaller than the percherons 
used by the Paris Omnibus Company, and worth about £18 each. 
They are too hard-worked, and wear out rapidly ; they are ex- 
—— torun more than eighteen miles per diem. The company 

ad to purchase 1100 last year. The rations of the horses are 
abundant, and cost in 1873 about 1s. 10d. a day. 

The company has not half its carriages at work ; at first it had 
winter and summer vehicles, but afterwards the saloon carriage 
was adopted. This vehicle has eighteen places only, and the 
smokers and non-smokers are separated. The seats are transverse, 
with a passage through the middle as in American cars, and only 
two persons on each seat. Stoves are used in the winter. The 
cost of a new carriage is £180, and although they are solidly built 
the repairs were found to amount to about 4s. 9d. per vehicle per 
day. This expense has, however, been reduced by one-half since 
the company established its own workshops. 

The capital of the company is £500,000 in shares and £140,000 
in obligations—total, £640,000. The dividend and interest 
amounted in 1873 to 10 per cent. ; but it must be remembered that 
that was Exhibition year, and if the receipts were large the ex- 
penses for extra horses and carriages were also large. The daily 
receipts per carriage average £3 less a few pence, and the expenses 
£2 8s. 6d., giving a profit for the year of £54,942, to which were 
added the receipts for dung, &c. It may be stated that previous 
years do not exhibit a result very much inferior to that of 1873, 
the number of passengers per carriage daily having been 317 in 
1871, 331 in 1872, and 338 in 1873. 

Continental statisticians have arrived at the conclusion that the 
right principle for tramway carriages is to have them small and 
running constantly ; one of these Austrian saloon carriages has 
therefore been taken to Paris, and will most probably be the type 
of those to be used on the new tramways. 

In the discussions respecting the proper kind of carriages and 
modes of working railways and tramways respectively the follow- 
ing conclusion has been drawn, namely, that the object of a rail- 
way is to collect as large a b of r gers as possible in a 
few trains, while the object of a tramway is to convert every yard 
of ground into a station, and to pick up passengers so fast as not 
to allow them to accumulate.—Journal of the Society of Arts. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners ef Patents. 








Grants and Datesof Provisional Protection for Six Monthe. 


2281. Improvements in the manufacture of Horse and Tir Naixs, George 
Thomas Mackley, Shoreditch, London.—l1st July, 1874. 

2303. An improved method of Hanoino upon their AxLeTREEs the Bopigs 
of those Carts which can be tipped to empty them of their contents, 
Edward Warner and Edmund Freeman Woods, Stowmarket, Suffolk. 
2305. Improvements in Brakes for omnibuses, tramway cars, carts, and 
other similar vehicles, Henry Schallehn, Brixton, Surrey.—A communi- 
cation from Carl Daniel Christopher Briihs and Johan Georg Bohringer, 

Hamburgh, hm a oS July, 1874. 

2433, Improvements WatTerPROOFING or making waterproof and 
strengthening wool and other fibrous felts by means of adhering such 
felts to a woven fabric by use of dissolved india-rubber or any other 
waterproof gum or prepared oil for domestic and outdoor use, Alfred 
Mortimer Job, Cannon-street, London. 

2443. Improvements in Sieeve Links and Sorirarres, and other fasten- 
ing» for jewellery and dress, John Boultbee Brooks, Birmingham.—11th 
July, 1874, 

2461. Improvements in the Treatment of Urine and Liquip Sewace in 
order to fix the azote and phosphate substances contained therein and 
convert them into solid matter, and in apparatus for the same, William 
Spence, Quality-court, Chancery-lane, London. — A communication 
from Emile Seraphin Joseph Forgeois and Victor Louis Claye, Paris,— 
14th July, 1874. 

2485. A Setr-actinc Damper for steam boiler and other furnaces, Alfred 
James Eastwood, Richard Ainsworth, and James Eastwood, Blackburn, 
Lancashire.—l6th July, 1874. 

2505. Improvements in Traction Sprinos for Venicies, and in the means 
for attaching the traces thereto and releasing the same therefrom, 
Charles Denton Abel, Southampton-buildings, Ch 'y-lane, London. 
wan a from Ludwig Fehrmann, Potsdam, Prussia.—17¢h 

uly, 1 

2515. ee in REGISTERING TuRNSTILES, George Lowry, Salford, 

Lancashire. 





2521, A new apparatus for Preventina Raitway and other Trarns from 
Leavine the Merats, the said apparatus being also applicable as a 
brake, William John Labett, St. Thomas-street, Portsmouth, Hants.— 
18th July, 1874. 

2532. Improvements in Treatina Suaar, Syrups, and Juices for de- 
bog | and purifying sume, William Whitthread, Liverpool.—20th 

uly, 1874. 

2575. Improved Hyprostatic FIRE-EXTINGUISHING APPARATUS, William 
Neill, Eccleston-street, Pimlico, London. 

2577. Improvements in Tars or Vatves to be used for decanting airated 
beverages, Daniel Elias, Southport, Lancashire. 

2579. Improvements in Mtyers’ Sarety Lamps, Alexander Melville 
Clark, Chancery-lane, London. — A communication from Benjamin 
Tappan, Steubenville, Jefferson, Ohio, U.S. 

2583. Improvements in the Construction, HeaTinc, and VENTILATING 
Houses and other buildings, Ancell Ball, Spalding, Lincolnshire. 

2585. Improvements in PLatrorM WEIGHING Macuines, John Bartlett, 
Bristol. —23rd July, 1874. 

2587. Improvements in the manufacture of ILLummNatTinG Gas, aud in 
the apparatus or means employed therefor, Henry Aitken, Falkirk, 
Stirling, N.B. 

2588. Improvements in Soar Compasses, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Charles 
Theodore Pierson, Ramapo, New York, U.S 

2589. Improvements in the mode of Riritnc Frre-arMs, Robert Punshon, 
Hatherleigh, Anerley Park, Surrey. 

2590. Improvements in the manufacture of Boots and SxHors, Henri 
Adrien Bonneville, Piccadilly, London.—A communication from Louis 
Nevitre, Marseilles, France. 

2591. Improvements in constructing and mounting various kinds of 
Brooms and Brusues, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Louis Nevitre, Marseilles, France. 

2592. An improved Drivine Bett, Francis Fleming, West-gtove Mill, 
Halifax, Yorkshire. 

2594. Improvements in apparatus or machinery for making ConcrETE, 
William Henry Le Mesurier, Clifton-road, Tranmere, Cheshire. 

2595. Improvements in Britt and Brace Buckies, Edwin Fisher, 
Birmingham. 

2596. An improved Fasrentnc for JEWELLERY and ARTICLES of Dress, 
John Compton Weeks Jefferys, Tottenham-court-road, London. 

2597. Improvements in machinery for CurTine or PERFORATING Paper, 
CaRDBOARD, and other similar substances, James Salmon and Richard 
Mills Wood, Manchester. 





2598. Improvements in machinery for Turninc and Currinc Woon, 
— and other materials, John Maynes, Albert Works, West Gorton, 


2. 

2600. An improved Pacxino for Botries and other fragile articles and 
substances, John Ivimy, Patcham, Sussex.—A communication from 
Oliver Long, Boston, Massachusetts, U.S.—24th July, 1874. 

2602. An improved Unper Covcu Ro tier to be used in that class of 
paper-making machines commonly called American or ‘‘ Yankee,” 
Robert Craig, Newbattle Mills, Midlothian, N.B. 

2603. Improvements in Mouxps for Castine Steet and other Meta. 
Incors, John Heaton and Alfred Washington Stoker, Sheffield. 

2604. Improvements in the ConsTRUCTION, ARRANGEMENT, and Frixino of 
Rattway Burrer Sprivos, also applicable for other similar purposes, 
Johan Anderson Lindblad and John Edey, Sheffield. 

2605. Improvements in Srop Vatves, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Ernest Biega, 
Breslau, Prussia. 

2607. Improvements in the means or apparatus for GoveRNING or 
ConTROLLING the Speep of Steam Enotnes, John Kirby and Mark Ellis 
Kirby, Thwaitegate, near Leeds, Yorkshire. 

2608. Improvements in apparatus for CLostna Doors and Gates, Thomas 
Thornton, Saltburn-by-the-Sea, Yorkshire. 

2609. An improved Corn AssorTER, Henry Woodward, Birmingham. 

2610. Improvements in the production of Tapes or Lappers for VENETIAN 
Buryps, Marcus Brown Westhead and Robert Smith, Manchester. 

2611. Improvements in TrLescoric or Supine Jornts, applicable to the 
construction of optical instruments and for analogous purposes, Tyson 
Crawford and Edwin Naylor Russell, Ludgate-hill, London. 

2612. Improvements in the Construction and Movuntinc of the Steam 
Borrers of locomotive, portable, traction, and other engines, William 
Rudd Oswald and Thomas Ridley Oswald, Sunderland, Durham. 

2613. Improvements in Setr-actinc Coup.ines for Raitway CARRIAGES 
and Wacons, Alfred Buckingham Ibbotson, Globe Steel Works, 
Sheffield. 

2615. Improvements in Sroves for cooking purposes, James Stone, 
Gray’s-inn-road, London.—25th July, 1874. 

2616. Improvements in the manufacture of Srert, and of materials used 
in the manufacture of steel, William Mallabey Murdock, Barrow-in- 
Furness, Lancashire, and Joseph Storey, Lancaster. 

2617. Improvements in PasotTocraPHic AprpaRatus, Thomas Lester, 
Ossington, Nottinghamshire. 

2618. Improved apparatus for GeneraTine Gas for Licutinc, Heatina, 
and Cookin, John Gaukroger, Todmorden, Yorkshire, Samuel Fielden, 
Walsden, Lancashire, and Adam Aitchison, Manchester. 

2620. Improvements in the manufacture of Twist Lace upon twist lace 
machines, Alfred Topham and Jabez Topham, St. Pierre-le-Calais, 
France, and Frederick Topham, Nottingham. 

2621. Improvements in REFRIGERATING or FReEzING Liquips, and in 
apparatus employed therein, John Gamgee, Great Winchester-street, 
London, and Robert Allee Purkis, Cheam, Surrey. 

2622. Improvements in Automatic Musica InstRuMENTS, Daniel Imhof, 
Oxford-street, London. 

2623. Improvements in the mode of Propucine Desians or PATTERNS on 
Surraces by the aid of stencil plates, Edward Lee, High Holborn, 
London. 

2624. Improvements in the manufacture of Prusstare of Porasu and 
PrussiaTe of Sopa, and in the means employed for collecting and 
utilising the gases and other substances emitted in the manufacture 
thereof, Samuel Nicld and Benjamin Foster, Leeds, Yorkshire.—27th 
July, 1874. 

2625. Improvements in ELecrro-MaGNets and in BatrEeries or apparatus 
to be employed therewith, Thomas Slater, Euston-road, London. 

2626. Improvements in the method of and apparatus for Heatinea Arr, 
and in the application of the same to drying, boiling, and other 
purposes, Robert Heaton Taylor, Sheffield. 

2627. Improvements in the manufacture of Tyrzs for Printina, and for 
the production of name and other similar show-plates, James Nall, 
George Goldsmith, and James Dilkes, Leicester. 

2628. Improved means or apparatus for GeNneRATING and APPLYING 
Evectricity for THERAPEUTIC purposes, ThomasWelton, Grafton-street, 
Fitzroy-square, London, 

2630. Improvements in Kitcuen Rances, Henry Pain, Northampton. 

2631. Improvements in ILLuminaTeD Pressure and VacuuM GavuGEs, 
Arnold Budenberg, Manchester. — A cc ication from Bernhard 
August Schiiffer and Christian Frederick Budenberg, Buckau Magde- 
burg, Germany. 

2633. An improved apparatus for TesT1nG the Quatiry of MILK, extracts, 
pigments, powders, and other matters, William Tinker, St. Paul’s- 
churchyard, London.—A communication from Dr. Jan Thomas Munnich, 
Haarlem, Holland. 

= aor VacinaL Srecucum, Ernest Diedrich Pape, New 

ork, U.S. 

2635. Improvements in apparatus for Cirerinc or SHEARING ANIMALS, 
Robert Martin, Old Charlton, Kent. 

2636. Improvements in Braces, Lucien Fromage, Rouen, France. 

2637. Improvements in ELrEctricat INTERCOMMUNICATION in TRAINS, 
George Kift Winter, Arconum, Madras, British India. 

2638. Improvements in machinery for Curtinc Woop and other sub- 
stances, Matthew Glover, Wortley, near Leeds, Yorkshire. 

2639. Improvements in the manufacture of Sopa and Porasu, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
— Griineberg and Julius Vorster, Kalk, Germany.—28¢h July, 

74. 

2642. Improvements in the manufacture of Pararrine and ILLUMINATING 
and Lusricatinec O11s from Perroteum, Herbert Wilkin Colquhoun 
Tweddle, Southampton-buildings, London. 

2643. Improvements in the construction of Rattway Brakes, Bristow 
Hunt, Lincoln’s-inn, London.—A communication from Picrre Joseph 
Le Belleguic, Paris. 

2644. Improvements in the construction of Boots and Suogs, Reginald 
Melvill Sandys, Gorton, Lancashire. 

2645. Improvements in machinery and apparatus for Tyivc up Corn or 
other cereals into sheaves or bundles, William Hillam, Croxton Kerrial, 
Leicester. 

2648. Improvements in ELEcTRO-MAGNETIC Governors for steam heating 
and drying apparatus, Alexander Melville Clark, Chancery-lane, 
London. — A communication from Julien May Bradford, Portland, 
Cumberland, Maine, U.S, 

2649. Improvements in Mattresses, George Neelin Torrence, Lincoln’s- 
inn, London.—29th July, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2646. Improvements in the method of and apparatus for TRANSMITTING 
Musica Tones by Etecrricity, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Elisha Gray, Chicago, Cook, 
Illinois, U.S.—29th July, 1874. 

2647. Improvements in Sewine Macutnes, Robert Samuel Daville, Great 
George-street, Liverpool.—A communication from George Webster and 
John Frazer Webster, Hamilton, Ontario, Candada.—29th July, 1874. 

2650. Improvements in Lamps for burning petroleum and other mineral 
oils, William Lloyd Wise, Chandos-chambers, Adelphi, London.—A 
communication from Messrs. Henri Francois Lafaurie and Henri Firmin 
Eugené Potel, Paris. —29th July, 1874. 

2699. Improvements in the arrangement and construction of Mope. 
G.oses driven by clockwork for the purpose of demonstrating at all 
times all the astronomical phases of the earth with reference to the 
sun, Louis Jérome Napoleon Mouret, Rue Gaillon, Paris.—4th August, 
1874. 


Patents on which the Stamp Duty of £50 has been Paid 

2094. Varyino the Expansion in Enoine Cyiinpers, Lucien Guinctte, 
Mariemont, Belgium.—9th August, 1871. 

2098. Workino the Points, &c , of Raitways, Samuel Telford Dutton, 
Worcester.—9th August, 1871. 

2149. Orpwnance, Sir Joseph Whitworth, Manchester.—15th August. 1871. 

2266. Derositinc ALLoys of Nickex and Iron by Evecrriciry, Thomas 
Fearn, Aston, near Birmingham.—29th August, 1871. 

3177. EMBROIDERING Macutnes, Henry Bernoulli Barlow, Manchester.— 
3rd December, 1870. 

2077. SELr-stoppinc WinpInc Frame, Thomas Unsworth and Edward 
Whalley, Manchester.—7th Avgust, 1871. 

2081. Utitistne the Gases from Biast Furnaces, John Henry Johnson, 
Lincoln’s-inn-fields, London.—7th August, 1871. 

2082. Beer, John Henry Johnson, Lincoln’s-inn-fields, London.—7th 
August, 1871. 

2090. Sugar, James Duncan, Mincing-lane, London, John Alexander 
Reina Newlands, Knoll-road, Brixton, Surrey, and Benjamin Edward 
Reina Newlands, Charlton, Kent.—8th August, 1871. 

1992. LusricaTinG Sprypes, &c., Joseph Revell, Dukinfield, Cheshire, 
and Job Collin, Oldham, Lancashire.—28th July, 1871. 

2080. PHospHoric Acip and PuospHorus, Benjamin Tanner, New 
Brighton, Sussex.—7th August, 1871. 

2085. Sprinc Hinges for CLostnc Doors, Benjamin Turner, Bartholomew- 
close, London.—8th August, 1871. 

2214. Looms for Weavina, William Robert Lake, Southampton-buildings, 
London.—23rd August, 1871. 

2100. Prerpartnc Peat and Peat CHarcoat, William Whieldon, West- 
minster Bridge-road, Surrey, William Bennett Hays, Yew Villas, 
Ealing, Middlesex, and Joseph Judge Hays, Hertingfordbury, Hertford- 
shire.—10th August, 1871. 

2106. Covertnc Wire with Inpia-RuBBER, &c., William Robert Lake, 
Southampton-buildivgs, London.—10th August, 1871. 
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2116. Intumtnatine Gratines for Roors and Footways, Thaddeus Hyatt, 
Gloucester-gardens, Hyde Park, London.—10th August, 1871. 

2124. BREECH-LOADING FIRE-ARMS, Charles Greville Harston, Birmingham. 
—lith August, 1871. 

2211. Spreapine Fax, Hemp, &c., into Stivers, Alfred Vincent Newton, 
Chancery-lane, London.—22nd August, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


2470. Sprinc Batances, John Silvester, West Bromwich, Staffordshire.— 
30th August, 1867. 

2288. Stampinc Letters, Francis Wirth, Frankfort-on-Maine, Germany. 
—8th August, 1867. 

2291. Manuracturinc Wueat, &c., into Ftour, Thomas James Baker, 
Farndon, near Newark, Nottinghamshire.—0th August, 1867. 





Notices of Intention to Proceed with Patents. 


1061. Distyrectine and DeoporisinG Apparatus for WATER-CLOSsETS, &c., 
Michael Henry Brown, New Cross, and Matthias George White, Land- 
port.—26th March, 1874. 

1087. BREECH-LOADING Fire-aRMs, Philippe Pieri, Bedford-place, Russell- 
square, London.—28th March, 1874. 

1095. Locks and Latcaes, Charles Frederick Whitworth, Cleethorpe — 
30th March, 1874. 

1124. PHoToGRarHIcaL PortTRAIT APPARATUSES, Frank Wirth, Frankfort- 
on-Maine, Germany.—A communication from Adolph Steinheil and 
Edward Steinheil. 

1125. Workine and Lockina Raitway Ports and 81Gnars, James John 
Frederick Stevens, Darlington Works, Southwark, Surrey. 

1126. Pans or VEssELSs, Joseph Willoughby, Plymouth, William Arkinstall 
Southwell and Thomas James Briggs, Palmerston-buildings. Broad- 
street, London, and Samuel Willoughby, Plymouth.—31st March, 1874. 

1142. PorTaBLE Enoines, Nathaniel Clayton and Joseph Shuttleworth, 
Lincoln.—1st April, 1874. 

1145. Treatino and Prerarinc Aspestos, John Cleghorn, Glasgow, N.B., 
and Thomas George Paterson, Edinburgh, N.B. 

1149. Rock or Stone Dritiine or BoriInG MAcaiNeERY, Frederick Edward 
Blackett Beaumont, Westminster-chambersa, Victoria-strect, West- 
minster.—2nd April, 1874. 

1163. Bicycies, &c., William Henry James Grout, Watson-street, Stoke 
Newington-green, London. 

1166. TRAVELLING J1B Cranes, Nathaniel Clayton and Joseph Shuttle- 
worth, Lincoln. 

1168. Taps or Cocks for Liqutps, &c., Edwin Russ, Winchester. 

1169. Propuctne a Lieut, Jean Alexis Voisin and Pierre Dronier, Rue 
St. Fargeau, Paris. 

1185. Fittinc Perroteum Lamps, &c., David Pitcairn Wright, Birming- 


am. 

1192. Puce Strrarner and Rotary Strainer, Leandre Elie, Cothiers, 
Charente, France. 

1193. AppaRaTus or Borter with Laterat Receivers for Heatine all 
kinds of Liquips, &c., William Edward Gedge, Wellington-strect, 
Strand, London.—A communication from Octave Marie Fabaa.—4th 
April, 1874. 

1198. Continuous Action Steam Brake, Fred. Broughton, Hanover 
Cottages, Regent’s Park, London, and Robert Stephens, Green-street, 
Paddington-green, London. 

1199. THERMO-ELECTrRIC PiLEs, Charles Clamond, Boulevart de Strasbourg, 
Paris.—6th April, 1874. 

1203. Preservine Poratogs, David Morris, Monifieth, N.B. 

1207. WATER-CLOsETS, &c., Stewart Peters and William Donald, Glasgow, 


1208. Rearmnc and Mowrne Macurnes, George Kearsley, Ripon.—7th 
April, 1874. 

1216, Economisinc Fuet, James Brody Brechin, Dundee, N.B. 

1226. Pounpine and TrituraTinG Substances, Eugtne Anduze, Orleans, 
France.—8th April, 1874. 

1229. Mou.ps for Castine INGors, Carl Johan Laurentz Leffler, Sheffield. 

1230. Orne or LuBkicaTinG SPINNING or other SPINDLE COLLARS, &c., 
Henri Adrien Bonneville, Piccadilly, London.—A communication from 
David Broux.—9th April, 1874. 

1255. GaLvanic Batrerres, Alfred Bennett, Lorrimore-road, Walworth, 
Surrey.—11th April, 1874. 

1295, Heatinc VerticaL STEAM Encine Boiters, John Booth, Union 
Foundry, Rodley, near Leeds. 

1298. CLeanina Yarns, John Clayton Mewburn, Fleet-street, London.—A 
communication from Paul Sée.—1l6th April, 1874. 

1328. Looms for Weavina, Thomas Feil, sen., and John Fell, jun., 
Blackburn. 

1337. Fastenincs for Meractic TRAVELLING Boxes, &c., George Hook- 
ham, Birmingham.—1l7th April, 1874. 

1383. TRamway Cars, John Grantham, King’s Arms-yard, Coleman- 
street, London.—2lst April, 1874. 

1414. Inpicatina the Sreep of Rotatinc SHarrs or Bopres, Henry 
Stracey Barron, Langdale-road, Greenwich. 

1417. CLEANSING Tin or TERNE PLates, Daniel Edwards, Philip Jones, 
and David Davies, Morriston, near Swansea.—23rd April, 1874 

1445. Printine Music, &c., William Morgan-Brown, Southampton- 
buildings, London.—A communication from Charles Lourdel.—25th 
April, 1874. 

1461. ReGuLator or Governor, Edward Linglin, Charlerois, Belgium.— 
27th April, 1874. 

1824. DistrLtina Coat Suate for the Propuction of O1 and Gas, John 
Bell, Wishaw, N.B. 

1830. ScorcH Caps or Bonnets, Daniel Hands and Thomas Scampton, 
Leicester.—23rd May, 1874. 

1847. Repucino Iron Ores, &c., Norman Willis Wheeler, New York, U.S. 
—26th May, 1874. 

1993. CLoTHES WriNGERS, William Robert Lake, Southampton-buildings, 
London.—A communication from T. G. Corliss.—8¢h June, 1874 

2024. TREATING ANIMAL CHARCOAL used in the DecoLorisaTION of SUGAR 
So.utions, Charles James Crosfield, James Barrow, and Edmund 
Alleyne, Liverpool.—1l0th June, 1874. 

2046. UmBrRELLA Tip Fastener, Robert Lublinski, City-road, London.— 
12th June, 1874. 

2111. Pires for Conveyino or ConpEensina Acip Gases in CHEMICAL 
Orerations, William Windle Pilkington, St. Helens.—17th June, 1874. 
2137. Seep Dritts, Edmund James Hollings, Swindon.—Partly a com- 

munication from Alfred Ernest Hollings.— 19th June, 1874, 
2165. Sewine Macurnes, Pierre Sarkissian, Paris. —22nd June, 1874. 
renee, &c., Gustav Bischof, Andersonian University, Glasgow, 


2246. CLosinc the Enps of Merat Pires, &c., Hunter Henry Murdoch, 
Staple-inn, London.—A communication from William Anthony Shaw.— 
29th June, 1874. 

2205. Brakes for OmnrpuseEs, &c., Henry Schallehn, Brixton.—A com- 
munication from Carl Daniel Christoph Briihs and Johan Georg 
Bobringer.—2nd July, 1874. 

2341. Turninc the Leaves of Books, &c., Richari Commins Mudge, 
Weymouth.—4th July, 1874. 

2447. Fixinc Taps in Barrets, &c., Richard Smith Taylor, Longdon 
Mills, near Wellington. 


2450. RECOVERING CARBONATE of Ammonia from Sewace, Henry Young 


Darracott Scott, Ealing. —13th July, 1874. 


2489. Boots and Suors, John Garrett Tongue, Southampton-buildings, | 


Chancery-lane, London. — A communication from Henry Graham 
Thompson.—1l6th July, 1874. 

2500. ArTiFICIAL Stone for buildings, &c., James O’Friel, Brooklyn, 
New York, U.8. 

2505. Traction Sprinos for vehicles, &c., Charles Denton Abel, South- 
ampton-buildings, Chancery-lane, London. — A communication from 
Ludwig Fehrmann.—17th July, 1874. 

2520. SepaAkaTING Ammonia from ILLUMINATING and other Gases, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Benjamin Silliman.—1Sth July, 1874. 

2539. CHEMICAL TELEGRAPHS, William Edward Newton, Chancery-lane, 
London.—A communication from Theodore Marshall Foote and Charles 
Adams Randall —20th July, 1874. 

2550. Mera Rops, Bars, Rarrers, and Beams for building purposes, 
aaa Hyatt, Gloucester-gardens, Hyde Park, London.—2lst July, 
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2558. Locgs and Lock Furniture, Walter Henry Tucker, Southampton- 
street, Strand, London. 
2565. ScREW PropPeciers, &c., Edward James Reed, Victoria-chambers, 
Westminster. 
= _ Granville Hamilton Forbes, Broughton Rectory.—22nd July, 


874. 
2584. Macuines for WEeAviNG Tape, John Denry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Frederick Foster Burlock. 
2585. FLatFoRM WEIGHING Macuines, John Bartlett, Bristol.—23rd July, 


4, 

2602, Unper Couch Ro.er to be used in that class of paper-making 
machines commonly called American or Yankee, Robert Craig, New- 
battle Mills, N.B, 

2609. Coin AssorTER, Henry Woodward, Birmingham. 

2613. SeLr-actinc Couptines for RarLway CARRIAGES and Wagons, 
yg ce ae Ibbotson, Globe-street Works, Sheffield. —25th 

‘uly, . 

2618. Gengratine Gas for Licutina, &c., John Gaukroger, Todmorden, 
Samuel Fielden, Walsden, and Adam Aitchison, Manchester. 

2622. Avromatic MusicaL IvstRuMENTS, Danicl Imhof, Oxford-street, 
London.—27th July, 1874. 





2625. ELEcTRO-MaGNETs and Batreries, Thomas Slater, Euston-road, 
London. —28th July, 1874. 

2642. ParaFFine O11, &c., from Petroteum, Herbert Wilkin Colquhoun 
Tweddle, Southampton-buildings, London. 

2646. TraNnsmitrinGc Musica Tones by Execrricity, John Henry John- 
son, Lincoln’s-inn-fields, London.--A communication from Elisha Gray. 
—29th July, 1874. 

2699. Mopet GLoses Driven by CLockwork, Louis Jérome Napoleon 
Mouret, Rue Gaillon, Paris.—4th August, 1874. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objecti to such applicati 

4 yee office of the Commissioners of Patents within twenty-one days of 
ts date. 
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receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRAOTS OF SPECIFICATIONS. 


2581. Putrinc, Dryinc, anp Convertina Peat nto Fuet, B. H. C 
Monckton, Fineshade, Northamptonshire.—Dated 23rd July, 1874. 

First, various sorts of peat or bog muck are prepared, as dried charcoal, 
ashes, liquor, and otherwise, by the means of novel pulping machines, 
triturators, and strainers, and by means of compression with or without 
the addition of an exhaust, also by means of novel kilns and apparatus 
for drying by the introduction of hot air and superheated steam, as set 
forth and detailed ; Secondly, the products so obtained are applied by the 
various novel methods detailed to a variety of useful purposes, such as 
for fuel, for preserving fish, meat, hides, and animal and other matters 
generally; for tannin, deodorising closets, pans, stables, urinals, and 
drains, the manufacture of manures, and the purification of water, 
spirits, oils, syrups, and other impure liquids. 

324. Breacnine AnmmaL Give, A, Muzzarelli, Paris.—Dated 26th Janu- 
ary, 1874. 

This invention relates more especially to glues made from rabbit skins 
for use in dressing white tissues. When the glue is prepared and <le- 
canted into tubs, a solution of sulphate of soda is poured into the moulds 
and mixed with a spatula so as to make a uniform mixture; a solution of 
acetate of lead is then added, which produces a fine precipitate of sulphate 
of lead; it is thenallowed to cool, and the whiteness of the jelly will be 
proportionate to the admixture of the sulphate or acetate, The glue thus 
bleached and destined for desiccation is then cut up and dried in the 
usual manner. 

325. Spmxninc anp Dousiine, J. C. Ramsden, Lighicliffe.—Dated 26th 
January, 1874. 

This relates to improved means and apparatus for imparting the neces- 
sary rotation to the spindles of such machinery. The inventor employs a 
horizontal driving strap, the edge of such strap being received within the 
groove of the wharles or a portion of the width of such strap may run 
over flanges or discs'placed on the spindles. 

326. Fuet, D. Lowe, Birmingham.—Dated 26th January, 1874. 

The inventor proposes to collect the dry sewage of the streets or ashpits, 
or other equivalent accumulations of dry matter, and having driven out 
auy remaining moisture therein, to grind it ina mill or by other suitable 
means to a proper degrce of fineness. He then mixes with the said dry 
matter a proper proportion of (1) gas tar, (2) charcoal, (3) coal slack, (4) clay 
washings; and the whole being well mixed together is then compressed 
into moulds of a suitable size and then dried and allowed to acquire a 
hard consistency, when it is ready for use as fucl. The improved fuel as 
thus produced can be used for any purpose where fuel is required ; thus, 
it may be employed either for blast furnaces or for domestic use, being 
equally serviceable in either case, but the relative proportion of the in- 
gredients to be mixed with the dry sewage matter is altered as required 
to suit the draught or fire where the material is destined to be employed. 
327. Insectons, A. Budenberg, Mi ster.—A Srom B. 

A, Seah and C. F. Budenberg, Buckau-Magdeburg.— Dated 26th Janu- 
ary, 1874. 

The features of novelty in this invéntion consist in arranging the three 
nozzles at suitable distances from each other, and securing them in such 
stationary positions, and forming a small hole or passage in the screwed 
spindle for a short distance from the point upwards, which meets side 
holes also formed in such spindle, in order that when it is screwed down 
into the steam nozzle there shall still remain a sinall passage for the 
steam, which in starting the injector induces the water to enter the ap- 
paratus. This injector has only one movable part, and still it is capable 
of injecting fluids at varying pressures, say from 12 lb. to 160 lb. to the 
square inch. 

328. Fire Escares, FE. Dyer, Anstey, Alton.—Dated 26th January, 1874. 

The escapes are made ladder fashion of wire rope, and with wooden 
spokes prepared in a solution of borax, tungstate or phosphate of soda. 
329. Rartway Cuairs, 7. Wilde, Hyde.--Dated 26th January, 1874. 

The chair consists of a sole plate and a fixed jaw cast in one piece, and 
a movable jaw so constructed and fitted thereto that the weight of the 
rail itself causes the said movable jaw to hold the web of the rail firmly, 
and the greater the weight of the engine or train passing over the rail the 
more firmly will the movable jaw be held against the web of the rail. 
$31. Steam Borers, J. Howard and B. T. Bousfeld, Bedford.—Dated 

26th January, 1874. 

The object of the present invention is to improve the class of tubular 
boilers, for novel arrangements of which the inventors have obtained at 
various times letters patent. Among these patents are the following, viz , 
one bearing date December 80th, 1869, No, 3770, another dated 25th March, 
1872, No. 905, and another April $rd, 1873, No. 1237. By the present im- 
provements the inventors obtain increased efficiency in working, and an 
economy in the consumption of fuel, and also secure facilities for clean- 
ing, and for inspection and repairs. 

332. Kins rorCurine Hors, BF. Noakes, Lamberhurst.—Dated 26th Janu- 
ary, 1874. 

The novelty of the invention relates to the drying and curing of hops by 
means of hot water pipes, so placed that they will cover the whole area of 
the floor or house or kiln in which the hops are placed, the ventilation of 
the building being effected by means of louvres and cowls in the ordinary 
manner. 

337. Cur Natt Macuinery, D. Wormald, Leeds.—Dated 27th January, 
1874. 





tion 











A barrel is hinged to carrier, and there is a nipper or holder on end of 
shaft for “ screeds” or strips, the latter are turned over after every cut by 
an intermittent rotary motion of the shaft, which also has a traversing 
motion to feed the “screed” or strip to cutting machine. e screed or 
strip when turned is also raised from block by oscillating movement of 
barrel. Provision is made for stopping machine, also for the shaft to be 
drawn back to receive a fresh “‘ screed” or strip. 

338. Wueets ror Traction Enarves, C. C. Burton, Lambourne.— Dated 
27th January, 1874. 

This provisional specification describes a wheel peony | of a cast iron 
boss with an annular cavity within it in which a strong hoop spring is 
lodged. Beyond this cavity radial spokes are fixed in the boss, and they 
carry two fixed hoops or tires of J, section. ere is also another series 
of spokes which are able to slide radially through holes formed for them 
in the boss; their inner ends abut upon the hoop spring and their outer 
ends are attached to an endless chain of shoes. Instead of the hoop 
spring, the requisite elasticity is sometimes obtained by means of air 
under pressure. 

339. Furnacks ror Repucine Iron Ores, C. Kyte, Bast India-avenue, 
London.—A communication from J. Wilson, Dover, U.S.—Dated 27th 
January, 1874. 

This provisional specification describes a furnace for effecting the 
cementation of iron ore; the furnace is heated by the waste gases from a 
balling or other furnace. 

CO, Peers Lire at Sea, S. Swale, Hull.—Dated 27th January, 

4. 


Tubes or cylinders with conical or hemispherical ends made of strong 
waterproof material and combined together, each being filled to a greater 
or lesser extent with cork or other suitable material, leaving a well or 
pocket in each tube, having a water-tight cover thereto, for receiving 





valuables. These tubes are secured and bound together bya rope or ropes 
surrounding them, to which beckets are secured, for enabling persons to 
insert their legs therein and otherwise to secure themselves thereto. 
These tubes or cylinders may be made up like a mattress, and be used or 
employed as such in cabins and state-rooms. For this purpose the spaces 
between the tubes and the sides thereof may be filled with fibrous ma- 
terial, upholstery fashion. 

343. Grivvine anv Povisuine Saws, &., J. Wilde, Walkley, Shefield.— 

Dated 27th January, 1874. 

The novelty of the invention consists in mounting two grinding or 
polishing wheels in suitable frames, 80 as to make them readily adjust- 
able as to their distance apart, and running them in one direction, sothat 
at the point of their peripheries where the articles are submitted to their 
action, they will run in contrary directions. The articles whilst being 
ground or polished are presented to the action of the wheels by means 
of guide rollers. 

344. Pirk ror Ssoxino, &. Wolf, Fore-street, 
January, 1874. 

This pipe has two bowls, with stalks for receiving the stem and mouth- 
piece, each bowl acting in turn to receive the tobacco or the juice 
therefrom. 

346. Sutpnuric Acip, H. Glover, Bow.—Dated 27th January, 1874. 

This invention relates to improvements in effecting the concentration 
of weak sulphuric acid, such, for example, as that known as chamber 
acid or brown acid, so as to or ure sulphuric acid of 
commerce; and consists in effecting such concentration by means of 
highly heated air or gases which are not acted upon by sulphuric acid ; 
and causing such heated air or gases to be forced through and be 
brought in contact with the acid to be concentrated by preference in 
the form of finely divided streams or currents. 

347. Lames, G. G. Tandy, Penge, and J. A. Dryden, Battersea.—Dated 27th 
January, 1874. 

This invention relates to that description of lamp which is employed in 
illuminating shop fronts. Instead of using gas as the illuminating 
medium the inventor employs a liquid hydrocarbon, to which end the oil 
roservoir is made in the form of a long flat vessel which is made to fit 
close to the lower part of the reflector, and from which projects a 
—— tube carrying at its outer end a socket prepared to receive the 

urner, 
348. Manuracturino Gas, J. Whittingham, Great St. Helens.—A com- 
munication from J. H. Payne, Melbourne.— Dated 27th January, 1874. 

This invention relates, First, to distilling coal to obtain a greater per- 
centage of gas; Secondly, to a new construction of scrubber in which 
the gas is rapidly covled and clean of some of its impurities ; and 
Thirdly, to a novel construction of purifier which admits of the 
purifying material when saturated being quickly removed and replaced 
by fresh material. 

349. CLEANING oR PoLisuine FLoors, J, H. Johnson, Lincoln's-inn-flelds.— 
A communication from 8. Jacobsohn, Paris.— Dated 27th January, 1874. 

The essential features of this invention consist in the use of a frame 
supported in a roller, and provided with brushes, which are rotated 
through the intervention of a suitable gearing by an operator seated upon 
the apparatus, forthe purpose of dry rubbing, cleaning, or polishing 
floors, or other like surfaces. 

351. Forsaces anp Firepiaces, A. M. Clark, Chancery-lane.—A com- 
munication from D. T. Casement, Painesville.—Dated 27th January, 
874. 


London.—Dated 27th 





The present improvements are based on a former application for letters 
patent, dated January 6th, 1874, (No. 69), and consists in suspending balls 
or other pieces of metal from the top or sides of a furnace, by rods or 
chains of Bessemer steel or other metal, adapted to resist great heat 
instead of supporting them on a grate; or the rods or chains may be 
substituted altogether forthe balls. The invention also relates to the 
employment of « vertically adjustable fire grate in combination with 
these gas consuming layers or strata of metal balls or pieces. 

352. Furnaces, J. Horrocks, Eccles.—Dated 28th January, 1874. 

This invention relates to letters patent granted to the same inventor, on 
July 30th, 1874, for an improved furnace. The present invention consists 
in using perforated bricks or blocks for the lining, also in dividing the 
air-spaces into sections, the inlet of air into which can be separately 
regulated, and in admitting steam into such air-spaces to lower the fire. 
Also in forming a chamber at the bottom of the furnace, which can be 
separately supplied with air, and which can be repaired without inter- 
fering with the upper lining ; and in forcing air into the said air-spaces, 
353. Conrro.iine THE Suppity or Water, P. Charles, Stoke Newington.— 

Dated 28th January, 1874. 

The apparatus consists of a measuring cistern provided with an outlet 
pipe rising to a certain height in the same, and on which a hollow box or 
displacer is fitted to rise and fall, whereby the water is made to overflow 
into the outlet pipe when desired, a portion being also retained as after 
supply to seal the basin in the case of a closet. 

355. Boriers anp Furnaces, J. Reed, Bolton.—Dated 28th January, 1874. 

This invention consists in making a perforated casing at the inside and 
near the top of the boiler, into which casing the steam penetrates, and 
from this casing four or other convenient number of tubes are carried 
down into flues which deliver the steam under the grate bars of the 
furnace. 

856. Cranes, W. 7. Mann, Liverpool.—A communication from J. Watson, 
Caleutta.—Dated 28th January, 1874. 

This provisional specification describes the employment of a back 
balance weight for drawing back the chain after a weight has been 
lowered. 

357. Wasuinc Macuine, B. Taylor, Blackburn.—Dated 28th January, 
1874. 

The tub is formed with an earthenware, glass, or enamelled metal 
bottom. The framing carrying the squeezing rollers is cranked outwards, 
so that the rollers may be wider than the tub. It is also cranked back- 
wards so as to clear the dasher shaft and leave the greater portion of the 
tub uncovered. The bearing in the top rail in which the dasher shuft 
works is covered by a cap secured by a pin or screw. The dasher shaft 
is shortened by its bevel wheel being placed below the centre of the one 
driving it, and below the top bearing. The hcrizontal shaft works in a 
long socket on the top rail. 

358. Secr-srakina, LowERING, AND Hotstine Arrearatus, J. H. Johnson, 
Lincotn’s-inn-flelds.—A communication from W. Hart, Philadelphia, 
U.8.—Dated 28th January, 1874. 

This invention relates to an arrangement of apparatus for preventing 
accidents in raising and luwering boats and other objects by causing the 
weight of the load to tantly and ically apply a brake to the 
draught rope or ropes through the medium of a lever or levers and to thus 
arrest its own motion, the removal of the brake requiring the constant 
attention of an operator, any inattention on the part of whom can only 
result in the reapplying of the brake and the stopping of all movement. 
8360. Compressep Fuet. F. Hahn, Bloomsbury-street, London.—Dated 28th 

January, 1874. 

This said invention relates chiefly to the manufacture of compressed 
fuel from coal dust. Tho inventor uses a double chambered baking or 
heating oven constructed for the reception of pans for holding the 
materials being treated. The coal dust or small coal is first mixed with 
a small ———- of ground pitch or other like material, and put into 
these pans, which pass into the oven, whence the mixture is taken to 
moulds connected to endless chains, which pass over wheels one above 
the other, and compress and deliver the material. The aforesaid moulds 
open upon pivots. An important feature of this invention is the obtaining 
of the necessary power from the weight of the coal or other material in 
the moulds. : 
861. Provons, J. Maplesden and W. Buss, Bethersden.—Dated 28th Jan- 

74. 





uary, 1874. 

First, the draw bar is attached to “‘shead” and coulter, and there is an 
elongated loop capable of receiving a to-and-fro and up-and-down motion 
on a vertical rod hooked to forward end of draw bar to which the billet 
is hooked at the other end. Secondly, a bar is connected direct to share 
and the sleigh to beam and bar by rods. Thirdly, the share is made with 
a piece of steel projecting from rear to receive bar ; the fore end of share 
has a piece of metal leading up and attached to “ shead.’ 

362. Dicarne Porators AND orHEeR Roots, F. Bucknall, Kirton.—Dated 
28th January, 1874. 

This improved machinery or apparatus for digging or cultivating land 
consists of a rotating digger or tool provided with any convenient number 
of pairs of prongs or digging forks, which are fixed in a hub or nave 
mounted on one end of a rotating shaft, which is driven by a large bevel 
wheel on the axle of the running wheels. In combination with this 
rotating digger there is a share and breast board which will regulate the 
action of the diggers. 

364. Currie Burrow Hoxes anv Stits, A. M. Clark, Chancery-lane, Lon- 
don.—4 communication from C. R. Goodwin, Paris.—Dated 28th Jan- 
wary, 1874 

This invention relates to a device for cutting button holes or slits in all 
kinds of materials, consisting of a thin pointed steel blade of angular 
form having cutting and provided with a gauge for regulating the 
length of the button hole, which is clipped in the desired position by a 
binding screw or otherwise. 

865. Guiciotine Macuines ror Cuttina Paver, &c., G. Somerville and 
G. Crombie, Bdinburgh.—Dated 29th January, 1874. 

The features of novelty which constitute this invention consist in 
steadying or guiding the knifeat three points whilst ae diagonally 
through the material being operated upon; in rigidly securing the kuife 
holder and lower beam together; and in arranging the pull of the crank 
in the same direction as the travel of the knife. 
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866. Hypravtic Motive Power Enatyes, D. Joy, Middlesbrough.—Dated 
29th January, 1874. 

This invention consists in retarding the return stroke of the piston at 
each end of the cylinder by making it act partially as a valve and check- 
ing the passage of the water out of the cylinder, and also reducing the 
opening to admit water for the return stroke. Also in the use of asingle 
cylinder with a slide or cylindrical valve, the whole covered with a cast 
iron chest. Also in actuating the valve distributing water to the small 
cylinder working the main valve by water admitted to it. Also in actuat- 
ing the main valve during a part of its stroke by the movement of the 
piston. Also in employing a double beat and balance valve for admitting 
and regulating the supply of water to the engine. Also in regulating the 
speed of the engine by shortening the stroke of the main valve by stops 
actuated by gear outside the valve chest. 

8368. Currinc on Repucinc MeaT INTO SMALL Portions, G. R. Kaye, 
Leicester.—Dated 29th January, 1874. ; 

The object of the invention is to simplify the process of cutting or 
reducing meat into small portions without crushing or pulverising it, so 
as to facilitate the use of such meat for various purposes. The meat 
having been, as is usual, cut into somewhat small portions, is fed by a 
hopper or guide to between pairs of circular cutters applied to axes in 
pairs, so that the cutters of one axis may overlap those of the other. 
The extent of overlapping and the distance apart of the respective pairs 
of cutters on the axes will depend on the extent of reduction required or 
the use to which the meat when cut is to be applied. Several of such 
pairs of axes may be applied in order to the meat being operated upon by 
them in succession, or the meat may be repassed between the cutters of 
one or more pairs, as desired. The respective axes are geared together 
so that motion imparted to one by hand or power will be simultaneously 
communicated to the other or others, and at various relative surface 
speeds, as desired. Each set of cutters is provided with fixed combs or 
clearers to clear them of the cut meat after cutting. The cutting edges 
of the respective cutters are bevelled or inclined on one side only, with 
the cutting edge of one to that of the other of each pair. The inventor also 
applies other rollers with teeth on their surfaces, such rollers being capable 
of being brought into use when desired to act on the meat after it has 
been cut by the cutters to further reduce the meat or break the grain of it. 
869. Sur Front, J. F. Stephens, Pilion.— Dated 29th January, 1874. 

The object of this invention is to hold shirt fronts more correctly in 
position on the wearer. For this purpose the side portions of the front 
are extended so as to pass round to the back of the arms, with or without 
a yoke piece at the shoulders, so that such parts make fit and be capable 
of holding close to the body of the wearer as a complete shirt and thereby 
keep the front correctly in position. The parts at the arms may be adjust- 
able by buttons and button holes, hooks and eyes, lacing, elastic, or other- 
wise if desired. The collar band of the front may be formed with or 
without a collar attached, as is usual, and the front may be formed to open 
at the front of it or by the collar band,at the back 
370. So_perine Meta.s, L, P. Merriam, Leadenhall-street, London.— Dated 

29th January, 1874. 

This invention consists in an apparatus capable of holding the can, 
canister, or other article to be soldered, upon an inclined or horizontal 
revolving shaft, whilst the pot or vessel containing the metal for soldering 
is held by or supported upon another portion of the apparatus in such a 
position that the can, canister, or other article to be soldered will be so 
held upon or by the revolving shaft as to be caused to come into contact 
with the melted solder at the parts required to be soldered during its 
revolution. 

371. Brakes, F. Stevens, Torquay.—Dated 29th January, 1874. 

This invention consists of an improve brake or apparatus which may 
be applied to one or any number of wheels, one brake to each wheel, or it 
may be applied to any revolving body, such as the shaft of a steam engine 
or other machine. The brake consists of two or more pieces made of wood 
or other suitable material, which pieces are joined together by means of a 
hinge or joint constructed in the interior, so as to form a portion of the 
brake itself, and which brake is shaped or constructed so as to embrace 
about three-quarters of the circumference of the wheel or other revolving 
body to which it is applied, or, when necessary, the brake may be made 
to embrace nearly the whole circumference of the revolving body. 

372. Te_ecrapnic Apparatus, T. Hoperaft, Mincing-lane, London.— Dated 
2h January, 1874. 
This invention relates to improved arrangements of apparatus for tele- 
“graphic purposes, constructed so as to work by atmospheric pressure. 
The object of these improvements is to obtain a more ready and speedy 
method of transmitting messages. signals, or orders than has hitherto 
been obtained on board ship or elsewhere by similar means. 
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378. Steam Boivers or Steam Suirs, A, Friedmann, Vienna.—Dated 29th | 


January, 1874. 

This provisional specification describes the employment in steam 
vessels, in lieu of a number of fire grates, of a sort of small blast furnace 
without fire grate, and which is filled with coals to which lime has been 
added, air being forced into it by a fan or blower. The gases are con- 
ducted to the fire boxes of the boilers and burnt there to heat the boilers. 
A special arrangement for feeding the furnace with coal without allowing 
the gases to escape is described. The lower part of the furnace is sur- 
rounded by an air reservoir, The draught of the chimney of the steam 
vessel is assisted by a vertical screw made to rotate in, above, or below it. 
A steam or air blast nozzle may also be arranged in the chimney to assist 
the dranght. In large chimneys or funnels the steam nozzle is succeeded 
by several intermediate chimneys of different diameters superposed one 
above another, the uppermost having the greatest diameter; these 
chimneys all form intermediate nozzles between the steam nozzle and 
the funnel. 

374. Axe-Boxes, A. Collingridge, Lombard-court, London.—A communica- 
tion from L. Folliet and M. Gally, Paris.—Dated 29th January, 1874. 

A composite axle-bex consisting of two portions—capable of being 
united together or disunited at will—the upper portion containing (in the 
case of au ordinarily constructed railway carriage) that portion of the 
extremity of the axle-tree described in the provisional specification as 
the journal, usually rotating upon bearings thereon, together with three 
cylindrical antifriction rollers rotating around stationary centre pins or 
bolts. Such centre pins or bolts being perforated in a longitudinal and 
transverse direction, with certain cavities connecting the interior of the 
bolts with an outer reservoir attached to the axle-box, and containing 
lubricating fluid, by means of tubes containing wicks or meshes, acting as 
conductors of the lubricating fluid to the cavities of the bolts by capillary 
attraction, and thence to the antifriction rollers and the journal in a 
regulated flow. The lower portion of the axle-box being fitted with a 
layer of sponge saturated with water to receive the drippings of the 
lubricating fluid from above, and to prevent particles of flying dust from 
being caught up between the rollers and the journal. 

875. Steam Bowens, F. Heyworth, Blackburn, and W. Smalley, Man- 
ches er.— Dated 29th Junuary, 1874. 

This invention is applicable to those boilers in which taper or other 
tubes are employed in the internal flues of a boiler or for connecting dif- 
ferent boilers or pistons of a boiler. This invention consists in applying 
a coil of copper or other pipes around the said tubes. 
377. Revo.vution Inpicator, FE. Seyd, Princess-street, 

29th January, 1874. 

The feature of novelty of the invention consists in the application by the 
means of suitable apparatus of the principle of the exit of fluids through 
an aperture as the time measure for the indication of current move- 
ments of machinery and the pressure of the supply of fluids in connec- 
tion therewith as the regulator of the motive power. 

378. Keytess Wartcues, G. I. Wilson, Sherwood-street, Golden-square.— 
Dated 29th January, 1874. 

This invention relates to improvements in keyless watches, and in 
appliances for winding the main spring. also for setting the hands, 
whereby the setting of the hands can be effected by or through the same 
mechanism as that which effects the winding of the main spring. This 
may be accomplished either by a disc or by gearing. 

379. Stoves, H. S. Snell, Southampton-buildings, London.—Dated 29th 
January, 1874. 

The fireplace is enclosed at back, at the sides, and at the top with a 
water chamber, throngh which water from a reservoir placed above is 
made to circulate and pass into a system of tubular heating vessels, 
among Which air that may be brought from outside the room is made to 
circulate or pass before it is allowed to escape into the room. 

381. Weavine Pitep Fanrics, T. Norton, Huddersfield, and H. Hella- 
well, Denby Dale.—Dated 29th January, 1874. 

This provisional specification describes the use in place of grooved terry 
wires of two thin steel blades held together at their ends, and between 
which the knife, by which the pile is cut, is able to pass. 

382. Licur Draveur Screw-rroretLep Vessecs, J. 1. Thornyeroft, Chis- 
wick,— Dated 29th January, 1874. 

Heretofore great difficulty has been experienced in effecting the pro- 
pulsion in shallow water by screw propellers of vessels as ordinarily con- 
structed, owing to the want of a sufficient body of water for the screw 
propellers to act upon, Now this invention has for its object to obviate 
these difficulties by providing an increased depth of water in suitable 
chambers formed by making the under part of the hull with recesses 
sealed by the water the vessel floats in. The propellers are placed in these 
chambers, and air being exhausted, additional water enters. 

384. Vaives, J. Edwards, South Hackney.— Dated 30th January, 1874. 

The novelty is making valves of two metal shells, with an inner disc 
and a spring inside to make the valve self-closing. 


385. Fornace Bars, B. Newbold, Nottingham.—Dated 30th January, 





London.—Dated 


This invention consists in a furnace bar having grooves formed alter- 





nately on each side, the said grooves extending from the top to the under- 

side of the said bar, and the teeth or those portions of the bar between 

par ee being gradually tapered from the top to the underside of the 

sai r. 

386. Curtinc on SEPARATING WOOLLEN Faparics, F. C. Smith, Peckham. 
—Dated 30th January, 1874. 

The principle of the invention is the cutting out or separating of the 
seams from woollen rags and other materials by means of a cutter revolv- 

ng in contact with a roller which also revolves in the same direction ; 
the cutter has two cutting edges at a sufficient distance apart to cut or 
s€Parate both sides of the seam at once. The cutter and roller are actuated 
by a suitable arrangement of wheels and pulleys according to the nature 
of the power applied. 

8387. Sick Craps, 2. H. Kayand A. T. Richardson, Gutter-lane, Loadon.— 
Dated 30th January, 1874. 

This invention consists in making a fabric of the silk commonly called 
‘spun silk,” including the different varieties thereof. The spun silk is 
first spun in the ordinary manner, and then they impartan extra amount 
of twist (in a throstle frame) to the yarns, either in water or not; the 
yarns so prepared are then woven in an ordinary loom and the fabric is 
finished as usual. 

8388. Fire Escapg, D. M, Isaacs, Manchester.—Dated 30th January, 1874. 

This invention relates to the construction of an internal fire escape 
which can be placed in any room as an article of furniture and can at any 
time be used as a fire escape with the least possible delay. 

389. OrNameENTING Papier Macue, J. Wood, Birmingham.—Dated 30th 
January, 1874. 

This invention consists in ornamenting the articles above named by 
the operation of engine turning. 

390. Sreertna Apparatus, J. A. Powlett, Liverpool.—Dated 30th January, 
1874. 

This invention relates to the direct application of an expansive motive 
agent, such as steam, compressed air, or gas, for the purpose of steering 
or guiding ships or other navigable vessels; and consists, First, of an 
apparatus for directly actuating the rudder. Secondly, of a series and 
system of valves for supplying, regulating, and controlling the power 
supplied. And Thirdly, in a means of working such valves so that the 
power supplied can be regulated and controlled by the steersman or actu- 
ator in such a manner that any required degree of angle can be given to 
the rudder, ‘spoke by spoke,” starboard or port, as with anu ordinary 
mechanical steering apparatus. 

391. Horns ro Imirate Stac Horns, 7. Woodcock, Walkley, Sheffield: 
—Dated 30th January, 1874. 

The invention consists of a series of revolving cutters so constructed as 
to produce eccentric protuberances in imitation of stags’ horns, and by 
means of a description of chisel, graver, or punch (called a wriggler) and 
the other appliances in specification, the work is finished to the fineness 
required. 

392. Sreerine Vessets, F. EF. B. Beaumont, Victoria-street, Westminster. 
—Dated 31st January, 1874. 

According to this invention the pistons of two cylinders are arranged 
to gear by means of toothed racks or otherwise with the opposite sides 
of a wheel fixed on the rudder’s shaft, or they are connected by chains 
to a rudder head. The two cylinders are connected at one end by a pipe 
having a cock, and at the other end they are connected by ports to a 
valve-box supplied with fluid under pressure, and containing a valve 
which is moved by a spindle actuated from a distance either by fluid 
pressure apparatus or by an electro-magnetic apparatus—arrangements of 
which are described—so as to cause the fluid pressure to enter the one 
cylinder or the other, according as the ruider requires to be moved to 
the one side or the other. The ends of the cylinders that are connected 
by a pipe with a cock are filled with a liquid, so that as the pistons are 
moved the liquid passes from the one cylinder to the other through the 
said pipe if the cock be open ; but if it be desired to hold the ruader in 
any desired position, this is effected by closing the cuck on the pipe. In 
some cases only one cylinder is used for working the rudder, in which 
case the before-mentioued valve-box communicates with both ends of the 
c¥linder so as to admit fluid pressure to the one end, or to the other, and 
the rudder is held in position either by throttling the exhaust or by con- 
necting an extension of the piston-rod to a pistonin a small cylinder 
filled with liquid ; the two ends of this cylinder are connected by a pipe 
having a cock, so that if the cock be open the liquid passes from the one 
end of the cylinder to the other as the piston moves, but by closing the 
cock the piston is held stationary. 

393. CLeaninc Tramway Tracks, J. J. Webster and J. G. Thompson, 
Birkenhead.—Dated 31st January, 1874. 

This invention consists in providing beneath the tramway cars circular 
brushes mounted on a shaft carried in swing frames, so that the brushes 
can be raised from or lowered down upon the track. On one of the axles 
of the car is a drum, and ona swing frame or bracket is mounted a 
friction drum in such a manner that by means of a lever fixed to the 
frame it can either be pressed against the axle drum or moved out of 
contact therewith. A pulley on the shaft of the friction drum is con- 
nected by a band with a pulley on the shaft of the brushes, so that when 
the friction drum is in contact with and rotated by the axle drum, rotary 
motion is imparted to the brushes so as to clear the tracks. On raising 
the lever of the friction drum so as to take the latter out of contact with 
the axle drum, the lever in meeting a projection on the frame carrying 
the brushes is also made to raise the frame and consequently to lift the 
brushes off the tracks. 

394. OrRNAMENTING Paper FOR Hanainos, &c, J. Girvan and J. J. 
Cathio, Glasgow.—Partly a@ communication from H. Lecerf, Paris.— 
Dated 31st January, 1874. 

In carrying out the invention a uniform dead surface ia first formed on 
the paper by means of what is known to paper stainers as ‘‘ satin ground,” 
or similar materials, and then stripes or portions of such surface of any 
desired ornamental configuration are made to appear bright as though 
burnished. 

395. Preventinc Rattway Accipents, R. Maclean, Glasgow.—Dated 
31st Junuary, 1874. 

This invention relates to simple and easily applicable means for pre- 
venting railway accidents, and consists in arranging on a locomotive or 
other suitable part of a train apparatus to be acted on by an instrument 
on the railway, so as to give a danger signal that will appeal to the 
hearing of the engine-driver or guard. An important part of the im- 
proved apparatus is a recording indicator, which whilst confirming the 
sound signal, on being looked at will afford positive proof of the signal 
having been made, and so prevent any dispute or uncertainty afterwards 
arising as to that fact. 

396. Sream GeneraTors AND Sarety Vatves, J. Blake, Manchester.— 
Dated 3ist January, 1874. 

According to this invention the rings of internal boiler flues are made 
conical and are flanched to meet, or are united by diminishing rings. 
The internal tlues of a double-tlued boiler are connected with a cross-flue 
near the bridge, and fitted at that point with deflecting tubes or chambers. 
The area of the fire-bo« of a vertical boiler is contracted at two or more 
points, and ‘‘ bafflers” are arranged to cause the flames to impinge on 
the vertical water tubes. In some cases fire tubes are placed within the 
water tubes. The upper ends of water tubes are provided with bent 
detlector mouthpieces. The circulation partitions are formed with 
deposit-collecting pockets. Water tubes are arranged in clusters con- 
nected with short tubes fixed in shell. Convex safety valves are seated 
on two or more concentric seatings, and are formed with internal steam 
passages, 

397. Economisinc FurL anp ConsuminG Smoke, R. Dearman, Chorlton- 
upon-Medlock.—Dated 31st January, 1874. 

In ordinary furnaces and fireplaces there is a considerable space left 
between the fuel and the under side of the boiler or flue or other article 
to be heated. Now this invention consists in making the fuel to fill up 
the entire space between the grate-bars or bottom of the furnace and the 
boiler or flue or other article, so that the air which is drawn into the 
furnace by the chimney must pass through the incandescent fuel, thereby 
consuming the smoke. 

398. Carpinc anD Sprnninc Fisrovs Susstances, E. A. Leigh, Man- 
chester.—Dated 31st January, 1874, 

This invention consists, First, in constructing the main cylinder, 
doting cylinder, and rollers of carding engines each of three sheet iron 
plates, each plate forming a third of a circle and pressed hot to the curve 
corresponding with the diameter of the intended cylinder or roller, the 
plates of the main and doffing cylinders being fixed to rings, and the 
ends of the plates of the small rollers having fixed to them malleable 
cast iron flanged discs provided with studs or bearings. Secondly, in 
setting the rollers and flats of carding engines by using bevel wheels and 
raising or lowering the pedestals by means of screws, each having upon it 
a pinion gearing into the crown wheel. Thirdly, in making the spindles 
used in ring and traveller spinning frames hollow, and attaching to each 
warve a eup which receives the bottom of the bobbin and drives it round 
without the necessity of a steady pin or without the bobbin fitting tight 
upon the spindle, which runs in a pocket fixed to the bolster rail. 
Fourthly, in placing the tin cylinder or driving roller of ring spinning 
frames and throstles lower down than usual, and placing between the 
warves and the driving cylinder short tin cylinders or rollers of smaller 


' diameter ; and Fifthly, in driving throstlesand spinning frames by placing 


the driving shaft about 6in. from the floor, and driving every two frames 

from it by means of a pair of oxteeth wheels and friction clutches, or 

other arrangement of gearing. 

399. Propucinc ORNAMENTS AND DesiGns, ALso GOFFERS, PLAITS, AND 
Crips iN Fasrics, &c., H. Hughes, Homerton.—Dated 31st January, 


1874. 
This relates to improved means and apparatus for producing ornaments 





and designs, also goffers, plaits, and crimps in ribbons and other fabrics, 
whereby, First, diagonal angular crimping and other shapes can be pro- 
duced by chain goffering machines upon fabrics. Secondly, to the for- 
mation of leaves or pattern formers for diagonal or angular and other 
shapes of crimping and goffering in chain machines. Thirdly, to the em- 
ployment of hinged pattern frames in over chain goffering machines. 
Fourthly, to an arrangement and employment of linked pattern formers 
for chain goffering machines. Fifthly, to an arrangement and employ- 
ment of compound linked pattern formers for chain goffering machines ; 
and Sixthly, to means and apparatus for goffering and embossing the 
edges and other parts of fabrics, or the production of designs thereon 
when in connection with chain goffering machines. 

«08. meee, H. D. Davies, Cannon-street, London.—Dated 31st January, 


This consists of a combination of asphalte proper with wood sawdust, 
preferably of the hardest kind of wood, and of fine or coarse particles ac- 
cording to the nature of the traffic to be provided for, which the inventor 
introduces gradually into the cauldron at the time of heating the asphalte, 
which requires that treatment, and be then stirs the mass until the 
whule is of the proper consistency before spreading. 

401. Gaininc Access To AND Raistno SUNKEN VessELs, G. Blaxland, jun., 
Brixton-road, Surrey.—Dated 31st January, 1874. 

This invention has for its object the displacing of the water inside of a 
sunken ship or vessel by means of compressed air or gas, «nd in the appa- 
ratus employed for this purpose. According to one part of this invention 
the vessel herself is made the means of holding the compressed air or gas 
so as to obtain access to and raise the same without the intervention of 
tanks, casks, pontoons, bags, or other similar means. Another part of 
these improvements relates to the application of an apparatus called an 
“air lock” without the addition of a diving bell for gaining access to the 
interior of a ship after a sufficient quantity of air has been forced down 
into the vessel to be entered and raised. This invention also relates to 
the application of a tube or pipe fitted with or without a valve for the 
outlet of the water from the interior of the sunken ship or vessel when it 
is being displaced by compressed air. This invention also relates to the 
application of a valve opening to the interior of a sunken ship or vessel 
for readmitting the water to the ship in case of any accident by which the 
compressed air should become so rarefied as to cause an undue pressure 
from the outside. 

402. Snips, W. Coppin, Londonderry.—Dated 31st January, 1874. 

This provisional specification describes dividing a ship's bottom longi- 
tudinally into two or more sections with a clear water space or spaces 
running between them. The longitudinal lines of the sides are portions 
of a true circle running from end to end of the vessel. The keel or 
bottom line is of the same curve as the sides, the midship section of each 
is semicircular below, extending vertically in a straight line upwards to 
accommodate the paddle-wheels which are placed in the water spaces. 


405. Fotpinc Furniture, W. Goulding, Leicester.—Dated 31st January, 
1874. 


For this purpose a cross frame is employed as heretofore, but instead of 
connecting the upper ends thereof together by means of a top formed of 
webbing they are connected together by a suitable arrangement of links 
carrying cross pieces to form the top, so that the top will fold in half and 
thereby allow of the cross frames being brought close together, by which 
means the article of furniture is rendered compact for transport. 

406. Strorrers ror BotrLes To CoNTAIN AEKATED Liquips, G. Read, 
Leicester.—Dated 2nd February, 1874. 

This invention consists in employing a metal plug or compound plug, 
which is inserted in the bottle or other vessel, and then encased in a 
capsule of india-rubber or similar material, the open end of which being 
of thicker substance than the remainder contracts, and partly covers the 
broad end of the plug which is inserted within it, when inside the bottle 
or vessel, by means of a looped wire and a straight wire, the plug and cap- 
sule then being of greater diameter than the orifice to be closed. 

420. Carpinc, ComBinc, AND CLEANING Fisrous Supstances, J. H. 
Johnson, Lincoin's-inn-jields.—A communication from C. N. Piantrou, 
Parvs.— Dated 2nd February, 1874. 

This invention relates to certain improvements in the machinery for 
carding, combing, and cleaning cotton and other fibrous substances, for 
which letters patent were granted to Charles Nicolas Plantrou, the com- 
municator of the present invention, bearing date August 2nd, 1860, 
No, 1988, and has for its object to render such machinery more practicable 
and advantageous, and to enable the various operations to be performed 
with greater facility than heretofore. 

423. Gum anp GuM-LIKE SUBSTANCES FROM OILs, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from D. D. Cattanach, Provi- 
dence, U.S.—Dated 2nd February, 1874. 

This invention consists in the manufacture of a gum or gum-like sub- 
atance from linseed oil or kindred oils by a process of treatment involving 
mainly the exposure of the oil to air and light, accompanied by frequent 
and continued agitation or stirring of the oil during such exposure, with 
or without a preliminary purification of the oil so treated. 

424. Maxine Bricks, W. Beck and W. Strong, Barrow-in-Furness.— Dated 
3rd February, 1874. 

This invention relates, First, to the construction of rotating mould 
boxes for brickmaking machines ; Secondly, to an arrangement for regu- 
lating and controlling the motion of rotary mould boxes used in brick- 
making machines; and Thirdly, to a mode of preventing the adhesion of 
clay or mould to the movable base vf mould boxes used in brickmaking 
machines. 

425. SEPARATING AND UTILISING Mixep CuemicaL Propucts, C. Lowe, 
Reddish.—Dated 3rd February, 1874. 

To carry out the object of this invention the inventor takes the dilute 
acid liquors containing sulphuric acid and picric acid obtained in the 
manufacture of picric acid asa bye product and concentrates the said 
dilute acid liquors by rectification in any suitable vessel or vessels. 

428. TreaTInG PupDLED Ba-ts, C. W. Siemens, Great George-street, West- 
minster.—Dated 3rd February, 1874. 

This invention relates to shingling and compressing puddled balls and 
to the construction and operation of apparatus for that purpose. The 
ball is placed on a turntable and subjected to the pressure of three or 
more hydraulic rams advanced simultaneously towards it horizontally in 
radial directions. The pressure being relieved and the rams withdrawn 
by counterweights or springs, the turntable is partly turned so as to pre- 
sent fresh portions of the ball to the rams which are again advanced. 
When the ball has thus been squeezed all round, aram or screw head is 
brought to bear on it vertically, and the rams are advanced with a higher 
degree of pressure, after which the consolidated metallic mass is with- 
drawn to be rolled, hammered, or converted into steel. To economise 
power, two sources of hydraulic pressure are employed, the one giving a 
low pressure for the first part of the operation, and the other a much 
higher pressure for completing it. Instead of using a number of separate 
hydraulic cylinders, the several pressure heads may be worked from one 
hydraulic cylinder, or by steam or other power. 

429. HEELs ror Boots or SuHoEs, IW. Stevens, Northampton.—Dated 3rd 
February, 1874. 

This invention relates to improvements in the construction and opera- 
tion of apparatus of a kind similar to that described in a provisional 
specification filed by the said Wm. Stevens on the 27th September, 1873, 
No, 3155. A number of lifts or slabs, or pieces of leather or other 
material, are held on a face plate by means of sliding dogs, and while so 
held are subjected to the pressure of dies hinged to the tace plate, such 
dies having in them holes charged with nails or rivets, with plungers to 
force the nails or rivets into the materials of the heel. 


435. Castors ror Furniture, W. Gibson, Birmingham.—Dated 3rd 
February, 1874. 

This invention consists of the following improvements in connecting 
the horn of the castor to the socket or plate, and in securing the castor to 
the leg or pillar of the furniture or other article. For connecting the 
horn to the socket or plate, a screw box on the flat bridge or top of the 
horn takes into an axial hole in the socket or plate. A screw peg having 
a broad flat head is screwed from the inside into the said screw box, its 

rojecting end being riveted to the underside of the bridge part of the 

orn. In this way the horn is connected to the castor by a swivel joint, 
the broad head of the screw peg seating itself firmly upon a circular seat 
in the bead of the axial hole in the castor socket or plate. For securing 
the castor to the leg or pillar of the furniture or article, ears or portions 
of aring are made on the extreme upper edge of the socket or plate, 
tapped holes being formed in the said ears. By passing screw pins 
through these holes in the ears the castor is securely fastened in its place. 
443. Musicat Instruments, J, B. Hamilton, Oxford, and J. Gouverneur 

Oakley-square.—Dated 4th February, 1874. 

A new mode of combining a free reed and string, in which the contact 

of reed and string is intermittent instead of constant. 


445. Scrapixe or CLeaninG Boots, G. B. Northcote, jun., Feniton.—Dated 
4th February, 1874. 

The novelty of the invention for improvements in apparatus for 
scraping or cleaning boots consists in arranging the apparatus in such 
manner that when the boot or shoe is placed in proper position and 
drawn through it, side scrapers or cleaners press on the two sides of the 
boot or shoe at once, thereby scraping or cleaning the sides, and at the 
same time the sole may be scraped or cleaned. 

594. Propuction AND APPLICATION oF Heatep Air, J. H. Johnson, 
Luncoln’s-inn-fields.—A communication from J.Hirsch, Paris.—Dated lit 
February, 1874. 

This invention has for its object the utilisation of the dynamic and 
calorific properties of heated air, and consists essentially in effecting 
graduated combustion of liquid or gaseous fuel in a receptacle composed 
of refractory material, heated to a red heat, and containing air, the tem- 




















Aug. 14, 1874. 


THE ENGINEER 


145 








ature of which it is required to raise by the tion of the liquid or 
= us fuel injected therein, and in causing = heated air thus pro- 
uced to pass through a heat reg tor, posed of small ofa 
refractory material, presenting under the form of small spaces a large 
contact surface and a considerable total section for the passage of the 
fluid. The invention is applicable to motive power engines, to the 
generation and accumulation of pressure, and to the production of hot 
blast. 
649. Warerrroor Compounns, H. L. Bageau, Paris.--Dated 20th Feb- 
ruary, 1874. 

This ‘compound consists of india-rubber, gutta-percha, resin, white 
lead, and essence. 

658. Sream Encrnes, J. H. Johnson, Lincoln’s-inn-jlelds.—A communication 
from A. Harmignies, Paris.—Dated 21st February, 1874. 

This invention relates to apparatus to be applied to locomotive and 
other steam engines for the purpose of preventing the suction of air 
through the blast pipe or pipes when the engine is reversed, and consists 
in closing such blast pipe or _ by means of a slide or damper provided 
with aspring valve, which slide or damper is brought into action when 
desired S the motion of a lever or otherwise so as to admit of the esca 
of any excess of pressure which may occur underneath it whilst at the 
same time excluding air. A cock for the supply of cold water to the pipe 
or pipes is provided in combination with this apparatus, such cock being 
operated automatically through a rod or ae the lever or other 
means employed for adjusting the position of the slide or damper. 

689. Eqery AND OTHER GrinDING Macuinery, C. Heaton, New York.— 
Dated 24th February, 1874. 

The features of novelty consist in a device applicable to emery wheels 
or grindstones, which enables them to be run safely at extraordinarily 
high speed, and counteracts the tendency to burst from or by centrifugal 
force, and while it enables the emery wheel or stone to be thus run, also 
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plaining of the loss which the races occasion them. Owing to the 
recent strike of the colliers the time left for finishing the orders, 
that must be got out before the Baltic ports close, is this year 
exceptionally brief. Ironmasters did their best to make the incon- 
venience as little as possible, when, as many of them did, they 
worked their mills and forges hard throughout the whole of 
Monday night. It has been a long time since so much activity 
was observable about the East Worcestershire district in particular 
as appeared last Monday night. The furnaces and forges there- 
abouts were at that date blazing away right merrily, and if it 
could have been sup that they had begun for the week the 
yo mad would have been a certain indication of a splendid trade 
oing. 

The tone of the iron market is good. The demand for sheets, 
and strips, and hoops keeps up. To meet the demand for sheets 
two mills, lately standing, have been set on again this week. One 
is at Deepfields and the other is at Ettingshall. All the iron 
ordered is to be delivered immediately. The sheets are going out 
mostly galvanised, and the strips are being sent largely to the 
gas tube makers, who are now accumulating their winter stocks. 

The reduction of 10s, a ton in po by the engineers and 
founders, decl: as a consequence of the drop in pig iron made 
known at quarter-day, has had the effect of stimulating business 
in most of the heavy departments at the leading establishments, 
Hence foundry iron is in iderably better d d at the fur- 
naces, If the inquiry were as proportionately good for forge 
iron the return to activity at the blast furnaces would be con- 








prevents its wearing out of truth, or round, t y to 
jump or run irregularly now existing, and while it permits the wheel or 
stone to grind er cut the material acted upon, and to wear away in so 
doing, it yet enables the same surface speed to be maintained until the 
stone or wheel is worn out. It further consists in a device by means of 
which drills, chisels, or other tools may be accurately ground to the shape 
or angle desired ; and in certain automatic mechanism which allows the 
tool to be ground to be — to the wheel or stone, either moving to- 
wards the work or from it, as desired. It further consists in a device or 
hanical arrang t which enables large wheels or grindstones to 
be easily and practically operated, removed, or renewed when worn out. 
The device is applicable to emery grinding machinery as now made, 
= be applied to emery wheels or grindstones as now made or pro- 





773. Lamps, S. H. Souchard, Paris.—Dated 3rd March, 1874. 

This inveution relates to the construction of a lamp which, by the ad- 
justment or changing of certain of its component parts, is rendered 
applicable to 4 variety of purposes. When used in combination with re- 
flectors it is provided with a wick tube of triangular shape, which is 
replaced by on ordinary wick tube when the lamp is used for ordinary 
illuminating purposes. The reflectors are carried on a stem which can be 
unscrewed from the body of the Jamp. The gallery is provided with 
upper and lower apertures with slides for regulating the internal and ex- 
ternal air supply. When the lamp is to be transported the gallery and 
wick tube are removed and the oil lamp is clused by ascrew cap. The 
support for the globe or receptacle containing the objected to flected 
is rendered adjustable en the gallery by a rack and pinion, and the keys 
for adjusting this support and the wick are provided with hinge joints, so 
that they can be turned down in order to occupy less space in transporting 
the lamp. A collar with candlestick branches projecting from it may be 
placed on the neck of the lamp so as to form a gerandole. 

1039. Governors, A. Van Waeyenberch, Ath, Belgium.—Dated 25th 
March, 1874. 

This invention relates to a means of almost — obviating the detri- 
mental spaces which are so great a cause of loss in the cylinders of steam 
engines by effecting the distribution of steam on both sides of the cylin- 
der, using two or more steam valves and exhaust slide valves juxtaposed 
ao as to make each communicate at the end of the cylinder by the same 
port. The steam is admitted and the duration of its introduction directly 
regulated by the governor, according to the work to be done by the ma- 
chine. For this purpose the shaft of the levers actuating the steam inlet 
valves forms part of a slotted sector furnished with a click and apringwork, 
rendering it at a given moment independent of the slides and the con- 
necting rods of the tr ission of nt. When this moment 
arrives the port that was open instantly closes, and the introduction of 
steam being stopped, the steam acts by expansion in the cylinder until 
the piston has completed its stroke. Then the exhaust valves open a 
passage for the steam either into another cylinder, into the atmosphere, 
or into the condenser, according to requirements. 

2606. ‘CLayinc” orn Rerinine Sucar, F. Wirth, Frankfort-on-the- Maine. 
—A communicrtion from E. Langen, Col —Dated 25th July, 1874. 

The novelty in this case consists in claying or refining loaves of sugar by 
forcing. with hydrwilic cr other pressure, the claying liquor from below 
upwards into the sugar, and im _ thus refiaing a number of sugar loaves 
simultaneously and expeditiously. 

2629. CLasps ror Corsets, CoRSELETS, OR Stays, B. G. B-ewer, Chancery- 
lane.— A communication from J. P. McLean, Brooklyn, New York.— 
Dated 28th July, 1874. 

The novelty of this invention consists in the construction of wire busks 
or clasps, to be used in lieu of the well known flat steel claeps of com- 
merce for uniting corsets or stays, the hooks and eyes or loops being 
formed of the same piece of wire as the body ef the clasp itself. 

2640. Faucets, G. Haseltine, Southampton-buildings, London.~-A com- 
munication from F. Roach, Boston, U.8.—Dated 28th July, 1874. 

This invention relates to faucets and to a the following ap 
with each other, namely, First,a water way for induction, having a 
valve seat near its inner end or upon it. Secondly, a valve closing upon 
the valve seat against the pressure of the water. Thirdly, a spring of 
greater power than the water pressure and pressing towards or upon the 
valve seat of the said valve. Fourthly, a water way connected in one 
channel with the induction water way spoken of, for delivery of the 
water. Fifthly, a rotating key, having an internal formation which, in 
combination with the formation of the cap of the faucet it which 
the key abuts, compels the said key to clinch upon the suck of the faucet 
as it rotates. Sixthly, a connection between the key and valve, which 
obliges the key to do the work of lifting the valve ; and the spring to do 
the work of returning the valve to its seat. 

2646. Transmitrinc Musica Tongs sy Exectricity, J. H. Johnson, 
Lincoln’s-inn-flelds, London. —A communication from B. Gray, Chicago, 
U.8.—Dated 29th July, 1874. 

This invention relates to a method of pias musical tones of any 
desired pitch at any point in an electrical circuit, and consists in trans- 
mitting a series of impulses of induced electricity of high tension, corre- 
sponding in number to the number of audible vibrati tituting 
said musical tone, through living tissue in contact with any resonant 
substance, or through a coil surrounding a bar of iron or the core of an 
electro-magnet, the succession of currents being produced by an induction 

















coil or other apparatus for ind ig a y current, and being 
caused by the action of any suitable circuit interrupter situated in a 
primary circuit. 
2647. Sewinc Macuines, R. 8. Daville, Liverpool.—A communication 
= G. and J. F. Webster, Hamilton, Canada.—Dated 29th July, 
‘ 
The claims to this complete specification are—First, in the needle bar 


N having an even uniform motion without stop or rest on its upward or 
downward movement produced by the driving shaft H acting upon the 
eccentric Al, conn rod F, and needle bar arm U, in combination 
with a uniform motion of the shuttle forming a perfect double thread 
lock stitch. Secondly, in the —ees of an adjustable shuttle race 
pay ane ey Sige Ne ot Le in the —_ 4 Ae and adjusted by the 

screws » sul ly as and for urpose specified. 
Thirdly, in the ai ement of the pivoted lever P vided with 4 
ball-and-socket joint dividing the shuttle carrier @ crank, as 
shown in Fig. 2, or its equivalent, substantially as and | & the purpose 
specified. Fourthly, in a positive thread take up uced by the needle 
arm U,arm levers : d j, shank and disc L &, in combination with a regular 
or even motion needle bar. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
, OPERATIONS at the ironworks and collieries, as well as at the 
ironfoundries and hardware manufactories, have been impeded this 
week by the recurrence of the Wolverhampton races, which began 
on Tuesday. These races are attended by vast numbers of people 
from the Birmingham and South Staffordshire districts, but not 
80 largely by the working men as was at one time the case. Still 
enough operatives are frequenters to make it necessary to close 
the works during the greater part of the week. The cessation 
Occurs at a time very inconvenient to the manufacturers, for it is 
& period in which — effort is being made to complete the foreign 
orders, which are usually good for the North of Europe markets in 
Particular ; and ironmasters and others are therefore loudly com- 








Among the most recent to the of furnaces 
in blast I note that Messrs. Groucutt have one furnace, and that 
Messrs. Bradley are putting in the second of their two furnaces. 
It needs, however, that nearly forty furnaces should be set to work 
before we shall have as many blast furnaces producing iron now 
as at this time last year. It may be concluded that before long 
this number will be reduced by one-half, leaving the balance 
against this year perhaps twenty. 

The business that is being done at the finished ironworks of this 
district with the United States shows very little improvement. 
Consumers on the other side of the Atlantic assert that they will 
be able to send us few or no orders for merchant bars until they 
are brought down to such a price delivered in Liverpool as would 
make the quotation as low as £9 per ton at the works for a good 
Staffordshire marked bar. Happily the low prices which now pre- 
vail at the mills in the States are not those at which the manu- 
facturers will book more than very small orders. They are at 
present buying their pig iron at from 26 to 27 dols.; but they ex- 
pect soon to have to pay from 29 to 30 dols., for the blast furnace 

roprietors declare that at the lower figure they are making at a 
oss, and that at the higher they will not be getting a profit. 

Information to hand from the United States speaks of the 
energy of certain of the ironmasters in Pittsburgh and in its vicinity 
in sinking for natural gas to supply the place of fossil fuel. Mesers. 
Moorhead, McCleane, and Co, have succeeded in striking a small 
vein; and the proprietors of the Rochester Tumbler Works, at 
Rochester, are still boring. The find of Messrs. Moorhead, 
McCleane, and Co, is greatly inspiriting others, and it is spoken of 
as likely to lead to that which will ‘“‘immeasurably increase the 
manufacturing advantages of Pittsburgh.” 

As with ourselves, so also with respect to the States, there are 
gratifying indications of a return of partial activity at the iron- 
works, All the blast furnaces in Pittsburgh are blowing, except 
one of the Eliza furnaces, which is being rebuilt, and one of the 
Isabella furnaces, which is being repai A number of mills in 
Delaware County have started on full time; the Pottstown Iron 
Company have recommenced manufacturing operations ; the mills 
of the Cambria Iron Company, Johnstown, are running to their 
full capacity, and orders are plentiful there; and the Beecher 
blast furnaces of the Marguette and Pacific Rolling Mills at Mar- 
guette, Michigan, will be in active operation directly. Then I learn 
that a company of English capitalists have purchased the property 
in Spartanburg Co., S.C., known as ‘‘The Rolling Mills,” about 
nine miles east of Spartanburg Court House, on the Pacolot River, 
and also on the Air-line Railroad, It was formerly owned by the 
Hon, Sampson Babo and others, and the ironworks were operated 
until a few years ago, The new owners will re-open the rolling mills 
on an enlarged and improved scale, and will also erect at the same 
place a first-class cotton factory. Among the preparations for new 
work that are being made I note that a furnace has just been 
blown in by the proprietors of the Ozark Ironworks, at Kolla, Mo, 
who have spent upon it 200,000 dols., and that the Schuylkill Iron 
Company, of Pottsville, have been inspecting several sites for 
additional ironworks at Washington, New J.S. It is proposed to 
expend about 175,000 dols. The United States Iron and Tin Plate 
Works at McKeesport, Pittsburgh, are nearly ready to commence 
operations ; a muck bar mill is being built in Lebanon, Pennsyl- 
vania, and though the difficulties of the operatives are being over- 
come by concession on their part, yet another reduction is likely 
to be made in the wages of the workpeople at the Pennsylvania 
Ironworks at Danville. 

Very much, however, has yet to be done before the Americans 
are again in anything like full swing. In and about Reading, 
Pennsylvania, the leading iron manufacturing establishments are 
still closed. The rolling mill, the pipe mill, and the sheet mill— 
three large and extensive works of Messrs. Seyfert, McManus, and 
Co.—are not in operation. The Keystone Rolling Mill is oo 
the Scott Works are in operation ; a number of large establish- 
ments, such as the rolling mills of Messrs. McIlvaine, the nut 
works of J. H. Sternberg, and others, are running on very short 
hours, with very few orders ahead, and a strong probability of an 
early close. 

Generally speaking, the condition of the Birmingham and dis- 
trict hardware industries is satisfactory. The business doing on 
home account calls for no complaint, and that in respect of certain 
foreign marts is increasing. The tool trade is active, and further 
animation is perceptible in the more bulky kinds of kitchen iron- 
mongery, principally as to safes, tanks, and deed chests. The 
wrought nail trade is without much alteration. In the discount 
of the Ewebank’s nails an increase of 2} per cent. has been an- 
nounced. The much improved tone in the screw trade is impart- 
ing an impetus to the wire-drawing br —an industry that 
would otherwise be characterised by dulness. In several depart- 
ments of the tin-plate trade amelioration is developing itself, but 
this production, as a whole, shows a tendency to inact In ex- 
pectation of the approaching long nights the chandelier trade is 
reviving. The operatives engaged in the electro-plate branch find 
full work in the average supply of home orders coming in, and 
the improved foreign applications, The Vice-Consul of Birming- 
ham is inviting tenders on the part of the Spanish Government for 
contracts for 130,000 muskets, Kemington’s, and 75,000,000 
cartridges, in forms and under conditions which are lying for in- 
spection at the Great Western Hotel in that town. 

It should interest the small arms manufacturers of Birmingham 
that Messrs. Smith and Wesson, of Spingfield, Mass., are about to 
manufacture several thousand Schofield pistols as an experiment, 
The failure of the Smith and Wesson pistol to please the Govern- 
ment examiners is attributed to the closeness of its work—that is, 
the nicety with which the parts fit togeth This cl , while 
an admirable feature in the well-kept revolver, renders the ma- 
chinery liable to stick when rusted or subjected to rough treatment. 
A loose-jointed pistol is clear from this objection, and so better 
adapted to hard military use. Messrs. Smith and Wesson have 
another order for 20,000 pistols for the Russian Government, but 
the model hitherto used is considerably changed. The hump in the 
atock has been reduced, and changes made in the operation of the 
shell extractor and other partsof the mechanism. The manufac- 
ture of these pistols will furnish work in the shop for the balance 
of the year. 

Coal continues to be offered on terms favourable to purchasers; 
but buyers will not purchase with anything like freedom, conscious 
that rome must soon be a declared reduction. Colliery owners 














assert that they have already entered into contracts at prices which 
embrace the anticipated drop. It does not, however, seem that 
this has been done to any considerable extent. Surprising figures 
are quoted as those which have regulated recent transactions by 
exporters of coal in other districts. I am assured that a colliery 
owner about Newcastle-on-Tyne has just entered into a contract to 
supply 68,000 tons to Belgium at as low a figure as 13s, 4d. per 
ton, delivered at Antwerp. What that figure means at the pit 
may be inferred from the circumstance that it costs not much 
under 7s. a ton to carry the coal to the port of debarkation. It is 
believed that quite a score of colliery owners in Belgium 

for the contract. 

The prices of the mineral about the Dudley district in South 
Staffordshire are :—Second coals, 15s, 6d.; lumps, 14s, 6d.; and 
engine slack, 7s, per ton. 

The miners in Shropshire are under notice for a further drop in 
their wages of 3d. perday. They have ome debated the 
a= a business-like manner, and Mr. Halliday, the presi- 

ent of the Miners’ Association, with the district secretary, and 
the district agent, have been appointed a deputation to wait upon 
the masters with a view to an arrangement which shall prevent 
any suspension of activity at the pits. 

The proceedings of the Sandwell Park Colliery Company, who 
have been so successful in sinking for coal beneath the permians 
on the Staffordshire side of Birmingham, are watched with great 
interest. To-day pevey o week they held their fifth ewe | 
general meeting, at which the chairman of the directors submit 








for confirmation a series of resolutions which had been at 
the extraordinary meeting held on the 15th of July. One of 
these resolutions contained a ition fori ing the capital 


of the company from £30,000, to £100,000 ; but this was negatived 
at the instance of shareholders who contended that for present pur- 
poses an increase of she capital to £60,000 was sufficient, The 
resulé was that all the remaining resolutions, which were 
based on the calculation that the increase to £100,000 would be 
sanctioned, were withdrawn. The process of apportioning the 
increased capital will have to commence de novo on the basis of 
the lower sum named. The ber of directors was limited to 
seven ; their remuneration was fixed at £1000 for the ensuing 
year, and it was determined that the respective qualifications 
should consist of the possession of a h th part of the allotted 
or paid up capital, the qualification to take effect from the 10th 
October next. The seven gentlemen elected were all members of 
the former board, 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


_AN improved tone has been perceptible in the iron trade of this 
district during the past week, and although the chief business is 
still confined to foundry pig iron, several important contracts for 
forge iron have been completed. Orders generally are now bei 
more freely placed, and prices are fully oeteined. The deman: 
for forge iron has of late been very dull, consumers being appa- 
rently pretty well covered for their existing requirements; but 
more animation in this branch of trade is now looked forward to, 
together with a corresponding improvement in the present rela- 
tively low prices. Foundry pig iron, delivered in the Manchester 
district is quoted at from 77s. 6d. to 80s. per ton, and fo: 
numbers at from 66s, to 72s, 6d. per ton, according to quality. "fo 
manufactured iron a fair amount of business, of a hand-to-mouth 
character, continues to be done; but the position of the trade is 
not satisfactory, as consumers only order for their present require- 
ments, and are not prepared to give out contracts extending over 
three or four months, Prices remain without any material altera- 
tion, bars being worth from £9 15s, to £10 per ton delivered ; light 
rails, about £9 15s’, and heavy ditto about £8 15s. to £9 per ton. 

The blast furnaces in south-west Lancashire continue fully em- 
ployed, and smelters, asa rule, have as much work on hand as 
they can manage; but the hematite trade in the North is rather 
dull. The rolling mills are very busy, especially in ordinary mer- 
chant bar iron, hoops, and sheets, and it is now difficult to get 
orders placed for anything like early delivery. Engineers, founders, 
and machinists, also continue fully employed. 

_ There is gradually a want of animation in the ceal trade. There 
isa great deal of hesitationon the part of buyers, who are pressing for 
further reductions. But although there is a large quantity of coal 
offering on the market, and amongst the small coal owning concerns, 
and for secondary classes of ¢ quotations are very irregular ;. 
the large colliery proprietors are generally steady in their prices, 
and are unwilling to make further concessions. In the Tyldesley 
districtas well, areduction of from 3d. to 6d. per ton has been made, 
and trade is steadier, with a general firm demand, the pit prices 
ranging about as under :—House coal, 12s, 6d.; steam fuel, 10s. 6d.; 
burgy, 7s. 9d. to 8s.; and good slack, 7s. 6d. to 7s. 9d. 2 
ton. Trade generally is quieter in the Wigan districts, but 
the leading colliery proprietors have made no material 
alteration in their quotations, In the Manchester market trade 
also is quiet and low quotations are offerei for inferior descrip- 
tions of coal, but current quotations are unaltered. Slight 4 
easier prices and a quiet tone are also reported from the Liverpoo! 
market, steam fuel alongside being quoted at from 13s. to 13s, 6d. 
perton, The foreign shipments are only moderate, but a very fair 
coasting trade is being done at Garston and Runcorn. 

The coke trade continues dull, and there is a good deal of com- 
_— in the market, lower prices being quoted to secure 
orders, 

As I previously intimated, the wages question in the Wigan, 
St. Helens, and neighbouring districts has been under consideration 
for some time past, and on Saturday a private meeting of colliery 
proprietors was held in Liverpool to decide what steps should be 
taken inthe matter. The result of the meeting has not been made 
public, but from the general feeling of the trade I[ believe a 
reduction of from 10 to 15 per cent. will be made, although before 
any final step is taken it is not unlikely that a conference will 
held between representatives of the masters and the men. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Up to now I am unable to chronicle a further drop in the price 
of coal or, indeed, of any other class of fuel. 

The strike of the miners has, as already noted, in the main 
terminated, but there are still some 1500 or 1600 out of employ- 
ment, The majority of these are ordinarily employed at the Low 
Stubbin and Elsecar collieries of Earl Fitzwilliam, and the balance 
at the Stafford Main, and one or two minor concerns. In these 
instances the employers ask that the men shall resume operations 
at the full drop of 124 per cent. instead of at the positive reduc- 
tion of 10 per cent., with a pi tive further 24 dependent upon 
the result of arbitration. The miners object to this and are as yet 
out, but I have no doubt whatever that if the employers like to 
persist in their demand the men will have no resource but sub- 
mission, 

It is, I may here state, by no means ->y that the miners 
will have to take into consi tion, and that at no distant date, 
the serious question of a further drop in wages. They have just 

through what has been a severe ordeal to some of them, and 

ave, by wisely adopting the counsels of their secretaries, been 

prudent om to assent to the inevitable by bowing to the fiat 

decreeing a lower rate of pay. With the acceptance of their em- 

ployers’ terms came, as a matter of course, resumption of work 

and an attendant enormous output—enormous, at any rate, when 
spoken of in connection with the period of the strike. 

Then comes the further question — Is there a full demand 
for this renewed output? The answer to this query must indu- 
bitably be in the negative. There is not a demand for it, and 
this week the majority of the coal sidings, both at the pits and 
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stations, are choked up with wagons laden with coal, for which 
there is not a market. 

Iam quite aware that in some instance these sidings are choked 
up with traffic owing to the slight delay of the railway people in 
moving the wagons off, but the fact still remains that the output 
of coal is at this time greatly in excess of the legitimate wants of 
the country. One of two courses is consequently open to the 
masters. They can either lower wages again, as the South Wales 
employers are doing, or they can restrict the working time of the 
men, The latter course is for the moment freer from danger than 
the other, but still it is, as I have said already, quite probable 
that a further reduction in wages wiil presently be initiated in 
this district. . 

There cannot possibly be any doubt that in the speedy solution 
of the coal difficulty lies the hope of our iron trade. If fuel can 
be brought down by the exercise of any legitimate means to an 
appreciably lower level, manufacturers would be enabled to arrange 
their figures on a basis more satisfactory to themselves and their 
customers than existing quotations and they would feel more con- 
fidence in entering the lists against foreign competitors. _ 

The coalowners have the power, and they ought to use it boldly 
and promptly, of cheapening fuel, so that their great source of 
demand may feel the stimulus, and again lead the van of national 
prosperity. Pending some such revivification of business, there is 
but little satisfaction in writing of iron trade matters. Every- 
thing remains in a dull, apathetic state—a-condition with no 
appreciable change from week to week. 

It is true that the larger foundries—such as Claycross, Staveley, 
Thorncliffe, and Elsecar—are fairly well-managed on general work, 
and that a few of the best engineering establishments are busy ; 
but the reason for their seeming activity lies very near the surface 
—being, in fact, that they have their own collieries at the very 
doors of the works, and have also ironstone ready to hand. 

Firms and works not having these undoubted advantages are 
doing no great amvunt of business. Their more conveniently 
situated competitors carry off orders by dint of slightly lower 
prices, and they are left out in the cold to pick up such favours as 
diligence or luck may be able to procure. 

Recognising the stern necessity of having collieries and blast 
furnaces, several local firms have either already secured them or 
are now taking steps for doing so. 

The heavier branches of the iron trade continue quiet, none of 
the works being fully engaged. 

The general cast steel trade is, if anything, a little more buoyant 
consequent upon improved American, Canadian, and continental 
advices, 

There is a moderately well sustained inquiry for rails, axles, 
springs and wheels iu sets, chiefly for the continent of Europe and 
the large colonies, 

For edge tools there isa very fair sale, but saws and files can- 
not be said to meet with a good call. 

Cutlery remains sluggish, at prices which are, in many instances, 
much easier, owing to recent reductions in the prices of shafting 
materials, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


QUIETNESS is still the most prominent feature of the iron trade 
of the North of England. Little pressure is put upon manufac- 
turers, and there is a superabundance of iron on hand. Quota- 
tions remain pretty steady on the whole, although No. 3 was to- 
day and yesterday quoted at 70s. per ton, and as much as 72s, 6d. 
was in some cases offered. At this figure it is worth the while of 
manufacturers to make a greater effort to secure business, but 
very few are finding a market for the whole of their output, and 
it is generally stated—although the non-publication of any re- 
liable returns renders it a matter more of speculation than of fact 
—that there is a large quantity of iron finding its way into stock. 
It is apparent that there is at some of the works on Tees-side a 
large quantity of iron unsold, but many of the furnaces are not 
doing their full work, and consequently the production of the dis- 
trict still comes short of the average of the last two years, not- 
withstanding the increase of productive power during that 
period, 

The finished iron trade is showing a very gradual, but, never- 
theless, a steady tendency towards improvement, The price of 
rails of ordinary sections is now quoted at £7 15s, to £8, and even 
at this figure it is difficult, on account of keenness of competition, 
to place orders. Some there are who seem to have forgotten the 
experience of ironmakers previous to 1872, and go the length of 
speaking of £7 10s. to £8 as a ruinously low price for rails, But it 
should be remembered that that figure is higher than the highest 
quoted during any of the ten years between 1862 and 1872, with 
the exception of one year, over which the average price of rails 
was not less than £9. Low, therefore, although the present value 
of rails undoubtedly is, compared with the value in the two pre- 
ceding years, it is considerably above the average of the decade 
1860 to 1870, and it need not excite surprise if they fall somewhat 
lower. I do not, however, anticipate that they are likely, in this 
reaction at any rate, to fall as low as the prices of 1867-68, when 
rails were sold at £5 to £6 per ton. Ship plates are in tolerably 
active demand, and all other subsidiary departments of the ship- 
building and engineering trades are at the present moment fairly 
well employed. 

There is some talk of demanding a further advance of wages 
among forgemen and engineers. 

It is in contemplation to add a puddling department to the large 
Ordnance Works of Sir William G. Armstrong and Company, 
at Newcastle. This firm is now compelled to buy the whole of 
their puddled bar. 

A meeting of the creditors ef Hopper, Ratcliffe, and Company, 
iron manufacturers, was held at Newcastle on Tuesday, when the 
creditors unanimously resolved to accept a composition of 10s. in 
the pound. It wasalso resolved that the creditors be requested to 
present a petition for liquidation. 

The report of John Abbott and Company, of Gateshead, for the 
past year, shows a profit, after deducting £2994 17s. 2d. for in- 
terest on borrowed capital, of £12,296 15s., which, added to a 
reserve carried forward last year, gives an available total of 
£29,321 15s. 2d. The directors propose to pay on the 2nd Sep- 
tember a dividend of £7 10s. per share, equal to 10 per cent., free 
of income tax. 

In connection with the works of John Abbott and Company, a 
new chain factory has been erected on the most approved plan. 

The miners of Cleveland are working steadily, having last week 
sept to the blast furnaces on Tees-side fully 70,000 tons of iron- 
stone. 

A new blast furnace is being built at the Jarrow Works of 
Palmer’s Shipbuilding and Iron Company. Another new furnace, 
in course of being built at the Middleton Works, near Darlington, 
is expected shortly to be put in blast. 

The arrangements for the forthcoming meeting of the Iron and 
Steel Institute at Barrow are getting into a forward condition ; 
several interesting papers have been promised, and some most en- 
— excursions have been organised. There is likely to be a 

arge attendance of Cleveland engineers and ironmasters. 

A reduction of 20 per cent. has been proposed by the Durham 
coalowners in the wages of their miners. It is expected that the 
miners will offer to take 10 per cent., but failing acquiescence in 
this proposal by the masters a strike is anticipated. 

New schools were opened at a model colliery village in North 
Durham, by Mr. J. W. Pease, M.P., on Saturday last. Eth is 
the name of the village, and the colliery was opened in 1870. It 
now yields over 200 tons per day, all of which is sonverted into 


coke. There are 170 coke ovens on the plan patented by Messrs. 
Dixon and Breckar, It is intended to provide the district with 
the means of railway communication for passengers. | 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market has scarcely been so strong as it was last 
week, but all the evidences of improvement continue to exist. On 
Thursday transactions were done up to 90s. ; but on Friday sellers 
showed a little more anxiety to clear off warrants, and conse- 
quently prices came down to 88s. 3d. The market opened with a 
quiet feeling on Monday, there being only a moderate demand at 
88s. 6d. and 87s. 6d. On Tuesday the market was firmer, with 
business from 88s. to 88s. 6d. The stock of pigs in store has 
fallen to 24,000 tons, and the makers have very little in hand. 
A number of ironmasters have now also several good orders on 
hand. In these circumstances, more furnaces are being lighted 
up, and greater activity prevails. 

There are few alterations in the quotations of the principal 
makers’ brands, which are as follows : —Guartsherrie, No. 1, 115:.; 
No. 3, 92s.; Coltness, No. 1, 117s. 6d.; Summerlee, No. 1, 110s., 
No. 3, 89s.; Langloan, No. 1, 1153.; No. 3, 92s. ; Govan, No. 1 
943.; No. 3, 87s. 6d.; Shotts, No. 1, 110s.; No. 3, 99s.; Carnbroe, 
No. 1, 100s.; No. 3, 89s.; Monkland, No. 1, 953.; No. 3, 87s.; 
Eglinton, No. 1, 94s.; No. 3, 86s.; Dalmellington, No. 1, 92s.; 
No. 3, 86s.; Glengarnock, No. 1, 102s. 6d.; No. 3, 89s.; Carron, 
No. 1, 105s.; Kinneil, No. 1, 95s.; No. 3, 86s. 

The shipments of pig iron from Scotch ports during the week 
ending the 8th inst. amounted to 7646 tons, showing a decrease of 
420 tons as compared with the corresponding week of 1873, The 
imports of Middlsbrough pigs at Grangemouth for the week were 
1660 tons, being an increase of 410 on those of the corresponding 
week of last year. 

The improved condition of the pig iron market appears at length 
to be affecting for the better the malleable trade. Although it 
remains quiet, orders are in some instances coming in more freely. 
Scotch ironmasters are at present contending against a somewhat 
strong foreign competition, which is all the more difficult to cope 
with that it considerably undersells the home manufacture. This 
is particularly the case with ship plates, which can be had in the 
Clyde at present from Belgium at fully £2 less than the home 
prices, and it is said the plates are of very good quality. This isa 
serious matter for our ironmasters, especially following upon the 
very long depression of trade. But with wages and fuel very 
much reduced in value they will no doubt before long be able to 
meet foreigners on equal terms in the market. 

The most ample supplies of coal are everywhere to be had at 
moderate prices. Complaints are again revived as to the failure 
of the railway companies to provide sufficient means of transit, 
and the export trade from Glasgow has been much hindered and 
hampered on this account. Business in the eastern mining 
counties is very flat, with little doing. 

The Lanarkshire ironmasters held a meeting in Glasgow on 
Monday, at which it was resolved in the meantime to leave each 
master free to blow in as many furnaces as he may think neces- 
sary. From ten to twenty additional furnaces are expected to be 
put in blast as a result of this resolution. 

At a number of the ironworks the cessation of labour has been 
taken advantage of to introduce improvements, which will be of 
much value now that the trade is looking up. At the works of 
the Coltness Iron Company, where there are twelve blast furnaces, 
Mr. Hunter, the manager, has made very extensive alterations in 
connection with the mode of charging, by which a great saving of 
labour, time, and ultimately of money, will be effected. In this 
matter the Scotch ironworks have hitherto been much behind 
those of Cleveland, but Coltness will now rival any of them in 
the completeness of its arrangements, 

The strike of miners in connection with the Clyde Ironworks 
has terminated, after a prolonged resistance on the part of the 
men, by the latter accepting the employers’ terms as to wages, 
which are 6s. perday. It is said that upwards of £24,000 have 
been lost in wages alone by this strike. The lockout of miners in 
the Larkhall district continues, and the employers are now taking 
steps to eject the men from their dwelling-houses. Attempts are 
being made by the men to organise a system of contributions for 
their relief, but their efforts are being met with only indifferent 
success, The union is entirely broken up in the locality through 
divided counsels, and the resistance made by the men must shortly 
collapse. The Milton Lockhart Works, at Carluke, belonging to 
Merry and Cuninghame, which have been closed for some time, 
are now re-opened, and the Shotts Iron Company have re-opened 
three ironstone pits in the same locality, while they have put 
their furnaces at Castle-hill in blast, after they had been out for 
upwards of four months. 

The Fife and Clackmannan miners still show an unwillingness 
to accept the reduction of 15 per cent. in wages intimated by the 
employers. Ata meeting of their board a day or two ago, it was 
reported that 3578 men had voted against accepting the reduction. 
It was agreed to abide by the resolution thus indicated by the men 
and await the expiring of the time at which the masters threaten 
to resort to a lock-out. At the same time a committee was em- 
powered to make the best settlement they could for the men, in 
the event of their agreeing to remain at work, and the masters 
showing a wish to confer on the subject. 

Since the beginning of the present month, no fewer than thirty 
vessels of an aggregate tonnage of 23,420 have arrived in the Clyde 
from Quebec with timber. The arrivals of timber in the month of 
July showed an increase of fully 40,000 tons over the corresponding 
month of last year. In the general export trade for the month 
there is, however, a falling off to the extent of 10,000 tons. There 
has been a large increase in the arrivals at each of the Clyde ports. 

The Wigtonshire Railway from Newton Stewart to Wigton is 
almost completed, and it is expected that it will be ready for open- 
ing about the 1st of September. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE text I have to preach from latterly is, as Mr. Bramwell said 
at one of the gatherings of the engineers last week, always the same. 
Bad times, little doing, and prospects gloomy. Mr. Fothergill has 
only two furnaces going, and as he is not a buyer of pig or pud- 
dled bar, the menat hislargeestablishments have not half enough to 
do. I commend Mr, Hosgood’s management exceedingly—-with 
few orders he yet contrives to give a little employment at each 
works, One week Penydarran is busy, the next week idle, and 
the activity is transferred to Partrebach or Treforest, and the men, 
I find, are only too glad to get the work whenit comes. Cyfarthfa 
has one furnace in blast, and there was an expectation that some 
of the mills would be started this week for making merchant bar, 
but it has not taken place. Dowlais continues about the same— 
half-work in fact is the ery everywhere. The Aberdare Valley is 
literally closed as regards ironmaking, and but little is doing at 
Llwydcoed. 

The reduction of 10 per cent. appears to have been generally ac- 
cepted. There was a rumour that the Blaenavon and Ebbw Vale 
men would stand out, but there was no foundation for the report. 

I must note the marked success which attends the ventilation of 
the Aberghorki colliery by the fan principle. The Rhondda 
collieries are prominent in the history of coal pit explosions, 
Pentre Ferndale, Cymmer, stand out vividly in the dark annals, 
and I can but record with gratification the energetic attempts 
which have been made throughout the district to gain an immunity 
from any sad repetition. Gethin is worked by fan and flue, and 
this, perhaps, is the most effectual; but Aberghorki depends 
upon the fan alone, and with this I learn the ventilation of the 
colliery is maintained in the most perfect manner; 95,000 cubic 
feet of fresh air are sent every moment down into the workings, 
and naked lights are always used. The introduction of the fan 
here was, I believe, suggested by a catastrophe at a neighbouring 
colliery, which was attributed to the gas exploding at the furnace. 

I note that Whitwell’s patent hot blast fire-brick stoves are 





getting into favour in this district. One is now in use at Dowlais, 
another at Landore, and I believe one at Cwmavon. 

The announced reduction to the colliers has caused some degree 
of ferment amongst them, and in the Rhondda Valley the hauliers 
at the various coal pits have expressed their opinion by putting in 
an application for an advance. A meeting of the Coalowners’ 
Association is to take place this week at Cardiff, when the ques- 
tion of a reduction and its extent will be decided. It is under- 
stood that the reduction will be 10 per cent. This will make a 
total reduction of 20 per cent. since the decline in the price of 
coals, and seeing that the falling off in prices has now amounted 
to more than 50 per cent., the colliers appear nut to have any 
grounds of complaint. Mass meetings are announced in connec- 
tion with the Amalgamated Association of Miners, and on 
Saturday Mr. Halliday, the president, is to attend at Merthyr 
Tydfil, when an idea of the course resolved upon by 
the association will be given. But the ‘‘Union” move- 
ment in Wales has fallen upon evil days. A great “split” 
has taken place amongst the ironworkers, and a new union is now 
in working jorder at Dowlais, and the union of the colliers is 
nothing like the compact institution it was during the last great 
strike. When one learns that the mass of the colliers are young 
men, many of free habits, it will ke seen that the heavy levies 
made upon them by the association has led a large number to 
withdraw. There is also a strong feeling against the management, 
for expending large sums on the unsuccessful contest of Merthyr 
Tydvil and Wigan. Had these been successes, a very different 
view would have been taken; now the colliers appear to feel the 
loss sustained, and I shall not be surprised but that it has, in 
homely phrase, put wore than one nail into the coffia of the 
Miners’ Association, as regards the Welsh district. 

My opinion from the outset, based on along and intimate know- 
ledge of the district and its peculiarities and characteristics, is that 
both unions are bad and never will work well. That of the masters 
is an association of proprietors some of whom are also ironmasters, 
These cannot work well and in harmony with members who are 
simply coalowners; and house coalowners again cannot well act 
with either. Then asregardsthe men. Prior to the nnion it was 
their practice to arrange difficulties without the interference of 
** strangers,” so that if a strike occurred it would not be a general 
one. Now the union bands them together, incongruous as they 
are, and what satisfies the house coal men offeuds the steam 
colliers, A resort to the old system of each pit being left to its 
own responsibility and government would be far better, and I have 
the opinion of a leading coalowner, stating that the sooner both 
unions are done away with the hetter. 

I am glad to note that just on the eve of my dispatch leaving 
there has heen a slight start made at Cyfarthfa. 
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Castings —Large— \ . a. Iron—Pig in S £s.d, £8. da. 
Birmingham 0 +1310 0 io. 1 411 0.00464 
Cleveland .... 5 2900 470..00¢0 
Lancashire .. 15 ..10 5 0 
Statfordshire 0 -0 00 476.006 
Scotland .. 0 900 46 w~V¥@0@ 
Wales ... 0 000 40 -000 
Yorkshire...... 0 .J1 00 | 50 .9 00 
ustings —Small— Piates in Glasgow 20 .00 0 
Birmingham 10 ..19 0 @ Yorkshi | 1315 ..16 0 06 
Cleveland. .. 10 10 0 8 0 - 810 0 
Lancashire .. 0 .19 0 0 }19 0 ..1010 0 
Statfordshire 0 -0 00 eel 10 15 -lilo 0 
Scotland 20 1600 85 .90@ 
Wales ... . 0 008 7 819 0 
Yorkshire Be -2 0 0 Cieveland | 5 600 

Copper — British — cake Staffordshwe ....| 0 ~000 

SE crcccce-co [OS 8 8 8 6 Vorkshire .+.e00| 6 700 
Australian, perton ..|/ 53 0 ..87 19 0 Railway Chairs — 
B-st Selected -|33 0 77 0 0 : 5 -600 
Bottoms 94 0 26 0 0 | 4 ~426 
Chili Bars 7510 “000 7 ~8 00 

Do, re 0 0 -00 0 

se eeeeceees £0 0 9% 0 0 te 1210 0 
Spanish Cake ... 00 -000 Loadon....+eeeee | 13 10 0 

Coke, Cleveland ... |} 016 -018 0 Scaffordshire ..../12 0 0 
Do., Derbyshire . 13 >. om . 13 10 0 
Wales 10 -~000 ik oO 0 
Sheffield 13 .000 53:0 0 

Coais, best, per | ) . 
Birmingham . / 015 .019 0 221 2300 
Cleveland .....sse0008| 0 7 6..01) 0 }241 2 215 0 
Dorbyshire— 315 .. 00 

Best ordinary ....| 011 + 016 0 210 « 00 
Converting . ois 2.000 5 0 . 00 
Other sort 010 «O14 0 8.0 290 0 
Bla 06 vio 0 oo .. 00 
Glasgow O13 .. 018 0 6 0 2619 0 
Lancashire — + {29 0 ..t0 0 0 
Engine .......0../ 010 6.011 6 Yellow to tinged.. | 32 0 351) 0 
Faraae . O31 .000 Linseed..... }27 15 -000 
House 014 «2 UL O Viive, Gallipoli 70 2.000 
London—Best. 13 .140 Spanish. dilo ..45 00 
Ucher sorts 1¢98..3 3 8 Palm eee wily . 87 00 
South Yorkshire Ranzoon Enzine (C. 
Best ordinary....| 013 .. 016 0 Price & Co,’s), p.gal.| 0 3 6..0 0 0 
Oonverting ......, O14 «2 0 0 U Rapeseed, English pale| #010 .. 0 0 0 
Slack 05 ..ulv 0 +. | 28 lo ove 
Wales . 00 .000 Foreign 000 
Steam 013.00 0 Brown . ovo 
House |} oid 2.018 0 Sperm, body | 0900 

Iron— | W hale, South Sea, tf 000 
Angle in Glasgow .... | 11 0 12200 Brown oe | 25 00 
Bar, Welsh, in London! 910 .10 0 0 E. L, Fish 0 00 

Glasgow ...+.0../ 7 1 9 Yellow. . 000 
Staffordshire . +1: 12 6 Qsicksilver, per bottle 23 000 
Wales .. +» 0 0 O Spelter, Silesian, pr.tn..|/ 2110 ..23 5 0 
Yorkshire best +14 0 0 English, V. & S.......| 2323 1) 2215 0 
common . +13 0 0. Steel, Bessemer, Rough., 11 0 ..13 0 0 
Cleveland— Do, do., manufactured ../ 12 0 ..17 0 0 
Angleand bulb..| 910 ..70 0 0 Do., cast, Sl 30 «30 00 
Boile~ plates .... 13 00 Do., b 35 0 -o 0 0 
Cale iron ... jllv @ Do., Spr 0 2 0 0 
Nailrods .., Ww 0 6 Swe 20 0 2200 
Rivet iron . 1 5 ©) Tallow 2>0 70 00 
Ship plates . 1 00 St. Petersb 4110 4219 0 
Cleveland, common 915 0 Olde coccccese 00 000 
le .ssadineben +1010 © Tin, Banca, perton ..../°7 0 ..98 0 0 
a 6 6 English blocks... ... % 0 .000 
6650 Bars cecccccesee. | 8 O 000 
Kefined, in blocks | *8 0 oe 
.-13 0 0, Straits, fine—cash ..../!2 10 ..94 0 0 
B00 For arrival ......|94 0 o0¢@ 
v.12 lu 0 Tinplates, per box, 135| 
13 0 0 sheets, Lon don— 
+1t 0 0 can 180.140 
li OO |} 1140.23 00 
+1110 0 }116 0-210 
-0 00 }220.37 0 
wood ates, pe 
1300 sheets, Wales— 
IC. COK@ woce cocccee| 1 9 0..110 O 
3 _=- IX. ditto ... | 116 0..118 0 
3 «+ — || IC, charcoal. 115 0.117 0 
3 6. — f SE Minidcoomnt © @. 0. eS 22 
| 3 a Yellow Metal, per lb, ..| 0 073-. 0 0 8 
oo 2 6. o— Zine, sheet perton 271) 0..2810 ¥ 
ee 2 — Sulphateiu Glasgow ../ 12 © 0..14 0 0 
Pigin Wales | 5 0 610 0 | Mamufactured Iron ..., prices nominal 
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Per Load. 438. 28) 48 £86. Per Load 2s. £4.! . . 
Te k wc. ceeseeeeeedd O14 0/12 01410) Canada, Spruce lst..13 013 10/11 10123 0 
Quebec,red pine .. 310 610/310 510 Do, 2nd.....- 101011 10/19 Oll 5 
feliow pine.. 4 0 610);3 5 6 0 Do. 3rd......10 10 1110,10 OM 5 
315 6 5|4 0 410) New Brunswick 10 011 0 wlll 0 
8 0 9 0/7 O 9 O| Archangel, yell 10 1/ 10 1410 1510 
510 8 0} 5 0 6 O|| Petersburg do. 13 10 15 10 12 10 1410 
710 8 0} 415 6 0! Finland ..... lWisio 9 OW 
7 0 8 0} 410 5 0|| Memel & Dantsic..0 0 00) 0009 
5 0 8 0| 5 O 810 || Gothenburg, yel.. .11 013 0/101013 0 
+310 510/310 5 oO} ive . 
210 3 5|215 3 5) Gefle,yellow . 
40 4 5)4 0 4 5) Chrisiiania, best 
210 3 5/212 8 0| Other Norway. 
Wainscot, Rig: «» 415 615| 410 615} Battens, all sorts.... 0 
Masts, Qube. rd. pine 410 6 0/419 6 0}, Firng.bds.,sq.otlin.s.d. 5s. d.| & d. 
Yellow pine... 4 0 610) 4 0 610|| Ilstyellow........14 617 6 12 613 6 
Memel&Dnt 0 000/000 0 lst white ........13 614 6,10 61 6 
WOT oe sees 90M 0/9 O13 0 Snd qualities ....12 615 0) 5 lo 0 
L thwood, Dantafm. 8 0 9 0| 9 012 0| Staves, pr.stndrd,M. 45 £5, £% & 5 
St. Petersburgl0 011 0j11 01210 Quebec pipe......80 0 0 0 1000 0 0 
Deals, per ©, 12ft. by 3ft. Yin. | Puncheon....20 0 22 0 3) 032 0 
Quebec, Pine It ..20 026 0/22 093 0 Baltic, crown pipe 250 270 0 0 250 0 2650 
Qnd « «eel O17 0 /141016 0)) Brack . ... 230 0 2300 2250 300 
Brd...+..+++12 10 13 10 |10 0 10 10)) 





Apvices from Tasmania announce that Captain Audley Coote 
and Mr. Grant have been inspecting, on behalf of the Tasmanian 
Main Line Railway, several coal deposits near that line. The 
deposits are said to be of vast extent and of excellent quality. 
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LITERATURE. 


A Treatise on the Metallurgy of Iron, containing Outlines of the 
History of Tron Manufacture, Methods of Assay and Analysis 
of Iron Ores, Processes of Manufacture of Iron and Steel, &c. 
é&c. By H. Bavernmay, F.G.S., &c. Fourth Edition. London: 
Lockwood and Co. 1874. 

Tue fact that Mr. Bauerman’s treatise on the metallurgy 

of iron has reached four editions in six years is sufficient 

testimony to its merits; if we bear in mind that the 
sale of such a work must for the most part be confined to 
those practically interested in the iron trade, and noto- 
riously critical and exacting as regards text-books and 
works of reference dealing with the special branches of 
manufacture in which they are interested. The esteem in 
which the work is held is justified by its merits. We are 
not acquainted with any treatise, indeed, dealing with the 
metallurgy of iron, which, considering the small dimensions 
of the volume, is so complete, or, generally speaking, so 
accurate. Our author possesses and uses the somewhat 
exceptional power of so arranging his facts and proposi- 
tions that it is difficult to discover that he has said any- 
thing which need not be said, or, on the other hand, left 
anything unsaid that ought to be said. Of course the 
treatise is not exhaustive; but it is remarkable how 
little is missing from its pages. The work begins 
with a compact historical sketch of the manufacture 
of iron, which testifies to the author's voluminous 
reading if it does not manifest special powers of research, 
or contain much that is new. He then proceeds to 
give an outline of the chemistry of iron, in which we 
perceive that he retains the old notation of atomic formule, 
and to a great extent, if not altogether, the old chemical 
nomenclature, which is, we think, a commendable feature in 

a work which must find its way into the hands of men who 

have not time to acquire a novel system of terminology. 

There is nothing to take exception to in this chapter, 

although it is possible that the definition given of the vari- 

ous combinations of iron with oxygen might have been 
more clearly arranged for the use of the student. As re- 
gards the chapter on the analysis of ores, Mr. Bauerman 
may be said to have done little more than describe the pro- 
cesses employed in general terms, and it would be impos- 
sible for anyone but a skilled chemist to work from such 
instructions, if we may use the word, as he gives. A com- 

tent analyst who had never touched iron ore before might 

indeed make a satisfactory analysis of a given sample, taking 
our author as his guide, but a student having but a smat- 
tering of chemistry would be completely at fault under the 
given conditions; and it is perhaps open to question 
whether it was worth while to occupy space with matter 
which the skilled chemist does not need, while it is practi- 
cally useless to those who have not received special instruc- 
tion in chemistry. A short chapter is devoted to the 
preparation of iron ores for the blast furnace. Our author 
refers to various systems of breaking the ore,and apparently 
prefers the well known Blake’s stone crusher to all other 
machines, citing, as examples of its successful adoption, 
machines at the Kirkless Hall Works, near Wigan, and the 
Wyandotte Works, near Detroit, and at all the charcoal 
ironworks on Lake Superior. The ore here is a peculiarly 
tough slaty hematite, which constantly breaks the crushing 
jaws of the machine, and the greatest durability is obtained 
from a mixture of metal little known in this country, 
namely, strong mottled iron, with a proportion of Frank- 
linite spiegeleisen, the wearing surfaces being deeply 
chilled. 

We have not space to follow our author step by step 
through his treatise, nor is it necessary that we should. 
He is, as we have said, little open to criticism, and our 
task, if we took the work chapter by chapter, would consist 
in little but reproducing and endorsing his statements. 
Now and then, it is true, we drop upon an obscure or 
incorrect statement; but not very often. Thus, for exam- 

le, in speaking of blowing engines, he states that the 

Shute blowing tube can be made without any over- 

hanging valve boxes, which is not true; and he describes 

both the Bessemer india-rubber ring valve and Coulthard’s 
india-rubber ball valves, as though both were still in use, 
which is, with a few exceptions, not the case. 

The chapters on the various processes of making steel are 
well written, and wonderfully complete. Of those devoted 
tothe machinery used in the production of rails, plates, and 
bars, we cannot say so much. They do little more than 
indicate the nature of the mechanism and processes em- 
ployed, but nothing more can be expected in so small a 
work. It would have been quite possible, however, to 
follow the example set by Dr. Percy in his treatise on iron 
and steel, and to have given a folding dimensioned out- 
line plate illustrating some recently erected ironworks, 
which would prove very useful to the student. It is a 
matter for some regret, indeed, that there is as yet no text- 
book of iron making machinery in existence except the fine 
work by Truran, which is, however, now almost obsolete. 

Mr. Bauerman has enlarged the fourth edition of his 
work by adding a chapter on the Danks, the Spencer, and 
the Siemens rotary furnace, and we may add that he has 
carried his information concerning these down to the latest 
point. The work is illustrated with excellent woodcuts, 
for the most part fairly well printed, and the type and 
paper are good, Although not quite free from defects, we 
can confidently recommend the book as the best of its kind 
within the somewhat narrow limits of size selected by the 
author. ——— 

A Rudimentary Treatise on Clocks and Watches and Bells. By 
Sir Epmunp Beckett, Bart., late E. B. Dentson, LL.D., Q.C., 
F.R.A.S., &c. Sixth edition, revised and enlarged. London : 
Lockwood and Co. 1874. 

Tuis, in a sense the most popular and comprehensive 

treatise on time-keeping instruments ever published in the 

English language, was first given to the world in Weale’s 

Series some twenty years ago. The price was then 2s., 

as well as we remember. The present edition differs in 

several respects from the first, and the work has undergone 
some enlargement, but the cost has been more than 
doubled, and is now 4s, 6d. We only refer to the fact 

use the price is quite sufficient in a work of such 








moderate dimensions, very unpretendingly bound, to re- 
munerate the publisher for at least moderately good engrav- 
ings. Now, in this book the engravings are perhaps the 
worst ever published in a technical English book of any 
pretension ; certainly the worst we ever saw in a small 
work costing 4s. 6d. The cuts in the first edition were 
good and clear, and we recognise their familiar faces here 
and there in the sixth edition with pleasure. Whether the 
fault of defective drawing lies with the author or the pub- 
lisher we shall not pretend to say, but in many instances 
the defect is so apparent that the cut only serves to mislead. 
The author tells us continually that he has omitted essential 
features because they might lead to confusion, and in more 
than one instance he warns his readers that although a given 
thing looks as if it were constructed in one way, it is 
really quite different. So much for the drawings. As 
regards the style of the work, that is all the author’s own. 
Conversational, incisive, and egotistical, it is generally 
clear, although at times bearing evidence of extreme haste, 
and marked by not a few blemishes in diction which are 
offensive to the educated reader. Why, for example, will 
the author persist in spelling “on to” as one word, thus, 
“ The hed te keyed onto a pivot?” We have stated that 
this is probably the most complete work of its kind ever 
published, although there are many other treatises on 
watch and clockmaking which are much more voluminous. 
The book is, we believe, so well known that it will be 
unnecessary to describe its contents. It is to be regretted 
that in publishing a sixth edition the author did not 
carefully revise what he had written before, and bring 
his facts down to the present day. While we admit that 
no amateur and few professionals know more—or, indeed, as 
much—about clocks and watches as our author, we are con- 
strained to add that in many instances he not only mani- 
fests grave ignorance, but a direct contempt for any infor- 
mation regarding time-keeping instruments which is of 
recent date, and which he must acquire before he can 
bring out a treatise on clocks and watches as perfect as we 
believe him to be competent to make it. 

The book is divided into three portions—the first treats 
of clocks, the second of watches, and the third of bells. 
We can scarcely say that we consider the first chapter an 
improvement on that in the first edition, which it replaces. 
Our author having invented a very admirable gravity 
escapement, snubs train remontoires, which he virtually 
pronounces unnecessary when his escapement is used. We 
shall not dispute this, but it must be remembered that 
very many clocks are in use with train remontoires—that 
these remontoires are exquisitely elegant devices, which 
cannot properly be excluded from such a work as this. 
On the whole, however, the section is exceedingly complete 
and satisfactory, much more so than that on watches. Our 
author has apparently never heard of a “half chrono- 
meter ;” and in dealing with stop watches, essential to engi- 
neers and others who are called upon to carry out accurate 
experiments, he does not even allude to those with inde- 
pendent trains. 


The chapter on bells contains much information which | 
| tenance of wages, not for an increase, the masters having given 


will be useful to clergymen and others, and a great 
deal of information about personal disputes with others which 
is not useful at all. We may conclude this notice with 
the following facts concerning the dials of the great clocks 
at Westminster, which are interesting, and not generally 
known. Our author tells us that the dials are 224ft. in 
diameter, and the centres are precisely 180ft. from the 
ground. The minute hands are thin flat copper tubes 
weighing 28 lb. each, 94in. wide’ at the centre, and 5}in. 
at the ends. The length of each hand and its counterpoise 
is 14ft., the gun-metal boss of each hand weighs very 
nearly 1 cwt., and the tubular minute hand centre is 8ft, 
long and 3$in. in diameter. 

A Manual of Metallurgy. By W. H. Greenwoon, F.C.S., &c. 
Vol. I., Fuel, Iron, Steel, Tin, Antimony, Arsenic, Bismuth, 
and Platinum. London and @lasgow: W. Collins, Sons, and 
Co. 1874. 

Ir is not easy to say what purpose such a little work as this 
is likely to subserve. The author states that it is prin- 
cipally designed for the use of students preparing for the 
advanced stage of the examinations of the Science and 
Art Department, we presume at South Kensington. But 
the author does not tell us how the work is to prove of 
use to astudent, and we confess we are totally at a loss on 
this point. Wedonot dispute that Mr. Greenwood’s facts 
are for the most part as sound as they are trite, but the 
work is neither an elementary treatise on Metallurgy, nor 
an advanced treatise, nor a practical work on the produc- 
tion of metals from their ores, but a little of each. We can 
perfectly well understand the value of such a book for the 
purpose of “cramming,” but it deals with infinitely too 
many subjects to treat any one of them well. To find 
examples of this it is only necessary to take the work at 
haphazard. This is what Mr. Greenwood has to say about 
blowing engines. 

‘The engines for supplying the necessary air to blast furnaces 
are of numerous types, some of which—(the types?)—are of consi- 
derable dimensions, requiring to discharge as much as from 50,000 
to 60,000 cubic feet of air per minute under a pressure of about 
34 1b. per square inch. For this purpose some form of cylinder 
blowing engine has been generally adopted in lieu of the fans, 
bellows, blowing chests, &c., formerly applied. Various arrange- 
ments of the steam and blast cylinder have been devised, accord- 
ing as they are horizontal or vertical acting, or beam engines, 
The blowing cylinder consists of acast iron cylinder, fitted usually 
with a solid piston receiving a reciprocating motion from the 
engine shaft, whereby by suitable valves arranged in the cylinder 
covers at each end the piston alternately draws into and expels the 
air at both ends of the cylinder at each stroke of the engine. The 
arrangement of valves allowing of this action is very varied. In 
many cases, as above cited, the cylinder covers contain india-rubber, 
leather, or other valves allowing of the required action, while in 
other types the valves are external to the cylinder itself, and are 
worked by an independent ting rod, opening and closing 
alternately each end of the cylinder to the atmosphere and the 
blast main alternately.” 

It is, we submit, impossible for the student to gather 
from such a description as this any adequate information 
concerning blowing engines. The whole passage is 
slovenly in style, and inaccurate. The cylinder covers, for 
example, cannot be said to “contain” valves. The blow- 





ing piston never receives its motion from the engine shaft. 
No “ other” valves, except those of leather or india-rubber, 
are used, except when slides are employed, and so on. It 
would be quite possible, however, for a student who had 
read this passage with care, to give such replies to superficial 
questions as would enable him to satisfy examiners ; but as 
regards any real information acquired cn the subject that 
is quite another thing. Mr. Greenwood could, in just the 
same space, have given a definite description of one form 
of blowing engine which would have proved infinitely 
more instructive to the student than the passage we have 
quoted. 

Mr. Greenwood has yet to learn how to classify his 
facts, and to put his information into such a form that it 
can be assimilated by his readers. This done, he could, 
we have no doubt, produce a satisfactory book. Above 
all things, our author should remember that if he is to do 
any really respectable work he must eschew the practice of 
writing books for the use of students who wish to be 
crammed in order that they may pass examiners who hold 
out a premium for cramming. 


The Complete Measurer. By Richarp Horton. Second Edition. 
London ; Lockwood and Co. 1874. 

Tuts work will prove useful to auctioneers, timber mer- 
chants, land surveyors, and others. The principles on 
which such books are prepared are well known. They are 
simply ready reckoners, in one sense, and are practically 
indispensable in office work. We cannot find much that is 
novel in Mr. Horton’s book except a method of measuring 
timber, which appears to be better than that which origi- 
nated with Hopus’, and is in general use. The type of 
the work is excellent and the binding substantial. 





THE BRITISH ASSOCIATION AT BELFAST, 
(From our Special Correspondent.) 
Betrast, Wednesday Morning. 

THE proceedings of the British Association begin to-day, and 
up to the present moment everything has been so in accordance 
with the ordinary routine at these meetings as to leave little to 
report. Among the members who have already arrived are— 
Dr. Joha Tyndall (president), Dr. Huggins, Mr. Herbert Spencer, 
Mr. William Spottiswoode, Colonel Lane Fox, Professor H. E. 
Roscoe, Professor G. G. Stokes, Professor Carey Foster, Mr. W. 
K. Clifford, Mr. James Glaisher, Sir Duncan Gibb, Sir John 
Lubbock, the Earl of Rosse, Dr. Odling, Lord O’Hagan, Dr. 
Hooker, and Professor Michael Foster. 

A private meeting has been held, and it is in contemplation to 
hold a public one, to consider the question of establishing a 
Psychological Department in connection with the Biological Sec- 
tion of the British Association. Mr. Herbert Spencer and Pro- 
fessor Tyndall are among the members who are moving in this 
matter. 

The strike among the linen manufacturing operatives in Bel- 
fast continues, and has lasted now for seven weeks without 
showing any sign of its termination being at hand. It differs 
from many strikes in that it was originated merely for the main- 


notice of a reduction amounting in some cases to 10 per cent., 
in anticipation of the shortened hours of work which shortly 
come into operation under the new Act of Parliament. A sup- 
position prevails that if the masters would give way a little in the 
matter of the heavier reductions, the strike would be at an end. 

There was a meeting of the general committee this morning, 
at which Dr. Williamson presided, at which routine business was 
transacted, and the report of the council was adopted without 
discussion. Mr. W. Spottiswoode resigned the office which he 
has held for thirteen years as treasurer to the British Associa- 
tion, and Dr. Williamson was elected treasurer in his place. The 
report of the council paid a well-merited tribute of respect to 
the memory of one of its founders, the late Professor Phillips, 
who died recently in consequence of injuries received by a fall, 
at Oxford. The following is the report of the council for the 
year 1873-4, somewhat abridged :— 

“The general committee at Bradford referred the following four 
resolutions to the council for their consideration, and. they beg 
to report their proceedings upon each case. 

“First resolution: ‘That the council be requested to take 
steps to bring the importance of the meteorological researches at 
Mauritius before the Government, in order that, when they 
become convinced of the value of these researches by the 
action of the Association, they may be induced to increase the 
assistance.’ The council found that it was unnecessary to take 
action in this case, the application made by the Association last 
year having resulted in an increase to the staff of the Observa- 
tory by the Government. 

“Second resolution: ‘That the council be requested to take 
such steps as they may consider desirable for the purpose of 
representing to her Majesty’s Government the importance of the 
scientific results to be obtained from Arctic exploration.’ In 
November last Sir Bartle Frere, President of the Royal Geogra- 
phical Society, requested Mr. Gladstone to receive a joint depu- 
tation from the Royal Society, the Royal Geographical Society, 
the British Association, and the Dundee Chamber of Commerce, 
on the subject of an Arctic expedition. Mr. Gladstone declined 
to receive a deputation, but requested an application stating 
reasons in a written form. This was furnished, but a change of 
Government occurred. Mr. Disraeli since his accession to office 
has received a deputation on the subject, consisting of Sir H. 
Rawlinson, Dr. Hooker, and Admiral Sherard Osborne, but no 
answer has yet been returned to their application. 

‘‘ Third resolution: ‘That the council be requested consider 
the possibility and expediency of making arrangements for the 
constitution of an annual museum for the exhibition of speci. 
mens and apparatus on a similar footing to that of the sections, 
and similarly provided with officers to superintend the arrange_ 
ments.’ The council, in accordance with the desire of the 
general committee, have provided a room, and appointed a com- 
mittee, consisting of the general and assistant-general secretaries, 
Professor Redfern, Mr. Ewart, one of the local secretaries, and 
Mr. Ray Lankester, to make the ry arrang nts for the 
reception and due exhibition of specimens and apparatus illustra- 
tive of papers to be read at the meeting. 

“ Fourth resolution: ‘That the Council of the British Associa- 
tion be requested to communicate with the authorities in charge 
of the St. Gothard Tunnel, with the view of obtaining permission 
for the Committee on Underground Temperature to take obser- 
vations on temperature during the progress of the works.’ Steps 
are being taken in pursuance of this resolution. 








“The council have to announce that Mr. W. Spottiswoode has 
notified to them that he is unable to continue to hold the office 
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of general treasurer. The council have received this announce- 
ment with great regret, a regret which they feel will be shared 
by the Association. Mr. Spottiswoode has occupied the post of 
general treasurer for the last thirteen years, and has invariably 
promoted the interests of the Association with untiring zeal and 
ability. After much consideration, they have resolved to recom- 
mend Dr. A. Williamson as treasurer in the place of Mr. W. 
Spottiswoode. 

“The general committee will remember that Bristol has been 
selected as the place of meeting for next year. The council 
understand that an invitation to hold a subsequent meeting at 
Glasgow will be presented to the general committee. 

“The council cannot close their report without making some 
mention of the irreparable loss which the Association has sus- 
tained in the death of the late Professor Phillips. He, in con- 
junction with Dean Buckland, Canon Vernon Harcourt, and 
others, founded the Association in 1834, and from that time until 
his death his labours on its behalf were untiring. He acted as 
local secretary at the first meeting at York ; he filled from the fol- 
lowing year to the year 1862 the office of assistant general secre- 
tary ; from 1862 to 1864, that of general secretary ; he was Pre- 
sident in 1865 ; and, having seldom been absent from any of the 
meetings, he presided last year at Bradford over the Geological 
Section. In Professor Phillips, eminence in his own branch of 
science and wide general culture were united with unselfish sym- 
pathetic nature, a genial kindly manner, and with a singularly 
happy tact in the conduct of affairs. It was this rare combi- 
nation of qualities which guided the Association through its 
early difficulties to the success it has at present achieved, and 
which now makes his loss felt as one which can never be 
filled up.” 





At 8 p.m. on Wednesday, Dr. John Tyndall, F.R.S., 
D.C.L. Oxon, LL.D. Cantab., F.C.P.S., Professor of 
Natural Philosophy in the Royal Institution, President, 
commenced the delivery of the following add ress :— 

An impulse inherent in primeval man turned his thoughts and 
questionings beti towards the sources of natural phenomena. 
The same impulse, inherited and intensified, is the spur of scien- 

tific action to-day. Determined by it, by a process of abstraction 
from experience we form physical theories which lie beyond the 
pale of experience, but which satisfy the desire of the 
mind to see every natural occurrence resting upon a cause. In 
forming their notion of the origin of things, our earliest historic 
(and doubtless, we might add, our prehistoric) ancestors pursued, 
as far as their intelligence permitted, the same course. They 
also fell back upon experience, but with this difference—that the 
particular experiences which furnished the weft and woof of their 
theories were drawn, not from the study of nature, but from what 
lay much closer to them, the observation of men. Their theories 
accordingly took an anthropomorphicform. To supersensual beings, 
which, ‘* however potent and invisible, were nothing but a species 
of human creatures, perhaps raised from among mankind, and 
retaining all human passi and appetites”*, were handed over 
the rule and governance of natural phenomena. 

Tested by observation and reflection, these early notions failed 
in the long run to satisfy the more penetrating intellects of our 
race, Far in the depths of history we find men of exceptional 
power differentiating themselves from the crowd, rejecting these 
anthropomorphic notions, and seeking to connect natural pheno- 
mena with their physical principles. But long prior to these purer 
efforts of the understanding the merchant had been abroad, and 
rendered the philosopher possible ; commerce had been developed, 
wealth amassed, leisure for travel and for speculatien secured, 
while races educated under different conditions, and therefore dif- 
ferently informed and endowed, had been stimulated and sharp- 
ened by mutual contact. In those regions where the commercial 
aristocracy of ancient Greece mingled with its eastern neighbours, 
the sciences were born, being nurtured and developed by free- 
thinking and courageous men. Thestate of things to be displaced 
may be gathered from a passage of Euripides quoted by Hume : 
“‘There is nothing in the world; no glory, no prosperity. The 
gods toss all into confusion ; mix everything with its reverse, 
that all of us, from our ignorance and uncertainty, may pay them 
the more worship and reverence.” Now, as science demands the 
radical extirpation of caprice and the absolute reliance upon law 
in nature, there grew with the growth of scientific notions a desire 
and determination to sweep from the field of theory this mob of 
gods and demons, and to place natural phenomena on a basis more 
congruent with themselves, 

The problem which had been previously approached from above 
was now attacked from below; theoretic effort passed from the 
super to the sub-sensible. It was felt that to construct the 
universe in idea it was necessary to have some notion of its consti- 
tuent parts—of what Lucretius subsequently called the ‘‘ First 
Beginnings.” Abstracting again from experience, the leaders of 
scientific speculation reached at length the pregnant doctrine of 
atoms and molecules, the latest developments of which were set 
forth with such power and clearness at the last meeting of the 
British Association. Thought no doubt had long hovered about 
this doctrine before it attained the precision and completeness 

* which it assumed in the mind of Democritust, a philosopher who 
may well for a moment arrest our attention. ‘‘ Few great men” 
says Lange, in his excellent *‘ History of Materialism,” a work to 
the spirit and the letter of which Iam equally indebted, “Shave been 
so despitefully used by history as Democritus. In the distorted 
images sent down to us through unscientific traditions there re- 
mains of him almost nothing but the name of ‘ the laughing philo- 
sopher,’ while figures of immeasurably smaller significance spread 
themselves at full length before us.” Lange speaks of Bacon’s 
high appreciation of Democritus—for ample illustrations of which 
I am indebted to my excellent friend Mr. Spedding, the learned 
editor and biographer of Bacon. It is evident, indeed, that Bacon 

~considered Democritus to be a man of weightier metal than either 
Plato or Aristotle, though their philosophy ‘‘ was noised and cele- 
brated in the schools, amid the din and pomp of professors,” It 
was not they, but Genseric and Attila pd 9m barbarians, who de- 
stroyed the atomic philosophy. ‘‘ For at a time when all human 
learning had suffered shipwreck, these planks of Aristotelian and 
Platonic philosophy, as being of a lighter and more inflated sub- 
stance, were preserved and came down to us, while things more 
solid sank and almost passed into oblivion.” 

The principles enunciated by Democritus reveal his uncom- 
promising antagonism to those who deduced the phenomena of 
nature from the caprices of the gods. They are briefly these :— 
(1) From nothing comes nothing. Nothing that exists can be 
destroyed. Allchanges are due to the combination and separa- 
tion of molecules. (2) Nothing happens by chance. Every occur- 
rence has its cause from which it follows by necessity. (3) The 
only existing things are the atoms and empty space; all else is 
mere opinion. (4) The atoms are infinite in number, and infi- 
nitely various in form; they strike together, and the lateral 
motions and whirlings which thus arise are the beginnings of 
worlds, (5) The varieties of all things depend upon the varieties 
of their atoms, in number, size, and aggregation. (6) The soul 

ts of free, th, round atoms, like those of fire. These 
are the mest mobile of all. They aye pg the whole body, 
and in their motions the ph of life arise. Thus the atoms 
of Democritus are individually without sensation; they combine 
in obedience to mechanical laws, and not only organic forms, but 
the phenomena of sensation and thought are also the result of their 
combination. 

That great enigma, “the exquisite adaptation of one part of an 
organism to another part, and to the conditions of life,” more 

















* Hume, “‘ Natural History of Religion.” + Born 460 B.c. 





especially the construction of the human body, Democritus made 
no attempt to solve. Empedocles, a man of more fiery and poetic 
nature, introduced the notion of love and hate among the atoms 
to account for their combination and separation. Noticing this 
gap in the doctrine of Democritus, he struck in with the pene- 
trating thought, linked, however, with some wild speculation, that 
it lay in the very nature of those combinations which were suited 
to their ends—in other words, in harmony with their environ- 
ment—to maintain themselves, while unfit combinations, having 
no proper habitat, must rapidly disappear. Thus more than 2000 
years ago the doctrine of the ‘survival of the fittest,” which in 
our day, not on the basis of vague conjecture, but of positive 
knowledge, has been raised to such extraordinary significance, had 
received at all events partial enunciation.* 

Epicurust, said to be the son of a poor schoolmaster at Samos, 
is the next dominant figure in the history of the atomic philosophy. 
He mastered the writings of Democritus, heard lectures in Athens, 
returned to Samos, and subsequently wandered through various 
countries. He finally returned to Athens, where he bought a 
garden, and surrounded himself by pupils, in the midst of whom 
he lived a pure and serene life, and died a peaceful death. His 
philosophy was almost identical with that of Democritus; but he 
never quoted either friend or foe. One main object of Epicurus 
was to free the world from superstition and the fear of death. 
Death he treated with indifference. It inerely robs us of sensation. 
As long as we are, death is not; and when death is, we are not. 
Life has no more evil for him who has made up his mind that it is 
no evil not to live. He adored the gods, but not in the ordinary 
fashion. The idea of divine power, properly purified, he thought 
an elevating one. Still he taught, ** Not he is godless who rejects 
the gods of the crowd, but rather he who accepts them.” The gods 
were to him eternal and immortal beings, whose blessedness 
excluded every thought of care or occupation of any kind. Nature 
pursues her course in accordance with everlasting laws, the gods 
never interfering. They haunt 

“ The lucid interspace of world and world 
Where never creeps a cloud or moves a wind, 
Nor ever falls the least white star of snow, 
Nor ever lowest roll of thunder moans, 

Nor sound of human sorrow mounts to mar 
Their sacred everlasting calm.” 


Lange considers the relation of Epicurus to the gods subjective ; 
the indication probably of an ethical requirement of his own 
nature. We cannot read history with open eyes, or study human 
nature to its depths, and fail to discern such a requirement. 
Man never has been, and he never will be satisfied with the opera- 
tions and products of the understanding alone; hence physical 
science cannot cover all the demands of his nature. But the 
history of the efforts made to satisfy these demands might be 
broadly described asa history of errors—the error consisting in 
ascribing fixity to that which is fluent, which varies as we vary, 
being gross when we are gross, and becoming, as our capacities 
widen, more abstract and sublime. On one great point the mind 
of Epicurus was at peace. He neither sought nor expected, here 
or hereafter, any personal profit from his relation to the gods. 
And it is assuredly a fact that loftiness and serenity of thought 
may be promoted b: ptions which involve no idea of profit of 
this kind. ‘* Did I not believe,” said a great man to me once, 
“that an intelligence is at the heart of things, my life on earth 
would be intolerable.” The utterer of these words is not, in my 
opinion, rendered less noble but more noble, by the fact that it 
was the need of ethical harmony here, and not the thought of 
personal profit hereafter, that prompted his observation. 

A century and a half, after the death of Epicurus, Lucretius$ 
wrote his great poem ‘‘ On the Nature of Things,” in which he, a 
Roman, developed with extraordinary ardour the philosophy of 
his Greek predecessor. He wishes to win over his friend Memnius 
to the school of Epicurus ; and although he has no rewards ina 
future life to offer, although his object appears to be a purely 
negative one, he addresses his friend with the heat of an apostle. 
His object, like that of his great forerunner, is the destruction 
of superstition; and considering that men trembled before 
every natural event as a direct monition from the gods, and 
that everlasting torture was also in prospect, the freedom 
aimed at by Lucretius might perhaps be deemed a positive 
good. ‘“‘This terror,” he says, ‘‘and darkness of mind 
must be dispelled, not by the rays of the sun and glittering 
shafts of day, but by the aspect and the law of nature.” He re- 
futes the notion that anything can come out of nothing, or that 
that which is once begotten can be recalled to nothing. The first 
beginnings, the atoms, are indestructible, and into them all things 
can be dissolved at last. Bodies are partly atoms, and partly 
combinations of atoms ; but the atoms nothing can quench. They 
are strong in solid singleness, and by their denser combination all 
things can be closely packed and exhibit enduring strength. He 
denies that matter is infinitely divisible. We come at length to 
the atoms, without which, as an imperishable substratum, all 
order in the generation and development of things would be de- 
stroyed. 

The mechanical shock of the atoms being in his view the all- 
sufficient cause of things, he combats the notion that the constitu- 
tion of nature has been in any way determined by intelligent 
design. The interaction of the atoms throughout infinite time 
rendered all manner of combinations possible. Of these the fit 
ones persisted, while the unfit ones disappeared. Not after sage 
deliberation did the atoms station themselves in their right places, 
nor did they bargain what motions they should assume. From 
all eternity they have been driven together, and after trying 
motions and unions of every kind, they fell at length into the 
arrangements out of which this system of things has been formed. 
His grand conceptions of the atoms falling silently through im- 
measurable ranges of space and time suggested the nebular hypo- 
thesis to Kant, its first propounder. ‘‘ If you will apprehend and 
keep in mind these things, nature, free at once, and rid of her 
haughty lords, is seen to do all things spontaneously of herself, 
without the meddling of the gods.” 

During the centuries between the first of these three philosophers 
and the last, the human intellect was active in other fields than 
theirs. The sophists had run through their career. At Athens 
had appeared the three men, Socrates, Plato, and Aristotle, whose 
yoke remains to some extent unbroken to the present hour. 
Within this period also the School of Alexandria was founded, 
Euclid wrote his ‘‘ Elements,” and he and others made some ad- 
vance in optics. Archimedes had propounded the theory of the 
lever, and the principles of hydrostatics. Pythagoras had made 
his experiments on the harmonic intervals, while astronomy was 
immensely enriched by the discoveries of Hipparchus, who was 
followed by the historically more celebrated Ptolemy. Anatomy 
has been made the basis of scientific medicine ; and it is said by 
Draper {| that vivisection then began. In fact, the science of 
ancient Greece had already cleared the world of the fantastic 
images of divinities operating capriciously through natural 

henomena. It had shaken itself free from that fruitless scrutiny 
‘by the internal light of the mind alone,” which had vainly sought 
to transcend experience and reach a knowledge of ultimate causes. 
Instead of accidental observation, it had introduced observation 
with a purpose ; instruments were employed to aid the senses, and 
scientific method was rendered in a great measure complete by the 
union of Induction and Experiment. 

What, then, stopped its victorious advance? Why was the 
scientific intellect compelled, like an exhausted soil, to lie fallow 
for nearly two millenniums before it could regather the elements 





* Lange, 2nd edit., p. 23. + Born 342 B.c. 
t Tennyson’s “ Lucretius,” § Born 99 B.c. 
|| Monro’s translation. In his criticism of this work (“Contemporary 
Review,” 1867) Dr. Hayman does not appear to be aware of the really 
sound and subtile observations on which the reasoning of Lucretius, 
though erroneous, sometimes rests. 
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necessary to its fertility and strength? Bacon has already let us 
know one cause ; Whewell ascribes this stationary period to four 
causes—obscurity of thought, servility, intolerance of disposition, 
enthusiasm of temper ; and he gives striking examples of each*, 
But these characteristics must have had their causes, which lay in 
the circumstances of the time. Rome, and the other cities of the 
Empire, had fallen into moral putrefaction. Christianity had ap- 
peared, offering the gospel to the poor, and, by moderation if not 
asceticism of life, practically protesting against the profligacy cf 
the age. The sufferings of the early Christians and the extraordi- 
nary exaltation of mind which enabled them to triumph over the 
diabolical tortures to which they were subjected +, must have left 
traces not easily effaced. They scorned the earth, in view of that 
** building of God, that house not made with hands, eternal in the 
heavens.” The Scriptures which ministered to their spiritua} 
needs were also the measure of their science. When, for example, 
the celebrated question of antipodes came to be discussed, the 
Bible was with many the ultimate court of appeal. Augustine, 
who flourished a.p. 400, would not deny the rotundity of the 
earth ; but he would deny the possible existence of inhabitants at 
the other side, ‘‘because no such race is recorded in Scripture 
among the descendants of Adam.” Archbishop Boniface was 
shocked at the assumption of a “‘ world of human beings out of the 
reach of the means of salvation.” Thus reined in, science was not 
likely to make much progress, Later on the political and thec- 
logical strife between the Church and civil Governments, so power- 
fully depicted by Draper, must have done much to stifle investiga- 
tion. 

Whewell makes many wise and brave remarks regarding the 
spirit of the Middle Ages. It was a menial spirit. The seekers 
after natural knowledge had forsaken that fountain of living 
waters, the direct appeal to nature hy observation and experiment, 
and had given themselves up to the remanipulation of the notions 
of their predecessors. It was atime when thought had become 
abject, and when the acceptance of mere authority led, as it 
always does in science, to intellectual death. Natural events, in- 
stead of being traced to physical, were referred to moral causes ; 
while an exercise of the phantasy, almost as degrading as the 
spiritualism of the present day, took the place of scientific specu- 
lation. Then came the mysticism of the Middle Ages, magic, 
alchemy, the neo-platonic philosophy, with its visionary thougi 
sublime abstractions, which caused men to look with shame upon 
their own bodies as hindrances to the absorption of the creature 
in the blessedness of the Creator. Finally came the scholastic 
philosophy, a fusion, according to Lange, of the least-mature 
notions of Aristotle with the Christianity of the West. Intellectual 
immobility was the result. As a traveller without a compass ina 
fog may wander long, imagining he is making way, and find him- 
self after hours of toil at his starting point, so the schoolmen, 
having tied and untied the same knots and formed and dissipated 
the same clouds, found themselves at the end of centuries in their 
old position. 

With regard to the influence wielded by Aristotle in the Middle 
Ages, and which, though to a less extent, he still wields, I would 
ask permission to make one remark. When the human mind has 
achieved greatness and given evidence of extraordinary power ia 
any domain, there is a tendency to credit it with similar power in 
all other domains. Thus theologians have found comfort and 
assurance in the thought that Newton dealt with the question of 
revelation, forgetful of the fact that the very devotion of his 
powers through all the best years of his life to a totally different 
class of ideas, not to speak of any natural disqualification, tended 
to render him less instead of more competent to deal with theolo- 
gical and historic questions. Goethe, starting from his established 
greatness as a poet, and, indeed, from his positive discoveries in 
natural history, produced a profound impression among the 
painters of Germany when he published his ‘* Farbenlehre,” in 
which he endeavoured to overthrow Newton’s theory of colours, 
This theory he deemed so obviously absurd that he considered its 
author a charlatan, and attacked him with a corresponding vehe- 
mence of language. In the domain of natural history Goethe had 
made really considerable discoveries, and we have high authority 
for assuming that, had he devoted himself wholly to that side of 
science, he might have reached in it an eminence comparable with 
that which he attained as a poet. In sharpness of observation, 
the detection of analogies, however apparently remote, in the 
classification and organisation of facts according to the analogies 
discerned, Goethe possessed extraordinary powers. These elements 
of scientific inquiry fall in with the discipline of the poet. But on 
the other hand, a mind thus richly endowed in the direction of 
natural history may be almost shorn of endowment as regards the 
more strictly called physical and mechanical sciences, Goethe was 
in this condition. He could not formulate distinct mechanical 
conceptions; he could not see the force of mechanical reasoning; 
and in regions where such reasoning reigns supreme he became a 
mere ignus fatuus to those who followed him. 

I have sometimes permitted myself to compare Aristotle with 
Goethe, to credit the Stagirite with an almost superhuman power 
of amassing and systematising facts, but to consider him fatally 
defective on that side of the mind in respect to which incomplete- 
ness has been just ascribed to Goethe. Whewell refers the errors 
of Aristotle not tu a neglect of facts, but to “‘ a neglect of the idea 
appropriate tothe facts; the ideaof mechanical cause, which is force, 
and the substitution of vague or inapplicable notions, involving 
only relations of space or emotions of wonder.” This is doubtless 
true; but the word ‘‘ neglect” implies mere intellectual mis- 
direction, whereas in Aristotle, as in Goethe, it was not, I believe, 
misdirection, but sheer natural incapacity, which lay at the root of 
his mistakes. As a physicist, Aristotle displayed what we should 
consider some of the worst attributes of a modern physical investi- 
gator—indistinctness of ideas, confusion of mind, and a confident 
use of language, which led to the delusive notion that he had 
really mastered his subject, while he as yet had failed to grasp 
even the elements of it. He put words in the place of things, 
subject in the place of object. He preached induction without 
practising it, inverting the true order of inquiry by passing from 
the general to the particular, instead of from the particular to 
the general. He made of the universe a closed sphere, in the 
centre of which he fixed the earth, proving from general princi- 
ples, to his own satisfaction, and to that of the world for near 
2000 years, that no other universe was possible, His notions of 
motion were entirely unphysical. It was natural or unnatural, 
better or worse, calm or violent—no real mechanical conception 
regarding it lying at the bottom of his mind. He affirmed that a 
vacuum could not exist, and proved that if it did exist, motion 
in it would be impossible. He determined @ priori how many 
species of animals must exist, and shows on general principles why 
animals must have such and such parts, When an eminent con- 
temporary philosopher, who is far removed from errors of this 
kind, remembers these abuses of the a priori method, he will be 
able to make allowance for the jealousy of physicists as to the 
acceptance of so-called a priori truths, Aristotle’s errors of detait 
were grave and numerous. He affirmed that only in man_ we had 
the beating of the heart, that the leftside of the body was colder than 
the right, that men have more teeth than women, and that there 
is an empty space, not at the front, but at the back of every man’s 
head. 

There is one essential quality in physical conceptions which was 
entirely wanting in those of Aristotle and his followers. I wish it 
could be expressed by a word untainted by its associations ; it 
signifies a capability of being placed as a coherent picture before 
the mind. The Germans express the act of picturing by the word 
vorstellen, and the picture they call a Vorstellung. We have no 
word in English which comes nearer to our requirements than 
imagination, and, taken with its proper limitations, the word 
answers very well; but, as just intimated, it is tainted by its 
associations, and therefore objectionable to some minds. Compare, 








* “ History of the Inductive Sciences,” vol. i. Tae 
t Depicted with terrible vividness in Rénan’s “ Antichrist. 
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with reference to this capacity of mental presentation, the case of 
the Aristotelian, who refers the ascent of water in a pump to 
Nature’s abhorrence of a vacuum, with that of Pascal when he 
proposed to solve the question of atmospheric pressure by the 
ascent of the Puy de Dome. In the one case the terms of the 
explanation refuse to fall into place as a physical image ; in the 
other the image is distinct, the fall and rise of the barometer being 
clearly figured as the balancing of two varying and opposing 
pressures. 

During the drought of the Middle Ages in Christendom, the 
Arabian intellect, as forcibly shown by Draper, was active. With 
the intrusion of the Moors into Spain, cleanliness, order, learning, 
and refinement took the place of their opposites. When smitten 
with disease, the Christian peasant resorted to a shrine, the 
Moorish one to an instructed physician. The Arabs encouraged 
translations from the Greek philosophers, but not from the Greek 
poets. They turned in disgust ‘‘ from the lewdness of our classical 
mythology, and denounced as an unpardonable blasphemy all con- 
nection between the impure Olympian Jove and the Most High 
God.” Draper traces still farther than Whewell the Arab elements 
in our scientific terms, and points out that the under garment 
of ladies retains to this hour its Arab name. He gives ex- 
amples of what Arabian men of science accomplished, dwelling 

articularly on Alhazen, who was the first to correct the 

latonic notion that rays of light are emitted by theeye. He 
discovered atmospheric refraction, and points out that we see 
the sun and moon after they have set. He explains the en- 
largement of the sun and moon, and the shortening of the vertical 
diameters of both these bodies when near the Coster, He is 
aware that the atmosphere decreases in density with increase of 
height, and actually fixes its height at 584 miles. In the book of 
the “‘ Balance of Wisdom,” he sets forth the connection between the 
weight of the atmosphere and its increasing density. He shows 
that a body will weigh differently in a rare and a dense atmo- 
sphere; he considers the force with which plunged bodies rise 
through heavier media. He understands the doctrine of the centre 
of gravity, and applies it to the investigation of balances and 
steelyards. He recognises gravity as a force, though he falls 
into the error of making it diminish as the distance, and of 
making it purely terrestrial. He knows the relation between 
the velocities, spaces, and times of falling bodies, and has dis- 
tinct ideas of capillary attraction. He improves the hydrometer. 

The determination of the density of bodies as given by Alhazen 
approach very closely to ourown. ‘‘I join,” says Draper, in the 
pious prayer of Alhazen, “‘that in the day of judgment the All- 
Merciful will take pity on the soul of Abur-Raihdn, because he 
was the first of the race of men to construct a table of specific 
gravities.” If all this be historic truth—and I have entire con- 
fidence in Dr. Draper—well may he ‘‘deplore the systematic 
manner in which the literature of Europe has contrived to put out 
of sight our scientific obligations to the Mahommedans.”* 

Towards the close of the stationary period a word-weariness, if 
I may so express it, took more and more possession of men’s minds, 
Christendom had become sick of the School philosophy and its 
verbal wastes, which led to no issue, but left the intellect in ever- 
lasting haze. Here and there was heard the voice of one impa- 
tiently crying in the wilderness, ‘‘ Not unto Aristotle, not unto 
subtle hypothesis, not unto Church, Bible, or blind tradition, must 
we turn for a knowledge of the universe, but to the direct investi- 
gation of Nature by observation and experiment.” In 1543 the 
epoch-making work of Copernicus on the paths of the heavenly 
bodies appeared. The total crash of Aristotle’s closed universe 
with the earth at its centre followed as a consequence; and ‘‘ the 
earth moves” became a kind of watchword among intellectual 
freemen. Copernicus was canon of the church of Frauenburg in 
the diocese of Ermeland. For three-and-thirty years he had with- 
drawn himself from the world and devoted himself to the con- 
solidation of his great scheme of the solar system. He made its 
blocks eternal; and even to those who feared it and desired its 
overthrow it was so obviously strong that they refrained for a time 
from meddling with it. In the last year of the life of Copernicus 
his book appeared ; it is said that the old man received a copy of it 
a few days before his death, and then departed in peace. 

The Italian philosopher Giordano Bruno was one of the earliest 
converts to the new astronomy. Taking Lucretius as his exemplar, 
he revived the notion of the infinity of worlds; and combining 
with it the doctrine of Copernicus, reached the sublime general- 
isation that the fixed stars are suns, scattered numberless through 
space and accompanied by satellites, which bear the same relation 
to them that our earth does to our sun, or our moon to our earth, 
This was an expansion of transcendent import; but Bruno came 
closer thau this to our present line of thought. Struck with the 
problem of the generation and maintenance of organisms, and duly 
| it, he came to the conclusion that Nature in her pro- 

uctions does not imitate the technic of man. Her process is one 
of unravelling and unfolding. The infinity of forms under which 
matter appears were not imposed upon it by an external artificer ; 
by its own intrinsic force and virtue it brings these forms forth. 
Matter is not the mere naked, empty capacity which philosophers 
have pictured her to be, but the universal mother, who brings 
forth all things as the fruit of her own womb, 

This outspoken man was originally a Dominican monk. He was 
accused of heresy and had to fly, seeking refuge in Geneva, Paris, 
England, and Germany. In 1592 he fell into the hands of the in- 
quisition at Venice. He was imprisoned for many years, tried, 
degraded, excommunicated, and handed over to the civil power, 
with the request that he should be treated gently and “‘ without 
the shedding of blood.” This meant that he was to be burnt; and 
burnt accordingly he was, on the 16th of February, 1600. To 
escape a similar fate Galileo, thirty-three years afterwards, ab- 
jured, upon his knees and with his hand upon the holy gospels, 
the heliocentric doctrine. After Galileo came Kepler, who from 
his German home defied the power beyond the Alps. He traced 
out from pre-existing observations the laws of planetary motion. 
The problem was thus prepared for Newton, who bound those 
empirical laws together by the principle of gravitation. 

During the Middle Ages the doctrine of atoms had to all appear- 
ance vanished from discussion. In all probability it held its 
ground among sober-minded and thoughtful men, though neither 
the Church nor the world was prepared to hearof it with tolerance. 
Once, in the year 1348, it received distinct expression. But re- 
tractation by compulsion immediately followed and thus discour- 
aged, it slumbered till the 17th century, when it was revived bya 
contemporary of Hobbes and Descartes, the Pére Gassendi. 

The analytic and synthetic tendencies of the human mind ex- 
hibit themselves throughout history, great writers ranging them- 
selves sometimes on the one side, sometimes on the other. Men 
of lofty feelings, and minds open to the elevating impressions 
produced by Nature as a whole—whose satisfaction, therefore, is 
rather ethnical than logical—have leaned to the synthetic side ; 
while the analytic harmonises best with the more precise and 
more mechanical bias which seeks the satisfaction of the under- 
standing. Some form of pantheism was usually adopted by the 
one, while a detached Creator, working more or less after tho 
manner of men, was often assumed by the other.+ Gassendi is 
hardly to be ranked with either. Having formally acknowledged 
God as the great first cause, he immediately drops the idea, applies 
the known laws of mechanics to the atoms, and thence deduces all 
vital phenomena. God who created earth and water, plants 
and animals, produced in the first place a definite number of 
atoms, which constituted the seed of all things. Then began 
that series of combinations and decompositions which goes on at 
the present day, and which will continue in the future. The 





* “Intellectual Development of Europe,” p. 359. 
_t Boyle’s model of the universe was the Strasburgh clock with an out- 
side artificer. Goethe, on the other hand, sang— 


“Thm ziemt’s die Welt im Innern zu bewegen, 
Natur in sich, sich in Natur zu hegen.” 


The same repugnance to the clockmaker conception is manifest in Carlyle, 





principle of every change resides in matter. In artificial produc- 
tions the moving principle is different from the material worked 
upon; but in Nature the agent works within, being the most 
active and mobile part of the material itself. Thus this bold eccle- 
siastic, without incurring the censure of the Church or the world, 
contrives to outstrip Mr. Darwin. The same cast of mind which 
caused him to detach the Creator from his universe led him also 
to detach the soul from the body, though to the body he ascribes 
an influence so large as to render the soul almost unnecessary. The 
aberrations of reason were in his view an affair of the material 
brain. Mental disease is brain-disease ; but then the immortal 
reason sits apart, and cannot be touched by the disease. The 
errors of madness are errors of the instrument, not of the per- 
former. 

It may be more than a mere result of education, connecting 
itself probably with the deeper mental structure of the two men, 
that the idea of Gassendi, above enunciated, is substantially the 
same as that expressed by Professor Clerk Maxwell at the close 
of the very noble lecture delivered by him at Bradford last year. 
According to both philosophers, the atoms, if I understand aright, 
are the prepared materials, the ‘“ manufactured articles,” which, 
formed by the skill of the Highest, produce by their subsequent 
interaction all the phenomena of the material world. ‘There 
seems to be this difference, however, between Gassendi and Max- 
well. The one postulates, the other infers bis first cause. In his 
manufactured articles, Professor Maxwell finds the basis of an 
induction, which enables him to scale philosophic heights consi- 
dered inaccessible by Kant, and to take the logical step from the 
atoms to their Maker. 

The atomic doctrine, in whole or in part, was entertained by 
Bacon, Descartes. Hobbes, Locke, Newton, Boyle, and their 
successors, until the chemical law of multiple proportions enabled 
Dalton to confer upon it an entirely new significance. In our 
day there are secessions from the theory, but it still stands firm. 
Only a year or two ago Sir William Thomson, with characteristic 
penetration, sought to determine the sizes of the atoms, or rather 
to fix the limits between which their sizes lie; while only last 
year the discourses of Williamson and Maxwell illustrate the 

resent hold of the doctrine upon the foremost scientific minds. 

What these atoms, self-moved and self-posited, can and cannot 
accomplish in relation to life, is at the present moment the 
subject of profound scientific thought. I doubt the legitimacy of 
Maxwell’s logic ; but it is impossible not to feel the ethic glow with 
which his lecture concludes. There is, moreover, a Lucretian 
deur in his description of the steadfastness of the atoms :— 
‘Natural causes, as we know, are at work, which tend to modify, 
if they do not at length destroy, all the arrangements and dimen- 
sions of the earth and the whole solar system. But though in the 
course of ages catastrophes have occurred and may yet occur in the 
heavens, though ancient systems may be dissolved and new 
systems evolved out of their ruins, the molecules out of which 
these systems are built, the foundation stones of the material 
universe, remain unbroken and unworn.” 

Ninety years subsequent to Gassendi the doctrine of bodily in- 
struments, as it may be called, assumed immense importance in 
the hands of Bishop Butler, who, in his famous ‘* Analogy of 
Religion,” developed from his own point of view, and with con- 
summate sagacity, a similar idea. The bishop still influences 
superior minds, and it will repay us to dwell for a moment on his 
views. He draws the sharpest distinction between our real selves 
and our bodily instruments. He does not, as far as I remember, 
use the word soul, possibly because the term was so hackneyed in 
his day as it had been for many generations previously. But he 
speaks of “‘ living powers,” ‘* perceiving ” or “* percipient powers,” 
“ moving agents,” “‘ ourselves,” in the same sense as we should 
employ the term soul. He dwells upon the fact that limbs may 
be removed, and mortal diseases assail the body, while the mind, 
almost up to the moment of death, remains clear. He refers to 
sleep and to swoon, where the ‘‘living powers” are suspended but 
not destroyed. He considers it quite as easy to conceive of an 
existence out of our bodies as in them ; that we may animate 
a succession of bodies, the dissolution of all of them having no more 
tendency to dissolve our realselves, or “‘deprive us of living faculties 
—the faculties of perception and action—than the dissolution of 
any foreign matter which we are capable of receiving impressions 
from, or making use of for the common occasions of life.” This is 
the key of the bishop’s position : “‘ Our o ised bodies are no 
more a part of ourselves than any other matter around us.” In 
proof of this he calls attention to the use of glasses, which “‘ pre- 
pare objects ” for the ** percipient power ” — as the eye does, 

The eye itself is no more —_ than the glass, and is 
quite as much the instrument of the true self, and as foreign 
to the true self, as the glassis. ‘And if we see with our eyes 
only in the same manner as we do with glasses, the like may justly 
be concluded from analogy of all our senses.” 

Lucretius, as you are aware, reached a precisely opposite con- 
clusion ; and it certainly would be interesting, if not profitable, to 
us all, to hear what he would or could urge in opposition to the 
reasoning of the bishop. As a brief discussion of the point will 
enable us to see the bearings of an important question, I will here 
permit a disciple of Lucretius to try the strength of the bishop’s 
position, and then allow the bishop to retaliate, with the view of 
rolling back, if he can, the difficulty upon Lucretius. Each shall 
- is case fully and frankly ; and you shall be umpire between 
them. 

The argument might proceed in this fashion :— 

‘* Subjected to the test of mental presentation (Vorstellung) your 
views, most honoured prelate, would present to many minds a 
great, if not an insuperable difficulty. You s of ‘living 
powers,’ ‘percipient or perceiving powers,’ and ‘ ourselves;’ but 
can you form a mental picture of any one of these apart from the 
organism through which it is supposed to act? Test yourself 
honestly, and see whether you possess any faculty that would en- 
able you to form such a conception. The true self has a local habi- 
tation in each of us ; thus localised, must it not possess a form ? 
If so, what form? Have you ever for a moment realised it? 
When a leg is amputated the body is divided into two parts ; is the 
true self in both of them or in one? Thomas Aquinas might say 
in both ; but not you, for you appeal to the consciousness associ- 
ated with one of the two parts to prove that the otheris foreign 
matter. Is consciousness, then, a necessary element of the true 
self? If so, what do you say to the case of the whole body being 
deprived of consciousness? If not, then on what grounds do you 
deny any portion of the true self to the severed limb? It seems 
very singular that, from the beginning to the end of your ad- 
mirable book (and no one admires its sober strength more than I 
do), you never once mention the brain or nervous system. You 
begin at one end of the body, and show that its parts may be re- 
moved without prejudice to the perceiving power. What if you 
begin at the other end, and remove instead of the leg, the brain ? 
The body as before is divided into two parts; but both are 
now in the same predicament, and neither can be appealed 
to to prove that the other is a foreign matter. Or, instead 
of going so far as to remove the brain itself, let a cer- 
tain portion of its bony covering be removed, and let a 
rhythmic series of pressures and relaxations of pressure be applied 
to the soft substance. At every pressure ‘the faculties of percep- 
tion and of action,’ vanish ; at every relaxation of pressure they 
are restored. Where, during the intervals of pressure. is the per- 
ceiving power? I once had the a of a large Leyden battery 

d unexpectedly through me: I felt nothing, but was simply 
lotted out of conscious existence for a sensible interval. Where 
was my true self during that interval? Men who have recovered 
from lightning stroke have been much longer in the same state ; 
and indeed in cases of ordinary concussion of the brain, days may 
elapse during which no experience is registered in consciousness. 
Where is the man himself during the period of insensibility ? 
You may say that I beg the question when I assume the man to 
have been unconscious, that he was really conscious all the time, 





and has simply forgotten what had occurred to him, In reply to 


this, I can only say that no one need shrink from the worst tor- 
tures that superstition ever invented if only so felt and so remem- 
bered. I do not think your theory of instruments goes at all to 
the bottom of the matter. A telegraph-operator has his instru- 
ments, by means of which he converses with the world ; our bodies 
possess a nervous system, which plays a similar part between the 
perceiving power and external things. Cut the wires of the ope- 
rator, break his battery, demagnetise his needle: by this means 
you certainly sever his connection with the world ; but inasmuch 
as these are real instruments, their destruction does not touch the 
man who uses them, The operator survives, and he knows that he 
survives. What is it, I would ask, in the human system that 
answers to this conscious survival of the operator when the battery 
of the brain is so disturbed as to produce insensibility, or when it 
is destroyed altogether? 

** Another consideration, which you may consider slight, presses 
upon me with some force. The brain may change from health to 
disease, and through such a change the most exemplary man may 
be converted into a debauchee or a murderer. My very noble and 
approved good master had, as you know, threatenings of lewdness 
introduced into his brain by his jealous wife’s philter ; and sooner 
than permit himself to run even the risk of yielding to these base 
——- he slew himself. How could the hand of Lucretius 

ave been thus turned against himself if the real Lucretius 
remained as before? Can the brain or can it not act in this dis- 
tempered way without the intervention of the immortal reason? 
If it can, then it is a prime mover which requires only healthy 
regulation to render it reasonably self-acting, and there is no 
apparent need of your immortal reason at all. If it cannot, then 
the immortal reason, by its mischievous activity in operating upon 
a broken instrument, must have the credit of committing every 
imaginable extravagance and crime. I think, if you will allow 
me to say so, that the gravest consequences are likely to flow from 
your estimate of the body. To regard the brain as you would a 
staff or an eyeglass—to shut your eyes to all its mystery, to the 
perfect correlation that reigns between its condition and our con- 
sciousness, to the fact that a slight excess or defect of blood in it 
produces that very swoon to which you refer, and that in relation 
to it our meat and drink and air and exercise have a perfect! 
transcendental value and significance—to forget all this does, 
think, open a way to innumerable errors in our habits of life, and 
may possibly in some cases initiate and foster that very disease, 
and consequently mental ruin, which a wiser appreciation of this 
mysterious organ would have avoided.” 

I can imagine the bishop thoughtful after hearing this argument. 
He was not the man to allow anger to mingle with the considera- 
tion of a point of this kind. After due consideration, and having 
strengthened himself by that honest contemplation of the facts 
which was habitual with him, and which includes the desire to 
give even adverse facts their due weight, I can suppose the bishop 
to proceed thus :—-*‘ You will remember that in the ‘ Analogy of 
Religion,” of which you have so kindly spoken, I did not profess to 

rove any thing absolutely, and that I over and over again acknow- 
edged and insisted on the smallness of our knowledge, or rather 
the depth of our ignorance, as regards the whole system of the 
universe. My object was to show my deistical friends, who set 
forth so eloquently the beauty and beneficence of Nature and the 
Ruler thereof, while they nothing but scorn for the so-called 
absurdities of the Christian scheme, that they were in no better 
condition than we were, and that, for every difficulty they found 
upon our side, quite as great a difficulty was to be found upon 
theirs. I will now with your permission adopt a similar line of 
argument. You are a Lucretian, and from the combination and 
separation of atoms deduce all terrestrial things, including organic 
forms and their phenomena. Let me tell you in the first instance 
how far Iam prepared to go with you. I admit that you can build 
crystalline forms out of this play of molecular force; that the 
diamond, amethyst, and snow-star are truly wonderful structures 
which are thus produced. I willgo further and acknowledge that 
even atree or flower might in this way be organised. Nay, if you 
can show me an animal without sensation, I will concede to you 
_ it also might be put together by the suitable play of molecular 
‘orce. 

“Thus far our way is clear, but now comes my difficulty. Your 
atoms are individually without sensation, much more are they 
without intelligence. May I ask you, then, to try your hand upon 
this problem. Take your dead hydrogen atoms, your dead oxygen 
atoms, your dead carbon atoms, your dead nitrogen atoms, your 
dead phosphorus atoms, and all the other atoms, dead as grains of 
shot, of which the brain is formed. Imagine them separate 
and sensationless ; observe them running together and nm 
all imaginable combinations. This, as a purely mechanica 
process, is seeable by the mind. But can you see, or dream, or in any 
way imagine, how out of that mechanical act, and from these indi- 
vidually dead atoms, sensation, thought, andemotion are to arise ? 
You speak of the difficulty of mental presentation in my case ; is 
it less in yours? I am not all bereft of this Vorstellungs-Kraft 
of which you speak. I can follow a particle of musk until it 
reaches the olfactory nerve ; I can follow the waves of sound until 
their tremors reach the water of the labyrinth, and set the otoliths 
and Corti’s fibres in motion ; I can also visualise the waves of ether 
as they cross the eye and hit the retina. +"! more, I am able to 
follow up to the central organ the motion thus imparted at the 
periphery, and to see in idea the very moiecules of the brain 
thrown into tremors. My a is not baffled by these physical 

rocesses. What baffles me, what I find unimaginable, transcend- 
ing every faculty I possess—transcending, I humbly submit, every 
faculty you possess—is the notion that out of those physical 
tremors you can extract things so utterly incongruous with them 
as sensation, thought, and emotion. You may say, or think, that 
this issue of consciousness from the clash of atoms is not more 
incongruous than the flash of light from the union of oxygen and 
hydrogen. But I beg to say that itis. For such incongruity as 
the flash possesses is that which I now force upon your attention. 
The flash is an affair of consciousness, the objective counterpart 
of which is a vibration. It is a flash only by your interpretation. 
You are the cause of the apparent incongruity, and you are the 
thing that puzzles me. I need not remind you that the great 
Leibnitz felt the difficulty which I feel, and that to get rid of this 
monstrous deduction of life from death he displaced your atoms 
by his monads, which were more or less perfect mirrors of the uni- 
verse, and out of the summation and integration of which he sup- 
posed all the phenomena of life—sentiment, intellectual, and 
emotional—to arise. ay . 

“* Your difficulty, then, as I see you are ready to admit, is quite 
as great as mine. You cannot satisfy the human understanding 
in its demand for logical continuity between molecular processes 
and the phe of i This is a rock on which 
materialism must inevitably split whenever Te - to be a 
complete pbilosophy of life. hat is the moral, my Lucretian ? 
You aad I are not likely to indulge in ill-temper in the discussion 
of these great topics, where we see so much room for honest 
differences of opinion. But there are people of less wit, or more 
bigotry—I say it with humility—on both sides, who are ever 
ready to mingle anger and vituperation with such discussions, 
There are, for example, writers of note and influence at the present 
day who are not ashamed to assume the “deep personal sin ” of a 
great logician to be the cause of his unbelief in a theologic dogma, 
And there are others who hold that we who cherish our noble 
Bible, wrought as it has been into the constitution of our fure- 
fathers, and by inheritance into us, must necessarily be hypo- 
critical and insincere. Let us disavow and discountenance such 
people, cherishing the unswerving faith that what is and true 
in both our arguments will be preserved for the benefit of 
humanity, while all that is bad or f will disappear.” 

It is worth remarking that in one respect the bishop was a pro- 
duct of his age. Long previous to his day the nature of the soul 








had been so favourite and general a topic of discussion, that when 


‘the students of the University of Paris wished to know the 


leanings of a new professor, they at once requested him to 
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lecture upon the soul. About the time of Bishop Butler the 
question was not only agitated but extended. It was seen by 
the clear-witted men who entered this arena that many of their 
best arguments applied equally to brutesand men. The Bishop’s 
arguments were of this character. He saw it, admitted it, accepted 
the consequences, and boldly embraced the whole animal world in 
his scheme of immortality. 

Bishop Butler accepted with unwavering trust the chronology of 
the Old Testament, describing it as ‘‘ confirmed by the natural 
and civil history of the world, collected from common historians, 
from the state of the earth, and from the late inventions of arts 
and sciences.” These words mar‘: progress : they must seem 
somewhat hoary to the Bishop’s successors of to-day *. It is hardly 
necessary to inform you that since his time the domain of the 
naturalist has been immensely extended—the whole science of 
geology, with its astounding revelations regarding the life of the 
ancient earth, having been created. The rigidity of old conceptions 
has been relaxed, the public mind being rendered gradually tolerant 
of the idea that not for six thousand, nor for sixty thousand, nor 
for six thousand thousand, but for wons embracing untold 
millions of years, this earth has been the theatre of life and death. 
The riddle of the rocks has been read by the geologist and palzon- 
tologist, from subcambrian depths to the deposits thickening over 
the sea-bottoms of to-day. And upon the leaves of that stone book 
are, as you know, stamped the characters, plainer and surer than 
those formed by the ink of history, which carry the mind back 
into abysses of past time compared with which ‘the periods which 
satisfied Bishop Butler cease to have a visual angle. Everybody 
now knows this; all men admit it; still when they were first 
broached these verities of science found loud-tongued denunciators, 
who proclaimed not only their b idered scientifically, 
but their immorality idered as questions of ethics and religion : 
the Book of Genesis had stated the question in a Gifferent fashion ; 
and sci must ily go to pieces when it clashed with this 
authority. And as the seed of the thistle produces a thistle and 
nothing else, so these objectors scatter their germs abroad, and 
reproduce their kind, ready to play again the part of their intel- 
lectual progenitors, to show the same virulence, the same ignorance, 
to achieve for a time the same success, and finally to suffer the 
same inexorable defeat. Surely the time must come at last when 
human nature in its entiresy, whose legitimate demands it is 
admitted science alone cannot satisfy, will find interpreters and 
expositors of a different stamp from those rash and ill-informed 
persons who have been hitherto so ready to hurl themselves against 
every new scientific revelation, lest it should endanger what they 
are pleased to consider theirs, 

The lode of discovery once struck, those petrified forms in which 
life was at one time active, increased to multitudes and demanded 
classification. The general fact soon became evident that none 
but the simplest forms of life lie lowest down, that as we climb 
higher and higher among the superimposed strata more perfect 
forms appear. The change, however, from form to form was not 
continuous—but by steps, some small, some great. ‘‘ A section,” 
says Mr, Huxley, ‘‘a hundred feet thick will exhibit at different 
heights a dozen species of ammonite, none of which passes beyond 
its particular zone of limestone, or clay, into the zone below it, 
or into that above it.” In the presence of such facts it was not 
possible to avoid the qnestion:—Have these forms, showing, 
though in broken stages and with many irregularities, this umis- 
takable general advance, been subjected to no continuous law of 
growth of variation? Had our education been purely scientific, 
or had it been sufficiently detached frum influences which, however 
ennobling in another domain, have always proved :hindrances and 
delusions when introduced as factors into the domain of, physics, 
the scientific mind never could have swerved from the search for 
a law of growth, or allotted itself to accept the anthromorphism 
which regarded each successive stratum asa kind of mechanic’s 
— for the manufacture of new species out of all relation to the 
old. 

Biased, however, by their previous education, the great majority 
of naturalists invoked a special creative act to account for the 
appearance of each new group of organisms. Doubtless there 
were numbers who were clear-headed enough to see that this was 
no explanation at all, that in point of fact it was an attempt, by 
the introduction of a greater difficulty, to account for a less. 
But having nothing to offer in the way of explanation, they for 
the most part held their peace. Still the thoughts of reflecting 
men naturally and necessarily simmered round the question. 
De Maillet, a contemporary of Newton, has been brought into 
notice by Professor Huxley as one who “had a notion of the 
modifiability of living forms,” In my frequent conversations with 
him, the late Sir Benjamin Brodie, a man of highly philosophic 
mind, often drew my attention to the fact that, as early as 1794, 
Charles Darwin’s grandfather was the pioneer of Charles Darwin. 
In 1801, and in subsequent years, the celebrated Lamarck, who 
produced so profound an impression on the public mind through 
the vigorous exposition of his views by the author of the ‘‘ Vestiges 
of Creation,” endeavoured to show the development of species out 
of changes of habit and external condition, In 1813 Dr, Wells, 
the founder of our present theory of Dew, read before the Koyal 
Society a paper in which, to use the words of Mr. Darwin, ‘‘ he 
distinctly recognizes the principle of natural selection ; and this 
is the first recognition that has heen indicated.” The thorough- 
ness apd skill with which Wells pursued his work, and the obvious 
independence of his character, rendered him long ago a favourite 
with me; and it gave me the liveliest pleasure to alight upon this 














* additional testimony to his penetration. Professor Grant, Mr. 


Patrick Matthew, Von Buch, the author of the ‘‘ Vestiges,” 
D’Halloy, and otherst, by the enunciation of views more or less 
clear and correct, showed that the question had been fermenting 
long —_ to the year 1858, when Mr. Darwin and Mr. Wallace 
simultaneously but independently placed their closely concurrent 
views upon the subject before the Linnean Society. 

These papers were followed in 1859 by the publication of the 
first edition of *‘ The Origin of Species.” All great things come 
slowly to the birth. Copernicus, as I informed you, pondered 
his great work for thirty-three years, Newton for nearly twenty 
years kept the idea of gravitation before his mind ; for twenty 
years also he dwelt upon his discovery of Fluxions, and doubtless 
would have continued to make it the object of his private thought 
had he not found that Leibnitz was upon his track. Darwin for 
two and twenty years pondered the nh ac of the origin of species, 
and doubtless he would have continued to do so had he not found 
Wallace upon his track. A concentrated, but full and powerful 
epitome of his labours was the consequence, The book was by no 
means an easy one; and probably not one in every score of those 
who then attacked it had read its pages through, or were compe- 
tent to grasp their significance if they had, I du not say this 
merely to discredit them; for there were in those days some really 
eminent scientific men, entirely raised above the heat of popular 
prejudice, willing to accept/any conclusion that science had to offer, 
provided it was duly backed by fact and argument, and who en- 
tirely mistook Mr. Darwin’s views. In fact the work needed an 
expounder ; and it found one in Mr. Huxley, I know nothing 
more admirable in the way of scientific exposition than those 
early articles of his on the origin of species. He swept the curve 
of discussion through the really significant points of the subject, 
enriched his exposition with profound original remarks and reflec- 
tions, often summing up ina single pithy sentence an arguzaent 
which a less compact mind would have spread over pages, But 
there is one ae made by the book itself which no exposition 
of it, however luminous, can convey ; and that is the impression 





* Only to some ; for there are a yes who even now speak of the 
earth’s rocky crust as so much building material prepared for man at the 
creation. Surely it is time that this loose language should cease, 

t In 1855 Mr. Herbert Spencer (‘‘ Principles of Psychology,” 2nd edit. 
vol. i. p. 465) expressed “the belief that life under all its forms has 
arisen by an unbroken evolution, and through the instrumentality of 
what are called natural causes,” 

_} The behaviour of Mr. Wallace in relation to this subject has been 
dignified in the highest degree, 





of the vast amount of labour, both of observation and of thought, 
implied in its production. Let us glance at its principles. 

+ is conceded on all hands that what are called varieties are 
continually produced. The rule is probably without exception. 
No chick oa no child is in all respects and particulars the coun- 
terpart of its brother or sister ; and in such differences we have 
“variety” incipient. No naturalist could tell how far this varia- 
tion could be carried ; but the great mass of them held that never 
by any amount of internal or external change, nor by the mixture 
of both, could the offspring of the same progenitor so far deviate 
from each other as to constitute different species. The function 
of the experimental philosopher is to combine the conditions of 
nature and to produce her results; and this was the method of 
Darwin*. He made himself acquainted with what could, with- 
out any manner of doubt, be done in the way of producing variation. 
He associated himself with pigeon fanciers— bought, begged, kept, 
and observed every breed that he could obtain. Though derived from 
acommon stock, the diversities of these pigeons were such that 
‘*a score of them might be chosen which, if shown to sn ornith- 
ologist, and he were told that they were wild birds, would certainly 
be ranked by him as well-defined species.” The simple principle 
which guides the pigeon fancier, as it does the cattle breeder, is the 
selection of some variety that strikes his fancy, and the propaga- 
gation of this variety by inheritance. With his eye still upon the 
particular appearance which he wishes to exaggerate, he selects it 
as it reappears in successive broods, and thus adds increment to 
increment until an astonishing amount of divergence from the 
parent type is effected. Man in this case does not produce the 
elements of the variation. He simply observes them, and by selec- 
tion adds them together until the required result has been ob- 
tained. ‘‘No man,” says Mr, Darwin, ‘‘ would ever try to make 
a fantail until he saw a pigeon with a tail developed in some slight 
degree in an unusual manner, or a pouter until he saw a pigeon 
with acrop of unusual size.” Thus nature gives the hint, man 
acts upon it, and by the law of inheritance exaggerates the 
deviation. 

Having thus satisfied himself by indubitable facts that the or- 
ganisation of an animal or of a plant (for precisely the same treat- 
ment applies to — is to some extent plastic, he passes from 
variation under domestication to variation under nature. Hitherto 
we have dealt with the adding together of small changes by the 
conscious selection of man. Can Nature, thus select ? Mr. Dar- 
win’s answer is, ‘‘ Assuredly she can.” The number of living 
things produced is far in excess of the number that can be sup- 
ported; hence at some period or other of their lives there must be 
a struggle for existence ; and what is the infallible result? If one 
organism were a perfect copy of the other in regard to strength, 
skill, and agility, external conditions would decide. But this is 
not the case, ere we have the fact of variety offering itself to 
nature, as in the former instance it offered itself to man; and those 
varieties which are least competent to cope with surrounding con 
ditions will infallibly give way to those that are most competent- 
To use a familiar proverb, the weakest comes to the wall. But the 
triumphant fraction again breeds to over-production, transmitting 
the qualities which sec its maintenance, but transmitting 
them in different degrees. The struggle for food again super- 
venes, and those to whom the favourable quality has been trans- 
mitted in excess will assuredly triumph. It is easy to see that 
we have here the addition of increments favourable to the indi- 
vidual still more rigorously carried out than in the case of domes- 
tication ; for not only are unfavourable speci not selected by 
nature, but they are destroyed. This is what Mr. Darwin calls 
‘Natural Selection,” which ‘* acts by the preservation and accu- 
mulation of small inherited modifications, each profitable to the 
preserved being.” With this idea he interpenetrates and leavens 
the vast store of facts that he and others have collected. We 
cannot, without shutting our eyes through fear or prejudice, fail 
to see that Darwin is here dealing, not with imaginary, but 
with true causes; nor can we fail to discern what vast modi- 
fications may be produced by natural selection in periods suffi- 
ciently long. Each individual increment may resemble what 
mathematicians call a “differential” (a quantity indefinitely 
small); but definite and great changes may obviously be pro- 
duced by the integration ond infinitesimal quantities through 
practically infinite time. 

If Darwin, like Bruno, rejects the notion of creative power 
acting after human fashion, it certainly is not because he is unac- 
quainted with the numberless exquisite adaptations on which this 
notion of a supernatural artificer has been founded. His book is 
a repository of the most startling facts of this description. Take 
the marvellous observation which he cites from Dr. Criiger, 
where a bucket with an aperture, serving as a spout, is formed in 
an orchid. Bees visit the flower: in eager search of material for 
their combs they push each other into the bucket, the drenched 
ones escaping from their involuntary bath by the spout. Here 
they rub their backs against the viscid stigma of the flower and 
obtain glue ; then against the pollen-masses, which are thus stuck 
tothe back of the bee and carried away. ‘‘ When the bee, thus 
provided, flies to another flower, or to the same flower a second 
time, and is pushed by its comrades into the bucket, and then 
crawls out by the passage, the pollen-mass upon its back neces- 
sarily comes first into contact with the viscid stigma,” which takes 
up the pollen ; and this is how that orchid is fertilised. Or take 
this other case of the Catasetum. ‘* Bees visit these flowers in 
order to gnaw the labellum ; on doing this they inevitably touch 
a long, tapering, sensitive projection. This, when touched, 
transmits a sensation or vibration to a certain membrane, which is 
instantly ruptured, setting free a spring, by which the pollen- 
mass is shot forth like an arrow in the _ direction, and ad- 
heres by its viscid extremity to the back of the bee.” In this way 
the fertilising pollen is spread abroad. It is the mind thus 
stored with the choicest materials of the teleologist that rejects 
teleology, seeking to refer these wonders to natural causes. They 
illustrate,according tohim,the method of nature, not the “technic” 
of a man-like artificer. The beauty of flowers is due to natural 
selection. Those that distinguish themselves by vividly contrast- 
ing colours from the surrounding green leaves are most readily 
seen, most frequently visited by insects, most often fertilised, and 
hence most favoured by nat selection. Coloured berries also 
readily attract the attention of birds and beasts, which feed upon 
them, spread their manured seeds abroad, thus giving trees and 
shrubs possessing such berries a greater chance in the struggle for 
existence. 

With profound analytic and synthetic skill, Mr. Darwin inves- 
tigates the cell-making instinct of the hive-bee. His method of 
dealing with it is representative. He falls back from the more 
perfectly to the less perfectly developed instinct—from the hive- 
bee to the humble bee, which uses its own cocoon as a comb, 
and to classes of bees of intermediate skill, endeavouring to 
show how the passage might be gradually made from the lowest 
to the highest. The saving of wax is the most important point in 
the economy of bees. Twelve to fifteen pounds of dry sugar are 
said to be needed for the secretion of a single pound of wax. The 
quantities of nectar necessary for the wax must therefore be vast; 
and every improvement of constructive instinct which results in 
the saving of wax is a direct profit to the insect’s life. The time 
that would otherwise be devoted to the making of wax is now 
devoted to the gathering and storing of honey for winter food. 
He passes from the humble bee with its rude cells, through the 
Melipona with its more artistic cells, to the hive-bee with its 
astonishing architecture. The bees place themselves at equal 
distances apart upon the wax, sweep and excavate equal spheres 
round the selected points. The spheres intersect, and the planes 
of intersection are built up with thin laminw. Hexagonal cells are 
thus formed. This mode of treating such question is, as I have 
said representative. He habitually retires from the more perfect 








* The first step only towards experimental demonstration has been 
taken. Experiments now begun might, a couple of centuries hence, 
furnish data of incalculable value,{}which ought to be supplied to the 
science of the future, 





and complex, to the less potest and simple, and carries you 


with him through stages of perfecting, adds increment to incre- 
ment of infinitesimal change, and in this way gradually breaks 
down your reluctance to admit that the exquisite climax of the 
whole could be a result of natural selection. 

In our day great generalisations have been reached. The theory 
of the origin of species is but one of them. Another, of still wider 
grasp and more radical significance, is the doctrine of the conser- 
vation of energy, the ultimate philosophical issues of which are as 
yet but dimly seen—that doctrine which ‘binds nature fast in 
fate” to an extent not hitherto recognised, exacting from every 
antecedent its equivalent consequent, from every consequent its 
equivalent antecedent, and bringing vital as well as physical pheno- 
mena under the dominion of that law of casual connection which, 
as far as the human understanding has yet pierced, asserts itself 
everywhere in nature, Longin advance of all definite experiment 
upon the subject, the constancy and indestructibility of matter had 
been affirmed ; and all subsequent experience justified the aftir- 
mation. Later researches extended the attribute of indestructi- 
bility to force. This idea, applied in the first instance to 
inorganic, rapidly embraced organic nature. The vegetable 
world, though drawing almost all its nutriment from in- 
visible sources, was proved incompetent to generate anew 
either matter or force. Its matter is for the most part trans- 
muted air; its force transformed solar force. The animal world 
was proved to be equally uncreative, all its motive energies being 
referred to the combustion of its food. The activity of each 
animal as a whole was proved to be the transferred activities of its 
molecules, The muscles were shown to be stores of mechanical 
force, potential until unlocked by the nerves, and then 
resulting in muscular contractions. The speed at which messages 
fly to and fro along the nerves was determined, and found to be, 
not as had been previously supposed, equal to that of light or 
electricity, but less than the speed of a flying eagle. 

This was the work of the physicist: then came the conquests of 
the comparative anatomist and physiologist, revealing the struc- 
ture of every animal, and the function of every organ in the 
whole biological series, from the lowest zoophyte up to man, 
The nervous system had been made the object of profound and con- 
tinued study, the wonderful and, at bottom, entirely mysterious, 
controlling power which it exercises over the whole organism, 
physical and mental, being recognised more and more. Thought 
could not be kept back from a subject so profoundly suggestive. 
Besides the physical life dealt with by Mr. Darwin, there is a 

sychical life presenting similar gradations, and asking equally 
for a solution. How are the different grades and orders of mind 
to be accounted for? What is the principle of growth of that 
mysterious power which on our planet culminates in Reason? 
These are questions which, though not thrusting themselves so 
forcibly upon the attention of the general public, had not only 
occupied many reflecting minds, but had been formally broached 
by one of them before the ‘‘ Origin of Species” appeared. 

With the mass of materials furnished by the physicist and phy- 
siologist in his hands, Mr. Herbert Spencer, twenty years ago, 
sought to graft upon this basis a system of psychology ; and two 
years ago a second and greatly amplified edition of his work 
appeared. Those who have occupied themselves with the 
beautiful experiments of Plateau will remember that when two 
spherules of olive-oil suspended in a mixture of alcohol and water 
of the same density as the oil, are brought together, they do not 
immediately unite. Something like a pellicle appears to he 
formed around the drops, the rupture of which is immediately 
followed by the coalescence of the globules into one. ‘There are 
organisms whose vital actions are almost as purely physical as that of 
these drops of oil. They come into contact and fuse themselves 
thus together. From such organisms to others a shade higher, 
and from these to others a dane higher still, and on through an 
ever ascending series, Mr. Spencer conducts his argument. ‘There 
are two obvious factors to be here taken into account—the creature 
and the medium in which it lives, or of, as itis often expressed, 
the organism and its environment. Mr. Spencer’s fundamental 
principle is, that between these two factors there is incessant 
action. The organism is played upon by the environment, and is 
modified to meet the requirements of the environment. Life he 
defines to bea “‘ continuous adjustment of internal relations to ex- 
ternal relations,” 

In the lowest organisms we have a kind of tactual sense diffused 
over the entire body ; then, through impressions from without and 
their corresponding adjustments, special portions of the surface 
become more responsive to stimuli than others. The senses are 
nascent, the basis of all of them being that simple tactual sense 
which the sage Democritus recognised 2300 years ago as their 
common progenitor. The action of light, in the first instance, 
appears to be a mere disturbance of the chemical processes in the 
animal organism, similar to that which occurs in the leaves of 
plants. By degrees the action becomes localised in a few pigment- 
cells, more sensitive to light than the surrounding tissue. The 
eye is here incipient. At first it is merely capable of revealing 
differences of light and shade produced by bodies close at hand. 
Followed as the interception of the light is in almost all cases by 
the contact of the closely adjacent opaque body, sight in this 
condition becomes a kind of ‘‘anticipatory touch.” The adjust- 
ment continues ; a slight bulging out of the epidermis over the 
pigment-granules supervenes. A Jens is incipient, and, through 
the operation of infinite adjustments, at length reaches the per- 
fection that it displays in the hawk aud eagle. So of the other 
senses; they are special differentiations of a tissue which was ori- 
ginally vaguely sensitive all over. 

With the development of the senses the adjustments between 
the — and its environment gradually extend in space, a 
multiplication of experiences and a corresponding moditication of 
conduct being the result. The adjustments also extend in time, 
covering continually greater intervals. Along with this extension 
in space and time the adjustments also increase in speciality and 
complexity, passing through the various grades of brate life, and 
prolonging themselves into the domain of reason. Very striking 
are Mr. Spencer’s remarks regarding the influence of the sense of 
touch upon the development of intelligence. This is, so to say, 
the mother-tongue of all the senses, into which they must be 
translated to be of service to the organism, Hence its im- 
portance. The parrot is the most intelligent of birds, and its 
tactual power is also greatest. From this sense it gets knowledge 
unattainable by birds which cannot employ their feet as hands. 
The elephant is the most sagacious of quadrupeds—its tactual 
range and skill, and the consequent multiplication of experiences, 
which it owes to its wonderfully adaptable trunk, being the basis 
of its sagacity. Feline ied, for a similar cause, are more 
sagacious than hoofed animals,—atonement being to some 
extent made, in the case of the horse, by the possession of sen- 
sitive prehensile lips. In the Primates the evolution of intellect 
and the evolution of tactual appendages go hand in hand. In 
the most intelligent anthropoid apes we find the tactual range 
and delicacy greatly augmented, new avenues of knowledge being 
thus opened to the animal. Man crowns the edifice here, not only 
in virtue of his own manipulatory power, but through the cnor- 
mous extension of his range of experience, by the invention of in- 
struments of precision, which serve as supplemental senses an 
supplerrental limbs. The reciprocal actions of these is finely 
described and illustrated. That chastened intellectual emotion 
to which I have referred inconnection with Mr. Darwin is, I should 
say, not absent in Mr. Spencer. His illustrations possess at times 
extreme vividness and force ; and from his style on such occasions 
it is to be inferred that the ganglia of this Apostle of the Under- 
standing are sometimes theseat of a nascent poetic thrill. 

It is a fact of extreme importance that actions the performance 
of which at first requires even painful effort and deliberation, may 
by habit be rendered automatic, Witness the slow learning of its 
letters by a child, and the subsequent facility of readingin a man, 
when each group of letters which forms a word is instantly, and 
without effort, fused to a single perception, Instance the billiard 
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player, whose muscles of hand and eye, when he reaches the per- 
fection of his art, are unconsciously co-ordinated. Instance the 
musician, who, by practice, is enabled to fuse a multitude of 
arrangements, auditory, tactual and muscular, into a process of 
automatic manipulation. Combining such facts with the doctrine 
of hereditary transmission, we reach a theory of Instinct. A 
chick, after coming out of the egg, balances itself correctly, runs 
about, picks up food, thus showing that it possesses a power of 
directing its movements to definite ends. How did the chick learn 
this very complex co-ordination of eye, muscles, and beak? It has 
not been individually taught ; its personal appearance is nil; but it 
has the benefit of ancestral experience. In its inherited organisa- 
tion are registered all the powers which it displays at birth. So 
also as regards the instinct of the hive-bee, already referred to. 
The distance at which the insects stand apart when they sweep 
their hemispheres and build their cells is ‘‘organically remem- 
bered.” Man also carries with him the a texture of his 
ancestry, as well as the inherited intellect bound up with it, The 
defects of intelligence during infancy and youth are probably less 
due to a lack of individual experience than to the fact that in early 
life the cerebral organisation is still incomplete. The period neces- 
sary for completion varies with the race, and with the individual. 
As a round shot outstrips a rifled one on quitting the muzzle of 
the gun, so the lower race in childhood muy outstrip the higher. 
3ut the higher eventually overtakes the lower, and surpasses it 
in range. As regards individuals, we do not always find the pre- 
cocity of youth prolonged to mental power in maturity ; while the 
dulness of boyhood is sometimes strikingly contrasted with the 
intellectual energy of after years. Newton when a boy was 
weakly, and he showed no particular aptitude at school; but in 
his eighteenth year he went to Cambridge, and soon afterwards 
astonished bis teachers by his power of dealing with geometrical 
problems. During his quiet youth his brain was slowly preparing 
itself to be the organ of those energies which he subsequently dts- 
layed. 
. By myriad blows (to use a Lucretian phrase) the image and 
superscription of the external world are stamped as states of con- 
sciousness upon the organism, the depth of the impression depend- 
ing upon the number of the blows. When two or more phenomena 
occur in the environment invariably together, they are stamped to 
the same depth or to the same relief, and indissolubly connected. 
And here we come to the threshold of a great question. Seeing 
that he could in no way rid himself of the consciousness of space 
and time, Kant assumed them to be necessary ‘‘forms of thought,” 
the moulds andshapes into which ourintuitions are thrown, belong- 
ing to ourselves solely and without objective existence. With un- 
expected power and Mr. 8 brings the hereditary 
experience theory, as he holds it, to bear upon this question, ‘‘If 
there exist certain external relations which are experienced by all 
organisms at all instants of their waking lives—relations which are 
absolutely constant and universal—there will be established answer- 
ing internal relations that are absolutely constant and universal. 
Such relations we have in those of space and time. As the sub- 
stratum of all other relations of the non-ego, they must be responded 
to by conceptions that are the substrata of all other relations in 
the ego. Being the constant and infinitely repeated elements of 
thought, they must become the automatic elements of thought— 
the elements of thought which it is impossible to get rid of—the 
‘forms of intuition,’” 

Throughout this application and extension of the ‘‘Law of 
Inseparable Association,” Mr. Spencer stands on totally differont 
ground from Mr. John Stuart Mill, invoking the registered ex- 
periences of the race instead of the experiences of the individual. 
His overthrow of Mr. Mill’s restriction of experience is, I think, 
complete. That restriction ignores the power of organising ex- 
perience furnished at the outset to each individual; it ignores the 
different degrees of this power possessed by different races and by 
different individuals of the same race. Were there not in the 
human brain a potency antecedent to all experience, a dog or cat 
ought to be as capable of education asaman, These predetermined 
internal relations are independent of the experiences of the indi- 
vidual. The human brain is the “organised register of infinitely 
numerous experiences received during the evolution of life, or 
rather during the evolution of that series of organisms through 
which the human organism has been reached. The effects of the 
most uniform and frequent of these experiences have been success- 
fully bequeathed, principal and interest, and have slowly mounted 
to that high intelligence which lies latent in the brain of the infant. 
Thus it happens that the European inherits from twenty to thirty 
cubic inches mere of brain than the Papuan. Thus it happens that 
faculties, as of music, which scarcely exist in some inferior races, 
become congenital in superior ones. Thus it happens that out of 
savages unable to count up to the number on their fingers, and 
speaking a language containing only nouns and verbs, arise at 
length our Newtons and Shakespeares.” 

At the outset of this address it was stated that physical theories 
beyond experience are derived by a process of abstraction from ex- 
perience. It is instructive to note from this point of view the 
successive introduction of new conceptions. The idea of the 
attraction of gravitation was preceded by the observation of the 
attraction of iron by a magnet, and of light bodies by rubbed amber. 
The polarity of magnetism and electricity appealed to the senses ; 
and thus became the substratum of the conception that atoms and 
moleculesare endowed with definite, attractive, and repellent poles, 
by the play of which definite forms of crystalline architecture are 
produced. Thus molecular force becomes structural. It required 
no great boldness of thought to extend its play into organic nature, 
and to recognise in molecular force the agency by which both 
plants and animals are built up. In this way out of experience 
arise conceptions which are wholly ultra-experiential. 

The orgination of life is a point lightly touched upon, if at all, 
by Mr. Darwin and Mr. Spencer. Diminishing gradually the 
number of progenitors, Mr. Darwin comes at length to one *‘ pri- 
mordial form ;” but he does not say, as far as I remember, how he 
supposes this form to have been introduced. He quotes with 
satisfaction the words of a celebrated author and divine who had 
“gradually learnt to see that it is just as noble a conception of 
the Deity to believe He created a few original forms, capable of 
self-development into other and needful forms, as to believe that 
He required a fresh act of creation to supply the voids caused by 
the action of His laws.” What Mr. Darwin thinks of this view of 
the introduction of life I do not know, Whether he does or does 
not introduce his “‘ primordial form” by a creative act, I do not 
know. But the question will inevitably be asked, ‘“‘ How came 
the form there?’ With regard to the diminution of the number 
of created forms, one does not see that much advantage is gained 
by it. The anthropomorphism, which it seemed the object of Mr. 
Darwin to set aside, is as firmly associated with the creation of a 
few forms as with the creation of a multitude. We need clearness 
and thoroughness here. Two courses and two only are possible. 
Either let us open our doors freely to the conception of creative 
acts, or abandoning them let us radically change our notions of 
matter. If we look at matter as pictured by Democritus, and as 
defined for generations in our scientific text-books, the absolute 
impossibility of any form of life coming out of it would be sufficient 
to render any other hypothesis preferable ; but the definitions of 
matter given in our text-books were intended to cover its purely 
physical and mechanical properties. And taught as we have been 
to regard these definitions as complete, we naturally and rightly 
reject the monstrous notion that out of such matter any form of 
life could possibly arise. But are the definitions —— Every- 
thing depends on the answer to be given to this question. 
Trace the line of life backwards, and see it approaching 
more and more to what we call the purely physical con- 
dition, We reach at length those organisms which I have com- 
ee to drops of oil suspended in a mixture of alcohol and water. 

e reach the protogenes of Haeckel, in which we have ‘‘a 
type distinguishable from a fragment of albumen only by its 
finely glanular character.” Can we pause here? We break a 
magnet and find two poles in each of its fragments. We continue 





the process of breaking, but however small the each carries 

with it, though enfeebled, the polarity of the whole. And when 
, we can break no longer, we prolong the inteliectual vision to the 

pelar molecules. Are we not urged to do something similar in the 
| case of life? Isthere not a temptation to close to some extent 
' with Lucretius, when he affirms that *‘ Nature is seen to do all 
things spontaneously of herself without the meddling of the gods ?” 
or with Bruno, when he declares that Matter is not “‘ that 
mere empty capacity which philosophers have pictured her to be, 
but the universal mother who brings forth all things as the fruit 
of her own womb?;” The questions here raised are inevitable. 
They are approaching us with accelerated speed, and it is not a 
matter of indifference‘whether they areintroduced with reverence 
or irreverence. Abandoning all disguise, the confession that I feel 
bound to make before you is that I prolong the vision backward 
across the boundary of the experimental evidence, and discern in 
that Matter, which we in our ignorance, and notwithstanding our 
professed reverence for its Creator, have hitherto covered with 
eon, the promise and potency of every form and quality of 

@. 


The ‘‘ materialism ” here enunciated may be different from what 
you suppose, and I therefore crave your gracious patience to the 
end, ‘‘ The question of an external world,” says Mr. J. S. Mill, 
is the great battle-ground of metaphysics”*. Mr. Mill himself 
reduces external phenomena to “ ibilities of sensation.” 
Kant, as we have seen, made time and space “ forms” of our own 
intuitions. Fichte, having first by the inexorable logic of his un- 
derstanding proved himself to be a mere link in that chain of 
eternal causation which holds so rigidly in Nature violently 
broke the chain by making Nature and all that it inherits, an 
apparition of hisown mind+, And it is by no means easy to 
combat such notions, For when I say I see you, and that I have 
not the least doubt about it, the reply is, that what I am really 
conscious of is an affection of my own retina. And if I urge that 
I can check my sight of you by touching you, the retort would be 
that I am equally transgressing the limits of fact; for what I am 
really conscious of is, not that ee are there, but that the nerves 
of my hand have undergone a change. All we hear, and see, and 
touch, and taste, and smell, are, it would be urged, mere variations 
of our own condition, beyond which, even to the extent of a hair's 
breadth, we cannot go. That anything answering to our impres- 
sions exists outside of ourselves, is not a fact, but an inference, to 
which all validity would be denied by an idealist like Berkeley, or 
by asceptic like Hume. Mr. Sp takes ther line. With 
him, as with the uneducated man, there isno doubt or question as 
to the existence of an external world. But he differs from the 
uneducated, who think that the world really is what conscious- 
ness represents it to be. Our states of consciousness are mere 
symbols of an outside entity which produces them and determines 
the order of their succession, but the real nature of which we can 
never know. } In factthe whole process of evolution is the manifesta- 
tion of a Power absolutely inscrutable to the intellectof man. As 
little in our day as in the days of Job can man by searching find 
this Power out. Considered fundamentally, it is by the operation 
of an insoluble mystery that life is evolved, species differentiated, 
and mind unfolded from their prepotent elements in the immea- 
surable past. There is, you will observe, no very rank materialism 

ere, 

The strength of the doctrine of evolution consists, not in an ex- 
perimental demonstration (for the es is hardly accessible to 
this mode of proof) but in its general harmony with the method 
of Nature as hitherto known. From contrast, moreover, it de- 
rives enormous relative strength. On the one side we have atheory 
(if it could with any propriety be so called) derived, as were the 
theories referred to at the beginning of this address, not from the 
study of Nature, but from the observation of men—a theory which 
converts the Pewer whose garment is seen in the visible universe 
into an Artificer, fashioned after the human model, and acting by 
broken efforts as man is seen to act. On the other side we have 
the conception that all we see around us, and all we feel within 
us—the phenomena of physical nature as well as those of the 
human mind—have their unsearchable roots in a cosmical life, if I 
dare apply the term, an infinitesimal span of which only is offered 
to the investigation of man. And even this span isonly knowable in 
part. Wecan trace the development of a nervous system, and 
correlate with it the parallel phenomena of sensation and thought. 





—dangerous, nay, destructive, to the dearest privileges of freemen 
as some of them undoubtedly have been, and would, if they could, 
be again—it wi wise to recognise them as the forms of a force, 
mischievous, if permitted to intrude on the region of ‘nowledge, 
over which it holds no command, but capable of being guided by 
liberal thought to noble issues in the region of emotion, which 
is its proper sphere. It is vain to oppose this force with a 
view to its extirpation. What we should oppose, to the death 
if necessary, is every attempt to found upon this elemental bias 
of man’s nature a system which should exercise despotic sway 
over his intellect. I do not fear any such consummation. Science 
has already to some extent leavened the world, and it will leaven it 
more and more. I should look upon the mild light of science 
breaking in — the minds of the youth of Ireland, and strength- 
ening gradually to the perfect day, as a surer check to an intellec- 
tual or spiritual tyranny which might threaten this island,than the 
laws of princes or the swords of emperors. Where is the cause of 
fear? We fought and won our battle even in the Middle Ages : 
why should we doubt the issue of a conflict now ? 

The impregnable position of science may be described in a few 
words, All religious theories, sch , and systems, which em- 
brace noti of gony, or which otherwise reach into its do- 
main, must, in so far as they do this, submit to the control of 

i , and relinquish all thought of controlling it. Acting other- 
wise proved disastrous in the past, and it is simply fatuous to-day. 
Every system which would escape the fate of an organism too rigid 
to adjust itself to its environment must be plastic to the extent 
that the growth of knowledge demands. When this truth has 
been thoroughly taken in, rigidity will be relaxed, exclusiveness 
diminished, things now deemed essential will be dropped, and ele- 
ments now rejected will be assimilated. The lifting of the life is 
the essential point ; and as long as dogmatism, fanaticism, and 
intolerance are kept out, various modes of leverage may be em- 
ployed to raise life to a higher level. Science itself not unfre- 
quently derives motive power from an ultra-scientific source. 
Whewell speaks of enthusiasm of temper as a hindrance to science; 
but he means the enthusiasm of weak heads. There is a strong 
and resolute enthusiasm in which science finds an ally ; and it is 
to the lowering of this fire, rather than to a diminution of intel- 
lectual insight, that the lessening productiveness of menof science 
in their mature years is to be ascribed. Mr. Buckle sought to de- 
tach intellectual achievement from moral force. He gravely 
erred; for without moral force to whip it into action, the achievo- 
ments of the intellect would be poor indeed. 

It has been said that science p waa itself from literature: the 
statement, like so many others, arises from lack of knowledge. A 

lance at the less technical writings of its leaders—of its Helm- 

oltz, its Huxley, and its Du Bois-Reymond—would show what 
breadth of literary culture they command, Where among modern 
writers can you find their superiors in clearness, and vigour of 
literary style? Science desires, not isolation, but freely combines 
with every effort toward the bettering of man’s estate. Single- 
handed, and supported not by outward sympathy, but by in- 
ward force, it has built at least one great wing of the many- 
mansioned home which man in his totality demands. And if 
rough walls and protruding rafter-ends indicate that on one side 
the edifice is still incomplete, it is only by wise combination 
of the parts required with those already irrevocably built that 
we can hope for completeness. There is no necessary incon- 
gruity between what has been accomplished and what remains 
to be done. The moral glow of Socrates, which we all feel by 
ignition, has in it nothing incompatible with the physics of 
Anaxagoras which he so much scorned, but which he would 
hardly scorn to-day. And here I am reminded of one amongst us, 
hoary, but still strong, whose prophet-voice some thirty years ago, 
far more than any other of this age, unlocked whatever of life and 
nobleness lay latent in its most — minds—one fit to stand be- 
side Socrates or the Maccabean Eleazar, and to dare and suffer all 
that they suffered and dared—fit, as he once said of Fichte, “‘ to 
have been the teacher of the Stoa, and to have discoursed of 
Beauty and Virtue in the groves of Academe.” With a capacity to 
grasp physical principles which his friend Goethe did not possess, 
and Whion even total lack of exercise has not been able to reduce 
to atrophy, it is the world’s loss that he, in the vigour of his years, 
did not open his mind and sympathies to science, and make its 
conclusions a portion of his message to mankind. Marvellously 














We see with undoubting certainty that they go handin hand. But 
we try to soar in a vacuum the moment we seek to comprehend 
the connection between them. An Archimedean fulcrum is here | 
required which the human mind cannot command ; and the effort | 
to solve the problem, to borrow an illustration from an illustrious 
friend of mine, is like the effort of a man trying to| 
lift himself by his own waistband, All that has been here ' 
said is to be taken in connection with this fundamental | 
truth. When. “nascent senses” are spoken of, when “the 
differentiation of atissue at first vaguely sensitive all overis spoken 
of,” and when these processes are associated with ‘‘ the modifica- | 
tion of an organism by its environment,” the same parallelism, | 
without contact, or even approach to contact, isimplied. There ; 
is no fusion possible between the twoclasses of facts—no motor | 
energy in the intellect of man to carry it without logical rupture ' 
from the one to the other. 
Further, the doctrine of evolution derives man, in his totality, | 
from the interaction of organism and environment through count- 
less ages past. The human understanding, for example—that 
faculty which Mr. Spencer has turned so skilfully round upon its 
own antecedents—is itself a result of the play between organism 
and environment through cosmic ranges of time. Never surely 
did prescription plead so irresistibleaclaim. But then it comes to 
pass that, over and above his understanding, there are many other 
things appertaining to man whose prescriptive rights are quite as 
strong as that of the understanding itself. It is a result, for 
example, of the play of organism and environment that sugar is 
sweet and that aloes are bitter, that the smell of henbane differs 
from the perfume of a rose, Such facts of consciousness (for 
which, by the way, no adequate reason has ever yet been rendered) 
are quite as old as the understanding itself ; and many other things 
can boast an equally ancient origin. Mr. Spencer at one place 
refers to that most powerful of passions—the amatory sion— 
as one which, when it first occurs, is antecedent to all relative ex- 
perience whatever ; and we may pass its claim as being at least as 
ancient and as valid as that of the understanding itself. Then 
there are such things woven into the texture of man as the feeling 
of awe, reverence, wonder—and not alone the sexual love just 
referred to, but the love of the beautiful, physical and moral, in 
nature, poetry, and art. There is also that deep-set feeling which, 
since the earliest dawn of history, and probably for ages prior to 
all history, incorporated itself in the religions of the world. You 
who have escaped from these religions into the high-and-dry light 
of the understanding may deride them ; but in so doing you deride 
accidents of form merely, and fail to touch the immovable basis of 
the religious sentiment in the emotional nature of man. To yield 
this sentiment reasonable satisfaction is the problem of problems 
at the present hour. And grotesque in relation to scientific cul- 
ture as many of the religions of the world may have been and are 


_ png of a. p. =. ‘ AB gg des atm! 
t Ina paper, at once and profound, entitled ** Recent Pro; 
| in the Theory of Vision” contained in the volume of lectures by Helm: 
| holtz, published by Longmans, this symbolism of our states of conscious- 
| ness is also dwelt u The impressions of sense are the mere signs of 
external things. In this paper Helmholtz contends strongly against 
the view that the consciousness of is inborn ; and he evidently 
| doubts the power of the chick to pick up grains of corn without some 
| ae me ee | lessons. On this points, he says, further 3 o_o are 
needed. Such experiments have been since made by Mr. Spalding, 
aided, I believe, in some of his observations by the accomplished and 
deeply-lamented Lady Amberly; and they seem to prove conclusively 
that the chick does not need a single moment’s tuition to teach it to 
atand, run, govern the muscles of its eyes, and . Helmholtz, how- 
ever, is contending against the notion of pre- harmony, and I 





} and of the Understanding—he mig 


endowed as he was -equally ore on the side of the Heart 

ight have done much towards 
teaching us how to reconcile the claims of both, and to enable 
them in coming times to dwell together in unity of spirit and in 
the bond of peace. 

And now the end is come. With more time, or greater 
strength and knowledge, what has been here said might have been 
better said, while worthy matters here omitted might have re- 
ceived fit expression. But there would have been no material 
deviation from the views set forth. As regards myself, they are 
not the growth of a day; and as regards you, I thought you ought 


| to know the environment which, with or without your consent, is 


rapidly surrounding you, and in relation to which some adjust 
ment on your part may be necessary. A hint of t's, 
however, teaches us all how the troubles of common life may be 
ended ; and it is perfectly possible for you and me to p' ase 
intellectual peace at the price of intellectual death. The world is 
not without refuges of description ; nor is it wanting in per- 
sons who seek their shelter and persuade others to do the 
same. I would exhort you to refuse such shelter, and to scorn 
such base repose—to accept, if the choice be forced upon you, 
commotion before stagnation, the leap of the torrent before the still- 
pess of the swamp. In the one there is at all events life, and there- 
fore hope; in the other none. I have touched on debateable 
questions, and led you over dangerous ground—and this tly 
with the view of telling you, and through you the world, that as 
regards these questions science claims unrestricted right of search. 
It is not to the point to say that the views of Lucretius and Bruno, 
of Darwin and Spencer, may be wrong. Here I should agree with 
you, deeming it indeed certain that these views will undergo 
modification, But the point is, that, whether right or wrong, we 
claim the freedom to discuss them. The ground which they cover 
is scientific und ; and the right claimed is one made good 
through tribulation and anguish, inflicted and endured in darker 
times than ours, but resultingin the immortal victories which 
science has won for the human race. I would set forth equally 
the inexorable advance of man’s understanding in the path of 
knowledge, and the unquenchable claims of his emotional nature 
| which the understanding can never satisfy. The world embraces 
not only a Newton, but a Shakespeare—not only a Boyle, but a 
Raphael—not only a Kant, but a Beethoven—not only a Darwin, 
| but a Carlyle, Not in each of these, but in all, is human nature 
| whole. They are not opposed, but supplementary—not mutually 
| exclusive, but reconcilable. And if, still unsatisfied, the human 
mind, with the yearning ofa pilgrim for his distant home, will 
turn to the Mystery from which it has emerged, seeking so to 
fashion it as to give unity to thought and faith, so long as this is 
done, not only without intolerance or bigotry of any kind, but 
with the enlightened recognition that ultimate fixity of conception 
is here unattainable, and that each succeeding age must be held 
free to fashion the mystery in accordance with its own needs—then 
in opposition to all the restrictions of Materialism, I would affirm 
this to bea field for the noblest exercise of what, in contrast 
with the knowing faculties, may be called the creative faculties of 
man. Here, however, I must quita theme too great for me to 
handle, but which will be handled by the loftiest minds ages after 
you and I, like streahs of morning cloud, shall have melted into 
the infinite azure of the past. 








THE Sandrin a fine screw steamer of 1159 tons register, 
was offered for sale by public auction at Newcastle on Tuesday. 





am not aware of his views as to the erganisation ef experience of race 
er breed 


No advance on £16,500 was offered, and the vessel was therefore 
withdrawn, her actual value being not less than £35,000 to £40,000, 
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(For description see page 158.) 
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MARSDEN’S COMBINED STONE BREAKER AND 
STEAM ENGINE. 


THE machine is of the kind known as ‘‘Marsden’s patent toggle 
lever machine,” and is of the size to admit a stone whose end | 
section would measure 20in. by 9in. The framework is in one cast- 
ing. of considerable strength and weight, and has two arms carried 
in the rear of the machine, in which are inserted adjustable gun- | 
metal bearings, in which is carried the crank shaft. This shaft is 
of the best selected scrap iron, forged solid, and slotted out. A 
Jong end is left on the engine side, upon which at opposite centres 
is keyed the engine crank or disc. Two objects are secured by 
this arrangement, first, the weight of the moving parts of the | 








engine act as counterweight or balance to those of the machine ; 
and secondly, to place the crank of the engine in its most favour- 
able position, as regards power, to overcome the point of greatest 
resist in the hine, which always occurs when the lever 
stands in its vertical position; thus, when the piston is about the 
middle of its stroke, the lever assumes the position named. The 
blow is struck with the greatest force the — is capable of 
a and at a time when the velocity of all moving parts is | 
at the highest. The operation of crushing or breaking may be 
briefly described as consisting of a swinging jaw fitted with « re- 
newable face of chilled cast iron, operating against a similar jaw, 
tixed (but reversible) in the main frame at the end. Movement is 





given tothe swinging jaw by means of a vertical lever muuntcd | 








lever, andin the same plane as the stud, are two notches into which 
the tocgle plates press, the hack one resting in a casting at the 
rear of the machine, whilst the front one rests in a notchin the 


on astud, and capable not only of oscillating therein, but capable swing jaw. By the oscillation of the lever, operated by the crane 
of a forward and backward movement by reason of the altera- | through a strong connecting rod, the jaw is caused to approach 
tion in the angularity of the back toggle plate; on each side of this and recede from the fixed jaw twice for each revolution of the 


crank, or one nip for every time the lever stands in a vertical posi- 
| tion. As piston speed was necessarily limited, some such contri- 
| vance was absolutely necessary to apply a direct-acting steam 
| engine without belt, gearing, or countershaft. This has been most 
| satisfactorily accomplished, and large numbers are being made on 
his plan. 
| The engine has one cylinder llin. diameter by 20in. stroke, 
is very substantial in appearance, and has a separate eccen- 
tric to work the expansion valve. The point of cut-off can beregu- 
| lated by a hand wheel at the back, whilst the engine is moving from 
4 to 4 stroke to suit either high or low pressure of steam. The 
speed of the engine is 125 revolutions per minute, and every part 
is designed to suit this speed ; large wearing surface and ample 
means of adjustment. Two massive fly wheels are provided, and 
the whole well and substantially put together; with 40 Ib. of 
| steam the combined machine would and down suitable for road 
metal from 100 to 130 tons of furnace slag per day of ten hours, 
at a cost of 3d. per ton The machine is fitted with H. R. 
| Marsden’s new patent cubing jaws. The machine was exhibited 
| at Bedford, and was referred to by our correspondent. 








ToRPEDO EXPERIMENTS.—A second experiment will be made «n 
the use of torpedoes against the Oberon this day—Friday—a 
about3 p.m. It will be a repetition of the first experiment already 
described in our columns, in respects, except the distance of 

| the charge, which will be 80ft. horizontally from the vessel, instead 
of 100ft. as before. 
| Buack Leaping Inoy.—In these days of general diffusion of 
chemical knowledge, it is scarcely necessary to state that the 
“black lead” or ‘* plumbago” of commerce is not lead at all, or 
any compound of lead, that it includes no lead whatever in its 
composition. Neither is it a carburet of iron, as is sometimes 
stated. It is simply carbon ; pure plumbago is pure carbon, im- 
pure plumbago is impure carbon. Its proper name is graphite, 
that is, writing stone. I may venture to describe it as the softest 
of all true solids, and have often pondered wonderingly upon the 
pp tly ticed but very curious chemico-mechanical para- 
dox that the hardest and softest of all solids existing upon this 
earth are, chemically speaking, the same substance--graphite and 
the diamond being both carbon. It is this wonderful softness, 
combined with persistent solidity, that enables us to smear it over 
any other solid surface, and thus obtain a solid paint, all body and 
no medium. For the class of castings to which it is commonly 
applied, where its application can be readily repeated, and where 
it is not exposed to the direct action of water, it is unrivalled as 
a protecting film to iron. Its chemical action, so far as it does 
act when cold, is reducing or anti-oxidising. Its colour and tone 
are so similar to iron that Mr. Ruskiv himself could scarcely make 
any zsthetic objections to its use, and the film is so marvellously 
thin that it obliterates nothing. I have never met with 
any attempt to estimate the thickness of a well brushed film of 
graphite, but I suspect that, if a hundred strata of such films 
could be piled in contact with each other, their combined thick- 
negs would fall short of that of the thinnest go'd leaf.- W. Mat- 
tiew Williams. 
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SIR WILLIAM FATRBAIRN, 


A GREAT engineer in a past generation has departed. Sir 
William Fairbairn died a little after noon on Tuesday, at Moor 
Park, Farnham, Surrey, full of years, and not without honours, 
hardly earned and very fully deserved. Fairbairn was born in 
1789, at Kelso, in Roxburghshire. His father, Andrew Fair- 
bairn, was a farmer, in humble circumstances ; but imbued with 
all the Scotch admiration for a good education, he took care that 
his son should go early to school. Young Fairbairn early 
manifested a desire to bea millwright. Mechanical engineering, 
in the modern sense of the term, hardly had any existence in 
the first years of the nineteenth century. The boy, for he was 
little more when his schooling ceased, was apprenticed to an 
engine-wright at Percy Main Colliery. After two years he started 
on a tour such as was commonly made by apprentices then. 
This tour extended its proportions. Fairbairn became 
in the full sense of the word a journeyman, and it was not until 
1813 that he settled in Manchester. He found a partner in Mr. 
James Lillie, and these two men fought a hard fight with 
adverse circumstances for many years. Space and time fail us, 
and we cannot recount now the story of Fairbairn’s march to 
fame and fortune. It must suffice here to state that he 
rose to some honour in the first place as an inventor, an intro- 
ducer, and a maker of machine tools which before him scarcely 
had any existence. We have no desire to detract from the value 
of the labours of other workers in this field, such as Maudslay, 
but it is indisputable that to Fairbairn much honour is due for 
his skill as a tool maker. But Fairbairn’s forte lay in mill- 
wright work. It is not too much to say that he revolutionised 
the art of making mills, whether for grinding wheat or spinning 
cotton. He introduced, to begin with, most important improve- 
ments in water wheels. Some of his Scotch wheels have never 
been excelled in efficiency by any water-power motor, except avery 
few turbines. He was not content with this. From end to end 
he remodelled the system on which mills were constructed. He 
gave the milling world new shafting, new couplings, new gear 
accurately made, and properly proportioned to the work to be 
accomplished. No man, living or dead, has done so much to 
make mechanical engineering in two important branches so nearly 
perfect. Fairbairn found millwrighting a second-rate trade. 
He abolished the millwright and introduced the mechanical 
engineer, and for this achievement alone he would deserve to be 
honoured. But his work did not end here. His name is in- 
separably connected with his researches into the strength of iron. 
He was one of the first to establish the laws of strength in girders 
of cast and wrought iron, and up to the present moment his for- 
mul and deductions remain in this region of inquiry unsuper- 
seded. He was intimately connected with Stephenson in the 
construction of the Conway and Menai tubular bridges. He 
did much to promote the art of iron shipbuilding. His re- 
searches into the strength of boilers are of the utmost value, 
In one word, it is difficult to discover a branch of the art of 
mechanical engineering to which Fairbairn has not contributed 
something. His footprints may be found on every path which 
the engineer can tread, and the sands of time will never efface 
them. 

A mere list of Fairbairn’s works, and a dry record of his 
achievements would fill a page of this journal. He wrote 
much if not voluminovusly, and he seldom wrote ill. The major 
portion of his publications appeared in the Philosophical ‘T'rans- 
actions of the Royal Society, in the Reports of the British Asso- 
ciation, and in the Transactions of the Philosophical Society of 
Manchester, in which he filled the chair at Dalton. Some of his 
works, however, were also published separately. Among his 
chief productions we may mention treatises on “ Canal Naviga- 
tion,” on the “Strength and other Properties of Hot and Cold 
Blast Iron,” on the “Strength of Locomotive Boilers,” on the 
“Strength of Iron at Different Temperatures,” on the “ Effect of 
Repeated Melting upon the Strength of Cast Iron,” on the 
“Trons of Great Britain,” on the “Strength of Iron Plates and 
Riveted Joints,” on the “ Application of Iron to Building Pur- 
poses in General,” &c. 

Mr. Fairbairn was created a baronet in 1867. As far back as 
1816 he married Dorothy, daughter of Mr. John Marr, of Mor- 
peth, Northumberland, by whom he had a family of seven sons 
and one daughter. His eldest surviving son, Thomas, who now 
succeeds as secoad baronet, was born in 1823, and married, in 
1848, the second daughter of the late Mr. Thomas Callaway, of 
Chiselhurst, Kent. 





ON THE VOLCANIC PHENOMENA OF COUNTY 
ANTRIM AND ADJOINING DISTRICTS.* 


By Proresson EpwarpD Hutt, M.A., F.R.S., F.G.S., President 
of the Geclogical Section. 


FoLLowInc the example of several Presidents of the Geological 
Section of the British Association, I purpose commencing our pro- 
ceedings by an address, selecting for my subject the volcanic 
phenomena of the district in which we are assembled. But before 
entering upon this subject, I am sure it will be equally in accord- 
ance with your feelings and my own ifI give expression to the 
general and deep regret which is felt at the death (so little 
expected) of the late president of this section, Professor John 
Phillips, of Oxford, on the 24th of April last, in the 74th year of 
his 


e. 

The late Professor Phillips.—As the nephew and pupil of Mr. 
William Smith, ‘‘the Father of English Geology,” Professor 
Phillips was nurtured in an atmosphere of geological science which 
accorded well with his own tastes ; and in his youth was the com- 
panion and assistant of his uncle in many a surveying-tour in the 
east and north of England. His subsequent appointment as 
keeper of the Museum at York, and one ot the secretaries of the 
Yorkshire Philosophical Society, gave him opportunities and scope 
for pursuing his inquiries—ultimately resulting in the publication 
of his laborious work on ‘‘ The Geology of Yorkshire,” » workjnot 
only abounding in local details, but containing the germs of several 
generalisations on questions relating to ph sical geology. Of his 
connection with the Geological Survey of Great Britain, Professor 
Phillips has left two enduring monuments in his work on “The 
Paleozoic Fossils of Cornwall, Devon, and West Somerset,” and 
that on ‘‘The Malvern Hills and Surrounding Districts”+—one 
dealing with the organic structures, and the other more especial 
with the physical conditions of the south and west of Englan 
To his future career as Professor of Geology in the University of 
Dublin, afterwards on the death of Dr, Buckland in the University 
of Oxford, or as president of the Geological Society of London in 
1859, and of the British Association at Kirmingham in 1865, it is 
unnecessary for me in this brief notice todo more than allude, 
Through these years and down to the time of his decease his fertile 
brain and ready pen were ever at work. But the scope of his 
investigations was not limited to purely geological subjects ; 
he was a man of many parts, and astronomical questions largely 
engaged his attention in his later years, In 1868 he visited Italy 
and Vesuvius, and subsequently published a little work on the 
history and structure of that mountain in a form very acceptable 
to that large portion of the travelling British public which at one 


© Address to the Geological Section of the British Association. 


Belfast, August 19th, 1874. 
+ ‘‘ The Malvern Hills compared with the Palmozoic Districts of Abberley, 


Weolhope, May Hil, Tortworth, and Usk,” Mom, Geol. Survey, 1849. 








time or another makes the delightful pilgrimage to the workshop 


of Vulcan and the Phlegrwan fields, The loss of Professor 
Phillip’s presence at the meetings of the British tion, of 
which he was one of the founders, is irreparable, His genial face and 
lucid words brought sunshine wherever he appeared, and threw a 
light on every topic he handled ; to him might well be applied 
the words—-“* Quidquid tetigit ornavit,” While lamenting his 
loss, let us endeavour to imitate the example of his untiring 
industry, his patient pursuit of the beautiful and noble in nature, 
his honesty of character, his purity of life*. 

The Volcanic District of the North-east of Ireland.—I have 
now to direct your attention to the district of County Antrim 
and its neighbourhood as one claiming our special investigation, 
and presenting a multitude of interesting problems connected 
with the volcanic tg of the Tertiary period. By the 
labours of Berger, Weaver, Portlock, Griffith, Bryce, Tate, Holden, 
and other geologists, many of these problems have received a solu- 
tion ; others remain for further discussion, It shall be my 
endeavour to give you a brief summary of the facts and inferences 
arrived at up to this time, and to present you with a connected 
history of the operations carried on by terrestrial agents in this 
island, from the commencement of the volcanic era to its close. 

_ This era, though short as compared with the sum of geologic 
time, was in pny fond extended, and comprised within its limits 
several stages or visions characterised by special physical con- 
ditions. Speaking in geological terms, it probably included the 
latter part of the Eocene and the whole of the Miocene periods, 
ee by long pauses in the outburst of volcanic products. 
But before entering upon the narrative of events which occupied 
this space of time, let us first endeavour to determine the physical 
limits of the theatre of these operations ; for it may well be asked, 
considering the great extent to which the volcanic products have 
been cleared from off the surface of thecountry by denudation, with 
what degree of precision can we define the original limits of the 
volcanic area? Let us for a moment, when replying to this question, 
turn to a still morerecent volcanicdistrictforanillustration, When 
we ascend the cone of Vesuvius, and from that commanding station 
sweep with our eyes the surrounding region, we find ourselves in 
the centre of a plain—the Campagna of Naples—formed of the 
products of volcanic eruptions, but limited through three-quarters 
of a circle 7 calcareous hills of older late, and along the other 
portion by the sea. I believe that similarly, but on a far more 
extended scale, we can trace out the original limits of the volcanic 
district of the north-east of Ireland, and that from some elevated 
stations rising from the central plateau of Antrim these limits 
may be almost described by the uprising of ridges of more ancient 
rocks in several directions, ‘aking our stand on Tardree Hill, or 
Sleamish, we see to the southward the granitic and schistose ridge 
of Slieve Croob, projected against a background of the mountains 
of Mourne, culminating in Slieve Donard. Westward the eye 
rests on the rugged masses of Slieve Gullion and the silurian hills 
of Newtown Hamilton, Towards the north, after passing the 
depression of the southern shore of Lough Neagh wal the valley 
of the river Blackwater, the enclosing ridge of old rocks, forming 
from this distance an apparently unbroken line, ranges northward 
into Donegal and the northern shores of Lough Foyle. The ocean 
now intervenes; but a Sen of the physical characters of 
the Donegal mountains with those of Islay, Jura, Cantyre, and 
the Western Highlands, leaves the impression on my mind that 
the volcanic region of Antrim was limited northwards along the 
line of a submarine ridge, and that there is little reason for sup- 
posing that the volcanic rocks of Mull were superficially connected 
with those of this country ; on the contrary, the probability seems 
to be that the old crystalline rocks of the Western Highlands 
were interposed between the two regions. Turning to the east- 
ward, the sea overflows an area at one time occupied by voleanic 
products, but now only partially so, and we are unable strictly to 
detine their easterly limits ; but it is tolerably certain that the 
sheets of lava did not reach the shores of Galloway or those of the 
Isle of Man. Basaltic dykes, however, as is well known, traverse 
the north of England and the south of Scotland ; but if referable, 
as Professor Geikie concludes, to the Miocene period, they cannot 
be included in the volcanic region as here described and under- 
stood. Thus the volcanic plateau of Antrim, like the Campagna 
of Naples, is washed on one side by the sea, and its limits become 
indefinable in consequence ; but to the south, ‘the west, and to 
some extent to the north, the limits of the region are marked out 
by mountains of considerable elevation, Within this region 
craters poured forth lavas or other volcanic products, which ex- 
tended in great sheets until they were intercepted by the uprising 
of these natural barriers. The floor of the area thus partially 
circumscribed was formed of various materials, as the accidents of 
denudation admitted. Over the central portions it was chiefly 
cretaceous limestone, or chalk, but to the southward it was new 
red sandstone and lower silurian, and to the north chalk, lias, 
carboniferous, and lower silurian beds in different directions. The 
whole region composed of rocks thus distributed was probably con- 
verted into dry land towards the close of the Eocene period— 
when, at various points, highly silicated felspathic lavas burst 
forth, consolidating into sheets of trachyte porphyry, rhyolite, 
and more rarely pitchstone, such as are found at Brown Dod Hill 
and Tardree, near Antrim, and west of Hillsborough. These 
trachytic lavas were therefore the oldest of the volcanic eruptions 
of the North of Ireland, and seem to have been represented by the 
newer granitoid rocks recently described by Zirkel, Geikie, and 
Judd in the Island of Mull on the one hand, and by the trachytes 
of Mont Dore in Central France on the other. They have been 
described in this district by Berger and Bryce ; but it is only re- 
cently that their relations to the other lavas have been clearly deter- 
mined ; and as such rocks are exceedingly rare in the British Isles, 
I trust the members of the Association will take this opportunity 
of paying a visit to the quarries near Antrim, where they are fully 
opened to view. In composition, both at Hillsborough and at 
Antrim, they present a felspathic base, enclosing crystals of 
sanidine, or glassy felspar, and grains of quartz. At Brown Dod 
Hill they are disposed in sheets, showing lines of viscous flow and 
dipping beneath the overlying beds of basalt, As I have already 
stated, the outpouring of these trachytic lavas may, with every 
probability, be referred back to the later Eocene period. At any 
rate, a considerable interval probably elapsed before the eruption 
of the next series of lavas of Miocene age, which are essentially 
angie. and may be comprehended under the heads of basalt and 
dolerite with their amygdaloidal varieties. Sheets of these lavas 
were formed, from various vents, over the uneven surface of the 
older rocks, and to a far greater extent, both as to area and thick- 
ness, than in the case of the preceding eruptions of trachyte.t 
These beds, which are often vesicular, attain in some places a thick- 
ness of 600ft., and are surmounted by decomposed lava and 
volcanic ashes, which mark the close of the second period of erup- 
tion. The sheets of augitic lava which were poured forth during 
this stage are remarkable for their vesicular character and the 
numerous thin. bands of red ochre, bole or laterite, which separate 
the different lava flows, and which have been recognised by Sir 
C. Lyell as probably ancient soils formed by the decomposition of 
the of lava, similar to those in Madeira and the Canary 
Islands, resulting from streams of subaérial origin. Microscopic 
examination bears out this view; for a thin slice of one of the 
more compact beds of bole from the north coast showed that the 


clusion that they have been erupted over land surfaces. Some of 
the vents of eruption are now visible, either in the form of 
amorphous masses of trap protruded through the sheets, or of 
great funnels filled by bombs, broken pieces of rock, and ashes, 
such as the rock on which is perched the venerable ruin 
of Dunluce Castle (the ancient stronghold of the MacDonnells), 
or the neck erupted through the chalk in the coast cliffs 
near Portrush*. One of these old funnels was found by 
the late Mr. Du Noyer near this place, It forms a portion of the 
crest of the ridge overlooking Belfast Lough, to the east of Cave- 
hill, and is within easy reach of members of the Association. The 
er of the formation of the older sheets appears to have been 
rought to a close by the discharge of volcanic ashes and the 
formation of an extensive lake, or series of lakes, over the region 
extending at least from the shores of Belfast Lough to the northern 
coast of Antrim, in which the remarkable beds of pisolitic iron 
ore were ultimately deposited. This is the only mode of origin 
of these ores which seems to me at all probable ; and I am conse- 
uently unable to accept the views advanced by Messrs. Tate and 
olden regarding their origin from basaltic lava by a process of 
erage ss ism. That water was present, and that the beds of 
ash which underlie the pisolitic ore were stratified, at least in 
some instances, is abundantly evident upon an examination of the 
sections at Ballypalidy, Ballymena, and the northern coast. In 
some places they are seen to be perfectly laminated in a manner 
that could only take m~ by the agency of water.j It would 
seem, therefore, that by the combination of slight terrestrial move- 
ments a shallow basin was formed over the area indicated, which 
received the streams charged with iron in solution, draining the 
upland margins, from the waters of which were precipitated the 
iron, possibly by the agency of confervoid algz, as in the case of 
the Swedish lakes of the present day—a view maintained by Mr. 
D. Forbes, F.R.S.—or by the escape of carbonic acid, owing tu 
which the iron became oxidised and was precipitated. Upon these 
uplands grew the plants whose r ins occur gst the ash- 
beds of Ballypalidy, the Causeway, and elsewhere, and which 
have enabled Mr. Baily to refer the strata in which they occur 
to the Miocene period.t In some places the vegetation crept over 
the surface of the former lake-bottom as it became shallower or 
was drying up, and gave rise to beds of lignite similar to those de- 
scribed by the Duke of Argyll as occurring at intervals amongst 
the basalts of Mull.§ The beds of ore, wherever they are found, 
belong to one and the same geological horizon, and enable us to 
separate the basaltic series into two great divisions—one below, 
and the other above the position of the pisolitic ore ; and which, 
on maps of the Geological Survey, will for the future be represented 
by two different shades of colouring. The ore itself is now laid 
open in numerous adits driven into the hill-sides, or in open works 
at Island Magee, Shane’s Hill, Broughshane, Red Bay, Portfad, 
and other places ||, whence it is transported to the furnaces of 
Scotland, Cumberland, Lancashire, and Wales. A new source of 
industry and wealth is rapidly springing up over the already 
prosperous county of Antrim, and ere many years are over we may 
expect to see furnaces established at several points for smelting 
the ores at the mines from which they are extracted. The period 
of volcanic inaction just described was brought to a close by fresh 
eruptions of augitic lavas, which spread in massive sheets over the 
beds of ore, bole, and even lignite, without materially altering 
their constitution, Thus on the north coast a band of lignite is 
interposed between the pisolitic ore below and a massive bed of 
columnar basalt above, which can be followed and identified by 
the size and regularity of its columns for several square miles over 
that district. ‘That this molten rock has not utterly reduced the 
lignite to ashes, or even entirely obliterated the impressions of the 
plant-remains, has been doubtless due to the rapidity with which 
a hard crust of low conducting power consolidates on the outside 
of a lava stream, as has been frequently observed on Vesuvius and 
other active volcanos. Above this peculiarly massive bed were 
piled fresh sheets of basalt and dolerite to a total depth of at least 
400ft., each flow of lava being consolidated in a somewhat different 
manner from those above and below it, and probably separated 
from them by considerable intervals of time, as bands of ochre 
intervene in most instances between successive beds indicating 
subaerial soils of decomposed lava. The maximum thickness of 
the basaltic sheets of Antrim has been estimated by Mr. Duflin 
and myself at 1100ft., to which must be added perhaps 200ft. for 
the subordinate trachytic beds, giving a total of 13u0ft. for the 
whole volcanic series, This is rather more than originally assigned 
by Dr. Berger, who placesit at 900ft.,4] but it falls far short of the 
enormous accumulations of Mull, estimated by Professor Geikie at 
from 3(00ft. to 4000ft. ; in neither district, however, have we the 
data for determining the original thickness of volcanic ejecta, as in 
both large masses of material have been wasted away by denu- 
dation, and not a single volcanic cone or crater remains behind 
out of ail those which, probably in numbers corresponding to those 
of Central France, were planted over the entire volcanic region. 
The basaltic dykes which traverse not only the geological forma- 
tions subordinate to the bedded traps, but also the latter them- 
selves, are in some districts both remarkable and exceedingly 
numerous, To the south of Belfast Lough we find at Scrabo Hill 
an outlying mass of bedded dolerite resting on new red sandstone, 
and far beyond the limits of the main masses which rise in a fine 
escarpment to the north of the Lough. There is every probability 
that Scrabo Hill is the site of a distinct focus of eruption ; but it 
is also remarkable for the dykesof trap, as well as intrusive sheets, 
which have been squeezed in between the beds of sandstone them- 
selves, Admirable and instructive sections are laid open in the 
freestone quarries of this hill, which will amply repay a visit. 
Another district remarkable for such intrusions is that of Bally- 
castle, where dykes and sheets are seen traversing the carbo- 
niferous rocks, as described by Sir R. Griflith in his admirable re- 
port on the geology of that coal-field;** while the well-known 
Giant’s Causeway is itself a tessellated pavement of columnar 
basalt traversing in the form of a dyke the horizontal sheets 
of older formation. The intrusion of the thousands of 
dykes of the north-east of Ireland is unaccompanied by 
crumplings or contortions of the strata; and if it were 
possible to place the dykes side by side, their aggregate breadth 
would cover a space several thousand feet in breadth, How, then, 
has this additional space my hg og of given horizontal dimen- 
sions been obtained? Has it m by lateral tension outwards 
owing to inflation by means of elastic gases or vapours, or by a 
eneral bulging of the surface consequent on lateral pressure ? 
‘he former view, I am told by physicists, is untenable ; the latter 
is one which will probably prove more consonant with modern 
views of terrestrial dynamics. The results of the microscopic ex- 
amination of a considerable number of specimens of augitic lavas 
from various parts of the volcanic district are of a generally uni- 
form character. Whether we take specimens from the largely 
crystalline granular dolerites of Portrush or Fair Head, or the 
very dense micro-crystalline basalts of Shane’s Castle, the struc- 
ture and composition is found to be nearly uniform. The lava is, 








* A sketch of this old rock is given by Professor Geikie in Jukes’ 

Manual of Geology,” 3rd edit., p, 271. 
+The authors referred to, while admitting the stratified character of 
the beds at Ballypalidy and their formation in presence of water, con- 
sider that in all other cases the iron ore has been formed on a terrestrial 
surface; but sections seen at Ballymena and the north coast have led me 
lude that these beds are all more or less stratified, and due to 





felspar prisms retained their form, while the augite and mag 

ingredients had passed into the state of an oohreous paste. The 
vesicular and amygdaloidal character of these older beds of lava 
shows the probability that they have been poured forth under no 
greater pressure than that of the atmosphere, and together with 
the evidence derived from the bands of ochre, leads to the con- 





* An interesting memoir of the late Professor Phillips will be found in 
the “Geological Magazine,” vol, vii., p. 301 (1870). 

t In this respect they resemble the corresponding rocks in Central 
France, where, as Mr. Scrope has shown; the trachytes have a more re 
stricted range than the basalts.—‘ Volcanos of Central France.” 





aqueous deposition. 

t Quart. Journ, Geol. Soc. vol. xxv. p. 357, pls. 14and15. The plants 
determined by Mr. Baily, from Ballypalidy, belong to the genera Sequowt, 
Cupressites, Khamnus, Quercus, Pinus, &c. They were originally detected 
by the late Mr. Du Noyer. 

§ Jukes’ *‘ Manual of Geology,” 3rd edit. p. 690. 

|| At Pleaskin Head it was originally observed by the Rev. Dr. Hamilton, 
1790. 


| Trans. Geol. Soc. 1st series, vol. iii. 

** “ Geological and Mining Survey of thefCoal Districts of Tyrone and 
Antrim,” 1829.- Some-of the sheets in this district may be of older date 
than the Miocene age. 
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with very few exceptions, an amorphous or subcrystalline paste of 
augite, enclosing long prisms or plates of labradorite felspar, 
crystalline grains of titano-ferrite, and often of olivine. Chlorite 
is also sometimes present as a “secondary” mineral. It will be 
observed that this diagnosis differs ney from that assigned 
by Dr. Zirkel as the normal structure of basalt, in which the 
is ‘‘a glass,” and the other minerals (the augite, felspar, and 
olivine) are individually crystallised out*. This, indeed, is the 
case with the carboniferous melaphyres of the South of Irelandt, 
and probably with all the rocks in which augite is deficient ; but 
the basalts of Antrim contain augite so largely in excess of the 
felspar that it has, in nearly every case, formed the base of the 
rockt. The basalt itself is often so rich in iron as to become an 
impure iron ore. This is owing to the presence of the metal inthe 
form of minute grains of titaniferous iron ore, which is the prin- 
cipal cause of the black appearance of the rock, and also as one of 
the components of the augite. From the above general review of 
the volcanic history of Tertiary times in the North of Ireland it 
will be evident that it presents us with three <listinct periods, 
similar to those which Mr. Judd has recognised in the concession 
of events in the Island of Mull:—The earliest, possibly extending 
as far back as the later Eocene period, characterised by the 
trachytic lavas. The middle, referable to the Miocene period, 
characterised by vesicular augitic lavas, tuffs, and plant beds. 
The latest, referable to a still later stage of the Miocene period, 
characterised by more solid sheets of basalt and numerous vertical 
dykes. These three stages were probably separated from each 
other by long intervals of repose and the cessation of volcanic 
action. The succeeding Pliocene period seems to have been 
characterised by considerable terrestrial movements, resulting in 
the production of fractures in the earth’s crust, and (as my 
colleague, Mr. Hardman, supposes) in the formation of that large 
depression which was filled with waters having a greater area 
than the Lough Neagh of the present day. Some of the faults 
which traverse the upper sheets of basalt, and are therefore of 
later date, have vertical dislocation a ting to 500ft. or 600ft., 
as, for instance, that which runs along the valley under Shane's 
Hill, near Larne. Such great fractures must necessarily have 
been accompanied by denudation, andit is probable that many of 
the present physical features had their origin at this (Pliocene) 
riod. The extent to which the original plateau of volcanic rocks 
oe been broken up and carried away within such comparatively 
recent times is vaster than is generally supposed. As there is evi- 
dence that the sheets of lava to the north of Belfast Lough were 
originally connected with those of Scrabo Hill to the south, we 
must suppose that this arm of the sea and the valley of the Lagan 
have been excavated since the Miocene period ; while on the nortb- 
west the high elevation to which the escarpment of the basalt 
reaches leads to the supposition that the basaltic sheets spread 
over the ground now occupied by Lough Foyle. Both along the 
west and along the eastern seabord the sheets of lava are abruptly 
truncated, and must have extended far beyond their present 
bounds; while many deep valleys, such as those of Glenarm, 
Cushendall, and Red Bay, have been excavated. But the most 
remarkable result of the denudation, as bearing upon the subject 
before us, is the complete obliteration of the volcanic cones which 
we may wellsuppose studded the plateau. Some of these cones, 
at least, were contemporaneous with those now standing upon the 
granitic plateau of Central France, and which are but little altered 
in elevation since the fires which once burst forth from them 
became extinct. But since then the North of Ireland has been 
subjected to vicissitudes from which Central France has been ex- 
empted. The surface of the country has been overspread by the 
great ice-sheet of the earliest stage ef the glacial period, which 
appears to have stretched across from the Argyleshire Highlands, 
if we are to judge by the direction of the glacial strice at Fair 
Head.$ Ata later stage the country was submerged beneath the 
waters of the interglacial sea which deposited the sands and 
gravels which overlie the lower boulder-clay; and subsequent 
emergencies during the stage of the upper boulder-clay, together 
with atmospheric agencies constantly at work, whenever land has 
heen exposed, have moulded the surface into the form we now 
behold. It will thus be seen that the physical a whetber 
a Vulcanist ora Neptunist, has in this region abundant materials 
on which to concentrate his attention. 

Volcanic Energy.—In connection with this subject, it may not 
unnaturally be expected that I should make some allusion to the 
views of Mr. Robert Mallet on “* Volcanic Energy,” which he has 
recently unfolded in the ‘Philosophical Transactions of the Royal 
Society ||. My limits, however, forbid more than a cursory glance 
at this subject. Stated in a few words, volcanic energy, according 
to Mr. Maliet, has its origin primarily in the contraction of the 
earth’s crust, due to secular cooling and the tendency of the in- 
terior molten matter to fall inwards and thus leave the exterior 
solid shell unsupported. The lateral pressure arising therefrom 
(which, as Mr. Mallet shows, is vastly greater than the vertical 
weight of the crust) is expended in crushing portions of the solid 
crust together, along lines of fracture which are supposed to corre- 
spond to those of the volcanic cones which are distributed over the 
earth’s surface, Each ive crush produces an earthquake- 
shock, and is converted into heat sufficient to melt the rocks which 
line the walls of the fissure, or lie beneath, at high temperatures, 
and which in presence of elastic steam and gases, are erupted at 
intervals both of time and place, In the words of the author of 
these views :—“‘The secular cooling of the globe is always going 
on, though in a very slowly descending ratio. Oontraction is 
therefore, constantly providing a store of energy to be expended in 
crushing parts of the crust, and through that providing for the 
volcanic heat. But the crushing itself does not take p with 
uniformity; it necessarily acts per saltum after accumulated 
pressure has reached the necessary amount at a given point, where 
some of the unequally pressed mass gives way, and is succeeded 
perhaps by a time of repose or by the transfer of the crushin 
action elsewhere to some weaker point.” It cannot be deni 
that Mr. Mallet’s theory seems to be consistent with many observed 
facts ted with volcanic action. It has for its foundation an 
incontestable physical hypothesis, the secular cooling of the earth. 
and it seems to throw considerable light upon several observ 
ph of volcanic action—such as the distribution of cones 
and craters along great lines, the intermittent character of erup- 
tions, and the connecion of earthquake-shocks with volcanic out- 
bursts. There are some statements in Mr. Mallet’s paper which 
few physical geologists will be inclined to accept, such as the non- 
existence of true volcanos before the Secondary or Mesozoic period. 
The silurian volcanic districts of North Wales and of the West of 
Irleand, and the carboaiferous volcanic districts of Limerick and 
Scotland, bear witness against the soundness of such a view. This 
statement, however, does not necessarily invalidate the general 
views of the author ; and I cannot but think that the publication 
of Mr, Mallet’s paper has enabled us to take a very long stride in 
the direction of a true theory of volcanic energy. 




















SoutH KENSINGTON MusEuM.—Visitors during the week end- 
ing 15th Aug. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 15,368; naval and other collections, 
1825. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 6 p.m., Museum, 2045; naval and other collections, 47, 
Total, 19,285. Average of anepeeres week in former years, 
14,524, Total from the opening of the Museum, 13,626,592. 


* “ Untersuchungen iiber d. mikrosk. Zusammensetzung und Structur 
der Basaltgesteine,” (1870). 
+ E. Hull, “‘ On the Microsopic Structure of the Limerick Carbonifcrous 





angen,” Journ. Roy. Geol. Soc, Ireland, vol. iii. p. 112 (with 
plates). 

t Mr. Allport, F.G.8., states (Geol. Mag. 1873) that he has found the | 
augite individually crystallised out ina specimen from near the Cause- | 
way. Such a case, however, must be exceptional; but the rule as stated | 
above certainly holds good. 

§ A view also held by Mr, James Geikie and Mr. Campbell, of Islay. 

li 1873, vol. clxdii,. p, 147. 


THE FORM, ENDURANCE, AND MANUFACTURE 
OF RAILS. 


(Continued from page 103.) 

THE committee, as now advised, is of opinion that the patterns 
shown in the plates annexed—Nos. 1 and 2 for iron, 3 for steel, 
and for 4 either first-rate iron or steel, the weights being respec- 
tively 621b., 50 1b., 531b., and 56 1b. to the yard, alt formed 
according to the foregoing principles—are substantially of the right 
form and proportions, unless the machinery is extravagantl 
heavy. Many thousands of tons of the first, second, and fourth 
of these patterns, and many hundred of the third, have stood the 
test of several years’ experience under a heavy traflic, especially 
on the different roads between Baltimore and New York. The 
corners at the hettom and outside of the head should not be so 
much as in the first four of these patterns, but the sides and 
bottom of the head should be brought very nearly to a sharp edge, 
as represented by the dotted lines. jis would give greater wear- 
ing surface on the sides of the head, and greater bearing surface 
for the fish-plate, and would not increase the weight } lb. per yard, 
or less than 0°4 ton per mile.* + 

Mr. O. Chanute, chief engineer of the Erie Railway and member 
= committee, proposes to adopt the form No. 5 for the Erie 

way. 

The committee cannot see any definite relation between the 
proper weight of a rail and the weight of a wheel rolling over it. 
Of course the rail, both when new and when fully worn, must be 
strong enough to carry the weight between the most distant actual 
supports, and to distribute that weight among adjacent supports. 
As this depends on the residual part of the rail, there is, within 
certain limits, a sort of rule-of-thumb relation between the weight 
of that part and the — ona wheel. But if patterns or ma- 
terials differ widely, even that relation fails, That most important 
to consider is, between the weight on a wheel and the hardness, 
elasticity, and breadth of the metal in the head. The proper 
relation of the consumable part of the rail is not with the weight 


on a wheel, but with the amount and mode of the traffic. The: 


relations of breadth of base are with weight on rail and amount 
and hardness of timber under it. 

As the weights of different parts of the rail should be adapted to 
different purposes, and so follow different rules, the parts should 
not be increased proportionally, but each according to the duty it 
is to perform. Nearly as strong a rail is required for a light as 
for a heavy traffic, with the same machinery, but it would be folly 
to put on as heavy a head for a light traffic road as for a heavy 

c. A poor rail gives out by coming to pieces, a good one by 
wearing down the head ; neither is cured by general increase of 
weight. If our ties were always sound and solid and their surface 
in the same plane, the lightest rails in common use would be suffi- 
cient for strength and stiffness. But this is not always the condi- 
tion, and the frost makes it worse by heaving the road-bed 
unequally. 

Supposing the actual supports to be 5ft. apart or under, the 
rails represented in the diagrams are sufficient to carry the loads. 
According to more than one hundred trials, made under the direc- 
tion of the chairman of the committee several years ago, with rails 
on supports 15ft. apart, the deflections of these rails were as 
follows :—Of the 621b. iron rail, 1°25in., with 44001b. centre 
load; of the 501b. iron rail, 1°57in., with 35001b ; and of the 
steel, shown by diagram No. 4, 1°44in., with 3800 lb. The calculated 
elongation of the bottom film of the rail was in each case one four- 
teen-hundredth. In every instance: the deflections continued 
to increase in proportion to the weights beyond those here given. 
The great distance between supports, of course, caused the twists 
and unsteadiness and lateral bends of the rail to show a worse re- 
sult than if the supports had been nearer together. With actual 
supports 5ft. apart, the rail should safely bear centre loads as 
follows : The 62 Ib, rail, 13,200 1b., with deflection of 0'l4in. ; the 
50 1b. rail, 10,500 Ib., with deflection of 0°17in.; and the 56 lb. 
steel rail, 11,400 1b., with deflection of 0'l6in. Occasional weights 
much heavier could be carried without sensible injury. For the 
partially worn rails, the stiffness being less, the distance between 
actual supports would in most cases be diminished by enabling the 
rail to bend down to an intermediate support. But a more im- 

rtant evidence that these rails are strong enough is, that after a 
eae traffic for several years they do not break, whether new or 
with the head fully worn, As the actual bearings and other data 
for an imperfect or frost-heaved track are unknown, not calculation 
but experience must decide what strength is sufficient. 

Our rails do not give out for want of strength, but from injury 
to the head, not always perceptible to the eye. After a certain 
amount of such injury, additional strength postpones but does not 

revent the destruction of the rail. It is better to prevent 
Savestion by a little more and especially by a little better metal 
in the head, than merely to postpone it by much more metal below 
the head. 

The really important inquiry is, what is the relation between 
the size and elasticity of, and the weight on a wheel, and the 
width, hardness, and elasticity of the top of the rail. Experi- 
ments made by Mr. Chanute show that a newly-turned driving- 
wheel, 5ft. in diameter, bears upon a rail surface only about one- 
fourth of a square inch. If, therefore, the weight on such a 
wheel is 10,000 lb., the static pressure on the rail surface in con- 
tact with it is about 40,000 lb. per square inch; the dynamic 
pressure is still more. If the metal is so soft as to crush under 
this weight, as most wrought iron does, the top of the rail must 
not only be disintegrated so as to be easily wiped off by abrasion, 
but it must be expanded and elongated, a permanent longitudinal 
strain must take place, tending to tear apart the lower part of the 
head and all below it, and if it is not soon worn out, ultimate 
breakage must ensue. Increase in weight at best only postpones 
this breakage for a short time. Many rail-tops are actually 
elongated jin. As the crushing and consequent expansion of the 
metal extends but a short distance below the surface, any addi- 
tional metal put in to counteract the strain should be put, not 
into all parts of the rail proportionally, but into the head, where 
it answers other important p' A weight of 5000 Ib., on a 
wheel 30in. in diameter, probably causes very much more than 
half the pressure per square inch that is caused by 10,000 Ib. on 
a 5ft. wheel. And the same weight on the same sized wheel, 
with the wheel or rail or both highly elastic, gives much greater 
surface of contact, and therefore less pressure per square inch 
than if both were inelastic. When the weight on a square inch 
area of rail surface reaches a certain point, a small addition to it 
increases the damage many-fold. Increase of width of head tends 
somewhat to remedy this, but a general increase in proportion to 
the weight of the wheel would do very little good. e, there- 
fore, consider that no rule fixing the relative weights of load and 
rail should be adopted, except within very moderate limits for 
rails of the same pattern, kind and quality. This would be so 
local and limited as to be of no general use, As an increase of 
weight in the stem and base may cause too great rigidity, and 
thus diminish endurance both by increasing wear and fracture, 
any such rule is liable to be not merely useless but mischievous, 
The committee is as yet unprepared to go into detail on the 
manufactare of rails, We remark that the manufacture has 
so improved in this country that patterns formerly inadmis- 
sible on account of the difficulty of rolling and risk of de- 
fects, and difficulties in cooling, are now readily produced. 
A few general principles, already familiar, may be briefly enume- 
rated. The top surface should be very hard, and if possibleelastic, 
and made of such materials and in such manner as to be uniform, 


* For some particulars of experience with rails of the first four of these 
patterns, the committee refer to the annexed memoir contributed by 
their chairman. 

+ Mr. Sayre has slightly bevelled the upper part of the head in the rail 
shown in No. 6. This makes weight and cost about 1 per cent, less than 
if the sides were carried vertically up, and consumable area, and there- 
fore endurance, 3 per cent. less. His objsct is to save the flanges of the 
wheels. The committee is not prepared to give an opinion on this feature. 














especially where heavy machinery is used; the base should be of 
strong and, if possible, slightly ductile metal, the cooling and 
straighteuing so managed as to cause no permanent strain of one 
part of the tail against anoth judi i of 10 or 15 

rcent, to the cost of ordinary rails would double their value, 

ut this rail purchasers will not often pay, and rail-makers have 
no encouragement to put on the additional work. For testing 
rails the drop and the dead weight have often been used too exclu- 
sively. They test the rail only as a beam, and the metal only as to 
brittleness and strength. In England, where strength is the con- 
trolling consideration and where the rails are double-headed, the 
drop may be the best test. But here, where the rails do not give 
out from weakness but from wear, and where a certain amount of 
flexibility is conducive to the longevity of the rail, and where there 
is only one head, it is not a sufficient guide, except in comparing 
different rails of the same kind and pattern. A rail of light head 
and heavy base will give the best test with the drop, but it will not 
last so long as a rail with a heavy head and light base, The 56 lb, 
steel rail, diagram No. 4, is not so strong or stiff as the 62 1b. iron 

il, diagram No. 1, and will not give so good results with the drop, 
but it will last ten times as long. Of course, we would not reject 
it as one of many tests. Reported tests commonly give us perma- 
nent set, What we really want is not the amount of set some 
weight or blow gives, but how great the weight: or blow can be 
without any set at all. 

Many years ago the chairman of the committee adopted the test 
of hammering the rail to destruction. Perhaps 40,000 tons were 
tested (by specimens taken at random) in this way ; and the ex- 
perience is, that the number of blows on any kind and pattern of 
rail very closely measures the lifetime of that rail as compared 
with others of the same kind. It fully discloses the defects of 
the rail, as brittleness, softness, bad welding, lamination, Xc, 
This, however does not give the relative endurance of iron and 
steel, as it probably would if each was destroyed only by honest 
wear. Steel lasts many times as ‘ong as iron, not only because 
harder, stronger, more clastic and Juomogeneous, not coming to 
pieces, but perhaps mainly because as yet the weight on its surface 
is not great enough to crushit; whereas the weight on the same 
surface of iron, being too great for the material, crushes and 
destroys the fibre. As most tests are related to the mode of 
manufacture, it is best to defer their consideration till the manu- 
facture is considered. We only remark that the “durometer” is 
advantageously used to test thejhardness. Iron rails give out 
very often from unequal hardness in the head, which makes it 
wear down in spots. This instrument can be used to detect any 
such inequality. ‘* The endurance of rails” is so dependent on 
their kind, quality and form, and their foundations and splicing, 
and on the grades, curves, &c., of the road, and on the speed of 
the trains, and size and weight on wheels, no definite average 
numerical results can be given without a much fuller response 
from the different railroads than we have yet obtained. We 
shall hereafter give some particular results of experience on 
this point. (To be continued.) 








PURIFICATION OF THE Lirrey.— The Corporation of Dublin 
having passed a vote of thanks to Sir John Arnott for his proposal 
to cleanse the river Liffey at a cost of £12,000, Sir John has sent 
a reply from Youghal tothe corporation. He makes the additional 
offer that if the scheme is not found efficacious in a given number 
of years he will withdraw all the machinery, and leave the river 
as it was, without any cost to the city. Sir John has already 
purified the river Lee, running through Cork, and he suggests that 
the Dublin Corporation should now send down two practical 
engineers to see for themselves if a similar plan might not be 
successful in the Irish metropolis. It is said that if the main 
drainage scheme or another plan is adopted in Dublin, the rate- 
payers will be very heavily taxed, whereas the Arnott plan will 
cost them nothing.—Globe. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors.—The fifth meeting of the district committee for the 
Midlands will be held, by permission of the mayor, in Saint Mary's 
Hall, Coventry, on Saturday, the 29th of August, 1874, at eleven 
o’clock in the morning, when it is proposed to transact the follow- 
ing business, viz.:—To read, and if approved, confirm the minutes 
of proceedings of the committee meeting held at Leicester; to 
inspect the Coventry Sewerage Works ; toinspect the waterworks, 
reservoirs, and pumping station, the Diamond Boring Company 
being engaged at the present time; to inspect the fancy silk 
factory, by permission of Mr. J. Stevens; a description of the 
Coventry Sewerage Works will be given by Mr. J. C. Mellis, C.E., 
engineer to the Sewage Company ; and description of the water- 
works and borings, by Mr. Purnell, C.E., city engineer. 

Tue Sczarocn, A New RussIaAn PROJECTILE. — A new shell, 
under the above name, has just been adopted for the Russian 
artillery, which seems to have certain advantages. When the old 
spherical shell was replaced by the elongated shell, now entirely 
in use, the argument was the necessity of obtaining a higher 
initial velocity, which was possible only with rifled guns. There 
was not an artilleryman who did not regret the sacrifice thus made 
of the ricochet shot; a shot extremely useful in certain cases, and 
apparently quite impossible with an elongated projectile, Some 
two years ago a Russian officer devised a shell which was a time 
or a percussion shell, and at the same time could give the results 
of a ricochet shot. The sczaroch, as it is called, is an elongated 
shell, the head of which is completely spherical—a round shell upon 
the end of an iron cylinder. The two parts are united together by 
a comparatively slight thickness of metal, When fired, the 
sezaroch leaves the gun like an ordinary shell, but when it bursts 
the cylindrical part alone flies to pieces, while the spherical head 
continues its flight intact and may ricochet for hundreds of yards 
further. The advantage of such a shell against omy for ex- 
ample, is very great. After bursting and scattering its fragments 
among the guns of the enemy, the head goes on to plunge into the 
infantry still further back. It is only to be used in Russia, how- 
ever, for cannon of moderate size.—Journal of the Franklin In- 
stitute. 


THE METROPOLITAN WATER COMPANIES AND CONSTANT Svup- 
pLy.—From Major Frank Bolton’s last monthly “= it appears 
that the Chelsea Company have by new filter beds at Ditton 
greatly improved the filtration. The Lambeth Company are pro- 
viding new reservoirs to contain 110 million oy ; they are also 
providing additional pumping-engines, and are giving constant 
supply, by stand-pipes, in a number of courts and alleys. The 
Grand JunctionCompany,are providing additional boilersand works, 
and a 70-in. 125-horse power engine at Hampton, with a view to 
constant supply. The West Middlesex Company are giving con- 
stant supply to a number of houses, on the application of the 
owners, and are constructing extensive new works, and providingan 
additional engine of 120-horse powerat Hampton, TheSouthwark 
and Vauxhall Company are providing additional engine-power for 
high-pressure constant supply from Nunhead, where a reservoir to 
contain 18 million gallons has been completed, They are also pro- 
viding additional boilers, and constructing new works at Hampton. 
The Kast London Company are extending constant supply, section 
by section, in their district. In an extensive and populous area, 
containing 3000 houses, the company gave constant supply to 1041 
on the Ist May, 1386 on the 1st June, and 530 on the Ist July last. 
The New River Company have power to give effective constant 
service in their district, and are affording it by stand-pipes to a 
large number of the houses of the poor, in courts within the city 
bounds. The Kent Company are extending constant supply in 
their district, particularly in Plumstead ; in a district with 2700 
houses, 2000 houses are already provided with constant supply. 
The company are constructing a new réservoir at New Cross for 
the efficient constant supply of the Peckham district. Although 
there are 6644 miles of street mains constantly charged, only 2507 
dydrants have been erected as yet in the metropolis, 
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COAL CUTTING MACHINE TRIALS. 
*THE members of the South Staffordshire and East Worcester- 
shire Institute of Mining Engineers have for some years past 


was under the care of Mr, Macdermott, of London. Is is worked | will not be given till early in September, we can only state the 


exclusively by the hand labour of two men, one boy managing 
the small wheel by which the cutting bar is kept up to its work. 
The cutting baris formed by threading or stringing on a steel bar 


devoted much time to the consideration of the subject of coal a number of small circular saws, 2}in. or 3in. in diameter, each saw 


particulars of the tests here and in the other cases, and reserve 
all comment upon the construction and working of the machines 
| till after that time. 
| The next machine, the invention of Mr. R. S. Norris, was then 


cutting by machinery. They have visited several parts of the 
kingdom, and inspected the principal power machines in actual 
work, and, after thoroughly discussing their merits and demerits, 
they decided to offer a substantial premium for the best hand | 
worked machine, hoping thereby to lead to the production of a 
machine that would perhaps be more suitable to the varying re- 
quirements of their district, The competition, for which three 
machines were entered, came off on Monday last. The members 
of the institute, under the presidency of Mr. John Field, held 
their adjourned meeeting at the Geological Museum, Dudley, at 
ten o’clock in the morning, and, after the usual business, short 
papers were read upon two machines either not completed or not 
intended to out in this instance. The first machine, belong- 
ing to Mr. Donaldson, is described as having three tools, two used 
for cutting top and bottom, and the third or middle one for clearing 
away intervening pieces, the whole travelling horizontally by | 
screw motion actuated by wheel gearing. The action of the ma- 


having eight cutting points. These small saws are fixed on the | tried. It is mounted on a cast iron bed, upon which is caused 
bar obliquely with an interval between them—regulated by dis- | to slide, by means of hand, steam, or other power, a carriage 
tance pieces or tubes cut to the same oblique angle as the saws are made sufficiently long to admit the traverse or progress of the drill 
set at—of lin.; the angle being such, that the uppermost point of | to penetrate the coal to the depth of 3ft. or more. The cast iron 
one saw covers the undermost point of the next, thus making the | carriage can be arranged for any number of drills, the two inner 
cut continuous. To this bar is given a double motion. It revolves | ones being worked directly off the screw shaft by means of a 
(1) rapidly on its own axis, whilst (2) it is swept round horizontally | driving pinion, the others being in gear receive their revolving 
in the arc of a circle, the centre of which is the centre of the | motion from the same source. The feed is arcomplished by means 
machine, both of these movements being made simultaneously. | of two pinions, cast or keyed on to the two inner bosses, and 

The two main handles or wheels, worked by the men, give the | geared into the nut pinion, which has a thread through it, and 
bar its motion of revolution on its own axis ; a boy managing the | runs loose on the screw shaft. The clutch-box is so arranged that 
smaller horizontal wheel, which regulates the sweep of the bar , when in gear the whole of the drills revolve, and at the same time 
into and out of the coal. The gearing for regulating the revolution | the necessary feed is given, this action continues until the drills 
of the bar is enclosed in a cast iron casing, the bed-plate of which | or cutters have bored the coal to the required depth, then by means 
drops upon two light rails, 12in. apart, supplied with the machine. | of a reversing lever the clutch is thrown out of gear and the 
The mode of action is as follows:—A length of rail having been | carriage brought back into its original position by means of the 
laid down parallel with the face of the coal, the coal cutter is | screw shaft, which transmits its power through a nut pinion held 


chine is somewhat similar to that of colliers’ picks, and the tools "com on the rails, to which it is securely clamped. Given a 
are operated upon by a a series of cams and weights, cranks or loose end to begin on, the bar is swept round, cutting its way out- 
eccentrics being too slow. The second machine, described by Mr, Wards in the are of a circle until it has cut a groove equal to its 
W. J. Clapp, consisted of a series of borers fixed in a frame, driven | sweep clear to the face. The machine is then unclamped, moved 
by a chain actuated by steam or air power. The self-feed is , to its new position, say 12in. further on, and cuts a second groove 
derived from screws. At the close of the meeting the party, num- | in the sarae manner, and so the work is carried on. The machine 
bering about 200, walked to the Earl of Dudley’s Wellington — «bout 24 cwt. The cutters are all separate and easily fixed 
Wharf, and were conveyed in a special train, preceded by a pilot | on the bar, or removed without altering the position of the ma- 
engine, about five miles upon his lordship’s private no stn sles chine. P 
to No. 58 pits in the Old Park Colliery, so many years famous for The machine worked for a space of from three to five minutes 
its excellent ‘‘ ten yards,” or thick aon By the kind permission 2 atime, and took a cut of from 2in. to 44in. at each sweep of 
of Mr. E. Fisher Smith, the earl’s chief agent, the pits had been the cutting bar, which being, as is described, on a centre, conse- 
placed at the disposal of the institute for the carrying out of the quently shaped the hole at the back to the form of an arc of a 
trials. The company descended the pit, the first y +m Batwa being | circle. After each cut the machine was moved along the face 
the council of the institute, and with them Mr. E. F. Smith, and nd put in position for the next. The time allowed, one hour, 
Mr. Jeffries, the manager of the western portion of the estates, — expired, it was discovered that the length cut on the face 
and when all was arranged the contest commenced. The machines | W48 2ft. 3in. by 2ft. Gin. deep, measuring at the loose end, and 
were fixed to work in the “benches,” or bottom portion of the 3in. in width. Soon after starting a few teeth were broken in some 
thick coal seam, which in this case was exceedingly hard, and it of the saws or cutters, but these were very speedily replaced, 
is improbable that any other so difficult for the working of coal- | Out of the hour, the actual time worked was forty-one minutes, 
cutting machines could be found in the kingdom. the remaining nineteen having been occupied in moving the machine 
The first machine tested is patented by Mr. J. G. Jones, and | after each cut. As the decision of the council, who are the judges, 


in position by other pinions. 

‘his machine worked on from the start without intermission for 
| half an hour, and in that time bored with three drills and cutters 
| a hole 2ft. 84in. deep by 9}in. on the face, and 3hin. in width. 
| This was considered sufficient test, and the drills were withdrawn 
| and the machine set again ready for work, in order to ascertain 
| the time it would occupy, which was twenty minutes. Four men 
| were required to drive the machine, two on and two off, and a 
| space of 8ft. from the face of work is necessary. 

machine, the invention of Mr. J. E. Smith, was fixed ready 
for work and its action explained, but it was withdrawn from com- 
tition, as it is evidently not suited in its present form for the 
ard coal such as was operated upon on Monday. It consists of a 
frame about 2ft. square, mounted and swivelling on a wagon, pro- 
vided with rollers or wheels suitable for the pit tramways. ‘This 
frame carries a cutting head, with lateral and forward actions, 
available at any angle, and will cut a slot in the coal between 2ft. 
and 3ft. deep, about 10in. in length, and about 3in. wide ; it can 
be actuated and managed by a man and boy; weight about 2 cwt. 
' Credit is due to Mr. H. Jobnson, jun., the secretary of the insti- 
tute, and Messrs. Spruce, sen. and jun., two of the Earl of Dud- 
ley’s mining engineers, for the admirable arrangements, 
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PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asger and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. TwifTMeYER, Bookseller. 

NEW YORK.—WILiMeR and Rocers, 47, Nassau-street. 


ant TO CORRESPONDENTS, 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. . . 

*,* In order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

K. T.—Please supply some more definite information. 

F. W. B.—A chimaey 2ft. Gin. in dianeter inside, and TYft. high, will give 
an excellent draught sor such a boiler as you describe. 

A Supscriper.— You can use a copper fire-box and brass flues if you think 
proper. The thin coating of scale prevents injurious galvanic action, 

Betra.—The arrangement is new tous. More than two vertical wheels would 
be required to get an even bearing. The gear would probably work very 
well. 

J. G@ (Plasterion).—The principle of your boiler is not bad, and a competent 
boiler maker might make something of it. We fear it would be found very 
ex pensive. 

Carson. — Ve fail to understand your question as you put it. 
ture will depend on the quantity of air admitted. The words “ excess of 
oxygen” are too vague to explain what you mean. Write again. 

C. J. J. — We have failed to sind any novelty in your design, and ventilation 
could only be secured with difficulty. Such a ship would be essentially in- 
convenient and unprositable, for reasons which any nautical friend will 
explain. 

InQuirER.— We ave quite vnable to say what is the heaviest casting made by 
the Sheffield jirm. The anvil blocks for the new hammer are the largest 








The tempera- 


castings made at Woolwich. You will find full particulars in a former 
impression. 
H. M.—We fancy that oil gas would best answer your purpose, You cannot 


do better than advertise for what you want, and examine the testimonials 
which will be sent you by the various manufacturers of gas apparatus sor 
lighting on a small scale. 

J. N,-- You can obtain any Blue Book from Hansard, Great Queen-street. 
There is no treatise on railway signals. You can procure copies of the 
patents to which you refer from the Patent-ofice, or you can most probably 
see them at the library in your own town, 

R. S.—You have apparently completely missed Tyndall’s meaning, and it is 
evident that you have fuiled us yet to comprehend the nature of the problem 
to be solved when we have to determine the amount of work stored up ina 
falling body. Read “ Heat as a Mode of Motion” once more, and with 
care, 





CHILLING PIG IRON. 
(To the Bditor of The Engineer.) 
Sir,—We shall feel obliged if any correspondent will inform us where 
to obtain pig iron that can be depended upon to take a chill, say, din. 
deep, strong enough for tram wheels and not too expensive, and capable 


of being bored. ——— 8. AND P. 
BREAD-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—Can any of your readers give me the names of makers of bread- 
maaking machinery and portable ovens, both suited for batches of 50 lb. 
to 100 Ib. flour? Required for shipment to a small South American port. 

August 18th. _—— A. M. 

OLPHERT'S INDIGO PRESS. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent oblige us with the name of the maker of 
Olphert’s indigo press machine, an engraving of which appeared in your 
edition of July, 1872? Messrs. 8S. Owens and Co, who were then the 
manufacturers, have discontinued to construct these machines. L. L. 

London, August 13th. 

EBONITE AND VULCANITE. 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent kindly inform me what are the com- 
ponent parts of ebonite and vulcanite. and how they can by an amateur 
be melted so as to berunintoa mould? I wish to try some experiments, 
but find some difficulty in getting the above information. 

July 29th. Seven Years’ Reaper. 





PUNCHING PLATES 
(To the Bditor of The Engineer. 

Sir,—We punch through a }in. plate with a lin. punch, but the 
punches often break. | am told there was exhibited at the late Manches- 
ter Exhibition a machine, or a kind of steel, whick punches a }in. hole 
in 3in. plate. Can any correspondent give me the address of the maker 
of the machine or steel? J.C. 

Carlisle, July 29th. 





OBLITERATING INK. 
(To the Editor of The Engineer.) 
Sir,— Will any of your readers tell me of something which will 
remove, without injury to the paper, writing, tracing, and printing inks 
E. 
KNOTTER PLATES. 
(To the Editor of The Engineer.) 
§1r,—Can any of your readers give me the address of a firm who 
supply machinery for making brass knotter y= for paper-pulp 
strainers? The machine to have several spindles for drilling or fraizin 


out the slots, and then cutting the slots of the required gauge 
circular saws. H, 8. 
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DEATH. 
On the 8th inst., at Barnes, Mr. Geo. M. Fraser, C.E., aged 43. 
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LONG RAILWAY RUNS. 

Ir is a well understood proposition, and one generally 
accepted as true, that nothing operates more effectually to 
increase the time spent in accomplishing a given journey 
by rail than working trains ou the short run system; and 
it is also true that so-called fast trains which stop frequently 
are the most expensive that it is possible to use. The 
reason for this last fact is obvious. Not only is much fuel 
wasted in doing work which is afterwards undone by the 
brakes in a way which we have already fully explained 
when dealing with the rolling stock of the Metropolitan 
Railway, but the speed of the train when running must of 
necessity be very high in order that the train may, in any 
sense, fulfil the condition of being “fast.” But high speeds. 
represent a t consumption of fuel, and augmented wear 
and tear of engines, carriages, and road ; and it will be 
found, as a result, that very few fast stopping trains are 
run by railway companies who understand in what true 
economy consists. Trains which stop at many stations in 
close proximity are essentially slow, no attempt being made 
to travel at a high velocity between the stations; and those 
who require conveyance over long distances select trains 
the average velocity of which, measured by the mile, is not 
very high—continuous running without a break getting 
the train over the und in excellent time. As an ex- 
ample of the latter class of train we may take the Scotch 
mail on the Great Northern. This train accomplishes 
the whole distance between London and Edinburgh— 
about 400 miles—in nine hours and thirty minutes, 
the average 8 being about forty-two miles an 
hour. It would be necessary to run this train at an 
enormously higher velocity if the stops were more numerous. 
As it is, we believe we are correct in stating that on no 
other line in the kingdom is a train to be found which gets 
over a greater distance in nine and a-half hours. It is true 
that on the Great Western trains arerun which accomplish 
200 miles in about four hours and twenty minutes; but 
a run of 400 miles is not made on any line, save the 
Great-Northern, in much less than ten hours. Long 
runs require very good engines and excellent rolling stock ; 
but these being given, long runs are decidedly conducive 
to economy, and there is no reason why they should not 
be more freely adopted than is now the case on many im- 
portant lines, and on all such lines the principle apparently 
might be extended with advantage. For example, there 
is apparently no good reason why the run from London to 
Liverpool, vid Runcorn, should not be accomplished with- 
out a stop, or at all events with but one stop, and in, say, 
four hours, the distance being, as nearly as may be, 200 miles. 
The road could not easily be made much better than it is, 
but the existing carriages would, for obvious reasons con- 
nected with the comfort of the public, not be suitable for 
such runs, and something in the nature of Pullman cars 
would be essential ; at all events, free circulation through 
the train would be required. But this presents no diffi- 
culty. It is perhaps to doubt whether a locomotive 
could be constructed which might be relied on to accom- 
plish a journey of 200 miles in four hours without stopping, 
and the work would no doubt be exhausting to both driver 
and stoker. We have already expressed our opinions con- 
cerning the locomotives required for such work in 
a former impression, and we shall not further refer to 
the matter now, except to say that we believe it to be quite 

ible to construct engines which would be perfectly re- 
iable, although they would, in some important matters of 
detail, differ from ordinary locomotives. The great diffi- 
culty to be contended with in working trains on such a long 
run as that under consideration lies in providing water 
enough. This would not stand in the way of the London 
and North-Western Company, who may use Ramsbottom’s 
tanks, of which they have at present the monopoly. But it 
would be otherwise with the remaining English companies, 
who, precluded from using Ramsbottom’s system, would be 
compelled to resort either to the use of tenders of unpre- 
cedented dimensions, or to some other device for filling up 
their tanks. There are grave objections to the use of large 
tenders, which would probably neutralise all the advantage 
to be gained from long continuous runs, but it is by no 
means certain that Ramsbottom’s is the only arrangement 
by which a tender while in rapid motion can be replenished 
with water. 

The idea of working trains between London and Liver- 
pool direct resulted in nothing, although at one time it 
was stated, with some show of authority, that the directors 
were actually providing the requisite rolling stock, and on 
the Midland Railway trains no longer run without a stop to 
Leicester—a fact in some measure accounted for by the 
difficulty met with in providing water without the aid of 
the Ramsbottom trough. It may, from these circumstances, 
be argued that the long run system is already fully 
developed ; but this we dispute. We have very little doubt 
that, on the contrary, as t towns such as Liver- 
pool increase in size, it will become almost essential to 
establish a railway service between them and the metropolis 
so rapid and so heavy that it gan only be dealt with by 
trains running directly from city to city without a stop. 
If, fur example, Liverpool can provide a sufficient number 
of passengers to London at any given hour in the twenty- 
four to fairly fill a train of, say, twelve coaches, it will 





worth while to run that train through to London without 


a stop ; and we feel certain that, if such a through train, 
properly constructed, were put on to-morrow, ing the 
run, say, in four and a-half hours, it would not only be the 
most popular train on the road, but also the train worked 
most economically. However opinions may differ in this 
country as to the value of the long run system, it is certain 
that our friends in the United States are determined to 

ive the system a fair trial. Since the Ist of June the 

ennsylvania Railroad Company have commenced working 
long run trains between Pittsburgh, Philadelphia, and New 
York. The distance is 444 miles, and the train stops on the 
road but three times ; at Altoona for five minutes, after a 
continuous run of 117 miles from Pittsburgh ; then comes 
arun of 132 miles to Harrisburgh, where the train stops 
for twenty minutes for dinner ; the next stage is to Phila- 
delphia, 105 miles. The train stops here for five minutes, 
and then proceeds across New Jersey for 90 miles to New 
York. Nothing at all comparable to this work has ever 
before been done on a railway except once or twice by 
special trains under exceptional circumstances. The run of 
132 miles is no doubt a wonderful feat, and redounds not a 
little to the credit of American engineers. The entire line, 
we may state, is laid with 60 Ib. steel rails, laid on oak 
sleepers and thoroughly well fished, the track being 
admirably ballasted. The train is made up of Pullman 
cars of the most luxurious description, and fitted through- 
out with the Westinghouse brake; the engines are supplied 
with water when ruuning on Ramsbottom’s system, and 
no pains appear to have ban spared by the company to 
provide for the safety and comfort of the public. 

As regards the velocity of this train, we learn from the 
published time-table that the train leaves Pittsburgh at 
7.25 a.m. and reaches New York at 9.30 pm. Deducting 
half an hour for stopping, we have as the total running 
time 14 hours 5 minutes, or say an average velocity of 31°7 
miles an hour. Not a high speed certainly, but in no other 
part of the world is it easy, we believe, to accomplish a 
distance so great in the given number of hours. The first 
run of 117 miles is performed in four hours, or at the rate 
of 29°25 miles an hour ; the next run of 132 miles is done 
in four hours, or at the rate of 33 miles an hour ; the dis- 
tance from Harrisburg to Philadelphia, 105 miles, is ran in 
three hours fifteen minutes, or at the rate of, say, 32 3 miles 
per hour; the final 90 miles across New Jersey being 
accomplished in two hours and fifty minutes, or about 32°1 
miles an hour. We take it for granted that no great diffi- 
culty would be encountered in running the train at a higher 
speed, and performing the whole distance, say, in ten 
hours instead of fourteen if it were worth while. As the 
facts stand, however, they prove that in America work is 
being done which deserves to be imitated in the old country, 
and its importance in a new and thinly populated country 
like the United States cannot easily be over estimated. We 
have no doubt that the possibility of running a locomotive 
continually and regularly for a distance of 132 miles will 
only give an additional stimulus to our American friends ; 
and so, if we do not mind what we are about, we shall have 
some enterprising Yankee coming among us and bringing 
with him his own engines and cars, and running regularly 
from London to Liverpool in four hours, while we are 
debating whether it is possible to design an engine which 
can run for four hours: without stopping and without a 
breakdown. Not the least semneaiahi feature in the 
working of the train to which we have referred is the cir- 
cumstance that the engines make continuous runs of four 
hours without heating, or getting the tubes so choked up 
that they cannot keep steam. We commend the facts to 
the attention of our railway men. 


THE LAX USE OF TERMS IN SCIENCE, 


Ir is a great defect in most of our English rudimentary 
scientific works that the definitions of the fundamental 
——— of matter which form part of every conception, 
however advanced in physics or mechanics, are either 
wanting altogether, or are expressed in a manner so slovenly, 
or even erroneous, as to mislead the learner even at the 
threshold, and the wrong impressions thus produced are 
often never effaced. Toughness, brittleness, hardness, 
softness, rigidity, flexibility, elasticity, are words in every 
one’s mouth, but how few even amongst those presumed to 
possess more or less scientific training are able at once to 
give an exact definition of the meaning of those and like 
terms ; and in the absence of clear ideas corresponding to 
these and like terms of the properties of matter, what a 
muddle do we frequently see in the reasonings of engineers 
and mechanics where such properties come into question! 
How often do we see it stated in effect that wrought iron 
is tough and cast iron brittle, without any perception as to 
the changed conditions of the application of an external 
force—in which the very reverse is true! A curious ex- 
ample of this sort of inaccuracy in conception and expres- 
sion may be found in the work of Professor Pole on “ [ron 
asa Material of Construction,” a handbook for students 
in engineering, published about two years ago. In p. 128 
the author says :—“ Almost everybody knows practically 
what toughness (in wrought iron namely) means, but it is 
difficult to define strictly ;” and he then proceeds, not to 
definition, but to a by no means very exact or clear descrip- 
tion of what it is sup to mean. “I am not aware,” 
he adds, “ that there is any positive measure of toughness 
comprising all the qualities which enter into it, but we 
may obtain a tolerable approximation to it by what I have 
called Mallet’s coefficient, i.¢., by the quantity of work 
necessary to break a bar.” Now, the quantity of work 
required to break a bar by tension is no measure at all of 
its toughness, and the statement shows how very imperfect 
a the author has of the nature of this coefticient. The 
coefficient Tr of Poncelet or Mallet is made up of two factors, 
pressure or stress, and motion or elongation, and while the 
product of the two expresses the work done at rupture, 
that alone tells nothing as to toughness, for the value of 
either factor may be less than any assignable value. If 
that factor be the one of pressure, then the bar possesses no 
resistance ; if the other, it is absolutely rigid. The abso- 
lute value of the coefficient, therefore, tells nothing as to 
toughness, but that absolute value, together with the rela- 
tion between the factors, tells everything. Toughness 
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therefore, is properly defined, in a physico-mathematical 
conception, by its being greatest when the absolute value 
of the coefficient Tr is greatest, and when the product of 
tts two factors is a maximum, that is, when they are in the 
ratio of equality, and this last condition Dr. Pole has 
omitted. ‘Thus, for example, let there be two bars, each 
requiring the same amount of work to rupture them, but 
one bar extends one unit in length and breaks with sixteen 
units of stress, the other with an extension of four units in 
length breaks with four units of stress, ‘The work done on 
both is precisely the same, but the toughness of the last 
bar is four times as great as that of the first, or— 
Extension, Stress. Toughness. 
1 x 16 = 16 bat 16 x 1 = 16 
2nd bar...... 4x 4=> 16butl6 x 4= 64 
The product of the factor’s pressure and elongation is, of 

course, only an abstract conception or number, because 
eo and length are really incommensurable, there 

eing no common unit in which both can be expressed; 
the ratio of these faciors numerically to each other is, how- 
ever, the only true expression of degree in toughness, and 
is of the same nature as the abstract expression for work 
consisting of pressure producing motion, We may notice 
here another form of slovenliness of expression most con- 
fusing to the learner, for the first introduction of which, if 
we be not mistaken, the late Professor Rankine, usually so 
clear and precise in all his expressions, mathematical or 
otherwise, is responsible. We refer to the mode of ex- 
pressing the moment of a statical couple in foot-tons or 
pounds, now very commonly employed by naval architects. 
The moment in this expression means the pressure upon 
either arm of the couple multiplied by the distance at 
which the pressure is supposed to act measured in feet from 
the centre of the couple. There is here no motion at all, 
and yet throughout the whole domain of dynamics the very 
same expreasion invariably means work, namely, the pro- 
duct of pressure by the distance through which that pressure 
acts, that is, of pressure and motion ; so that here we have 
the very same mathematical symbols and expression used 
to signify entirely distinct ideas. Pressure and motion in 
the one case, pressure and its point of application, but no 
motion, in the other. 





THE WOOLWICH 35-TON STEAM HAMMER. 
No. II. 

Tuk erection of the 35-ton Nasmyth’s steam hammer 
itself which, although performed under the supervision of 
a representative from Messrs. Nasmyth, Wilson, and Co., 
was nevertheless actually conducted by foremen and arti- 
ticers of the Royal Gun Factories in the Arsenal at Wool- 
wich, exhibited many points of interest in the contrivances 
by which it was effected. It was an undertaking of some 
magnitude, as the entire height of the hammer was over 
45ft., and it was necessary to raise the various portions, 
several of which weighed 44 tons each, to a still greater 
elevation in order to get them into position, <A gigantic 
pair of shear legs was constructed by Mr. Mehew for this 
purpose (see page 152.) It consisted of two carefully 
selected fir-poles 74ft. lony, having the bottom ends 
rounded and working in sock.ts in two large movable 
wooden “shoes.” The shoes could be shifted about to any 
required position, but were retained at a normal distance 
apart of 20ft. Near their summits two stout cross-pieces 
of timber were made fast on either side of the poles, sup- 
a by means of wrought iron bands drawn tight with 

volts and nuts, and pins running through the poles be- 
neath. ‘The bands and pins admitted of a certain amount 
of lateral play between the poles and crosshead. The 
poles were 16ft. asunder at the crosshead. A large block 
and tackling which had been expressly constructed for 
lifting portions of the foundations for the 10-ton steam 
hammer in the gun factories were suspended from the 
crosshead, Two snatch-blocks were then secured at each 
corner of the crosshead above, and two others at the bases 
of the poles. A strong rope being rove through one of the 
lower snatch-blocks, it passed through the upper corre- 
sponding one, thence through the large block and down to 
another attached to the portion of the hammer required to 


. be lifted, afterwards ascending again through the large 


block and passing down the second leg of the sheers, 
Both ends of the rope were made fast to crab winches, 
round which they were coiled. Thus when the cross 
strain of lifting  « the weights came upon the sheers it 
was counteracted by the tension of the ropes down each 
leg, that necessarily tending to steady the legs, There 
was, of course, a tendency to pull the feet of the sheer 
legs with their shoes out of position, but this was easily 
overcome by attaching the legs at the bottom to portions 
of the foundations already fixed in the ground. A baulk 
of timber placed between these effectually prevented all 
shifting of the legs. Four guy ropes or stays were attached 
to the poles and crosshead at their point of junction to 
steady the sheers. One of these was secured to a pile of 
baulks in the adjacent timber field, whilst the remaining 
three were attached to various parts of the surrounding 
buildings, But the strain upon these was very trifling, 
for the angle which the sheer-legs made with the perpen- 
dicular was so slight that when the weight came on them 
it acted almost in the direction of their length. Hence a 
means was arrived at for manipulating the huge limbs of 
the steam hammer, and depositing them in any required 
position, of the simplest possible character. By loosening 
and tightening the side guys a lateral movement was 
obtained, the crosshead admitting of this; and by per- 
forming a similar operation with the two back guys, a for- 
ward or a backward movement was secured, There were, 
of course, steadying guy ropes to prevent the castings 
swaying about. Our engraving shows the plan adopted, 
as applied to the lifting of a standard wiidhing upwards 
of 40 tons. The crab winches were kept in*position by 
being loaded with pig iron, and by being chained to con- 
tiguous parts of the building. 

As there are no points in which this 35-ton steam ham- 
mer differs from those of previous construction, which have 


ism to give a description of it, but it may not be out of place 
to give a more detailed estimate of the actual work which is 
performed by this huge Titan than has yet appeared in 
print. The diameter of the piston is 54in., with a stroke 
of 10ft. 6in., as before stated. The pressure of steam upon 
the piston may be pretty accurately estimated at 56 lb. to 
the square inch. It leaves the boilers at 60 lb., and 4 lb. 
is exhausted by friction, &c.,ix the pipes, There are twelve 
boilers which can be employed if necessary—only four are 
actually used—tofeed thecylinder, which hasenormousports, 
so that practically thereisthesame pressure upon the piston at 
the end of the stroke as there is at the beginning, for it must 
be remembered that the speed at which steam will travel is 
equal to that of the swiftest projectile. In point of fact, the 
running away of the piston before the steam would be at 
so infinitesimal a velocity compared with that at which 
other steam would rush into the cylinder to fill the 
partial vacuum, that the consequent reduction of statical 
—— upon the piston n not be considered at all. 

ow the area of the piston is 7 r* =3°14159 x 27*in, = 2290 
square inches, and the pressure of steam upon the piston 
throughout the stroke is 561b. x 2290, or 128,240 1b., or 
57 tons. In order therefore to obtain the actual falling 
weight of the hammer as affecting momentum, we must 
clearly add this 57 tons to the dead weight of all the falling 
gear, which is 39 tons. We are considering these two 
tigures irrespective of velocity entirely; that will be inves- 
tigated presently. Now at the moment of impact there are 
two forces pe pressure upon the hammer head—one, 
its own dead weight, and the other the constant pressure 
of the steam upon the piston. As we said before, we are 
considering these separately from velocity, for the velocity 
of gravity has nothing to do with the weight of the 
hammer; neither has the impulse given by the steam to 
that velocity anything to do with its pressure upon the 
piston at the end of the stroke. The former of these state- 
ments is obviously correct. The latter may easily be proved, 
for accelerated velocity could be imparted by means of 
steam to the upper surface of a piston, and then, if it could 
be conceived that the upper portion of the cylinder was 
immediately removed, or ports instantaneously opened in 
the sides of the cylinder, the accelerated velocity of the 
hammer-head would still exist, but the pressure upon the 
— would be dissipated. Hence, we assume that the 

alling weight should be computed as 57 tons + 39 tons, or 

96 tons. Now, the velocity of a body falling freely through 
10ft. 6in. would be, at the expiration of the period taken 
to fall that distance, 26ft. per second, and, deducting a 
quarter for friction against the guides, we arrive at a 
velocity of 19°5ft. per second due from gravity at the ex- 
piration of the stroke with the 35-ton hammer. But the 
impulse given by the “top steam” accelerates that speed 
in at least a two-fold extent. Hence we have a velocity of 
steam and gravity combined = 19°5 x 2= 39ft. per second. 
But the momentum of the moving force upon impact is 
wxv, therefore the energy or vis viva of the 35-ton 
hammer, when allowed to drop its full working distance, 
viz., 10ft. 6in., the entire height from anvil to hammer- 
face being 11ft. 4in., may be represented by 96 foot-tons x 
39, or 3744 foot-tons. 

We are borne out in estimating so highly the force of 
impact which could be generated with this hammer by 
observation on the effect produced by its blow when only 
striking from an elevation of about five feet over the 
object. The full force has never been brought to bear, 
but even with the shortened blows alluded to the effects 
have been such as could never have been due to the 
accelerated velocity alone given by the steam. It appears, 
moreover, a common sense view to take. A penny pro- 
pelled flat-wise through air against the body of a man at a 
velocity of 50ft. per second would scarcely be felt, but the 
same penny blown at that rate through a tube with a con- 
stant force of one ton of steam upon it—supposing the tube 
to be closely applied to his body—would destroy him. 

The furnaces for the new hammer are of the ordinary 
reverberatory character, but of quite unprecedented size, 
in order to contain the enormous forgings which are re- 
quired to be raised to the welding heat in them. Only one 
is actually finished and in working order; the second is in 
course of rapid completion. They possess at the same time 
certain peculiarities of construction which will be described 
in due course. They are each built upon a block of con- 
crete 4ft. thick, laid in an excavation dug out for it, and 
having large slabs of cast iron placed upon the top, 
so as to distribute the pressure evenly throughout 
the whole mass. Upon these slabs a series of cast iron 
standards is erected for the floor of the furnace to rest on, 
four rows of standards being beneath the hearth, where, of 
course, the greatest weight, that of the “heat,” comes, 
The hearth on four strong cast iron girders around it, 
forming a square frame above the standards; and the 
bottom of the hearth consists of thick cast iron slabs. 
It is sunk about lft. so as to admit of a deep bed of 
fettling being formed within it upon the iron slabs. 
Girders also run along the sides of the furnace floor for 
the wall-plates and brick side linings to be built on. These 
girders rest upon the standards before alluded to. The 
end walls are built upon large cast iron cross-beams, which 
are perforated transversely with holes and grooved longi- 
tudinally to prevent their twisting and buckling with the 
heat. The two side walls of the furnace, and one end wall 
—that over the fireplace—are constructed externally 
of light plates of cast iron—-see page 156—with 
flanges at the edges to connect them, and ribbed on the 
outside for strength. They are cast with large apertures 
in the plates between the 
ribs. A large circular aper- 
ture is contrived on the side 
opposite the door, which is 
ordinarily filled with a wall 
of fire-bricks, but could be 
opened in emergency to in- 
troduce a long “heat” re- 
quired to be welded in the 
centre. The plates are generally connected at the flanges 





there is no room for driving the wedges, such as at 
the sides and lintel of the doorway, where there is a double 
flange, bolts and nuts are = Within the walls of 
_ the lining of fire-brick is built, and it is bonded 
ere and there into the apertures of the plates to keep it in 
position, as, except at the ends, it is very thin. The bricks 
are all “headers.” The brick ends of the furnace are, of 
course, arched over, and meet in the centre to form the 
roof. The side walls are prevented from separating by 
stout wrought iron bars, square in section, running across 
at the top and floor from outside to outside, which are 
keyed in a similar way to the flanges of the plates, with 
wedges passing through slots in the bars on either flank of 
the plates. The flue leading to the chimney stack is sup- 
rted upon plates and perforated beams; thus every 
‘acility is afforded for the free passage of a current of air 
around, above, and beneath the entire furnace, so that the 
exterior of it may be kept as cool as possible. This is 
essential for the preservation of the furnace and to prevent 
radiation, the lightness of its construction enabling an in- 
tense heat to be generated inside whilst the exterior is not 
affected by the temperature; at the same time, expansion 
and contraction may take place with impunity. Internally 
the furnace consists of three parts, the fire-chamber, the 
hearth, and the flue leading away to the chimney. The 
first two of these are separated from each other by a low 
wall of fire-bricks to throw the fire upwards and over the 
top of the “heat.” The fireplace is of the ordinary cha- 
racter, the fire being built upon trapezoidal bars, It is fed 
through two apertures in the iron and brick end walls. 
The hearth, which has already been described, has a chan- 
nel beneath, on one side, for the slag to run off as it is 
formed. This is collected in moulds in a pit behind the 
furnace, and afterwards hoisted up by a small hand crane 
for removal. The flue and chimney-stack present no new fea- 
tures. The door of the furnace and the means for lifting 
it are novel. It consists merely of a cast iron frame filled 
in with fire-bricks, and is bound together with bands of 
wrought iron, as shown in the engraving. 1t weighs 
8} tons. In order to lift this heavy weight, a massive 
chain, passing over two pulleys suspended toa girder above, 
has a counter-weight attached to it weighing 74 tons, which 
sinks into a well in the ground as the door ascends, As, 
however, this counter-weight would not of itself be suffi- 
cient, and in order to overcome friction, between the chain 
and the counter-weight, a long cylinder is contrived, to the 
piston-rod of which the chain is attached. When it is re- 
quired to raise the door, steam is admitted above the piston, 
which descends, the counter-weight accelerating its move- 
ments, and the door rises. This is a great improvement 
on the hand tackling heretofore employed in the Gun 
Factories for this purpose. The door in closing is, of 
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course, sufficiently heavy to raise the counter-weight, and 
- given a slight excess of weight for this purpose over the 
tter. 

The accompanying outline sketch will explain the 
action of the cylinder and counter-weight. The piston-rod 
is double, having an equal length above and below the 
piston; to the lower end of it the weight hangs. A 
four-way cock turns the steam off and on to and from the 
ports of the cylinder. The lifting apparatus was, we un- 
derstand, designed by Mr. Edmonds, assisted by Mr. Jones, 
draughtsman, both of the Royal Gun Factories, 

Such is a brief description of the erection of the new 
steam hammer, and of some of its attendant gear. It is 
anticipated that, in a subsequent paper, the rollers for 








not already been dilated on in an article in Tz Encrnerr of 
25th April, 1873, before alluded to, it would bemere plagiar- 


by means of keys, wedges being driven into slots cut 
in the keys on one side, as in annexed sketch, Where 


manipulating the heats beneath the hammer may be 
described. They are not, however, as yet constructed. } _ 
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RAILWAY MATTERS. 


Av Ohio lady, Mrs. J. R. Carson, is superintendent of the Toledo, 
Wabash and Western Railroad. 

A REDUCTION of fares, equal to 33 per cent., has been made on 
the Victoria Government railways since the 1st of May. 

Or the forty-nine railroads in Illinois there are only seven 
that pay dividends to their stockholders. But they *‘ may be 
happy yet.” 

Asiatic locomotives made their appearance for the first time in 
the history of the world, we believe, last year, when the Bombay, 

3aroda and Central India Railway Company built three tank loco- 
motives for goods service at their shops at Parel. 

A PROPOSAL has been made to construct a tunnel through Mont 
Blanc. It comes from M. Ernest Stamm, an Alsatian engineer, 
and is intended to make a connection between France and Italy 
independent of Swiss territory. It is said not to be attended by 
greater difficulties than was the Mont Cenis tunnel. 


THE first locomotive that ran on a railroad in America was im- 
ported from England by the Delaware and Hudson Canal Com- 
pany ; was ordered in England by Horatio Allen, assistant engineer ; 
was shipped from Liverpool, April 3, 1829, on board the packet 
ship John Jay; arrived in New York 17th of May, 1829; was sent 
up the river to Rondout, and arrived the 4th of July, 1829; from 
thence was transported by canal and arrived at Honnesdale, July 
23, 1829, and on the 8th of August made the trial trip. This 
locomotive was built at Stourbridge, and the boiler is now in use 
at Carbondale, Pennsylvania, 

TuE Albany Express of recent date says :—‘‘ It may be noted as 
an extraordinary occurrence that no less than 3650 tons of steel 
rails for the New York Central tracks arrived here last week. The 
rails are manufactured in Wales, and are of the Barrow and Land- 
worth brands. The following is the order and load of each boat 
as they arrived: Barge Watson, 425 tons; Evertsen, 420 tons; 
Town, 200 tons; Freeman, 300 tons; Clay, 250 tons; Ogden, 300 
tons; ‘homas, 480 tons; Austin, 600 tons; Van Santford, 675 tons, 
Total 3650 tons.” The Bulletinof the American Ironand Steel Associa- 
tion adds, ‘‘Only a few miles from Albany the Troy Bessemer Steel 
Works are standing idle for want of orders.” 


THE New York Daily Graphic says:--‘‘The statistics of the 
horse car companies now in operation in this city, when compared 
with the figures furnished by the London underground railroads 
show that there will be immense profits from a properly managed 
steam road in New York. The total length of our horse car lines 
is seventy-six miles. They employ 11,086 horses, moving cars at 
the busiest hours at the rate of one every forty-five seconds, The 
speed per hour is five miles; the cost of construction, three-eighths 
of a million dollars per mile. Last year, the passenger travel 
amounted to 192,000,000 persons, being two and a-half millions 
per mile. On some roads the ratio was still larger. The Sixth 
Avenue road carried four millions per mile, and the Third Avenue 
line, below Central Park, carried five millions, The average fare 
on the different lines and their connections is 54 cents, while the 
total expense per passenger is 4,45;, leaving a net profit of |8; 
cents, The business of the horse roads has increased 255 per cent. 
in ten years. 


‘THE Buffalo Commercial says that plans and surveys are bein 
prepared for a new bridge over the Niagara river at Grand Island 
some ten miles below Buffalo. A company has been organised 
under a charter from the Canadian Government. The new bridge 
on the Canada side is to start from a point alittle below the mouth 
of Black Creek and cross the river to Grand Island nearly at a 
right angle. It is expected that the American channel will be 
spanned below Tonawanda, the end of the bridge reaching the 
shore between the village and the new blast furnace. According 
to the figures of the directors the two bridges together will be 
about a mile in length, and the gap between them across Grand 
Island will be about six miles wide. Provision is to be made fora 
double track and a double carriage way. The new bridge, itis said, 
is to be in the interest of the Canadian Southern, which will con- 
nect with it by a short branch line from Stevensville to Black 
Creek. The Great Western has heretofore made some movement 
towards a bridge at Tonawanda, 

SPEAKING of the celebration of the Fourth of July in Philadelphia, 
the correspondent of the Iron Age says:—-‘‘The Girard Avenue 
bridge, the widest bridge in the world, and probably as well built 
as any, was formally turned over to the city authorities and opened 
to the public. You have had ‘several descriptions of this bridge, 
but I add again dimensions and cost :—Total length, 1000ft.; total 
width, 100ft.; number and size of spans, two of 137 and three of 
197ft.; length of sidewalk, 865ft.; number of piers, 4; abutments, 
2; width of roadway, 674ft.; width of each sidewalk, 164ft.; 
greatest height from roadway to rock foundation, 85ft.; number of 
square fect of surface, 100,000ft.; cost per foot, 4°86dols. The 
total cost was 1,404,445, and, although less than a quarter of a 
mile long, the bridge contains as much material as is in a mile and 
a-half of single-track railroad bridge of similar spans. A very 
attractive feature of the work is that each kind of material used 
is allowed to show what it is, iron not being treated to resemble 
stone, and colour being applied only to distinguish parts.” 


As regards the price of rails in the United States during July, 
Messrs. Bigelow and Johnston report American iron at 56 dols. to 
60 dols. currency, American steel at 974 dols. currency, and foreign 
steel at 90 dols. gold. There have been no imports at the port of 
New York of iron rails this year, but the imports of steel rails 
amounted to 5723 tons in July and 50,786 for the seven months. 
Last year for the same period the imports at that port were 48,343 
tons of steel and 41,449 of iron. Bigelow and Johnston say :—‘‘In 
foreign new rails the transactions have been for lots in bond, and 
some considerable sales have taken place at low figures. The 
published reports, however, greatly exaggerate the quantity actually 
disposed of in this way, and the increased prices asked by holders 
has already had the effect of checking this exceptional business. 
For American there is a better inquiry, but the business 
consummated by no means meets the general expectation and need 
of our mills, Prices are a trifle firmer. Trade has been very light 
in old rails all the = month in this market, but some large sales 
are reported from the interior at low prices, supposed about 36 dols, 
delivered at works, The supply all through the country is still in 
excess of the demand.” 


A BLUE-BOOK issued on Friday last contains returns of the acci- 
dents which have been reported to the Board of Trade by the 
several railway companies in the United Kingdom, in pursuance of 
the Regulation of Railways Act, 1871, as having occurred on their 
lines during the year 1873, The total number of persons killed 
on railways during the year was 1372, and the total number of 
persons injured was 3110, Of the persons killed 160 were pas- 
sengers, 773 servants of companies or of contractors, 308 are de- 
scribed as trespassers and suicides, 74 were killed while passing 
over railways at level crossings, and 57 deaths are put down under 
the head of miscellaneous. The list of injured persons is thus 
classified :—Passengers, 1750; servants of companies or of con- 
tractors, 1171; injured while passing over railways at level cross- 
ings, 17; trespassers, 132; miscellaneous, 40. The return also 
states that 40 passengers were killed and 1522 injured from causes 
beyond their own control, and 120 were killed oak 228 injured from 
their own misconduct and want of caution. With respect to 
accidents to servants of companies or of contractors, it is stated 
that 52 persons were killed and 294 injured from causes beyond 
their own control; and that 721 were killed and 877 injured from 
their own misconduct or want of caution. The number of passengers 
conveyed during the year was 455,320,188, and the proportion killed 
from causes beyond their own control to the numbers carried, 
exclusive of season ticket holders, was one in 11,383,804. In 1872 
the proportion was one in 17,619,784, and in 1871, one in 31,268,396. 
A return is also given of the accidents unattended with loss of life 
or personal injury which occurred during the year, 








NOTES AND MEMORANDA. 


THE decease is announced of Mr. G. E. Smith, in the State of 
Maine, who constructed for Professor Morsethe forty miles of mag- 
netic telegraph from Washington city to Baltimore, which constituted 
the original of the vast system of telegraphs now extended through- 
out America. That line was completed for use in the last week in 
May, 1844, the first news despatch having been sent over the wire 
on the 29th of May. 

From the experiments of W. F. Donkin, it appears that the 
Sprengel pump may be made to give an exhaustion down to 
Toodssos in its simplest and more convenient form, namely, without 
anair trap and with an india-rubberjoint immersed in glycerine; but 
that if a very complete exhaustion is required, the air trap must 
be used, and the vessel to be exhausted must be sealed hermeti- 
cally on to the pump. 

To liquify gases M. Mellens saturates charcoal with an amount 
of chlorine whose weight will be equal to that of the charcoal, 
places it in one limb of a V-shaped tube, sealing both extremities 
thereof, and applies boiling water to this limb, causing the volati- 
lised chlorine to rise in the other limb, when, under the pressure 

roduced, it may be liquetied by dipping the latter limb in a 
reezing mixture. He liquefies ammonia, sulphurous hydro- 
sulphuric and hydro-bromic acids, chloride of ethyl and cyanogen 
in the same manner. 

E.;Wo rr describes water culture experiments on oats, in which 
the nourishing solutions, eight in number, supplied graduated 
quantities of phosphoric acid. The percentage of phosphoric acid 
in the dry crop varied with the amount supplied. When this 
percentage fell below 0°33 (with good field oats it is about 0°44) 
the amount of straw seriously diminished, but an increase of 
phosphoric acid above this point did not increase the straw. The 
corn, however, was greatly affected by an increased supply, and 
gave by much the largest yield when the phosphoric acid reached 
1‘11 per cent. of the dry crop. The ash of the straw contained no 
silica, none having been supplied ; its percentage of phosphoric 
acid was 4°4—18°9, that in the ash of field oats (silica deducted) 
being 9°1. In the ash of the corn the phosphoric acid varied only 
from 37°7—43°9 per cent., the percentage in the ash of field oats 
being 41°3. 

AT a recent meeting of the Chemical Society, a paper on the ac- 
tion of earth on organic nitrogen, by E. C. Stanford, was read, in 
which the author gave details of his experiments on mixtures of 
earth and decomposing animal matter. From these it appears 
that the earth is but an indifferent dryer, the mixture continu- 
ously losing nitrogen, which is evolved as ammonia principally; 
the earth also does not act as an oxidiser, and no nitrification takes 
place. Dr. Frankland stated that when decomposition was in the 
direction of putrification, ammonia was always produced from the 
nitrogenous matter, but much nitrogen also escapes in the 
elemental form, The action of charcoal is very different; seaweed 
charcoal mixed with excrementitious matters and allowed to dry is 
found to retain almost the whole offthe nitrogen. These facts are 
of interest to sewage ecoromists and the advocates of the dry 
earth system. 

PROFFESSOR BacuF, in his coast survey reports, mentions that 
the tides of the United States are divisible into three distinct 
classes, Those on the Atlantic coast are of the ordinary type, 
ebbing and flowing twice in twenty-four hours, and having but 
moderate differences in height between two successive high orlow 
waters, one occurring before and the other after noon. Those on 
the Pacific coast also ebb and flow twice in twenty-four hours, but 
the morning and the evening tides vary considerable in height. 
The intervals also between successive high and low waters may be 
very unequal, Theirregularitiesare due to the moon’s declination, 
as, when the moon travels to the north of the equator, the vertex 
of the tide wave follows her, giving the highest point of one tide 
in the northern, and the highest point of the opposite tide in the 
southern, hemisphere. Hence, when the moon is in northern de- 
clination, the tide at any place in the northern hemisphere 
caused by her upper transit will be higher than that caused by her 
lower transit. This variation in the heights is called the diurnal 
irregularity, and has a period of one lunar day. 

RED dyes must neither colour soap and water nor lime water, nor 
must they themselves become yellow or brown afterboiling. This 
test shows the presence or absence of Brazil wood, archil, safflower, 
sandal wood, and the aniline colours. Yellow dyes must stand 
being boiled with alcohol, water, and lime water. Themost stable , 
yellow is madder yellow ; the least stable are anatto and turmeric : 
fustic is rather'better. Blue dyes must not colouralcohol reddish, ! 
nor must they decompose on boiling with hydrochloric acid. The 
best purple colours are composed of indigo and cochineal, or pur- 
purine. The former test applies also to them. Orange dyes must 
colour neither water nor alcohol on boiling; green, neither alcohol 
nor hydrochloric acid. Brown dyes must not lose their colour on 
standing with alcohol, or on boiling with water. If black colours 
have a basis of indigo they turn greenish or blue on boiling with 
sodium carbonate; if the dye be pure gall nuts, it turns brown, 
If the material changes to red on boiling with hydrochloric acid, 
the colouring matter is logwood without a basis of indigo, and is 
not durable. If it changes to blue, indigo is present. 

AN investigation into the function performed by the spiegeleisen | 
when added to the Bessemer charge has been made, says the Jour- | 
nal of the Franklin Institute, by Bender. A portion of the metal, | 
when ready for the charge of spiegeleisen, was run into a white | 
hot clay mould and slowly cooled. Its structure was coarsely | 
crystalline, a condition favoured by the oxygen contained in it, 
It was brittle under the rolls, but tough and hard under the chisel. | 
Upon analysis, it contained 0°35 per cent. of oxygen. The action | 
of the spiegeleisen upon the iron the author then calculates as | 
follows :—The charge of 3500 kilogrammes lost 10 per cent.'of slag, | 
leaving 3150 kilegrammes of metal, which at the above percentage 
would contain 11°02 kilogrammes of oxygen. To this,325 kilogrammes 
of spiegeleisen were added, containing 5 per cent. of carbon and 8 
1 cent. of manganese ; 7.¢., 16°25 kilogrammes of carbon, and 26 

ilogrammes of manganese. Since 55 partsof manganese take up 
16of oxygen, 26kilogrammes require7 ‘67 kilogrammes; leaving 3°45 
kilogrammes of oxygen. Moreover, as the carbon is also active, as 
the fame shows, the 3'45 kilogrammes of oxygen would require 2°58 
kilogrammes of carbon, which, subtracted from thel6'25kilogrammes 
contained in the spiegeleisen, leaves 13°67 kilogrammes of carbon. 
Before adding this, the Bessemer metal contained 0°08 per cent. of 
carbon, equal to 2°52 kilogrammes ; hence it contained afterward 
16°2kilogrammes, Uponanalysis, the steel obtained contained only 
from 0°15 to 0°20 per cent. of manganese; hence the author be- 
lieves that since both the manganese and the carbon added in the 
spiegeleisen operate upon the oxygen, the excess of manganese 
and its equivalent of carbon pass away in the slag, leaving only the 
above quantity—0°15 te 0°20 per cent.— combined in the steel. As 
0°15 per cent. equals 5°17 kilogrammes of manganese, equivalent to 
1°12kilogrammesof carbon, the carbon left would be (16°2—1°12) 15 
kilogrammes to about 3450 kilogrammes of metal, or 0°43 per 
cent. Actual experimental determination gave0°40 per cent. carbon. 
It appears, therefore, that from three-fourths to four-fifths of 
the manganese introduced by the spiegeleisen is lost in the slag ; 
whether the small portion which the steel retains is of any advan- 

e to it or not is yet undecided. Moreover, the silicon is 
slightly increased and the sulphur slightly diminished by the ad- 
dition of the spiegeleisen. The author maintains that the 
spiegeleisen may be replaced with ofneninn, both as to quality 
and quantity of the product, by a good white amuttel iron. 
The great difficulty with both, however, lies in the fact that the 
carbonic oxide formed by the carbon which they contain, in acting 
on the oxygen of the Bessemer metal, appears to be dissolved in 
the liquid metal, and to be evolved on solidification. This “blow- 
ing,” as it is termed, is a serious injury to the metal. The author 
hence thinks it desirable to replace the carbon by a substance 
which forms when united with oxygen an. easy fusible slag inatead 
of @ gaseous product. 











MISCELLANEA. 


A FIFTEEN-YEAR contract has been definitely closed at Milan, 
oe galing Pullman palace carson all trains and lines in Upper 
y: 





At the last meeting of the California Academy of Sci . 
the president, Professor George Davison, said that Mr. Mum- 
ford, of the Telegraph Company, had shown him an instru- 
ment for the transmission of musical sounds along a telegraph 
wire. He himself heard distinct musical sounds sent 800 miles. 
He had asked Mr. Mumford to extend a wire to the academy's 
building, so as to show the members this remarkable invention, 
but a detailed description of the instrument could not be given 
until patents had been obtained. 

A STEEL yacht has been built in Philadelphia, with expectations 
of going 26 miles per hour. The result at the first trial was 21 
miles. Her plates are ,zin. thick, with a bow little less than 
razor sharpness. The frames are steel, the angles being only 1}in. 
thick and l4in. apart. All the seams are double riveted. Her 
locomotive boiler has been tested to a pressure of 200]b. to thesquare 
inch, Her cylinders are 10in. in diameter and 10in. in stroke, 
The screw is 4ft. in diameter with 7ft. pitch. This little craft is 
termed the Aerolite, and is destined for Egypt. 

AN engine on the New Jersey Midland road has been fitted with 
a smoke-burning arrangement in the fire-box. On one of the 
early trips of the engine as the fireman opened the furnace door 
to throw in a shovelful of coal, the gas burst out with such 
volume and force as to throw him entirely off the engine. In 
falling he struck on his head in a culvert and was killed. Another 
fireman was put on in the dead man’s place, and ina short time 
he had his face terribly burned. One would suppose it would now 
be rather difficult to find a fireman for that engine. 

THE Sub-Wealden Exploration, which has hitherto been con- 
ducted almost solely by private enterprise, is now to be assisted by 
a Government grant. A short time ago Professor Ramsay and 
Mr. Henry Willett waited upon the Chancellor of the Exchequer, 
and pointed out the precise object of the ——-> with the 
view of seeking aid from the Government, The application has 
resulted in the recommendation of a grant of £1000, to be paid at 
the rate of £100 for every 100ft. pierced in excess of 1000ft. For 
example, if the boring should be continued to 1500ft., the com- 
mittee would be entitled to £500. 

THE Society of Arts offer a gold medal, or twenty guineas, 
for an improved lamp or means of illumination, suitable for 
railway passenger-carriages, that shall produce a good, clear, 
steady, durable, and safe light. It must be simple in construction, 
and capable of being readily cleaned and repaired, In judging the 
merits, cost will be taken into ideration, Speci in a 





| condition suitable for trial, to be sent in to the Society's house not 


later than the lst of November, 1874. The council reserve to 


| themselves the right of withholding the medal or premium offered, 


if, in the opinion of the judges, none of the articles sent in com- 
petition are deserving of reward. 

TaE Melbourne Argus of June 15 says :—‘‘ The demand for labour 
in most trades still continues good. In the building trades there 
is great activity, and in some branches men are scarce, The boot 
factories are in fuli work, and all hands are constantly employed. 
The clothing factories have commenced making up the summer 
orders, and hands are scarce. In the iron trades there is some 
complaint of dulness, but it is considered to be only temporary. 
House servants are as scarce as they can well be, and those offering 
are of avery indifferent description. There is a fair demand 
throughout the country for ordinary labouring men.” 

THE Building Committee of the Centennial Exhibition Board of 
Finance at Philadelphia officially announces that a satisfactory 
contract has been made by Mr. Dobbins, the contractor, for all the 
iron required in the construction of the Exhibition building, and 
also the permanent building, including beams and other portions. 
The parties furnishing this material, Messrs. A. and P. Roberts, of 
the Pencoyd Ironworks, with their present facilities, are able it is 
stated to place this immense quantity of iron on the ground within 
six months from the date of the contract. The Pencoyd Works 
are within a short distance of the Centennial grounds, 

THE works of the St. Gothard Tunnel were advanced during 
the month of June 134 metres—71 on the Goeschenen side, 
and 63 on the Ariolo side. At the 30th of June, 1031°50 had been 
driven at the north end, whilst the total advancement at the south 


' end was 925°90, making a total length of tunnel driven of 1957°50, 


so that by the present time more than two kilometres of tunnel 
have been pierced. During the first three quarters of the second 
year of working, viz., from the 1st October, 1873, to lst July, 
1874, 1165 metres of tunnel have been driven—655 on the north 
side and 510 on the south. The progress at the Goeschenen side 
has been very f idering the continuous hardness of the 
rock, On the Arivlo side the works are much hindered by the 
great influx of water. But there is every reason to anticipate that 
better progress will be obtained each successive month, as was the 
case at the Mont Cenis Tunnel, and that this gigantic undertaking 





| will be completed considerably within the specitied time. 


Tue Central Uruguay has been opened to Durazno, a town of 
about 4600 inhabitants. The total length of the Central Uruguay 
Railway from Montevideo to Durazno is 128} miles. The number 
of stations upon it, counting those at each end, is seventeen, to 
which will have to be added the other provided for, but not yet 
built. The bridges consist of one 1338ft. long, over the Santa 
Lucia, thatof 570ft. at the Pintado, the Canalon Grande bridge 
167ft. in two openings and the following at various places :—Five 
spans of 33ft. each; five spans, 29ft. each; eleven spans, 16ft. Gin. 
each ; four spans, 13ft. 6in. each ; together with several smaller 
bridges and culverts. The earthworks were begun at Las Piedras 
in August, 1871, and the line was opened to traffic, to across the 
river ta Lucia, on 15th September, 1872; while the remaining 
length was begun in April of the latter year, and has now been 
opened throughout to Durazno. The works were carried out on 
both these sections under the immediate supervision of Mr. Preb- 
ble, for the eminent contractors, Messrs, Waring Brothers, of 
London, whose representative in the River Plate is Mr, RK. Craw- 
ford ; the engineer-in-chief of the Railway Company was Mr. 
Brunlees, the resident engineer being Mr. Dupré, at first, and 
afterwards Mr. Chamberlain, who is now the general manager. 

M. FERDINAND DE LESSEPS, at a recent meeting of the Geogra- 
phical Society of Paris, gave some information with regard to the 

rojected Central Asiatic Railway, and the encouragement which 
“ as received from the Czar and his ministers, and from influen- 
tial persons in this country. M. Charles de Lesseps, after 
meeting with a favourable reception from the authorities in India, 
has visited Cashmere, and has proved the impracticability of the 
route originally proposed from Orenburg through Samarcand, the 
Hindoo Koosh, and the Cabool Valley to Peshawur, chiefly due 
to the barbarous condition of the population of Afghanistan. M. 
Charles de Lesseps proposes, therefore, to adopt an easterly route, 
in connection with the line in course of construction between 
Moscow and Siberia, through the Sir-Daria Valley to Tashkend— 
which has flourished under the Russian régime, and now has a 
population of 200,000—skirting the lofty table-lands of Pamir, 
and passing thence to Kashgar, Yarkand, and Cashmere. The 
engineers considered this the safest route, especially as the new 
Government at Cashmere seems determined to tread. in the paths 
of civilisation, and has given great facilities for trade, of which the 
English in India have not been slow to avail themselves. The 
route now proposed seems to lose in topographical advantages 
what it gains in safety of communication, It has to cross several 
lofty mountain-chains—the Mons-Dagh, the Western spurs of the 
Kuen-Lun and Karakorum ranges, and the Himalayas, But, 
according to the Journal of the Society of Arts, the difficulties do 
not seem insuperable ; and, if successful, this line will give fresh 
life to once powerful countries, and possibly change the face of the 
wo 
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LETTERS TO THE EDITOR. 
( Ve do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





PORTABLE ENGINE FITTINGS, 

Srr,—In your paper of 31st July you gave an illustration of the 
arrangement of boiler fittings on the portable engine made and 
exhibited at Bedford by the Beverley Iron and Wagon Company. 
It may be interesting to your readers to know what has been done 
before in a similar direction, so I send you the following descrip- 
tion of plans carried out by myself :— 

In 1857 I designed a cylinder jacketed and having the safety 
valve on the top of the cylinder for the double object of heating 
the cylinder and dispensing with one of the fittings. In 18581 
took up the back or fire-box end of the steam chest beyond the 
travel of the slide spindle, by a chamber in communication with 
the steam space of the boiler, upon the top of which was the safety 
valve, and in this chamber was the regulator, the gland of which 
was in a line with the slide spindle ; the steam gauge was also upon 
the steam chest. By this plan the steam and exhaust openings 
into the boiler sufficed for the safety valve regulator and steam 
gauge, and the cylinder was partially heated from this chamber. 
Thus the whole of the fittings which are shown as part of the 
regulator gland were dispensed with and combined with the steam 
chest. DRAUGHTSMAN, 





THE BLACKBURN EXPLOSION, 

Str, -The article in THE ENGINEER of June 12ch gave a clear 
idea of your theory of the cause of this explosion, and the further 
explanation in reply to my letter published July ‘31st shows that I 
wrote under no misconception of it. The general history of seam 
rips shows that their progress is gradual, and consequently that 
leakage from them must also be gradual. Even when the case is 
otherwise, there is, so far as I am aware, no proof that the issuing 
water flashes into steam of a pressure sufficient to lift the boiler, 
or that it in any way acts like gunpowder. When the rent is of 
large extent instantaneously developed this is in itself explosion, 
and such a theory as your own is, I think, superfluous in attempt- 
ing to explain the cause of the occurrence, I have no ——, in 
admitting the possibility of such boilers as these being lifted by 
the explosion under them of a bag of gunpowder; I merely remark 
that the bag would itself have a good deal to do with the effect of 
the explosion. I have equally little difficulty in admitting that it 
may be shown by figures that a pound of water of a certain tempe- 
rature equals in explosive force a similar weight of gunpowder. 
This is not, however, precisely what is wanted by those interested 
in the investigation of boiler explosions, but rather, as I remarked 
in my previous letter, some proof that this theory of the cause of 
explosion is consistent with known facts, That it is not so con- 
sistent the following facts tend to show:—In June, 1863, a plain 
cylindrical, externally- fired boiler, 8ft. diameter by 40ft. long, rent 
in the bottom of shell over the fire. There were two rents l5in. 
by lin., and the stream of hot water issuing from them killed the 
fireman, the boiler being undisturbed. In November, 1863, a 
‘*Breeches”’ boiler, 6ft. diameter by 15ft. long, six months old, 
working at 60 lb. pressure, rent from end to end in the shell in 
bottom flue. Two men standing in the stokehole heard the rush 
of water when the rent started, and had time to escape before the 
boiler went through the roof of the building. In April, 1864, a 
plain cylindrical, externally-fired boiler, six months old, rent 
through an entire plate at a transverse seam, the rent gaping jin. 
wide without disturbing the boiler. In May, 1866, a Lancashire 
boiler was found to be rent through a length of 4ft. 3in. at a trans- 
verse seam in bottom flue. Boiler undisturbed. In December, 
1866, a plain cylindrical, externally-fired boiler, 5ft. 6in. diameter 
by 35ft. long, working at a pressure of 50])., rent with a loud 
report at a transverse seam in mid-length of boiler at bottom. 
The rent ran half-way round the boiler, and the issuing water 
flooded the stokehole, but the boiler was undisturbed. 

I think these are all cases in which the water had every facility 
for acting in aocordance with your theory; it does not, however, 
seem to have improved its opportunities. H. MacCo... 

Glasgow, 4th August. 





ECONOMY IN THE PRODUCTION AND USE OF HEAT, 

Srr,—In addressing the readers of THE ENGINEER I am con- 
scious that I am courting the attention of a highly-instructed 
audience, and appealing to an intelligence much more deeply 
versed in physiocratic science than I have any pretension to be ; 
but whilst feeling the disadvantage of being comparatively inex- 
perienced in the use of the mechanical apparatus habitually em- 
ployed in the manipulation of heat, I lean for support upon the 
conviction that candour and fairness have grown pari passu with | 
intellectual acumen, and that the greater the enlightenment the | 
more sure the certainty that every glimpse of truth would be duly 
appreciated. ; 

n my last letter I ventured to dwell, perhaps too tritely, upon 
the distinction in the meaning of the terms ‘‘ quantity ” and ** in- 
tensity” of heat, having an eye to a future possible discussion 
upon the ‘‘stereopyric” aspect of the question. Quantity of heat 
is a simple product of nature, and an exact and immutable result 
of chemical action, but intensity is a property of heat which may 
be increased or diminished by art. It is modified by time and by 
the use of the physical properties of the fuel, and of the adjacent 
golid, liquid, or elastic subetances. For example, the quantity of 
heat evolved by the chemical union of oxygen and hydrogen, or 
of oxygen and carbon, is a fixed and immutable item, but when 
these elements are presented naked to each other, the ‘* inten- 
sity” of the resulting heat is at its highest, and the effect imme- 
diate. When the oxygen is diluted with nitrogen as in atmo- 
spheric air, or when the hydrogen and carbon are in the com- 
pounded form of hydrocarbon, the union is less rapid, and the 
energy generated is diffused over moments of time. Let us con- 
trast, in fancy, the explosive collision of these elements in the 
oxyhydrogen flame with the guarded and tardy operations of 
atmospheric air in fomenting the respiration of plants and 
pon om In both instances the chemical phenomena are identical, 
the quantity of heat produced is exactly proportionate to the 
equivalent weights of the molecules ; but in the one the union is 
instantaneous, in the other it is resisted by atomic attrition. The 
oxyhydrogen flame melts platinum with the greatest ease, yet 
these two gases may be kept at common temperatures without 
combination taking place, and they can unite quietly and without 
explosion, the impediments to their union being exactly of the 
nature of friction in mechanics, These impediments are, first, 
the chemical resistance of the actual combinations existing in the 
fuel, and, second, the physiocratic idiosyncracy of the several 
material bodies when placed within range of the eccentric effusion 
of heat. Thus the combination of hydrogen and oxygen into 
H O generates 62,000 units of heat, which may be carried off as 
aqueous vapour, or imprisoned within narrow bounds by non- 
conducting and *‘ pyrophagaus” substances. If we represent b: 
T the total of heat produced, by I the intensity of effect mani- 
fested on the thermometer, and by H the hidden or hoarded 
units of heat, we may express our meaning by a formula— 


T=IxH.’.H= a orIl= i’ The “ pyropbagaus,” or heat- 


concealing faculty of all material bodies, is as various as their 
chemical constitution, and this differential attribute of heated 
bodies, when considered in their several ratios, is what I have 
denominated * their stereopyric aspect,” and which I propose to 
review with care in the sequel of these dissertations, 
Before proceeding to treat of this subject, I beg leave to occupy 
a small area of your valuable space with the record of a few re- 
sults obtained from the combustion of three or four fluid hydro- 
carbons on the surface of the perforated ceramic burners, which 
in their aggregate constitute ‘‘the atmopyre.” I have chosen 
trial Son carbonaceous gases, because ‘‘the elective 





attraction” or chemical affinity which drew together out of 
the ope of chaos the two atoms of hydrogen and carbon 
must have been, if not the first one of organic action, at least the 
reparatory ‘‘fulmen” which heralded the parturition of life. The 
immense carbonaceous fossil masses underlying my native silurian 
hills (which I have mis-named “ mineral,”) and all other coal-for- 
mations are as much the —s of organic life, as the living ver- 
dure which we tread beneath our feet ; and the instructed eye of 
the botanist detects in the forms of this ancient vegetation, the 
normal development of the ‘‘genetic cell,” through the thousands 
of species which science has marshalled under the legionary 
banners of Acrogen, Eudogen, and Exogen. If an exhaustive in- 
vestigation of the early evolution of organic phenomena were 
made, we should probably arrive at the conclusion, that in point 
of antiquity, vital force and the physical cohesion of atoms called 
“‘matter” were coeval, and that the first unit of heat and the 
first spasm of life, were simply a pulse of the same divine force 
which, regulated by coercive laws, has grown into the universe. 

Recurring, however, to my proposed estimate of the calorific 

fertility of certain hydrocarbonic gases, I have tried to show that 
the ‘‘atmopyric” burners afford great facilities for the profitable 
combustion of these elastic fluids. 
_ The gas current when admitted through an adequate aperture 
into the interior of the ceramic burner, is there divided into 
minute rills by the divergent channels which they traverse in their 
way outwards to the incandescent surface, where each molecule 
finds itself in contact with at least twenty molecules of oxygen. 
This fact becomes apparent at a glance. The superficial area of 
each of these channels measures the fiftieth part of an inch in 
diameter, and there are 100 such apertures arranged in parallell 
lines upon the surface of a clay cylinder 3in. long and about lin. 
in diameter. 

In the autum of 1849 I was assisted by my friend the late Mr. 
G. H. Palmer. an eminent gas engineer, in testing the calorific fer- 
tility of the Newcastle coal gas then commonly used in London, 
as well as that of his own patent gas, manufactured from Scotch 
cannel coal, by the Western Gas Light Company. According to the 
analysis then effected by Alexander Wright, and published that 
year in Barlow’s journal, both these gases are shown to consist 
principally of olefiant gas and light carburetted hydrogen. Now 
olefiant gas consisting of two atoms of carbon (weight = 12) and 
two atoms of hydrogen (= 2), 14 parts by weight, will contain 12 
ve of carbon and two of hydrogen ; similarly light carburetted 

ydrogen, consistin; of one atom of carbon (= 6) and two atoms of 
hydrogen (= 2), eight parts by weight, will contain six of carbon 
and two of hydrogen. We can therefore separate the gases into 
their constituents as follows :— 

(1) Gas from Newcastle coal has a specific gravity 0'420. Taking 
100 cubic inches we find the composition to be constituted of — 





Carbon. Hydrogen. 
Grains. Grains. Grains, 
1°224 olefiant gas.. .. 1. oc oo of 1049 wo oe 0°175 
11'142 light carburetted hydrogen ee S8357 2. .. 2°785 
Ola hydrogen 2. cc co oo os co SS co co Ch 
13°040 total 9-406 97034 
Hence 1 1b, of this gas (= 31 cubic feet), will contain sl » oO 
le 


3°634 
0°72 1b. of cai — 
rbon, and 13040 
14000 the units of heat generated by the combustion of 11b. of 
carbon x 0°72 = 10080 units of heat. 62°000 x 0:28 = 17°360 
units of heat, 17360 x 10°080 = 10°080 x 27°440, or one cubic 
foot of the gas is capable of evolving 850 units of heat. 
(2) Gas from Scotch cannel, manufactured according to Palmer’s 
patent at Kensal-green, had a specific gravity of 0620, and 100 
cubic inches of it were resolved as follows into 


, or 0:28 Ib. of hydrogen ; therefore 


Carbon Hydrogen 
Grains, grains, grains, 
4°28 olefiant gan .. .. .. oc S67 «. .. «. O61 
14°97 light carburetted hydrogen 11°23 .. .. .. 374 
19 25 total. 14°90 4°35 


whence it appears that 1 Ib. (= 2l cubic feet) of this gas will con- 
tain 0°775 lb. of carbon and 0°225 Ib. of hydrogen, and the heating 
power is displayed thus :— 

14000 x 0°775 = 10°850 units of heat. 

62°000 x 0-225 = 13-950 ra 


Due tollb. 24800 


or 1 cubic foot can produce 1162 units of heat. These amounts are 
the maximum theoretical quantities of heat, which pure gases of 
the composition quoted may be expected to give out by perfect 
combustion, and they define a limit of pyro-genesis which cannot 
be exceeded. But the quantity of heat actually evoked must of 
necessity fall short of this product for many reasons. The gas 
may contain many impurities, such as air, water, carbonic 
oxide, ammonia. sulphur, Xc., which would, pro tanto, lessen 
the heating power. The combustion may be imperfect, and 
other circumstances may interfere with its profitable utilisation. 
Mr. Palmer calculated that taking 700 or 800 units of heat as an 
pee yield to be realised by the consumption of lft. of gas, we 
should have the result that 12 cubic feet oF gas thoroughly burnt 
would be equal in practical calorific value to 1 1b. of good coal as 
burnt under a Cornish boiler. At that period by introducing 1 lb. 
of boiling water contained in an iron vessel into the interior of an 
“atmopyre” eta heated to its greatest capacity, the liquid 
was rapidly evaporated by the combustion of Tet. of gas, which 
thus apparently eliminated 967 units of heat. As the Cannel coal 
gas which I used was proved to give out theoretically 1162 units 
of heat per cubic foot, I did not think the result which I obtained 
was exorbitant and therefore incredible. 

(3) My interest in the calorific and in the illuminating powers of 
the carburetted hydrogen gases had Janguished in the course of 
years, when my curiosity was reawakened by the appearance in 
the International Exhibition of this year of an American appa- 
ratus, designed by Mr. Fogarty, for the distillation of gas from 
the lighter forms of petroleum. It is an undeniable fact obvious 
to every visitor, that whilst affording a very bright flame, Mr. 
Fogarty’s gas radiates during bustion much less heat than the 
ordinary coal gas used in London. A strong desire to ascertain 
the cause of this phenomenon prom: me to ask the permission 
of Captain Clayton and the patentee to test the heating power of 
this new compound on the surface of my ceramic burners, 

Both in Europe and America many methods have been devised 
for mixing the — of petroleum with atmospheric air, in pro- 
portions fitted to form a homogeneous gas capable of maintaining 
a steady and uniform illumination. The peculiar merit of Mr. 
~~ lan consists in boiling the petroleum in a retort which 
is heated by a flame of his own gas. The store of the oil is held 
in a tank secured from accidents by being interred deeply under 
the ground. This receptacle communicates with the retort through 
a narrow tube, and the liquid is d gona vamy in its course by a regu- 
lated atmospheric pressure, and having « low boiling point of 
86 deg. Fah., it is instantly vaporised in the heated retort. The 
expanding vapour filling up this limited space restrains the sub- 
sequent influx of petroleum from the tank, and under great pres- 
sure it issues from the retort, and entering through a conical tube 
into a larger vonduit, whereunto at the same moment atmospheric 
air in due proportion is attracted. A uniform solution of the 
vapour in the air now occurs, and the gaseous compound is de- 
livered into the g ter fit for i diate use, and is thence 
conveyed through suitable pipes to the gas-burners at a distance 
of some 200 yards, 

The dynamic action of the contracting and expanding gasometer 
is utilised to open and shut two valves, which alternately 
prohibit the mixture of the air and the vapour. The spectator, 
who miy carefully examine this machine cannot but be gratified 
by its combined elegance and efficiency, 











My ee ne —— however, is limited to a consideration of 
the behaviour of the new gas whilst undergoing combustion, and 
principally to its chemical constitution. Many products of various 

lensities are obt d from the distillation of petroleum. These 
liquids, more or less refined, increase in specific gravity down- 
wards from the light ‘ chymogene” to the heavy “lubricating 
oils.” The substance chosen by the patentee as best suited for 
the basis of his plan was the liquid “‘ gasoline,” having a specific 
gravity of 2°7, air being1. Mr. Ulrich, C.E., has drawn up an 
interesting table, wherein he has made it appear that 1000 cubic 
feet of the Fogarty gas holds in solution 3°78 gallons of this 
li uid oline, but the patentee himself rates the quantity as 
3°83 gallons, Each gallon of the gasoline weighs 6°666 lb., which 
multiplied by 7000, gives 46°662, the number of grains in each 
gallon of the . The sum multiplied by 3°83 yields 178,715, 
the total of the gasoline diffused in 1000 cubic feet of the gas. 


Thus 1 cubic foot of the gas contains 17871) indicates a quotient 





of 178°7 grains of gasoline .*. was x 178°7, shows that 100 cubic 


inches of the gas include 10°34 grains of hydrocarbonaceous 
matter. Mr. Fogarty rep ts the specific gravity of the gaso- 
line at the boiling point of the liquid as 2°7, atmospheric air bein, 
1, and assuming 77341 volumes of air as equal in weight to 1] 
volume of water, derives therefrom the following formula :— 
773 41 volumes of air = x 0°66, we have the result 

27 specific gravity of gasoline 
= 18928 as the of vol of vapour into which one 
volume of gasoline will dilate at 86 deg. Fah. But the dilation 
produced by the temperature rising to 212 deg.—the usual tem- 
perature of the retort—will ,have raised the number of volumes 
to 275°28, 

One cubic inch of gasoline will produce 0°94 cubic foot; thus 
1061 cubic inches, representing the entire of the gasoline dispersed 
in the 1000 cubic feet of the gas 1000 _ 0-94. om x 1728 
” 1061 100 
1625 cubic inches of mixed air and vapour. 

One cubic inch of gasoline will also yield 275°28 cubic inches of 
pure gasoline vapour. These 1525°5 cubic inches of gas are made 
up of vapour and of air in the following proportions :— 

275°28 vapour 
1350 22 air 











1525°5 
In accordance with which ratio 190 cubic inches of gas represents 
19 volumes of vapour, containing .. .. .. 10°34 grains. 
81 volumes of air, contuining .. .. .. «. 25°00 “a 


$5°34 grains. 


35°34, the weight of 100 cubic inches of the gas, 


Consequently, 30°5, the weight of 100 cubic inches of air, 


will give 1°158 as the specific gravity of the gas, air being 1. 

One hundred cubic inches of Fogarty’s gas will weigh 35°34, .°. 
1 Ib, will measure 7000 * 100 — 1083 cubic inches, or 11-48 
cubic feet. 

The constituents of the gasoline vapour are composed of 10 
equivalents of carbon and 12 equivalents of hydrogen = 60 parts 
by weight of carbon and 12 parts by weight of hydrogen. 
= on ——— = 9999, or 100 parts. One pound of 
F ’s gas measures 11°48 cubic feet, = 19,827 cubic inches, of 
which 3667 inches are vapour and 16,160 are air. One cubic foot 
of the gas contains 178°715 grains of vapour, therefore 1 lb. con- 
tains 178°71 x 11°48 = 205,159 grains, composed of hydrogen 
58,608 grains, and carbon 146,530 grains. The heating power of 
the gas will be as follows :— 

Hydrogen SPS eraint x 62,000 = 5190 units of heat 
Carbon 1465°30 x 14,000 = 2930 “ 
7000 


8120 units of heat, 
Thus 1 lb. of the gas generates 8120 units of heat, and 1 cubic 


foot of the Fogarty gas yields ie units = 560°77 units of heat. 


In contrast, I may quote my former statement that a cubic foot 
of Newcastle coal gas generates 850 units of heat, and Mr. Palmer's 
Cannel coal gas gave out 1162 units. 

This low production of heat, however, is not the only cause of 
the superior coolness of this gas. It further supplies a portion of 
the oxygen consumed in the combustion of the carbonaceous 


elements. ‘ ; , 
The 1 lb. of gas oes 16,160 grains of air, of which 23 per 
cent. is oxygen, 1610 xB = 3716 grains, which is used 
to supply the equivalent of 58608 grains of 


58608 x 8 = 4688°64, and 1 > 8 grains of carbon = 1953 ; 


the two sums 4688°64 and 1953 added together make 6641 equiva- 
lents of oxygen necessary te saturate the carbon and hydrogen 
contained in the gas. Deducting from this total the 3716 equiva- 
lents of oxygen contained in the air, 6641 — 3716 = 2926, which 
represents the reduced quantity of oxygen to be extracted from the 
atmosphere. This result explains the reason of the greater coolness 
and superior respiratory purity of the air wheresoever Mr. 
Fogarty’s gas is u i 

As I contemplate availing myself of this new gas, and of other 
facilities afforded at the International Exhibition for ing on 
certain experiments designed to demonstrate new methods of 
enhancing the intensity of heat, I trust your readers will have the 
goodness to pardon this rather lengthy detail, as well as on account 
of the cogent reason supplied by the great value of Mr. Fogarty’s 
invention, which opens to the gas manufacturer the inexhaustible 
resources of the petroleum wells, of which the supply must always 


be in excess of the dem bs 
Chelsea, August, 1874. D. O. Epwarps, Physician. 


ROBEY’S PATENT BOILER. 

S1r,—Being absent from home for some time [ have had no 
opportunity until to-day of seeing a letter on the above subject 
from Mr. Thos. Wilkins, in which he claims to have coustructed 
boilers similar to Messrs. Robey’s patent for some years past. If 
such of your readers as are interested in the matter w kindly 
take the trouble to compare the two designs, they will see so many 
points of superiority in the Robey design as to render further 
comment from me unnecessary. = d 

I would merely state in conclusion, in reference to his last para- 

ph, that he is perfectly at liberty to manufacture his own 
pa any of boiler, as in so doing he does not in any degree infringe 
upon Messrs. Robey’s patent, which is of a different and very 
superior mode of construction. J. RICHARDSON. 
obey and Company, Perseverance Ironworks, Limited, 
Lincoln, August 13th. 


hydrogen, 





THE LIVERPOOL LANDING STAGE. 
S1r,—Referring to the able article in THE ENGINEER of the 14th 
inst., you are in error in stating that it is the first published 
account of the above noble work, asa description of it, with f ull 
detail drawings and the specification, appeared in the Civil 
Engineer and Architects’ Journal, vol. xviii., for 1855. 
ughborough, August 17th. Frep, CAMPION. 








A LIGHTHOUSE will shortly be built at Mars’ Rock, N.*., the 
acene ofythe Atlantic wreck. 




















Ava. 21, 1874. 


THE ENGINEER. 


161 





—S= —————s 








THE RISE AND PROGRESS OF BARROW-IN- 
FURNE 


THE district meeting of the members of the Lancashire and 
Cheshire branch of the Association of Municipal and Sanitary 
Engineers was recently held at Barrow. The routine business of 
the meeting only occupied a few minutes, and after it had been 
disposed of the chairman called upon Mr. A. Jacob, C.E., borough 
surveyor of Barrow, to read the following paper :—The borough of 
Barrow-in-Furness occupies the westernmoet portion of the 
peninsula of Furness, and comprises the islands of Walney, Foul- 
ney, and Piel, with the area of water that lies within their circle. 
Including land and water the borough covers an extent of 14,940 
statute acres, the area of the land above ie water being 8157 
acres, The character of the country is undulating, the surface 
varying in height from 100ft. to 280ft. above the level of the 
sea. Geologically, Barrow is situated on the red sandstone of the 
magnesian limestone series, over which lies a layer of boulder clay 
varying in thickness from a few feet to 100ft. or more. The re- 
markably rapid growth of the town and its material development 
generally may be said to be without parallel in the annals of the 
United Kingdom, or indeed in the history of any other country, if 
some of the modern cities of America be excepted. In the year 
1849, just 25 years ago, Barrow, so far as relates to its present 
position and prospects, may be said to have had no existence. It 
is true that there were a few farm houses and a few dilapidated 
cottages situated on the main land close to where the road to 
Barrow Island now crosses between the Devonshire and Buccleuch 
Docks, but the total —— of the houses could not have ex- 
ceeded 200 people. Near to the village were erected, for the ship- 
ment of iron ore, a few timber stages, approached by tramways 
from the shore or by a cart road across the sand. Until 
the year 1845 there was no better communication from the neigh- 
bouring iron mines to the coast than by ordi and the 
shipment of ore, although at that date not inconsiderable, was a 
comparatively slow and difficult process. In 1844 the Furness 
Railway Company obtained parliamentary ge for the construc- 
tion of a line from Kirkby Ireleth to Lindal, both villages in the 
mining districts, with a connecting line from Dalton to Barrow. 
The principal object of the undertaking was to connect the iron 
mines in the neighbourhood and the slate quarries at Kirkby Ire- 
leth with the coast, at the two points best adapted for shipping— 
viz., Barrow and Rampside ; but even as early as 1845 there was 
an expectation that the line would at no distant time come into 
use for passenger traffic. The ——— year the company went to 

Parliament for powers to extend their line northward to Brough- 
ton-in-Furvess, and eastward to Ulverston; and meanwhile the 
Whitehaven and Furness Junction Railway Company obtained an 
Act enabling them to construct the present coast line, so as to open 
up traffic with Carlisle and Scotland. This tion it was 
justly predicted would — of the utmost importance to the 
Furness Company. In the year 1848 the line was leted to 





this time in a state of the greatest activity ; firms established 
themselves ly in business, and exten their operations 
and premises to meet the wants of the rapidly increasing popula- 
tion. So-called speculative builders, too, as might be expected, 
appeared on the scene almost by scores, to secure a share of the 
large profits that were being made by tho erection and sale of 
houses. That there was ample scope for speculation will easily 
be understood when it is stated that areas of land that were 
purchased at 3d. and 4d. per yard have realised as many pounds 
sterling. The rapidly increasing demand for house accommodation 
will best be understood by a reference to the population returns. 
As stated before, the population of Barrow in the year 1849 did 
not exceed 200 persons; in 1851 it reached 3000; in 1860 it was 
about 7000 ; and the census of 1871 fixed the number at 18.245, 
not including the inhabitants of Walney Island, which was the 
same year taken into the — The present estimate of 
pulation, as based on the number of inhabited houses, is not 
a than 35,000, and there is no indication at present of the rate 
of increase diminishing. To show in a more striking manner the 
rate at which the P om ation has augmented, the number of people 
increased about fifteen-fold during the three years previous to 
1851. During the twenty years between 1851 and 1871 the rum- 
ber increased about six times ; and during the three years between 
1871 and 1874 the population has almost doubled itself. The rate 
of increase in the population of a district or town may, to some 
extent, be regarded as a fair test of the py of the locality, 
but when the rental of property is found to advance in a similar 
or a ter proportion there is the most complete assurance that 
the elements of permanent success are forthcoming, and are being 
i by an enterprising and enlightened “ry The following 
table shows the increase in the gross rental of the borough for 


each year since 1870 :— 
6 o« @ 
1870 ° 59,995 18 0 
a ee ee ee ee ee ee 73,690 2 8 
— OOOO ee Se ee ee 98,174 18 1 
ae os 6 Gb 45 ws os. aH 1 Ob oe 122,934 8 6 
WE cc ce 00 00 00 oe oo 0 os co MRE 2 6 


It is true that in 1873 the Island of Walney was added to the 
borough, but the rental amounted to a comparatively small sum, 
an an A being chiefly land of somewhat inferior quality. Con 
currently with the material advancement of the town the spiritual 
and moral welfare of the community has been carefully provided 
for, notwithstanding that with so rapid a rate of development 
there are still many and ever increasing demands on the liberality 
of those whose fortunes are identitied with the advancement of the 
town. Churches, chapels, and schools have been erected wherever 
and as soon as the necessity for them has become apparent. 
Within the past year two new schools have been opened by the 
School , and the erection of two more will be commenced 
within « short time, besides which each of the several religious 





Broughton, and the railway company purchased steamers for the 
purpose of establishing a communication with Fleetwood. The ex- 
tension to Ulverston was not completed until 1854, about which 
time Messrs. Schneider and Hannay, the owners of some of 
the richest mines in the district, commenced running steamers 
to South Wales. For some time a project had been under 
consideration for a connecting line of railway from Ulver- 
ston to Lancaster, and in the year 1857 the line was 
opened for traffic. This undertaking completed, tke connection of 
the Furness Railway system with the London and North-Western 
system and a final branch line from Carnforth to Wenningto 

united the line with the Midland railways. From this time dated 
the commencement of a new era for Barrow. The greatly 
increased exports of iron ore attracted vessels of larger tonnage to 
the port than had heretofore engaged in the trade, and the con- 
struction of docks followed as a necessary consequence. In 1863 
a bill was introduced into Parliament for vesting Barrow Harbour 
in the Furness Railway Company, for transferring to the company 
the powers of the Barrow Harbour Commissioners, and for 
enabling the company to construct a dock. The physical circum- 
stances of the locality were eminently favourable to the under- 
taking, and Messrs. McClean and Stileman, the engineers to the 
company, were not slow in availing themselves of the natural 
advantages that they found at their disposal. They resolved to 
close Barrow Channel at both ends, and to build the Devonshire 
and Buccleuch Docks in the space between Barrow Island and the 
mainland. This work was commenced early in 1864, and the 
Devonshire Dock was completed in three years. Whilst the rail- 
i, A ne were carrying out these several operations for pro- 
moting the trade of the port, they were engaged in erecting houses 
for their employes, and the actual growth of the town had com- 
menced, In 1859 Messrs. Schneider and Co. commenced the 
erection of blast furnaces at Hindpool—those which have since 
passed into the hands of the Barrow Hematite Steel Company— 
and this project necessarily gave employment to a considerable 
number of operatives, so that in 1861 there was a population of 
about 3000. Five years previously a considerable extent of land 
was laid out for building on a plan which, although somewhat 
modified since, has formed the basis upon which the town 
has commenced and continued to grow. Tvo much praise 
can hardly be given to those with whom rested the laying 
out of the town, and the administration of matters on 
behalf of the public. Every care was taken to regulate the 
disposal of new streets and to control building operations, so as to 
secure for the public a future of health and comfort. Streets were 
laid out of ample width from 40ft. to 80ft., and in some instances 
to 100ft. wide. As an invariable rule every street has a correspond- 
ing back street 20ft. wide for approach to the rear of the houses, 
and in order to secure adequate ventilation for the inhabitants. 
In 1869 a large timber depét was established in Barrow, and durin 

the same year the Anchor line of steam packet ships comeeel 
regular communication between Barrow and the Mediterranean by 
a line of screw steamers. About the same date the branch line 


tions have provided on their own behalf for the worship and 
instruction of the respective congregations. Having glanced 
briefly at the circumstances that have influenced the material 
development of the town, some reference to the administration of 
sanitary matters will not be out of place. It is hardly necessary 
now to speculate as to whether the original hamlet was any better or 
any worse than such villages usually are, its situation on the sea and 
with a south-western aspect was undoubtedly favourable to health. 
There were several wheels which afforded a sufficient and re- 
putedly a wholesome supply of water to the small community ; 
and if the arrangements for the speedy removal of refuse were not 
of the most complete kind the physical situation of the village 
certainly was not at fault. As soon as the town first began to take 
its present form it was perceived that permanent drainage works 
would have to be commenced, and the existing condition of things 
at the time indicated the adoption of a joint system of sewerage 
with a free outfall to the sea. Two outfall sewers of brick were 
accordingly constructed, one from a point near the railway station 
running along the Hindpool-road, and discharging its contents at 
a point in Walney Channel, near to the entrance of the present 
graving dock, and the other passed down Rawlinson-street, very 
nearly traversing the lowest line of a natural valley, and so took 
its course down Salthouse-road and discharged itself into the sea 
at the natural outlet of the surface water. Simultaneously the de- 
tail drainage of the streets and houses was proceeded with, but it 
only served for the removal of surface water and the least offensive 
portion of the house refuse. The system generally adopted in the 
arrangement of the houses was the ordinary midden closet with a 
large —_ receptacle at the back for the deposit of ashes, 
and, indeed, of every other kind of dry house refuse. Such 
a system although professedly adopted in imitation of some 
of the large provincial towns in the centre of England, does 
not in the present light of sanitary science possess one soli- 
tary advantage, whilst it presents numerous objectionable 
features, and is wholly incompatible with the permanent 
preservation of health. At an early date in the growth of the 
town the question of water supply had received consideration, 
and two reservoirs were constructed in the neighbourhood of 
Ireleth by a small company, but these were before long found to 
be insufficient, and in 1864 the Furness Gas and Water Company 
obtained parliamentary powers for the purchase of the existing 
works and the construction of a storage reservoir on the Powka 
Beck, about nine miles from the town. This work was accord- 
ingly carried out, and has since afforded a supply sufficient not 
only for domestic consumption, but to a great extent for manu- 
facturing purposes. In 1867 it was considered expedient to obtain 
a Charter of Incorporation for the town, which was accordingly 
done, and immediately afterwards, by a resolution of the Council, 
the Local Government Act of 1858 was adopted. The following 
year, however, the council determined to apply for a special Act, 
which, when obtained, gave them considerably more extensive 
powers than the general Act of Parliament, and besides enabled 
them to purchase the gas and waterworks from the company. In 
1872 the council went to Parliament for borrowing powers to the 





from Barrow to Greenodd and Windermere was d, and 

t 8 com d to ply regularly on the lake. This extension 
was of great importance in promoting a traffic on the line and an 
interest in Barrew wholly independent of everything commercial. 
Barrow and Furness Abbey became at once the base of operations 
for the great majority of tourists who were thus brought within 
much easier reach than heretofore of the beauties of Lancashire, 
Cumberland, and Westmorland. Every year now showed improve- 
ments in the steamboat traffic, and in the dock and port receipts, 
and the large and constant additions to the railway company’s 
rolling stock afforded the most substantial evidence of prosperity. 
The contemplated establishment of shipbuilding works, 
as well as the — of a large increase in the timber 
trade, necessitated the construction of a graving dock, which was 
completed in 1870. 1t next became evident that the docks already 
constructed would require extension, and it was determined to 
commence the formation of a tidal basin, with a sill 6ft. lower than 
the present entrance to the Devonshire Dock, and capable of ad- 
mitting the largest class of vessels at the lowest neap tides. During 
the year 1871 the large flax and jute works fronting to the docks 
was completed. This work was projected and carried out in order 
to meet the want of employment for the female population that 
was at that time beginning to be felt. The fidux of some 
thousands of artisans and labourers, many of them accompanied 
by wives and children, added, on the opening of each new work, a 
very large increment to the female population, and it became not 
only desirable, but essential that means should be provided for 
their employment. With this object in view, the flax and jute 
works were erected, together with several depéts throughout the 
town for supplying women at their homes with manufactured ma- 
terial to be made into bags. During the same year the wire works 
were completed und commenced work, and the rolling mills 
and railway wagon manufacturing were commenced, both of 
which have been for about two years in operation. It is un- 
necessary to remark that the building trade was during all 








t of £175,000, of which £45,000 was intended for sewerage 
works and street improvements; an equal amount for extension of 
gasworks ; £40,000 for hospitals, markets, and slaughterhouses, 
and £45,000 for burial grounds, labourers’ dwellings, and general 
purposes. Finding that still more money would be required, and 
that the extension of the waterworks was ming a matter of 
pressing necessity, the council resolved again to apply to Parlia- 
ment, and last year a supplementary Act was obtained tioning 
further borrowing powers to the amount of £106,500, and author- 
ising an extension of the waterworks by the construction of addi- 
tional storage works in the neighbourhood of Ulverston, Exten- 
sive street improvements were sanctioned by the Act of 1872, 
which will probably be carried out in the course of next year, 
and last year’s Act gave the council power, acting in concert with 
the Furness Railway Company, to construct a high level bridge 
across the docks to Barrow Island. This bridge is designed as a 
substitute for the present road—a somewhat inconvenient subway 
—and to meet the large increase of traffic anticipated on the com- 
pletion of the Ramsden Dock and adjoining landing stages, About 
three years ago, and for some time previously, the Town Council 
began to nin e the necessity for reconstructing their system of 
sewerage so as to meet the growth of the town, and the writer 
was directed to pre’ the scheme which is now being carried out. 
There is in all tide-locked towns more or less difficulty in disposing 
of the sewage by gravitation, and Barrow is in this respect no ex- 
ception to the general rule ; the difficulty is, in fact, enhanced in 
no small degree by the fact that it was designed to invest the whole 
of the south and east sea frontage of the town with wet docks ; 
a great part of which design has already been accomplished. It 
was no doubt possible to carry an outfall sewer direct out to sea at 
Piel, and so into Barrow Harbour, but the test inclination that 
the levels admitted of did not exceed 3ft. to a mile, and with 
such a slope the sewer could not commence to discharge itself 
uutil the latter half of the ebb tide, so that the deposition of solid 
matter in the sewer for a length of three miles would be almost 








unavoidable, with even the most perfect arrangements for fushing, 
Further than this, the whole of the sewage discharged during the 
last hour of the ebb tide and the first three hours of the flood 
tide would be carried up Walney Channel, and no doubt a consi- 
derable quantity of solid and highly offensive matter, after wash- 
ing the face of the new docks and quays, would be added to the 
deposits already being formed on the low-lying coast of Walney, 
immediately to windward of the town. These and other considera- 
tions determined the writer to reconstruct the sewerage works as 
far as possible on the duplicate system. In order to remove the 
sewage once and for all from the neighbourhood of the town, it 
was determined to raise it from the outfall by pumping, and 
either to utilise it by irrigation, or to discharge it into the sea in a 
clarified condition. In this view of the matter it clearly became 
imperative that the volume of the sewage to be dealt with should 
be reduced to uniform and geable di ions, which could 
only be done by keeping it separate from storm water. The ob- 
jection to duplicate drainage, that of expense, is to a great extent 
met by the fact that there are already constructed three outfall 
sewers well adapted for the discharge of storm water, though not so 
well suited for the conveyance of sewage, besides a great extent of 
subsidiary drains, that can be made to do duty with little altera- 
tion as surface drains, For these works the main outfall has lately 
been completed at a cost of about £10,000. A considerable extent 
of pipe drainage has also been carried out in connection with ex- 
tensive private improvements lately completed, and the main 
connection for the south-eastern side of the town will shortly be 
commenced, Visitors to Barrow, particularly those who come 
from ancient and well-established cities, will probably experience a 
sense of surprise and disappointment at the unfinished appearance 
presented by some parts of the town; but a little reflection will 
render it evident that such a state of things must necessarily exist 
in a town that is growing sorapidly. The manufacturing interests 
are jncreasing every year ; more artisans and labourers are required ; 
and it is imperative that every effurt should be used to provide 
adequate house accommodation to meet the demand. The making 
of streets even, a matter that should naturally precede the erection 
of dwellings, has to remain in abeyance, because sufficient labour 
cannot be procured to carry it out concurrentDy with building 
operations, There will, under such circumstances, be no difficulty 
in comprehending why the town of Barrow should look new and 
unfinished ; but whatever the outward impression conveyed may 





be, there is a satisfaction, of which every member of this asso- 


ciation will be sensible, in knowing that the corporation are, in 
their administrative capacity, actuated only by an honourable 
desire to regulate and govern the growth of the town on such 
advanced and enlightened principles as to secure for it in the 
future a status in every respect worthy of the hizhest aspirations of 
its founders. 

During the reading of the paper Mr. Jacob frequently referred 
to admirably executed plans of what Barrow was n 1849, to the 
first plan for laying out the town, and toa full and comprehensive 
map of Barrow as it now is, explaining the different points from 
an engineering and scientific point of view. A discussion arose after 
the reading of the paper was concluded, and, in anawer to questions, 
Mr. Jacob stated that in the double system of sewerage which had 
been adopted in Barrow it was proposed, where practicable, to 
utilise the present sewers for storm water, as ia towns where the 
sewage po, not get clear away throughout the whole day the 
deposit of sewage amongst storm water would be intolerable. The 
corporation had power by their special Acts to make bye-laws as 
to the width of streets; and the proposal to make main streets 
80ft. and 100ft. wide in the town, and all back streets 20ft. wide, 
was made with the view of securing the best possible ventilation. 

The estimate of population now in the town—35,000—was ob- 
tained by computing the number of inhabited houses in the town, 
at a certain number per house, according to a scale which prior to 
the last census gave almost accurate results. The town was 
greatly overcrow.led at present, and there was not a habitable 
house to let, Although there was a fall for the sewage of 3ft. per 
mile in the town, he had found it desirable to recommend the 
pumping of the sewage, in consequence of the fact that eight or 
nine hoursoutof the twelve the sewers were tide-locked. The double 
sewerage system was necessary on another accouut, for if a storm 
visited the neighbourhood of Newbarns and Hawcoat, and fin, or 
din. of water fell when a 24ft. or 25ft, tide was in, the water 
would not be able to get into the sea, and it would lodge in large 
quantities in the neighbourhood of Salthouse, which lay low. 
In all probability the storm water would be discharged into the 
docks, but it was necessary to deal otherwise with the sewage 
itself. There had been no difficulty experienced in the adoption of 
the system of water-closets in the town, except, perhaps, in the 
present period of scarcity in the water supply. 





EcypTian Raitways.—It appears that the State railways of 
Egypt were worked in 1872-3 at 404 per cent. of the gross receipts, 
the gross receipts of the financial year being £1,478,395, while the 
working charges were £598,825. The low ratio of the working 
expenses to the traflic receipts is accounted for by the cheapness of 
labour in t, and the practice of employing soldiers on the 
lines. The locomotive expenses of the lines for the past financial 
year were £285,545, that sum included £188,440 for coal and coke. 

GROWTH OF THE AMERICAN PaPeR TRADE.—Iv 1810 there were 
185 mills in the United States, which were located as follows :— 
New England States, 75; Middle States, 76; Southern States, 16. 
Their product of paper was divided as follows :— 

Reams. Value in dols. 


50,000... .. oe oe averaging 3°00 per ream. 
3 





70,000 cheap book .. .- «+ ++ «+» se 
111.000 writing .. .. .. 2 «+ oe ae 3:00 rs 
100,000 wrapping .. .. «ss «+ + » "d3 90 
336,000 Total value .. .. .. . 741,000 


This was exclusive of paper-hangings. The 28 mills in New York 
made that year 77,756 reams, worth 3 dols. This year rags were 
first imported from Europe to any extent. In 1814 there were 187 
mills, making 340,000 reams annually, worth 820,000 dols. In 
1818 the value of rags gathered in the United States was esti- 
mated at 900,000 dols. per year. In 1820 the product of 
paper was estimated at 3,000,000 dols., and the cost of mate- 
rials and labour at 2,000,000 dols. The manufacture em- 
ployed 5000 persons, of whom one-third were males over six- 
teen years of age. The 70 mills of Pennsylvania alone con- 
sumed 2600 tons of rags, and produced 800,000 dols. worth 
of paper. In 1828 the newspapers of the United States 
required 104,400 reams of paper. worth 500,000 dols, and 
those of New York consumed 15,000 reams, an amount only 
about equal to the weekly supply at present of the metro- 
politan journals. In 1829 the 60 mills of Massachusetts consumed 
1700 tons of rags, making 700,000 dols, worth of paper. The 
total product of the Union was valued at 7,000,000 dols, In 1832 
the manufacture of paper had not increased, but tho outlay for 
rags was estimated at 3,500,000 dols. The paper made in Con- 
necticut was valued at 564,000 dols. In 1842 the capital invested 
in paper making was 16,000,000 dols,, and the product valued at 
15,000,000 dols. Stock consumed was 87,500 tons, and there were 
600 mills, These figures are evidently very vague. In 1845 there 
were 88 mills in Massachusetts using 15,886 tons of stock in 
making 607,175 reams of :aper, worth 1,750,200 dols., and 
employing 1369hands, In 1850 tnere were 443 mills, with a capital of 
7,000,000 dols., producing 10,000,000 dols, worth of paper according 
to the United States census. In 1854 there were 450 mills, having 
3000 engines, and producing 125,000 tons, using 201,500 tons of 
rags. In 1860 the number of mills had advanced to 550, with an 
invested capital of 14,000,000 dols., and a total product valued at 
21,000,000 dols, The number of hands employed was 11,000, In 
1872, * Lockwood's Directory” states the number of mills to be 
812, valued at 34,564,700 » employing 22,000 hands, with an 
annual product valued at 66,500,000 dola,— Journal of Society of 
Arts, 
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A CALIFORNIA-BUILT COMPOUND MARINE 
ENGINE, 


Tue steamship Los Angeles, Capt. Girard Debney, of tho 
Southern Coast Line of Goodall, Nelson, and Perkins, having been 


a 


2655. Improvements in and Apraratus for Orsnine and CLosinG or 
Movine Doors in the butkheads and other caren a Sen, 
Frederick Carley Coxhead, St. Donatts-road, New Cross, Ken‘ 

2656. Improvements in TvrocrapHy for the Rerropuction of Desians 
for DecoraTING purposes, Auguste Durand, Boulevart Sebastopol, 


2657. Imp ents in Sream and other Enornes, Joseph Higham, 





furnished with new machinery throughout, including a 
engine, by the Risdon Ironworks of this city, has just completed 
her initial trip to San Diego in remarkably quick time, and on a 
consumption of coal so much less than that formerly required in 
the same vessel, as to excite the strongest interest in her perform- 
ance, as compared with the best European-built steamers. The 
Los Angeles was formerly the U.S. Revenue steamer Wyanda, 
built in Baltimore about eight years since, of the best material, 
oak and locust, and has seen much service on this coast in the 
Revenue Marine; but the large amount of fuel consumed by her, 
and her sister ship, the Sinaain, induced the Revenue Department 
at the instance of Capt. White, R.M., to order the construction of 
the Oliver Wolcott a much smaller but more efficient vessel, and 
sell the Wyanda and Lincoln, These vessels were purchased by 
Goodall, Nelson, and Perkins, and re-christened the Los Angeles 
and San Luis, The Los Angeles has been completely remodelled 
from a single-deck to a double-deck steamer, and her whole in- 
terior adapted to the trade with the Southern Coast. Her dimen- 
sions are—length, 186ft.; beam, 264ft. ; hold, 18ft. ; tonnage, 500 
tons, C. H. The cabin and other fittings are most complete and 
elegant, having eighteen state rooms on her spar-deck very airy 
and pleasant, with from two to three berthsin each. In the cabin, 
between-decks, she has fourteen state rooms, and accommodation 
in all for 100 cabin passengers and 25 in the steerage. : 

The galley, steward’s pantry and accommodations for waiters, are 
all very complete, and even elegant. Steam is introduced in the 
galley for washing dishes and heating water. The accommodations 
for ladies and families are all that could be desired. The captain’s 
and purser’s cabins are models in their way. On the spar-deck, 
abaft the captain’s cabin, is an elegant ‘social hall,” furnished 
with easy lounges, papers, magazines, &c., to beguile the tedium 
of a sea voyage. 1 the woodwork inside is painted in white, 
giving an airy, cheerful aspect to the vessel, in pleasant contrast 
to the black and yellow of the British steamer Tartar, lying at the 
same dock, 

The appointments for receiving and dischai cargo are very 
complete. She has a powerful steam winch forward, with two 
cylinders, cight inches in diameter, for hoisting “—~ - and weighing 
anchor. She has also a patent arrangement for disengaging the 
anchor from the davit in — 

Provision is made for possible disaster by four large life-boats 
and 150 life-preservers, besides powerful pumps, Babcock’s extin- 
guisher, hose, buckets, and an arrangement for filling the lower 
hold with steam in the event of fire. Taken altogether, the wonder 
is how so little spacecan be utilised into such varied accommodation. 
There is not an inch of room lost, and yet nothing seems crowded. 
The machinery old and new, removed from the Los Angeles and broken 
up as so much old iron, consisted of two oscillating cylinders, cach 
30in. diameter and 36in. stroke, and was considered only eight years 
since as ‘‘the best.” But aclean sweep was made of everything, 
and Mr. George W. Dickie, the marine engineer of the Risdon 
Ironworks, designed and put in place the present powerful and 
economical engines. The contract guarantee was for a speed of 
9% knots, equal to 11} miles per hour, on a consumption of 
nine tons of Sydney coal per twenty-four hours, The old 
engines ran the steamer nine knots per hour on a consumption of 
22 tons. The result of her trial trip shows that she can make an 
avorage speed at sea of 10 knots per hour on a consumption of six 
tons of Sydney coal, or seven tons of Wellington (British Columbia) 
coal, being the equivalent of 1,;lb. per horse-power per 
hour; a result unparalleled on this coast, and rarely equalled 
in Great Britain, with their best Welsh coal. With these im- 

sroved engines and boiler, the Los Angeles can make a saving of 

7 tons of coal out of 22 in running the same speed—nine knots — 
in every twenty-four hours—200 dols. per day, or in a round trip to 
San Diego and back the saving would be over 800 dols, The weight 
of the old machinery was 72 tons ; that of the new machinery, 59 
tons ; 12ft. in space were economised, and a gain of about 100 tons 
cargo capacity obtained by the change. 

Mr. George W. Dickie, the marine engineer of the Risdon Iron- 
works, learned his profession on the Clyde, Scotland, and the re- 
sult of the Los Angeles shows conclusively that he learned it 
well, The ‘engine, of 337 indicated horse-power, is known as an 
**annular compound ;” the high-pressure cylinder being hie 
diameter, by 28in. stroke, and the low-pressure cylinder 43gin. 
diameter, by same stroke, expansion of steam eight to one, thesmaller 
cylinder being contained within the larger one, jacketed with 
high-pressure steam, and both cylinders operated by one balanced 
slide-valve, cutting off at three-quarters of the stroke. The 
cylinder is placed low in the vessel, just clear of the crank and 
the piston-heads, connected on the top by three piston-rods to a 
crosshead running in guides on top of the cylinder. The cross- 
head carries two connecting rods—one forward and one abaft of 
the cylinder—to two cranks on the engine shaft. The valve is so 
well balanced that the engineer, with one hand, can start or re- 
verse the engine with ease. The air-pump and circulating pump 
are worked from the main shaft. There is a surface condenser, 
and arrangement for jet condensation in case of any disarrange- 
ment of the surface condenser. 

The boiler is what is known asa ‘* Scotch” boiler, cylindrical, 
11ft. in diameter and 11ft. in length, three furnaces with circular 
flues and return tubes, and overhead steam-drum—the whole 
covered with ‘‘ asbestos ” cement 2in. thick, which is recognised as 
superior to the felt and canvas, or plaster usually used, and will 
not char. The pressure allowed by law is 65 Ib. in the boiler, but 
60 is the usual pressure, the engine making 85 revolutions per 
minute. The propeller is of brass, four bladed, 9ft. Gin, diameter. 
the pitch increasing fore and aft from 134 to 144ft. ; slip, seven per 
cent. 

The steamer with her improved machinery can make the round 
trip to San Diego and way ports in seven days, including stoppages, 
on about 30 tons of Wellington coal, against 88 tons with the old 
engines. On her trip down she logged 11 knots repeatedly, and 
on the return trip 10 knots was her usual speed, E 

Our thanks are due to Captain Debney and engineer John 
Hutton of the Los Angeles, to Mr. Joseph Moore, superintendent, 
and Mr. George W. Dickie, engineer of the Risdon Works, for in- 
formation and courtesy tendered to our : iia, 
Alta California, San Francisco, July 14th, 1874. 
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2357. Improvements in Treatino Horsines and Hor Roots, Joseph 
Barling, High-street, Maidstone, Kent.—6th July, 1874. 

2435. An improved Savery Arraratus applicable to Cages used in tho 
shafts of mines and hoists, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Nicolas Libotte, Gilley, Belgium,— 
11th July, 1874. 

2545. A new or improved method of and means for ADVERTISING on or 
Decoratinc WALLS, FLoors, =. ng cae or places, William 
Cotter, Holloway, London.—21st Ju/y, q 

2567. Improvements in FILTERING Sewace, aud in the means for offectin 
the same, George Willett, South-street, Worthing, Sussex, Rol 
James Harris, High-street, Worthing, Sussex, and James Lund, Fifo 
Villa, Hertford-road, Worthing, Sussex.—22nd July, 1874. 

2652, The treatment of certain materials used in GRinpING, SMooruina, 
and Pottsuino Gass, and apparatus employed in the tment, 

Daglish and George Heaton Daglish, St. Helens, Lancashire. 

2658. An improved Scent Fountain, Noah Fellows, South Hacknoy, 

London. 


nm . 
2654. Improvements in CoaTina or CoverinG STEAM Borers, steam 
pipes, steam economisers, superheaters, and other heated surfaces to 


— the radiation of heat therefrom, William Broughton, Bolton, 
cashire. 





Wigan, re. 

2658. Improvements in machinery or apparatus used in Dyrinc YARNs or 
TureaDs of SiLk, Thomas Dic , Albert Langley Dickins, and Harvey 
Heywood, Middleton, 

2659. Improvements in Evectric Tetrorarn Apraratus, Robert Kirk 





Boyle, p mdon. 

2660. Improved apparatus for Disrrisutinc Water in Pustic THoRouGH- 
FARES, Jobn Farrand Clarke, Moorgate-s , London. 

2661. Improvements in Betts for Carryinc CARTRIDGES, MILITARY, 
Sportina, and other travelling articles, Edwin Thomas Budden, 

borne, Dorsetshire.—30th July, 1874. 

2662. Conpuctine the WATER from the Rim of Umpretuas, William Pass- 
more, Albert-road, Addiscombe, Croydon, Surrey. 

2663. Improvements in the construction of TurBtnes, cy licable to 
various useful purposes, Johann Ernst Friedrich Liideke, Wilmot-place, 
Camden Town, London, 

2664 Improvements in the means or apparatus employed in the manu- 
facture of Seep or O1n Cakes, Cyrus Eskrett, Hull, Yorkshire. 

2665. Impravements in Courtinas for SHartino, and in hubs for wheels, 
pulleys, and cranks, August Breh , South ton-buildings, London. 

2666. Improvements in the method of Raisinc WATER and other fluids, 
and in the construction and arrangement of apparatus for that purpose, 
Robert Forester Mushet, Cheltenham, Gloucestershire. 

2667. Improvements in Copyina PRESSES, a of which improvements 
is also applicable to stamping and punching machines, Alfred 
Brookes, Chancery-lane, London. — A communication from Louis 
Alexandre Farjou, Brussels, Belgium. 

668. Imp its in the fact of certain kinds of Natts, 
Botts, Pins, Screws, Rivets, and other like articles, and in machine: 
to be used in the said manufacture, Abel Stokes and Frederick Josep! 
Stokes, Birmingham. 

2669. Improvements in operations and machinery for Szasoninc, MARK- 
1nG, and Cuttixe Woop, Robert John Jones, Walton, near Liverpool. 
2670. Improvements in the construction of Hanp or Guarp RaILines, as 

Dele le to Raitway Trains, Henry Joseph Maquet, Brussels, 

2672. 








jum. 
mprovements in Rat.way Covurtines, Johann Heinrich Cohrs, 
teinstrasse, Hamburgh.—31st July, 1874. 
2673. An improved Sarety Apparatus for the purpoee of instruction in 
the art of Swimmina, John Stephen Levett, Edinburgh, Midlothian, 


2674. Improvements in Steam and other Enoines and Reciprocatina 
Macuarnery, having reference more particularly to the connection of 
their reciprocating to their rotating parts, Joseph Bernays, Newgate- 
street, London. 

2675. Improvements in Pirpt Wrencues, Samuel Graham Browne, St. 
Julian’s-ruad, Kilburn, Middlesex, and Alfred Moore, Euston-road, 


mdon, 
2676. Improvements in apparatus for Recrivinc and Treating Human 
Excret, and in the position of the disinfecting and orising 
wder used tlicrein, James Alexander Manning, Southampton- 
uildings, London. 
2677. Improvements in Writinc Desks and TaBLes, Hermann Schildberg, 
Moorgate-street, London. 
2678. An improved Buoy for Savinc Gop, Bank Notes, Brits, and other 
—— articles, Louis Francois G lin, Boul t de Strasb 
‘aris, 








2679. An improved Jacker or Waistcoat for Swimmine and Savine Lire, 
Louis Francois Gosselin, Boulevart de Strasbourg, Paris. 

2680. Improvements in Portaste Watcuman’s Time Detectors, Frank 
Wirth, Frankfort-on-the-Maine, Germany. — A communication from 
Theodor Hahn, Stuttgart, Germany. 

2681, An improved machine for Hanoixo Watt Paper, William Robert 
Lake, Southampton-buildings, London.—A communication from Robert 
Bustin, St. John, Now Brunswick, Canada. 

2682. An improved CLornes Wrincer, Peter Whiteside, Liverpool.—A 
communication from C. M. Howlett, Auburn, New York, U.S. 

2683. Improvements in Borers of Hor Water Heatina APPARATUS, 
applicable also to the generation of steam, Benjamin Harlow, Maccles- 
field, Cheshire. 

2684. Improvements in Steam Borters and in setting the same, Thomas 
Ridley Oswald, Alfred Oswald, William Rudd Oswald, and Frederick 
Hermann Weyergang, Sunderland, Durham. 

2685. Improvements in or additions to Boars, Jesse Key, Birmingham. 

2686. Improvements in the Treatment of LeaTuHer called sole leather, 
for the purpose of hardening it and rendering it impervious to water, 
Hunter Henry Murdoch, Staple-inn, London.—A communication from 
Barthelmy Picard, Brussels, Belgium.—1lst Avgust, 1874. 

2687. Improvements in obtaining Motive Power, particularly applicable 
—_ ing pumps on board ship, William Davies, Pumpsaint, South 

ales. 

2688. Improvements in Fastenrmneos for Soxitarres, Sieeve Links, 
Gtoves, and other articles of jewellory and dress, Thomas William 
Dowler and John Smith, Birmingham. 

2689. Improvements in Muces for Spinntne and Doustine Corton, Woot, 
and other fibrous materials, John Kerr McMyn and Thomas Taylor, 
Blackburn, Lancashire. 

2690. Improvements in PorTaBLeE or TaBLe Fountains, Alexander 
Melville Clark, Chancery-lane, London.—A communication from George 
John Wenck, New York, U.S., and Richard von Briesen, Weehawken, 
Hudson, New Jersey, U.S.—3rd August, 1874. 

2691. Improvements Burners for burning mineral essences, and in 
a ag for the same purpose, Delphin B lot, Boulevart Sebastopol 

‘aris. 

2692. Improved apparatus for Licutina and VentiLatina, John Rigby 
and Joseph Rigby, Manchester. 

2694. A new or improved apparatus for PREvENTING the Waste of Water 
in Cisterns, Tanks, and such like ee Edgar Aldous, 
Wellington Villas, Montpelier-road, Peckham, —- 

2696. Improvements in DentaL Enatnes, parts of which improvements are 
applicable to other purposes, George Tomlinson Bousfield, Sutton, 
Surrey.—A communication from Nelson Stow, Binghampton, Broome, 
New York, U.S. 

2697. Improvements in machinery for Orentna and CLEANING CoTTON 
aud other fibrous substances, John Greenhalgh, John Cooper, and 
William Goulding, Oldham, Lancashire. 

26098. Anew or improved Compounp ReGcuLaTina Governor Gas GENE- 
RATOR, Samuel Clayden, Faringdon, Berks. 

2701. An improved mode of Utiuisinc Sawpvust and Snavinos, Richard 
Hodson, Thames Ironworks Company, Blackwall, London. 

2702. Improvements in Heatina, Dryina, and Evaroratina, John Roe, 
jun., Whitchurch, Hants.—4th August, 1874. 

2704. Improvements in Pires for Conveyina Beer and other liquids, 
Horatio Bycroft, Burton-on-Trent, Staffordshire. 

2705. = improved Provectite for Guns, Alexander Charles MacLeod, 
Cc. 2. 





arlisle. 

2706. An improved Sirrer and Distrisutor of Asues and other absorbent 
er deodorising materials, in connection with Dry CLosets and Com- 
moves, Francis Thomas Bond, Gloucester. 

707. Impr ts in hi for Srinninc and Dovsiine Fiprovs 
MareRiALs, John Smith Raworth, Manchester. 

2708. Improvements in the Direcr Repuction or Treatment of SuL- 
pumpes, Oxipes, and Meratiic CarBonates in RE&VERBERATORY 
Furnaces, with gas produced from the decomposition of water, John 
Coope Haddan, Strand, Westminster.—A communication from Jacques 
Michel Victor Cordurie and Ernest Laurent Henri Clair Delphin 
Theodore Anthony, Kue de la Pomme, Toulouse (Haute Garonne), 


France. 
2709. Imp in tho of Sotvents for certain Resins 
and Gum Resins, Murdoch Mackay, Mark Fins , London. 
2710. Improvements in the construction of Coke Ovens and FURNACES, 
whereby the heat is utilised for the drying of sewage and other matters 
con ng moisture, Solomon Benn Richmond-road, Dalston, 
Middlesex. 

2711. Improvements in Vatvgs or Cocks, George Edward Else, Horsforth, 
Yorkshire. 


2713. Improvements in the Treatment of SaccHarine Soxvutions, John 
Honry Johnson, Lincoln’s-inn-fields, Londun.—A communication from 
Léon Marot, Paris. 

2714. a in Sprina Matrresses and Bepsreaps, also ly 
applicable to the seating of sofas, chairs, and other similar icles, 

illiam Welch, Salford, cashire. 

2716. A combined machine or tool for Bormnc, Turnine, and Key-Bep 
Groovine, Martin Atock, Broadstone, Dublin, Ireland. 

2717. An improved method of and apparatus for effecting the ILiumr- 

~wation of Compass Carps, Clock DiAxs, and Steam and WATER GavaeEs, 
and for other like purposes, George Haseltine, Southam: -buildings, 

don.—A communication from Henry Oceanus Cook, Brooklyn, New 


Y 8. 

2718. Improvements in machinery or apparatus for Benpinc Meta 
ceemmien Sueets Fiat, ANGLE, and other Secrionat Bars, Robert 
Robinson, Prestoa, Lancashire. 

2719. Improvements in UmBre.ias, William Robert Lake, Southampton- 
buildings, London.—A communication from Charles Albert Thompson, 
East New York, Long Island, U.8. 

2720. Improvements in APPLYING AWNINGS or CoveRINas to TRAMWAY 
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Cars and other such like vehicles and steambeats, George Henry 
Smith, Finsbury, London.—5th August, 1874. 
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2712. Improvements in Ex.ipric Srrinos, William Robert Lake, South- 
am) -buildings, London.—A communication from Edward Cliff and 
R Vose, New York, U.8.—5th August, 1874. 

2722. Improvements in Car Repiacers, an improved car replacer, Elisha 
Newcomb, Westbrook, Cumberland, Maine, U.8.—6th August, 1874. 

2726. Improvements in the construction of Pavements for Roapways 
and for other like purposes, Philip Zadig, San Francisco, California, 
U.8.—6th August, 1874. 

2735. Apparatus for the Removat from Harp Feep-waTer of those 
Matters which form Derosirs or Incrustations in Borters or other 
heating vessels, William Henry Beck, Cannon-street, London. — A 
communication from A. Bidtel, Floridsdorf, near Vienna.—7th August, 


1874. 

2741. Imp ts in hi for HamMMertnG or Forcic Merats, 
drilling and channelling rocks, riveting, and other like operations, 
George Haseltine, Southampton-buildings, London.—A communication 
ng Robert Henry Thurston, Hoboken, New Jersey, U.8S.—7th August, 
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2092. Sanp Parerinc Macuines, William Robert Lake, Southampton- 
buildings, London.—8th August, 1871. 
3177. Emsprorperinc Macaines, Henry ‘Bernoulli, Manchester. — 3rd 








1870. 
2115. ComBinep REGULATING and DisrLacement Lusricator, Thomas 
rles Pearson, Openshaw, n Manchester.—10th August. 1871. 
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2123. TREATING HYDROCARBON OILs, James Young, Limefield, Midlothian, 
N.B.—11th August, 1871. 

2166. PLates for Sun Pictures, George Haseltine, Southampton-buildings, 
London.—17th August, 1871. 

2257. Screw Propetters, Hermann Hirsch, Northumberland-street, 
Strand, London.—28th Avgust, 1871. 

2137. Steam Enaines, &c.. Thomas Giles, Craven-street, Hulme, Man- 
chester.— 14th August, 1871. 

2170. Catorine, Walter Weldon, The Cedars, Putney, Surrey.—18th 
August, 1871. 

2241. Hinces for automatically closing doors and gates, Patrick O'Connor, 
Wavertree, Lancashire.—26th August, 1871. 

2158. Treatina Stone, &c., Campbell Douglas, Glasgow, Lanarkshire, 
N.B., and David Mathew Watson, Bullionfield, Dundee, Forfarshire, 
N.B.—16th August, 1871. 

2221. PReParine, &c., Fisrous Mareriats, John Yuill Borland, Man- 
chester.—24th August, 1871. 

2140. Deoporisine and Uritistnc Sewace, James Irvine Lupton, Rich- 
mond, Surrey.—lith August, 1871 

2168. TREATING ANIMAL and VEGETABLE Fisnes, &c., John Henry Johnson, 
Lincoln’s-inn-fields, London.—17th August, 1871. 

2189. Fitters, William Henry Moore, High-street, Denmark Hill, Surrey. 
—19th August, 1871. 

2212. Borties for containing atrated liquids, &c., Hiram Codd, Park- 
place, Caledonian-road, London.—22nd August, 1871. 

3449. Rorary Enoines, James Eglinton Anderson Gwynne, Essex-street 
Works, Strand, London, and Benjamin Beale, Elizabeth Cottage, Parncl- 
street, New Cross. Deptford, Kent.—20th December, 1871. 

2163. SpinninG Macuinery, Falconer Macken, Chancery-lanc, London.— 
16th August, 1871. 

2188. ArTiFiciIAL Rock or Srone, Stephen Henry Emmens, Gresham- 
buildings, London.—19th August, 1871. 

2237. PEARL-HARDENING, &c., Joseph Theodore Dann, Gloucoster-place, 
Cowley-road, Brixton, Surrey.—25th August, 1871. 
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2315. LAwWN-MowING Macutnes, James Shanks, Arbroath, Forfarshire, 
N.B., and John Cargill, Leadenhall-street, London.—-12th August, 1867. 
2325, CrncuLaR KniTrineG Frames, Henry Moses Mellor, Arkwright-street, 
Nottingham.—13th August, 1867. 

2339. Meratiic Capsutes for Bortries, &c., William Betts, Wharf-road, 
City-road, London.--14th August, 1867. 

2340. MgraLiic CapsuLes for Borries, &c., William Betts, Wharf-road, 
City-road, London.—l4th August, 1867. 

2244. TreaTinG Pnospuate of Lime for the manufacture of Manure, &c., 
John Thomas Way, Russell-road, Kensington, London.—l4th August, 


1867. 

2395. Furnaces, Charles William Siemens, Great Goorge-street, West- 
minster.—2lst August, 1867. 

2329. Kitcnen or Cookino Ranoes, John Badgor, Worcester. — 13th 
August, 1867. 

2501. Propucine ARTIFICIAL Oxipes of MANGANESE, &c., Walter Weldon, 
Park Villa, West-hill, Highgate, Middlesex.—4th September, 1867. 

2439. StircHine or ORNAMENTING and Unitino Fasrics, William Muir, 
Pentonville-road, London.—27th August, 1867. 

1568. DistTiLLinG Spiritvous Liquors, George Johnston, San Francisco, 
California, U.8.—20th May, 1869. 

2351. Eartu Coser, Augustus Fraser Baird, Pimlico, London.—15th 
August, 1867. 


Notices of Intention to Proceed with Patents. 


1167. StReet-swEerinc Macuines, James Robinson, Heston, near 
Hounslow. 

1173. AnTI-rouLING Composition or Paint, Elias Jones, Swansea, an d 
Andrew Howatson, Cronberry Auchinleck, N.B. 

1175. Waver-cLosets and Tarps, Edw Pearson, Old Kent-road, 





Surrey. 

1176. Taps, Cocks, &c., Edward Pearson, Old Kent-road, Surrey.—4th 
April, 1874. 

1202. Makino Spaces in ConpenserR Dorrers, William Frederick Bate- 
man, Low Moor. 

1205. BREECH-LOADING FIRE-ARMB, Joseph Needham, Piccadilly, London. 

1209. Hors, John Goss, Clenchwarton, and Frederick Savage, St. Nichola 
Ironworks, King’s Lynn.—7th April, 1874. 

1215. Reautatine the Surriy of Water to WaArTER-cLoserts, &c., Bas il 
Ronald and John Farmer, Glasgow, N.B. 

1221. THRasHING Macuings, John Day, Reading Ironworks, Reading.— 
8th April, 1874. 

1231. TooL-HoLpERS for machine tools, Henri Adrien Bonneville, Picca- 
dilly, London.—A communication from Edmond Pierre Baville. 

= eed Compasses, John Clark, Silchester-road, Kensington, 

ndon. 

1238. Pressine Bricks, John Gill, Hunslet, near Leeds.—9th April, 1874. 

1248. Se_r-actinc MuLEs, Joshua Willby, Leeds. 

1251. Inpicatina the Prooress of Trains on Rattways, Chaim Groub- 
man, Great Portland-street, London.—10th April, 1874. 

1256. Pumps, Thomas Suffield, Manor Works, Euast-lanc, Bermondsey, 
Surrey.—11th April, 1874. 

1269. MANUFACTURING ALIzARIN and IsoruRrURIN out of ANTHRACEN, 
Gustav Auerbach and Theodor Gessert, Elberfeld, Germany. 

1271. Basins for Water-cLosers, Henri Adrien Bonneville, Piccadilly, 
London. — A communication from Jabez Burns, Charles Stanton 
Higgins, and William Burd Higgins. 

1274. Curtery, William Staniforth, Shefficld.—13th April, 1874. 

1275. Cantrinces for Fire-arms and Orpnance, Alexander Melville 
—— Sea, London.—A communication from Louis Thuillard 

e eville. 

1283. Removina Sanp Banks and Bars, &c., Charles James Appleby, 
Emerson: Southwark, Surrey.— A communication from Jan Jacob 
van Reitschoten and Willen Houwens. 

1284. Governors for Motive Power Enornes, &c., Charles James 
Appleby and Cornelius Cornes, Emerson-street, Southwark, Surrey. 

1285. Cranes, Charles James Appleby, Emerson-street, Southwark, 
Surrey.—l4th April, 1874. 

1303. Horse Rakes, Joseph Haughton, Thomas Thompson, and Stoddart 
Peile, Carlisle. 

7. a Borters and their appliances, Francis Jackson, Whinlatter, 


es J 
1316. Wrovont Iron Kerries, Charles Henry Adames, Birmingham.— 
6th April, 1874 





1 > b 

1380. Lockine Rariway Point and §icnaL Levers, John Bailey, Dublin. 
—l7th April, 1874. 

1351. Buast Pires for locomotive and other steam engines, Johannes 
Detlef Fiirst Hald, London.—A communication from E. Hoff and 
O, Adamsen,—18th April, 1874. . 

1376. Mountine Carp FIcets on CyLinpers, William Walton, Haughton 

ale Mills, Denton. 

1381, Recutatine the Srexp of Steam Enotnes, William Robert Lake, 
Southampton-buildings, ion. — A communication from Kellogg 
Hubbard Loomis.—2ls¢ April, 1874. 

1409. Locomotive and other TusuLaR Boiers, &c., John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Asa Ober Denis 
and George Granville Lobdell.—22nd April, 1874. 

1431. Warmina Raitway Carriages, &c., William Brookes, Chancery 
lane, London.—A communication from Jean Jules Adolphe Chaumon 
—24th April, 1874, 

1443. Faciitatine the Wuettine of Gravina Toots, Edward Primerose 
Howard Va' - eon London.—A communication from 

Valentin M .—25th April, 1874 
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perforating 
ene See oe 
said invention consists first 
of the piston and drill or forating 
the machine. Secondly, to mechanism for 
controls the admission of the steam or other fluid to 


drilling machine. % 
a of the 


n 
hand. Sixthly,in the employment in combination with the above-de- 
scribed improvements of means for cushioning the piston and insuring 





ite quick recoil at the end of each stroke. ly, to Pp con- 
struction of the framing and of the joints for ——— the machine 
on the same E , to the combination of these various improve- 


thly, 
ments or any of them with the other parts of the machine. 
607. Workine Steam Enoines Exransivety, B. Blackburn and A. B: 
Blackburn, Adelphi.—Dated 9th February, 1874. 

This invention relates to means and apparatus for working steam 
engines expansively by admi to the working cylinder a definite 
of from a cham from the boiler. This may be 
by a single slide or by separate slides or valves worked so as alter- 
nately to put the charging chambers in communication with the boiler 
and with the respective ends of the cylinders. The degree of expansion 
may be varied by varying the ey of the charging chambers by means 
of adjustable pistons worked by hand or by a governor, The steam 
=< tbe cylinder or portions thereof may be utilised as charging 

ambers. 

617. Wurre Pioment, J. B. Orr, Glasgow.—Dated 10th February, 1874. 

The features of novelty which constitute this invention are, First, the 
production of a compound or combination of barium sulphate and zinc 
sulphide. Secondly, the chilling of the said P dor bination so 
as to increase its density and impart body thereto. 

531. Compressinc Arr on Gases, W, Johnston, Lima, Peru.—Dated 11th 
February, 1874. 

Ap’ tus for compressing air by the employment of a series of cylin- 
drical chambers of dimin‘ capacities, each being partially filled with 
water, mercury, or other fluid, which by the oscillation of the said cylin- 
drical chambers on a fixed axis acts as a piston or pistons, and by means 
of suitable valves and connections drives the air in an increasing com- 
pressed state through the whole series of chambers into the lastor re- 
— vessel, from which it passes through the axis of the apparatus to 
ber as required. 

550. Broocues, SHAWL Pins, NunseRY PINS, AND OTHER LIKE FASTENINGS, 
T. Perks, jun., Birmingham.—Dated 13th February, 1874. 

This invention consists in securing the pin or arm of the brooch or 
other article, and protecting the point of the pin by the following com- 
bination of parts:—On the back of the brooch or article where the usual 
loop is situated, a barrel or tubular case is fixed into a slot, in the side 
of which the pin is passed by a lateral motion. A second barrel or tube 
works in the fixed barrel or case. By sliding inwards the said second 
barrel it closes the slot in the fixed barrel and fastens the brooch, and by 
surrounding the point of the pin protects the said point. By drawing 
back the sliding barrel, the point of the pinand the slot in the fixed 
barrel are uncovered, and the said pin may be removed for unfastening 
the brooch or other article. The slot may bein the upper side of the 
— omg and the sliding barrel may be secured by a bayonet joint 

astening. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


IN so far as their purchases relate to more than very small quan- 
tities, buyers of iron, of iron-making materials and of fuel, still keep 
out of the market, convinced that they shall be able to by and by 
place their orders upon the terms which they continue to assert 
must yet prevail, Not till Staffordshire marked bars are £10 per 
ton will they believe that prices have touched their lowest. Upon 
that view they base all their operations. Both on Wednesday in 
Wolverhampton, and to-day, Thursday, in Birmingham, they all 
did their best to bring matters to that point; and it cannot 
be denied that in respect of needy vendors they were slightly 
successful. To secure specifications prices a shade weaker than 
those of last week were not infrequently accepted for all but 
finished iron of Al quality made in this district. We decline to 
quote some of the prices which were named. Substantial firms 
were ready to accept orders for common bars at £10 10s., hoops 
at £11 10s., sheets, singles, at £13, and a class of plates at the 
same figure. Consumers of Staffordshire iron never had a better 
opportunity than now for negotiating with the producing firms. 
At no time were prices more regulated by the character of the 

pecifications and the condition of the order-books of the makers. 

_ The last settlement of the wages question, whereby the finished 
ironworkers secured a rise of wages at a time when trade is dull, 
continues to be spoken of as an anomaly which does not work to 
the immediate advantage of employers. What, however, the 
masters lose to-day they will gain to-morrow, and with this most 
of them are content. There can be no doubt that at the next 
quarterly settlement a very different state of things will be shown. 
Happily, if at that time the operatives shall have less wages, they 
will have more work. A letter from an ironworker at Cohoes, in 
the United States, gives the following as the condition of affairs 
in reference to wages at the Transatlantic mills and forges :— 
“* Soon after the panic we were called on to suffer a reduction in 
our place of 50 cents per ton and 25 cents off the day; and seeing 
the state of trade we at once atcepted it, and in a little time the 
western scale fell from 7°25 dols. and 8°25 dols. to 6 25 dols. and 
7 dols. per ton, Some accepted the reductions, but others struck 
against it, with little or no success, and in a short time the mills 
in our district, or at least in the vicinity of Troy and Cohoes, 
were called upon to suffer another reduction, or have the mill- 
owners shut down the mills, as they claimed it was impossible to 
run them without a reduction of wages; and we, knowing it was 
useless resisting, accepted another reduction of 50 cents per ton, 
-— we Fat Manes a Saag 44 7 per ton, with 25 cents per day 
of six heats allowed. In Troy they are working at as 

4°80 dols. per ton.” Aitind a _ 

Information as to the state of the pig iron trade of America 
under date Pittsburgh, July 29th, is wie effect, that though the 
inquiry just now is restricted mainly to supply immediate wants, 
yet that as the most of those who were anxious to secure a fair 
supply for the fall trade appear to have contracted for about all 
they want at present, while those who concluded to take the 
chances of the market, that is to buy when they need it, have not 
apparently changed their minds, notwithstanding that the impres- 
sion generally prevails that pig iron will be worth more in a month 
hence than it is now. The receipts have increased considerably 
within the past week or two, but it should be borne in mind that | 
nearly all the pig now coming forward is being placed on contracts | 
made some time ago, Of late nearly all the ae of pig have been | 
made to arrive ; pig is kept by the producer until sold. when it is | 
shipped forward by the buyer, thereby saving handling and other 
expenses. The quotations are :—No. 1, foundry, 29 dols, to 30 dols. ; 
No, 2 foundry, 27 dols. to 28 dols.; grey forge, 26 dols. to 27 dols.; 
white and mottled, 24 dols. to 25 dols,; hot black charcoal, 30 dols, 





to 35 dols.; cold blast charcoal, 45 dols. to 50dols.; blooms, as per 
quality, 80 dols. to 90 dols.; all pa: in four months, 

Mr. F. W. Gerhard, metallurgical chemist, of Cosely, continues 
to bring before the public the method for making iron of which 
he is the inventor. He claims that, ‘‘A furnace working with 
iron coke would, I have reason to believe, yield twice or thrice as 
much in twenty-four hours as at present. It is so when the iron 
— is — ae wrought iron. - Nee P 

for 2s, perton. Su preparation, » 008 per on 
the 240 tons (the onde iamene of two blast furnaces) when coal 
was £1 per ton, there would be a saving of £29,952, or £3 and 


ogee ton. The iron coke can be made into wrought or cast 
iron. the ores are properly calcined and the ma’ y 
ed, ifon can be made by the al in ty to char- 


mix process equ puri 
coaliron.” It need scarcely be remarked here that if all this is 
possible it po od not to be long before it is demonstrated. 

A fair number of inquiries continue to be received by the leading 
ironf. and engineering concerns, and there is reason to con- 
clude that nny will lead to the av amount of business. 
Amongst them is one from the Wallasley Water Works Company 
who are seeking tenders for the supply of about 1750 vests of 
12in. cast iron socket pipes, including sections, 

The safemakers, like the ironfounders and engineers— indeed all 
the concerns w use iron, whether raw or finished—are all 
benefited by the slightly lower prices charged for materials as 
compared with those demanded only a short time ago. They are 
most of them doing more than they were. Certain of them are 
busy in supplying the winter demand. The work now in hand is 
of a varied character and does not exclude bullion rooms of con- 
siderable dimensions. A day or two ago there was a public trial 
not far from the works of a fire-resisting safe made by Messrs, 
E. Hipkins and Co., of Kate’s Hill, near Dudley. The safe was 
P in the midst of a fire of fierce heat, which was kept up for 
three hours by the use of a large quantity of coal. When the safe 
was opened the fire had not attacked the books and papers which 
were placed within it. The contents had, however, been slightly 
injured by steam arising from the —— which is still used 
by some safemakers as fire-resisting ing. 

The makers of coal-cutti auiite es may fairly look for an 
accession to business in their department as the result of the ex- 
periments which took place at Dudley on Monday under the 
auspices of the local institute of mining engineers; for whilst 
neither machine tested met the exact requirements of the institute, 
still it was conclusive that, aided by the experience gained at those 
trials, inventors should be able to adapt their apparatus to the 
varied conditions of the mines of this district, at the same time 
that they increase the suitableness of the apparatus to soft and 
thin seams elsewhere. 

The supply of coal of all kinds is greatly in excess of the de- 
mand; yet the colliers can be afforded only partial employment. 
Very few are now reluctant to work. The recent strike has had 
the effect of making them unusually anxious to make as much time 
as their employers can be induced to ti Certain masters 
yielding to this wish have accumulated large stocks. To this the 
men are not now raising objection ; on the contrary, they complain 
when their masters, adverting to the accumulations on the bank, 
speak of the necessity of discontinuing to work with the present 
regularity. Mine managers of experience remarked on Change in 
Birmingham to-day that coal never appeared to come up so rapidly 
as it is now being sent to the surface. Prices were to-day alto- 
gether in favour of consumers, especially when iron was confined 
for use in the forge. Coal for such purposes was freely offered at 
under 12s, a ton. Cannock Chase coal is being sold into boats at 
our pits at 15s., 14s., 13s. 6d., and slack at 10s. and 7s. dd. per 
ton respectively, according to quality, at 2400 lb. to the ton. 

Messrs, John and James Bills, nut and bolt makers, of Etting- 
shall, met their creditors in Wolverhampton on Wednesday after- 
noon, when they showed liabilities amounting to £1257, and assets 
only £532. The creditors determined to wind up tke concern 
under inspection. 

The preparations for the annual meeting of the Worcestershire 
Agricultural Society's Show at Dudley are now nearly complete, 
and before the day of opening, August 25th, the Priory Fields, in 
which the exhibition is to be held, will be covered with stalls for 
cattle and other exhibits, and fenced out for the exhibition of 
agricultural and other machinery. About £800 have been sub- 
scribed by the town and district, and the programme shows that 
£1000 is to be given away in prizes. 

The Nuneaton Local Board of Health are complaining to the 
General Sewage and Manure Company that in conse quence of 
what they term ‘‘the defective and improper treatment of the 
sewage at the outfall works” the river Anker is, “for tyo or 
three miles below the works, and most probably for a much further 
distance, in a most filthy condition, fish being poisoned, cattle 
refusing to drink, and the water quite unfit for use.” Their com- 
munication adds that the board are threatened with proceedings in 
consequence. The secretary of the company has replied that he 
will lay the communication before the directors at the earliest 
moment ; and the board have resolved that a special meeting shall 
be convened immediately on the receipt of a further communica- 
tion from the sewage company. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE improvement in the iron trade, which I noticed last week, 
has been scarcely maintained. In the market for pig iron there 
has been an easier feeling during the past week, and at the Man- 
chester weekly meeting, on Tuesday, prices for No. 3 were about 
2s. Gd. per ton lower than they were a week ago, although quota- 
tions are nominally the same, and may be given at from 77s. 6d. 
to 80s. per ton delivered in the Manchester district. The produc- 
tion has been rather larger, and this no doubt has had an effect in 
reducing values, Forge iron is again quiet, and quotations for de- 
livery range from 66s. to 72s. 6d. per ton according to quality. 
Throughout this district, however, generally, very little iron com- 
paratively has yet been bought for delivery over the last four 
months of the year, and consumers will be obliged to come into the 


| 


| itself in connection with the Clyde shpbuilding trade. 


time of the year, and a tolerably brisk winter demand and, at the 
same time, an increase in the requirements for iron making, would 
bring on high prices before the end of the year. 

AsI anticipated in my Jast report, the wages question in West 
Lancashire has been referred to a conference of representatives of 
the masters and the men, but nothing has yet been settled. The 


men, I hear, yety ay accept a reduction of 74 or even 10 
per cent., but not the full 15 per cent. demanded by the masters, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

EvIDENCcEs of activity and improvement in the Scotch iron trad 
are visible on all hands, During the wages dispute only 31 of th 
156 furnaces were kept in blast, whereas 104 furnaces are now 
blowing, and it may perbaps be accepted as a good omen that, 
amidst the increasing production, the market keeps remarkably 
steady. Business was done on Friday at from 87s. 61. to 88s. 3d., 
and on Monday there was very little my whilst on Tuesday 

rices were firm, without much business, however, at 88s. cash. 

n the latter part of last week there was not a very brisk demand 
for iron, and it has not improved, but good prices are obtained for 


distant dates, 

Very few changes have taken yee in the values of the prin- 
cipal makers’ brands, purchasers holding back in expectation of @ 
fall. The following are the quotations :—Gurtsherrie, No. 1, 115s.;. 
No. 3, 90s.; Coltness, No. 1, 117s. 6d.; Summerlee, No. 1, 110s., 
No. 3, 87s. 6d; Langloan, No, 1, 115s.; No, 3, 91s. ; Govan, No. lt, 
93s. 6d.; No. 3, 85s. 6d.; Calder, No. 1, 116s.; No. 3, 87s.; Shotts, 
No. 1, 110s.; No. 3, 90s.; Carnbroe, No. 1, 100s.; No. 3, 86s. 6d.; 
Monkland, No. 1, 95s.; No. 3, 85s. 6d; Clyde, No. 1, 95s.; No. 
3, 86s. 6d.; Eglinton, No. 1, 94s.; No. 3, 86s.; Dalmellington, 
No. 1, 94s.; No. 3, 84s.; Glengarnock, No. 1, 102s. 6d.; No. 3, 
87s.; Carron, No. 1, 105s.; Kinneil, No. 1, 95s.; No, 3, 85s. 

The shipments of pig iron from Scotch ports for the week end- 
ing the 15th inst. amounted to 9488 tons, showing a decrease of 
1229 as com with the corresponding week of 1873. The im- 
ports of Middlesbrough pigs at Grangemouth for the week were 
1815 tons, being an increase of 155 as compared with the corre- 
sponding week of last year. 

A reduction of from 10s, to 20s. has been made in the various 
kinds of manufactured iron that are in request, but it has not 
made such a brisk demand as might have been anticipated. The 
number of orders is slightly on the increase, but they do not come 
in nearly so quickly as they are wan’ Some people affirm that 
a good business in manufactured iron cannot be had until pigs fall 
much lower in prive. Fair quantities of machinery, castings, and 
wrought iron are being exported from the Clyde both to the East 
and the West. 

In the Glasgow district the coal trade is very dull. Supplies 
are rapidly peemenny | at the pit heads, so that many of the 
miners cannot get more than half employment, and there are not 
a few who are unable to obtain any work whatever. Mr. Dunn 
of Wellshot, has stopped his colliery, and paid off all his men, on 
account of the slackness of trade, Throughout Lanarkshire and 
in Ayrshire as well, many of the sale pits are barely kept going, 
although the starting of the blast furnaces has given better employ- 
ment to the ironmasters’ men. By some means or other retailers 
have been enabled to maintain the prices for household sorts, 
but contracts are now had on more advantageous terms. The 
coal trade in the eastern counties is also dull, but efforts are 
being made to foster and increase the export trade. For this 
trade the facilities, both in the Firth and Clyde, have been 
greatly neglected, and more attention to transit and shipping 
would have a good effect at the present time. 

The lockout in the Larkhall district is now at an end, except in 
the case of Messrs. Hamilton and M’Culloch’s miners, who are 
kept out by the unionists, who have pledged themselves to con- 
tribute towards their support until they gain their end, which is 
ls. more wages per day than the employers are disposed to give. 
The coalmasters in the district have, on the other hand, under- 
taken to supply the firm with all the coals they may require 
while the dispute lasts. A split has taken place in the 
union in this district, and a proportion of the men who are in 
favour of peace, have formed themselves into a separate combina- 
tion. All the other districts in the west are taking whatever 
work and wages they can get quietly. Here and there however 
there are cases where the men urge that they have special griev- 
ances. Such is the case at several of the collieries of Messrs, 
Merry and Cuninghame in the Maryhill district, where the men are 
refused work except at 3s. 6d. per day, out of which they have to 
pay their house rents, furnish their tools, and support themselves 
and families. This case is considered all the more grievous that 
the men have accepted each of the general reductions as it was 
intimated. 

While I write the question as to whether there shall 
be a strike of the miners in the counties of Fife and 
Clackmannan remains unsettled. At no time during the 
most prosperous period, when their fellow-workmen in the West 
were making from 10s. to 12s. a day, did the Fife and 
Clackmannan miners average more than 8s. On that sum two 
successive reductions were made, without any resistance to speak 
of ; but when, a week or two ago, the employers gave notice of a 
third reduction to the extent of 15 per cent., the dissatisfaction 
was so great that the men threatened to strike. Their leaders, 
several of whom are judicious men, kept the miners at work, while 
they endeavoured to approach the masters with + sals for con- 
ference and arbitration. So far these proposals have been un- 
heeded, and the employers have threatened to lock out the men 
unless they accept the reduction. At present a plebiscite of the 
men is being taken to ascertain their views on the subject, and it 
is likely the result of the vote will determine the course to be 
followed. 

After being on strike for eight weeks, the blacksmiths in the 
Clyde shipbuilding yards have returned to work on the employers’ 
terms, 

The effect of the recent high prices of fuel has begun to 1 
‘or at 








market to cover their requirements, consequently a fair amount of | least three years the average of sailing vessels built on the Clyde 


trade is looked forward to. 


vails, and there seems every probability of higher rates ruling | more sailing vessels are now constructed. During the firs 


during the next two months, and, indeed, until the close of the 
present shipping season. Bars are still quoted at from £9 15s. to 
£10 per ton, and hoops at from £11 10s. to £11 15s. per ton. 

Most of the rolling mills are fully engaged, and can only enter 
orders for forward delivery. The engineers and ironfounders of 
this district are busy, and some of them have work on hand 
to last them until Christmas. A number of orders for locomotive 
engines have lately reached this district, and in this department 
makers are exceedingly busy. 

The iron ore trade is flat, and prices are rather irregular. 

The coke trade continues very dull, with a downward. tendency 
in prices, and Durham foundry cokes delivered in this district 
have been reduced 1s. 6d. per ton during the last few days. 

In the coal trade there is not much material alteration to notice. 
The principal firms are tolerably well off for orders and maintain 
their rates, but trade generally is quiet and prices are unsettled, 
large purchasers being able to command concessions. In the Man- 
chester market there is a tolerably good demand for the better 
classes of house coal, good furnace coal and steam fuel are also in 





fair demand, but for burgy and slack trade generally is only dull, 
and the poorer qualities are difficult to sell. There has, however, 
not been quite so much forcing of sales during the past few days, 
but under-selling stillexists to a considerable extent. In the Liver- 
ol market there is not much change; a fair shipping business is 
‘ing done, but it is chiefly confined to the coasting trade, the 
foreign shipments being only limited. 





So far as stocks in the pit districts are concerned, these are—with 
the exception of some inferior classes of coal—very low for the 


In manufactured iron a firm tone pre- | had been, until quite recently, something like 1 to 17, but far 


+ 


t six 
months of the present year the average has been 6 sailing to 10 
steam vessels per month ; and since then the proportion of the 
former has greatly increased. In the month of July there were five 
of each built, and so far as the present month has gone the whole 
of the launches have been sailing vessels, with but one or two 
very inconsiderable exceptions, 

Messrs, J. Keid and Co,, of Port Glasgow, have launched the 
Lammermoor, 250ft. x 40ft. x 26ft., a finely-modelled iron clipper- 
ship of 1650 tons, for the East India trade of the Waverley line. 
Messrs. Robert Duncan and Co,, o of Port Glasgow, have 
launched the Nelson, 1250, and 230ft. < 36ft. x 21ft., for Messrs. 
P. Henderson and Co.’s line of New Zealand emigrant ships. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ircannot be said that there is any real improvement in the 
general state of trade, but it is not to be denied that there is a 
better tone prevalent, and a more hopeful feeling as to the course 
trade may take during the autumn and winter. : 

A section of the manufacturing community is sanguine that, 
with the lower prices of fuel and a slight reduction in wages, we 
may expect an augmented demand for many classes of goods which 
are thus quoted at lower rates. Certain kinds of steel and some 
brands of iron have already been reduced, and will probably come 
down a little more when the miners’ wages question has been 
finally disposed of. : . 

Another step towards that consummation has just Leen arrived 
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at, it having been decided to proceed with the arbitration as to couple of months ago the Darlington agen yt judge decided 


the 24 per cent. in London on Thursday. Mr. Robert Baxter— 
of Baxter, Rose, and Norton, London, solicitors—has been named 
on behalf of the colliery proprietors ; the representatives of the 
men being Mr. Lloyd Jones, London, and Mr. Samuel Woffinden, 
of Elsecar, near Barnsley. The latter isa practical working miner. 


that the custom of laying off ironworks without due notice to the 
workmen was illegal, and the Darlington Iron Company were in 
conseq uence pelled to te their workmen for being 





| laid off during Whitsun week. Since then, however, the company 


Mr. Jones will act in consequence of the unavoidable absence of | 


Mr. Burt, M.P. It is hardly necessary to state that the result of 
this arbitration is looked forward to with much interest by the 
24,000 men and boys who will be aff-cted by it. 

At present all the collie ies are again in operation with the ex- 
ception of those belonging to Earl Fitzwilliam at Low Stubbin and 
elsewhere, and that of the Strafford Main Company. In conse- 
quence of the increased output, caused by the termination of the 
strike, the railway traffic has been augmented, anda much larger 
tonnage of coal is being sent over the Great Northern line to 
London from the South Yorkshire district, 

Despite this increase the coal traffic is yet below the average, 
and it is mentioned that the decrease during the past seven months 
to the metropolis alone—as compared with the corresponding 
period of last year—amounts to about £100,000—of which not less 
than £35,000 will have to be borne by the Great Northern Com- 
pany. The late strike was responsible for part of this serious 
diminution--the Great Northern having suffered to the extent of 
about 33,400 tons (when compared with the same period of 1873) 
during the three weeks it lasted. From Langley Mill, Clay Cross, 
and other Derbyshire collieries situate on the main line of the 
Midland Railway Company a large tonnage continues to be sent to 
London and to statiors on the Great Eastern system. 

Of late a good reciprocal business has sprung up between the 
South Yorkshire colliery district and the newly-developed North 
Lincolnshire ironstone field. Several of the Yorkshire firms, 
very naturally attracted by the continuity of the Lincolnsbire 
district, have become interested therein, and in some instances, 
have erected blast furnaces on the spot. In other cases the ore 
is sent into South Yorkshire for smelting, reciprocity being gained 
by utilising the wagons on their return journeys for the con- 
veyance of coal and coke, At the present time a considerable 
quantity of coke is being made at Silkstone for the use of the 
Frodingham-—Lincolushire—Iron Company’s furnaces at Froding- 
ham. In the more immediate neighbourhood of Sheffield the 
majority of theblast furnaces are being worked with Northampton- 
shire ores, while in the cases of two or three leading companies 
Spanish ores are being tried, as well as others from Elba, Algeria 
and other parts of Northern Africa. Owing to the apparently 
interminable Spanish civil war, the ores of that country cannot 
at prescnt be profitably usd, to the material loss of several British 
iron companies, 

Hematite pigs from the Cumberland and Barrow district, which 
are largely used hereabouts, are a little easier to buy, current 
figures being these :—For Bessemer hematites, No. 1, 95s.; No. 2, 
92s, 6d.; and No, 3, 90s., ordinary being 90s. for No. 3; 87s. 6d. 
for Nos. 4 and 5, 105s. for Mand W. At Maryport No. 4 is 90s., 
and M and W can be bought for 90s. Bessemer No. 3 at the same 
places is quoted 95s. per ton. Scotch pigs for founders’ use are 
not obtainable, many brands being still excessively scarce. 

In common with the same classes of ironmakers in other parts 
of the kingdom, the puddlers and shinglers employed in this dis- 
trict have received an advance in wages of 3d. per ton. A local 
newspaper drily says that the effect of this ‘‘ arrangement will be 
to raise the men’s wages when work is slack, and to reduce them 
when it is plentiful.” 

Whether this be the case or not, it is quite clear that an ad- 
vance of wages is just now altogether a step in the wrong direc- 
tion. Iron and steel cannot very well be drop with a rise 
in wages, which is almost sufficient to counterbalance the fall 
in the price of coal, and whick may for some time to come hinder 
the proper progress of the local iron trade. At present both the 
iron and steel industries are exceedingly quiet, there being little 
activity even in departments—such as the mer— hitherto 
fully engaged. The rail mills are only indifferently off for work 
taking them all round, and there is not a great call for axles, 
es. or tires, Some few firms are pretty well off for work in 
these respects, but as a rule the inquiry is on a very limited scale. 

At the annual meeting of the Northfield Iron and Tire Com- 
pany, Limited, Rotherham, a profit of £3111 4s, 5d. on the year’s 
working was shown. It was decided to appropriate it towards the 
loss of the previous year. 

At the meeting of the Industrial Coal and Iron Company, Limi- 
ted, near Sheffield, the report presented showed that the outlay 
on dead work during the year had been £56,144 11s. 9d. The 
Dunston and Haigh Moor seams are both nearly reached, and will 
be worked as soon as possible. Notwithstanding the very con- 
siderable reduction in the price of coal and the disturbance in the 
labour market the collieries and brickworks have yielded a hand- 
some profit, but under the special circumst of the pany a 
dividend at the rate of only 5 per cent. per annum was declared 
for the half-year. 

The meee of the Shefiield Tramways Company, Limited, states 
that the half-year’s workings have been satisfactory, and out of 
the profit made a dividend is declared at the rate of 74 per cent. 
per annum. 

The fourth half-yearly report of the Leeds Tramway Company 
states that there is a balance of profit of £3207, out of which it is 
proposed to pay a dividend of 6 per cent. on the share capital; the 
whole of the Jines have now been completed, and will shortly all 
be in working order. 

The report of the Sheepbridge Coal and Iron Company, Limited, 
was issued on Wednesday to the shareholders, After paying a 
total dividend for the year of £12 7s. 6d. and £2 5s. on the £55 
and £10 shares respectively, it is proposed to carry £50,000 to the 
reserve fund. 

The directors of Samuel Fox and Company Limited, Stock- 
bridge Works, Sheffield, in their report state the year’s profits to 
be £39,351, making with the balance from last year £67,655 
available for dividend. Ten per cent. is to be paid as dividend, 
and £36,000 is written off in extinguishment of the goodwill ; and 
the balance of the purchase money (£43,055) has also been paid off 
during the year. The annual report of the Staveley Coal and 
Iron Company, Limited, near Chesterfield, states that the net 
profit for the year amounts to the sum of £263,921 4s, 10d. Out 
of this dividends are paid of £15 per share on the A and C shares; 
and £2 per share on the B and D shares, free of tax in all cases. 
£60,000 is added to the reserve fund, leaving £32,111 to be 
taken forward to next year’s account. The directors observe 
that the extraordinary demand for coal and iron was seriously 
checked in the early part of the year, and that considerable 
depression prevails throughout the iron and coal districts. They 
have made every possible provision for meeting the increased 
competition in the trade, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


OveER the past week on improved demand for all qualities of 
pig iron has ip ey and the indication of a better tone is much 
more decided than it has been at any time during the preceding 
six months. No. 3, was sold on Tuesday for 72s, 6d., being 
nearly 10s. per ton more than the prices realised immediately 
before the recent strike of ironstone miners in Cleveland. Forge 
iron is also in better request, and considerably less is going into 
stock. No. 3, however, is the quality§chiefly in om and of 
this number the production is larger than of any other, A gradual 
improvement of production is in progress, and it will soon, it is 
expected, be up to the level of this time last year. 

early all the finished ironworks on Tees-side are this week'!laid 
off on account of Stockton races, which commenced on Tuesday. 
A singular difficulty bas caused all the finished ironmakers in the 


district to give formal notice to their men that on and after | at Merthyr an 
i About a for quantities is a trifle over 13s. 


Saturday last their services would not be req 





has brought into operation anew set of rules, with the object 
of avoiding similar claims in future. The men, or at least a large 
number of them, refused to work under the new rules, and there 
was accordingly a stoppage of a large portion of the works up to 
Saturday, when the men agreed to resume work under the new 
arrangement, The usual custom on Tees side has been to close 
the works during the Stockton race week without any notice to 
the workmen, but owing to the decision recently given in the 
Darlington County-court, the whole of the ironworkers in the 
Cleveland district received notice that their services during the 
race week would not be required. Of course, the men will resume 
work as usual next week. It is proposed to ider this questi 
by the arbitration board, in order that some arrangement may be 
arrived at which will obviate the disagreeable circumstances that 
have lately arisen. : 

Prices do not much improve in the finished iron trade, and 
orders are given out very sparingly. The Springfield works of the 
Darlington Iron Company have not yet been re-started. There is 
an almost total cessation of work on Tees-side during the present 
week, 

At a meeting of the shareholders of the Hexham and Allendale 
Railway Company; held on Saturday last, it was proposed to 
extend the line to Allendale Town. The chairman, however, 
announced that the extension would cost £8000, and the com- 
pany was not at present in a position to carry it out, 

The contract for the construction of the Castle Edenand Stockton 
Extension of the North Eastern Railway has been let to Messrs. 
Thomas Nelson and Sons, of Carlisle and York. The contract for 
the new line from Newcastle to the Northumberland Dock has 
been let to Messrs. J. Waddle and Company, of Bathgate, 
Edinburgh. ; 

The North-Eastern Railway Company came into possession of 
the Blyth and Tyne Railway on Monday. 

A curious and rather important case under the Master and 
Servant Act came before the Gateshead County Police-court on 
Tuesday last. A number of workmen in the employ of Messrs. 
Hugh Lee Pattinson and Co., chemical manufacturers, su d 





There has been a little movement since my last in connection 
with Aberdare Works, but it is only slight. Dowlais Works are 
doing better than they have been forsome time, andat Cyfarthfa one 
furnace and one mill are now going. I doubt, however, whether 
there will be anything like a reaction until the reductions come 
into force. Ironmasters cannot make rails for £7 10s., the prevail- 
ing quotation now, and are more disposed to close their works 
than attempt it. 

The “‘ Universal Coal Cutting Machine,” invented by Mr. Clapp, 
a medical gentleman, I believe, of Nantyglo, was tried last week 
at Newport, Mon., with marked success, as regards its application 
to a large block of stone, and every indication given that it would 
do good work in the coal-pit. 

The principle upon which the machine is constructed is such 
that the borers may be applied horizontally or vertically. The 
machine is square in form and stands on four flanged wheels, which 
are to afford facility in front of the coal face. When placed on 
guide rails and strutted or blocked (in order to resist the thrust 
on the machine when at work) jack screws at the top of the frame 
are screwed against a short length of timber inserted between 
them and the roof, so as to secure the head of the machine. This 
done the nine borers are propelled by a guiding chain ingeniously 
applied, and with a force representing two-horse power the nine 
borers are driven a depth of 3ft. in as many minutes, and by any- 
thing like active work six insertions can be given and a total of 
nearly forty superficial feet undercut per hour. 

The inquiry into the Bargoed Railway accident has been ad- 
journed. It seems due to keeping steam on too long upon a 
gradient of 1 in 38 at places, and a locomotive and trucks being in 
the road. 

I shall expect another reduction of ironworkers shortly. Trade 
cannot well be revived without a reduction from the commence- 
ment of 20 per cent. to the colliers, and 30 to the iron- 
makers. This would necessitate that on the Ist of September 
the reduction should embrace all classes of. workmen. 
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their employers for a fortnight’s wages in lieu of notice. About 
the 10th of June last twenty-seven decomposers in the employ- 
ment of the firm, in consequence of a reduction of wages, gave in 
a fortnight’s notice to leave, and when it expired on the 24th of 
June they carried out the terms of their notice, The works could 
not go on without these men, and hence all the remaining 600 or 
700 workmen employed by the firm were thrown out of work. 
It is contended that the action taken by the decomposers 
did not amount to a strike, seeiug that they gave due 
notice of their intention to leave, and that the fact of 27 men 
leaving work did not justify the emplovers in locking out the 
remaining 600 or 700, On the other hand, the employers rely on 
the following rule :—‘‘ In case the works should at any time be 
wholly or partially stopped in consequence of fire or other accident, 
want of raw materials, necessary repairs, strikes, or from causes 
beyond the company’scontrol, the company shall tothe extent of the 
men thrown out of employment, be relieved of the necessity of 
giving the notice hereinbefore provided. In like manner, work- 
men who are unable from accident, or other unavoidable cause, 
to give such notice, shall also be relieved of their engagement to do 
so.” The case is adjourned until the 20th inst. 

Very complete arrangements have been made for the meeting of 
the Iron fo Steel Institute to be held at Barrow-in-Furness the 
week after next. A reception committee has been organised at 
Barrow, and the entertainment to be provided for the institute 
will be of a very sumptuous kind, although it can hardly be ex- 
pected to equal that which was provided by our Belgian neigh- 
bours last year. A large number of papers have been promised, 
including one by Mr. Cockburn, chief mining engineer to the 
Messrs. Pease of Darlington. on Walker’s patent safety detach- 
ing hook. By means of this exceedingly valuable apparatus a 
serious accident was prevented only last week at the Tocketts 
Sinking, near Gainsbro’, and where it is at work overwinding is 
rendered impossible. Other papers, dealing with the industrial 
features of Barrow district, have been promised, and altogeth 


















a most successful and profitable gathering may be expected. 

Very little alteration has taken place in the aspect of the 
Northern coal trade during the past week. On Saturday an inter- 
view took place at Newcastle between the members of the 
Seteneagh coal trade and a deputation from the Miners’ 
Association. Mr. Henderson, late M.P. for Durham, was chairman, 
and pointed out that although the best steam coal was nominally 
18s, per ton, by far the larger portion was sold on consignment at 
a much lower figure. A considerable part of the coal produced 
was small, and this quality had fallen in price from 8s. and 10s. to 
4s, 6d. and 4s. per ton, and even at the latter price a large quantity 
was unsaleable. The proposition of the masters was that the 
40 per cent. now paid be reduced to 20 per cent., which would 
be a reduction on the gross earnings of about 144 per cent., but 
in order that there might be ample time to carry out the 
necess: negotiations it is proposed that the reduced rate of 
oan ae not take effect before the lst of October. 

No further action has been taken respecting the proposed 20 
per cent. reduction in the Durham coal trade. The Durham 
miners held a great demonstration on Saturday last on the race- 
course of the city. Upwards of 50,000 were present. A resolution 
was declaring that the only true solution of the labour 
difficulty lay in the extensive establishment of co-operative institu- 
tions and congratulating the union that its members had been 
able, during the past year to deposit £15,000 in the Co-operative 
Mining Socie 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ScARCELY have the ironworkers settled down after accepting the 
10 per cent. reduction, than the colliers are beginning to ferment 
again, and threaten a dogged interference with trade. It reminds 
one of the period before the strike, when as soon as one colliery 
was settled the men of another put in their claims and struck 
until the employers 2 on a bold front and resisted, and the great 
strike of 72.73 was the result. 

I fear we are drifting towards a strike now. The coalowners 
met at Cardiff on Friday last, and decided to reduce the wages of 
the colliers on the 1st of September 10 per cent., but they further 
resolved that if this reduction be resisted, and a strike ensue, then 
they will not restart their collieries but at a greater reduction. 
Until this reduction be pted by all the men in the collieries 
belonging to the association, only a day-to-day contract will be 
observed, but assoon as all the collieries are in work then they 
will return to the old monthl. ement. 

A mass meeting and several important delegate —o— have 
followed on the part of the men, and the upshot is that they are 
going to request an interview with the masters, so that an oppor- 
tunity can be given them to hear the why and the wherefore of 
the reduction, and should the employers not rescind their reso- 
lution in all probability we shall have another strike. The steam 

coal colliers er taken action, they are to be followed by the 
house colliers, who are to meet this week. 

The singular tenacity with which colliers, as a rule, carry out 
their views, is shown in the case of Everglyn. At this pit a dis- 

ate arose which involved a question of ten’ hs, the men re- 
ot, and there seems a very remote likelihood of their giving 
way, as many have found work in other pits. 

The coal trade is looking up a little; in some towns the price 








has fallen 2s. per ton, and the very best steam coal is now quoted 
TDowlais for 1 s., while at the pit the quotations 





























| 4, 
| | 

Castings—Large— £4 a £ 4. ad. || Iron—Pigin Scotland—| 424, £4. d. 

bam ...s000/11 0 .-1910 0] BOE coccccesce| CM 8 © 
85 .900 No. B ..sccseeee| 4 5 6.2.0 6 0 
815 ..10 5 0 | Pigin Yorkshire— 
oo .000 Nal ... -| 476.000 
70 .900 465 .000 
oo .000 40 .000 
8 0 11 0 0), 8 0 -9 00 
= | 1010 = ..1110 6 
Bi 1610 ..19 0 ai | }1315 ..16 0 © 
0 «M4 0 0)! eer | 8 0 2.810 0 
0 .19 0 0| pecovssee | OO wo OM © 
0 «00 0) 8. Yorkshire, Steel 1015 ..1110 0 
0 16 0 0) Do. rn 8 5 49 OQ 
oo .000 Wales ...-.--.-| 7 2 6.810 @ 
0 ..20 0 0 | Rails—Old—Cleveland| 56 ..6 09 
| Staffordshire ....| 0 0 ..00 0 
0 ..85 00 «| 610 .700 
0 «..8710 0 Railway Chairs— | 
8 0 ..t7 0 0| f} |} 510 .600 
940 ..96 0 0} 40.4326 
.|7510 ..00 0 0 70 .800 
00 .000 
9 0 ..93 0 0 +1310 © 
00 .000 +1410 0 
015 ..017 0 17 @ 6 
23 .17 0 -1500 
013.000 16 0 0 
13 4.00 0) | 55 --58 0 6 
| 2 0 ..2015 0 
01s ..019 0 -|2215 ..23 00 
07 6.010 0 -|21 2 6.81 7 6 
| -|9315 .000 
oll .016 0 210 .000 
013 ..0 0 0) (60 .000 
010 . 014 0) -|%.0 ..2900 
06 ..010 0) -|00 .000 
O13 .. 018 0) 36 0 «..8610 0 
{| 20 «..30 0 0 
010 6..0l 6)! 33.0 =«..3510 0 
Oll «0 0 0) -|97 17 6..28 0 0 
014 .. 018 0)! -|\7 0 4.000 
14.1260 410 ..45 00 
12 .1 3 9)) 30.000 
018 ..016 0 .'5), p.gal.| 0 3 6..0 0 0 
oluW .008 , English pale | 3010 ..0 0 0 
05 ..010 0) WD seveeeseee | 2810 «OO O 
@0 «0 0 0}! Foreign pale “}°0 © .000 
012 .. 018 0) oe }00 .000 
on .01 0 iy 00 .000 
| /9 0 2.000 
-|1010 ..11 0 0 osce |25 0 ..% 0 0 
910 «10 0 0)) E. I. Fish 30 .000 
| 70 ~8 00 Yellow. ... -|23 0.000 
-|1010 ..1412 6 || Quicksilver, per le 20.000 
.| 930 .. © O O|| Spelter, Silesian, tn.. | #1 lo. 5 @ 
128 © uM O 6 English, V. & 5....... oo .000 
-|l0 @ ..18 0 0 | Steet, Bewemer, Rougi:, | 12 0 .13 0 0 
|| Do. do., manufactured ../12 0 ..17 0 0 
.|.910 ..10 0 0|| Do.,cast, Sh 7/23 0 80 0 0 
1110 «..18 0 ©|| Do., best, do, -|35 0 ..60 0 0 
li 0 4.1110 0)|| Do, -|190 .3 00 
«| 910 +10 0 0)| -(20 0 ..23 00 
ll Oo ll 5 0) -|2) 0 «3060 
910 ..10 0 0} 4110 ..000 
90 «915 4 -| 00 «000 
918 -1010 0 -|99 0 ..1000 0 
1010 ..11 0 0| .|9% 0 «000 
6 0 ~-6 6 0) 70 «000 
%0 .000 
-|lL1lo ..18 0 0 -|% 0 ..95 0 0 
-|1310 «18 0 0 -|98 0 «000 
.|12 0 ..1220 0} 
-|1L10 «18 0 0} 
-|/1L15 ..14 0 0} 180.1140 
130 «15 0 0} 1140.23 00 
+1110 0 1146 0.2106 
-~@0@0 220.270 
a 00 
- 00 
9 0..110 @ 
‘. — 6 0.118 0 
“= 50.117 0 
_- 20.240 
:_=— 07§.. 0 0 8% 
6... = 0 0..2810 ¥ 
cea 0 0..16 0 0 
+ 610 0 Prices lower. 
4. 1 
a 2 s.  £ 
oji2 01410 111013 0 
10 1 oll 5 
¥ 0 lo Ol S 
lo ners 
CY] 

Quebec, oak 9 10 
Elim 1 0 0 
Ash ... I 0 0 

Dantsic & Memel oak 10 0 
Fir 1 4 
- 10 

lo 
0 
a. 


ts 
ecocecs asSoSSoo 


; 
z 





Feo maawacura®eweaaase 
eccoeSoSuanSccocooces> 
FPeccasaver wuss sews » 
oa - ~ ~- 
eSeo coeceS Shoes oS accousor 


; 
eocoP aaaPotcooSocdS 


BEBonSESr SSeESECESS 


s 
BESSn Sr weSSSowks 
coooraeta 








SaB Bovcaaanmvvmuaawsaces, 
Seo SeceBoSoauc 


Seo 
ese 
Seo 
Sau 





THE Untrep States In0n TRADE. —The revival of business in the 
iron trade, which is so generally commented on by the press, is only 
and prospective, The improvement in prices is scarcely per- 
ceptible, and the increased demand will not start many mills or 
furnaces not now in operation. Of most kinds of pig iron there 
is still a large quantity in stock. We make these statements after 
careful inquiry in many quarters, Undoubtedly trade is looking 
up, and the worst is over, but it would be well not to augur im- 
mediate prosperity from the hopeful signs of the past two weeks, 
It is far from probable that there be any general revival of 
business before September. As yet the prices obtained, either for 
raw or manufactured iron, do not compensate the makers, Mone 
is still lost on pig iron and on bar iron, Why not wait until it 
pays to make iron before endeavouring to effect sales? And is 
there not room for the suspicion that some of the parties who are 
now buying iron are m to do so because they see that prices 
must po tome later in the season ?—Bulletin of the Iron and Steel 


Association, 
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LITERATURE. 


Horizontal Wells: a New Application of Geological Principles to 
Effect the Solution of the Problem of Supplying London with 
Pure Water. By J. Lucas, F.G.S. London: Edward Stan- 
ford, Charing-cross. 1874. Small 4to., with map and illus- 
trations. 

Tuts is an able little work, by a man obviously master of 

his subject in its principles and details, although we must 

add in the same breath, that we find in it —s very 
new, and that a good deal is necessarily the result of com- 

ilation. Its object is to enforce the proposal which has 
| seer made by so many, and in so many different forms, 
for supplying London with water derived from the chalk 
and green sand formations—one of the most recent advo- 
cates of which has been Professor Tyndall. Subordinately 
the author points out that many other towns, of less mag- 
nitude, are so situated in Wiltshire and the counties about 

London, as to be capable of water supply from the same 

sources, or either of them; and as these towns have natural 

rights, as he very properly contends, to the water supplies 
that nature has provided for them within their precincts, 
he proposes that one general and comprehensive hydro- 

eological survey of the whole area capable of being supplied 
ae those water-bearing formations of which he treats, 
should be made with a view to fixing with the stamp of autho- 
rity the water rights of the capital and all the towns within 
the area, so that all parties should hereafter know the 
limits of these rights, and litigation or encroachment be 
avoided. Such a survey would, undoubtedly, be most 
desirable to be undertaken by the State, or under its 
authority ; for, much as has been said, written, deposed to, or 
reported upon the subject of these subterranean water sup- 
plies, no adequate or sufficiently comprehensive view has, in 
ouropinion, yet been presented to the publicthat would enable 
it and Parliament to decide definitively, and free from all 
doubt, upon the many complicated questions which should 
be peremptorily settled before legislative sanction ought to 
be given to a scheme which, to Be of any real value, must 
abolish the entire existing water supply of London by the 
surface water of the Thames and New River, and transfer 
it to the subterranean waters of the chalk and green sands. 

However little doubt may exist as to the adequacy in point 

of quantity of these latter sources—and there exists none 

as to the superiority in quality of their waters as compared 
with the existing London supply—there are many other 
questions arising out of these main ones, and of the varied 
needs of a vast metropolis, that will require the very 
highest scientific and engineering skill and unbiassed 
consideration, before they can be solved in a manner 
embracing all the conditions, and in one adequate to the 
gravity of the interests at stake. To all this one compre- 
hensive hydro-geological survey and report is certainly the 
necessary first step. Almost every partial report or pro- 

sition which has hitherto been laid before the public has 

a biassed by some favourite crotchet, or by the ultimate 

professional views of the authors. We are not at all 

sanguine, however, that any such report could by possibility 
put an end to mutual encroachment or litigation, while our 
judges continue to hold the antiquated and now nonsen- 
sical doctrine upon which even some late decisions have 
been based—that waters under the earth follow unknown 
and unascertainable courses, of which the law can take no 
certain cognisance. The author of this work commences 
by a very lucid though brief exposition of the hydro- 
geological principles upon which the water supply from 
the chalk and green sands, with their many copious springs, 
depend; and, based upen these principles, proceeds to 
develope the method for collecting these waters for metro- 
politan supply which he proposes for adoption—viz., that 
of adits, or subterranean catch-water drains, which he calls 
“horizontal wells.” He shows that where pervious aud 
impervious strata exist in alternating beds with a greater 
or less dip, that the water deposited from the atmosphere 
percolates until it meets the first impervious bed, 
the surface of which it follows along the line of dip 
on which it runs forth as springs; that in strata of 
intermediate degrees of porosity or absorbent power 
the contour line of springs will be found near the top 
of the formation, as in the case of the chalk, which can 
hold 20 lb. of water per cubic foot without appearing wet, 
but, as in the case of highly-fissured or porous sands and 
sandstones resting upon impermeable or much less pervious 
beds, the line of springs will be found issuing near the 
base of the former. After pointing out instances in which 
tunnels driven horizontally to greater or less distances from 
wells sunk in such alternating strata have largely increased 
their supplies, and referred to the very large out-tap of 
water produced by railway tunnels, such as that at Seven- 
oaks, penetrating such strata at angles not deviating greatly 
from the line of dip, he puts in very clear form the fact 
that the maximum supply from the mineral sponge must 
be procured by tapping*it more or less nearly upon 
the line of strike or along the contour of outcrop at 
the side of dip. Such tappings—or “horizontal wells,” as 
the author calls them—are nothing new in principle, for 
they are nothing but covered catch-water drains, familiar 
to all arterial drainage engineers. Nor, we believe, is their 
application quite new with respect to London water supply, 

being embraced, we must presume, in the project of Mr. P. 

W. bestow of several years back, referred to by the 

author, for securing a supply of 60,000,000 gallons per 

diem from an adit or rien of this description extending 
from Gravesend to Lewisham. Such horizontal wells also 
formed a feature in the project of Mr. Torquil McNeill for 
supplying London with water from the Thames, after its 
filtration upon a vast scale through the Bagshot sands, to 
which he proposed to conduct and return it thence to Lon- 
don. We with the author—indeed, few persons can 
be found who would disagree with him—that the quality 
of the water supply to London needs improvement; at the 
same time, we cannot forget that a vast deal of chemico- 
sanitary quackery is mixed up with these j sanrer sg recur- 
ring reports upon the quality of the London waters, and at 
length some sound medical authorities have begun openly 
to avow that the supreme purity of potable water is not so 


imperatively necessary to health, The real public grievance ! at 





as regards the existing water supply appears to us to be 
the enormous waste of the money collected in water rates 
by the existence of a number of companies, each with its 
independent staff of well-paid officials, and each with a 
quasi monopoly over its own district. Many of these com- 
tag ag, for example, the Southwark and Vauxhall— 

ve for a length of time been paying splendid dividends, 
and yet have very recently succeeded in extorting advanced 
water rates on the plea of being obliged to extend their 
works—an argument, we should have thought, for lowering 
the rates rather than increasing them. The quality of the 
water obtainable from the chalk and green sands is ad- 
mitted on all hands to be unexceptionable, and that its 
quantity would be amply sufficient we do not think admits 
of much question, although it may be very doubtful how 
far it could be obtained under a head sufficient to keep the 
street mains always filled and at a pressure sufficient for 
the extinction of fire in all parts of the metropolis. In 
any case, however, a very large outlay would have to be 
made to collect it and bring it into use. As to this our 
author gives us no estimates, nor were such perhaps to be 
expected, as his work only treats of a fragment of the 
whole subject, and he is not, we believe, professionally an 
engineer. In an appendix the author gives in tabular form 
a valuable body of information on many points concerned 
in the source of water supply of which he treats, and 
although these tables are in many cases judiciously ex- 
cerp from parliamentary and other documents, there 
are none of them without a certain amount of original value, 
and not one that can be considered as mere “padding.” 


Instructions on Modern American Bridge Building; with Prac- 
tical Applications and Examples, Estimates of Quantities, and 
Valuable Tables. Illustrated by four plates and thirty figures. 
By G. B. N. Tower, Civil and Mechanical Engineer. Boston: 
A. Williams and Co., 135, Washington-street. 1874. Triibner 
and Co., 57 and 59, Ludgate-hill, London. 

THE contents of this little volume are devoted to an elucida- 

tion of the strains upon ordinary timber trusses of the types 

principally employed in the United States. Some tables of 
the different dimensions of trusses of this description are 
given, upon the authorities of Vose and Trauterine, which 
will be found useful to those whose duties may require 
them to design timber bridges. The defects of the Ameri- 
can timber bridges of the compound type have been fre- 
quently pointed out in our columns. It is admitted on all 
sides that those at present constructed and in working 


order are merely so many very indifferent substitutes for. 


their iron successors, which are certain to supersede them 
before long. A wooden bridge for railway purposes of 
moderate dimensions will last, with proper care and repairs 
attended to in time, a considerable period ; but when the 
span becomes large the effect of the heavy rolling load 
speedily begins to tell upon it, and the whole structure 
reaches a very shaky, rickety condition. The constants as 
well as the factors of safety for timber must be received 
with caution, as they vary not only for different but for the 
same description of walk, The safe plan for an engineer 
to adopt when about to construct a large timber structure 
is to find by actual experiment the compressive and tensile 
strength of some dozen samples or so of the wood he intends 
to employ, and then calculate his working strains upon their 
average result. An engineer cannot calculate designs of 
timber so closely as those of iron. He must in all cases be 
liberal of his material, and very often will have to make 
quantity to do the duty of quality. The loss of sectional 
area in wooden structures is comparatively very large, owing 
to two causes: the first is that no rolled sections—that is, 
forms particularly adapted to resist strains of a certain 
nature—can be obtained ; and secondly, the connections 
and attachments involve a considerable sacrifice of the 
theoretically available sectional area of the various mem- 
bers. This is not of much practical importance, as, wher- 
ever timber structures are much used, the material is 
generally tolerably abundant. Mr. Tower gives a few dia- 
grams of trusses which are well executed, and the division 
of the contents into distinct headings and paragraphs 
facilitates the use of the book. 





THE BRITISH ASSOCIATION AT BELFAST. 


(From our Special Correspondent.) 
Betrast, WEDNESDAY MornING 

THE proceedings of the British Association at Belfast are fast 
drawing to a close. Altogether it has been a quiet and successful 
meeting, presenting no exceptional features. Professor Tyndall's 
opening address ia generally voted to have been “heavy,” and those 
who expected from the popular lecturer a lively rattle of smart 
sayings were disappointed. The address has caused more mental 
friction than anything else which has since come before the 
British Association ; nearly all the preachers in Belfast attacked 
it last Sunday. Another popular speaker, Professor Huxley, 
who when President of the British Association at Liverpool 
equally disappointed the listeners with a heavy address, now that 
the responsibilities of the presidential office are off his shoulders 
has resumed his normal style of speaking. Last Monday he 
gave an excellent lecture on the “Hypothesis that Animals are 
Automata, and its History,” in the course of which he recognised 
the reality of the facts of mesmerism, a subject on which the 
British Association possesses no recorded information. Sir John 
Lubbock’s lecture on “ Wild Flowers and Insects” was highly 
interesting. The following extract serves to show how progress 
in the knowledge of the realms of nature is being made outside 
the realms of pure physics :— 

“Many flowers close their petals during rain, which is obviously an ad- 
vantage, since LD agg em the honey pollen from being spoilt or washed 
away. Every , however, has observed that even in fine weather 
certain flowers close at particular hours. This habit of going to sleep is 
surely very Why should flowers do so? In animals we can un- 
derstand it ; they are tired, and require rest. But why should flowers 
sleep? Why should some flowers do so and not others? Moreover, 
different flowers keep different haurs. The ‘a! opens at sunrise and 
closes at sunset, whence its name—day’s eye. e dandelion—leonted or 
taraxacum—opens at seven and closes at five ; arenani wmbra is open from 
nine to three; nymphsa alba from about seven to four; the common 
mouse ear hawkweed is said to wake at eight and go to sleep at two ; the 


wallis arvensis—to wake at seven and close soon 
i. at four in the morn 


rogopogon pratensis 
nh before twelve, whence its lish name, “ John go to 
ore’ 


, open in the evening. Now it is 
by night flying insects, would 
open by day, and, on the other hand, 
that those which are fe y bees would gain nothing by bein; 
open at night. Nay, it would be a distinct disadvantage, because it woul. 
render them liable to be robbed of their honey and pollen by insects which 
are not capable of fertilising them. I believe, then, that the closing of 
flowers has reference to the habits of insects, and it may be observed 
also in support of this, that some fertilised flowers never sleep, and that 
some of those flowers which attract insects by smell, emit their scent at 
particular hours; thus, hespien matronalis and dychins vespertina, smell 
in the evening, and orchis bifolia is particularly sweet at night. I have 
been good-humouredly accused of attacking the little busy bee, because I 
have attempted to show that it does not possess all the high qualities which 
have been popularly and poetically ascribed to it. But if scientific obser- 
vations do not —_ 4" support this intellectual eminence, which has been 
ascribed to bees, they have made known to us in the economy of the hive 
many curious peculiarities which no dolt had ever dreamt of, and have 
shown that bees and otber insects have an importance as rds flowers 
which had been previously unsuspected. To them we owe the beauties of 
our gardens, the sweetness of our fields. To them flowers are indebted for 
their scent and colour ; nay, their very existence in its present form. Not 


by it. Other flowers, on the con 
obvious that flowers which are fi 
derive no advantage from 


been gradually developed by the unconscious selection of insects, but the 
very arrangement of the colours, the circular bands and radiating lines, 
the form, size, and position of the petals, the arrangement of the stamens 
and pistil are all arranged with reference to the visits of insects, and 
in such a manner as to insure the grand object which renders these visits 
necessary. Thus, then, I have attempted to point out some of the rela- 
tions which exist between insects and our common wild flowers. The 
whole subject is one, however, which will repay most careful attention ; 
for, as Muller has truly said, there is no single species the whole history 
of which is yet by any means thoroughly known to us.” 

Dr. Odling gave an experimental lecture to working men last 
Saturday on the subject of “ Oxygen,” which also gave great satis- 
faction. 

So far as the work of the sections was confirmed, the papers 
read before them proved that much steady useful work is going 
on in the shape of cataloguing observations, determining various 
standards of measurement, and so on ; but nothing of new and 
startling interest to science has been made known at this meet- 
ing. There are two points of view from which British Associa- 
tion meetings can be criticised ; there is the “scientific” point 
of view and the “general public” point of view. It has been 
argued that all papers at the British Association should be of the 
scientific value of Professor Maxwell's lecture at Bradford ; that 
lecture was fully understood only by highly-educated physicists, 
to the large number of Bradford people present it was about as 
interesting as if it had been delivered in the Chinese language, and 
the man of science who moved a vote of thanks for it at the con- 
cluding meeting candidly confessed that he did not understand 
it himself. From a scientific point of view that lecture 
was one of the best we have had for years; from a popular 
point of view it was one of the worst; but as the bulk 
of the listeners in a popular body like the British 
Association are local people, not educated, or only moderately 
educated in science, a preponderance of abstruse and highly tech- 
nical papers would ruin the British Association in two points—of 
numbers of members, and amount of annual income ; the latter 
circumstance would stop the useful scientific researches made by 
committees aided by money grants. Hence, as one who has had 
much experience for many years in watching the proceedings of 
the British Association, 1 maintain that the average tone of the 
papers errs rather on the side of being too technical for the aver- 
age comprehension of the listeners, and that, considering all the 
forces by which the British Association is surrounded, the course 
adopted by the managers is the best one they could take under 
the circumstances, the error, if there be one, being in favour of 
science, and not of popularity. If the Royal Society and similar 
bodies did not exist, there might be a stronger plea in favour of 
the argument that the British Association proceedings should be 
made so highly scientific as to reduce its members and income 
by four-fifths. 

The chief newspapers here are the Belfast News Letter and the 
Northern Whig, though there are many others besides. The 
former is nearly 150 years old, and belougs to Mr. Henderson, 
the Mayor of Belfast. It has summarised all the proceedings of 
the British Association very creditably. 

Professor Tyndall has been working unostentatiously and 
energetically to help on the business of the meeting, and has 
proved a model president. 

The British Association will meet next year at Bristol, under 
the presidency of Sir John Hawkshaw ; and it was decided last 
Monday to hold the 1876 meeting at Glasgow. One of the 
speakers who advocated the selection of Glasgow slily remarked 
that the rivalry between that town and Edinburgh was an extra 
inducement to accept the invitation to visit Glasgow. Was this 
in allusion to the well-remembered severity of the hospitalities of 
the city of Edinburgh ! 

This morning, at a meeting of the general committee, the fol- 
lowing grants of money were appropriated to scientific purposes. 
The names of the members who were entitled to call on the 
general treasurer for the respective grants are prefixed :— 





Mathematics and Physics. & s.d. 
*Cayley, Professor.—Printing Mathmatical Tables .. 100 0 0 
*Balfour Stewart, Professor.—Magnetisation of Iron... 20 0 0 
*Brooke, Mr.—British Rainfall... .. .. es - « 120 0 © 
*Glaisher, Mr. J.—Luminous Meteors .. .. .. .. 30 0 0 
Maxwell, Professor C.—Testing the Exactmess of Ohm's 
Law .. cc of of se cf cf of + ce w of 50 0 0 
Stokes, Professor.— Reflective Power of Silver and 
other Substances... .. .. «8 oF «os oo of 20 0 0 
*Herschel, Professor. —Thermal Conducting Powers of 
Rocks ce cc co ce ce cc co co ec co _o 100 @ 
’Tait, Professor.—Thermo-Electricity (renewed)... .. 50 0 0 
Chemistry. 
* Williamson, Professor A. W.—Records of the Progress 
of Chemistry .. .. cc «oc of oc cs oo co of 100 0 0 
Roscoe, Professor.—Specific Volumes of liquids... .. 25 0 
Allen, Mr.—Estimation of Potash and Phosphoric Acid 10 0 0 


*Armstrong, Dr.—Isomeric Cresols and their Deriva- 
tives (renewed .. «. os «+ «ss «2 ef ef of 20 0 


Geology. 
*Willett, Mr. H.—The Sub-Wealden Exploration.. .. 100 0 0 


“Lyell, Sir C., Bart.—Kent’s Cavern Exploration .. 100 0 U0 
*Lubbock, Sir J.—Exploration of Victoria Cave, Settle 50 0 0 
*Bryce, Dr.—Earthquakes in Scotland’(renewed) _. 200 


Hull, Professor.—Underground Waters in New Red 


Sandstone and Permian .. «ss «+ os 1 0 0 
Buology. 

Dresser, Mr.—Report on Ornithology .. .«- + +.» 1 0 0 

Rolleston, Professor. — Development of Myxinvid 

Fishes .. .. cc oc co cc of of cf ef o 2 0 O 

*Stainton, Mr.—Record of the Progress of Zoology .. 110 0 0 


*Fox, Col. Lane.—Forms of Instruction for Travellers 25 0 0 
*Brunton, Dr.—The Nature of Intestinal Secretion .. 20 0 0 


phy. 
ilson, Major.—Palestine Exploration Fund .. +. 100 0 0 
Statistic and Beonomic Science. " 
* Houghton, Lord.—Economic Effects of Trades’ Unions 25 0 0 


Mechanics. 
Froude, Mr.—Instruments for Measuring the Speed of 


Ships(renewed) .. .. -- a 4 
ea ae oo oc 6oe GUS CO OD 


On Thursday, the 20th, Professor Thomson, President of the 
Mechanical Section—Section G—delivered the opening address 
to his section, which follows. The address was well received, 








* Re-appointed. 


only have the brilliant colour, the sweet scent, and thé honey of flowers _ 
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and forms a contrast to the majority of the papers read in this 
section, which were poor :— 

For a number of years past it has been customary in this and 
other sections of the British Association for the Advancement of 
Science, that the presidents should give an introductory address 
at the opening of each new session, In compliance with that 
usage, I propose now to offer to you a few brief remarks on 
various subjects of mechanical science and practice, These 
subjects have not been chosen on any systematic plan, I have 
not aimed at bringing under review the whole or any large number 
of the most important subjects at present worthy of special notice 
in engineering or in mechanics generally. I intend merely to speak 
of a few matters which have happened to come under my notice 
or have engaged my attention, and which appear to me to be 
interesting through their novelty or through their important pro- 
gress in recent times, or to merit attention as subjects in which 
amendment and future progress are to be desired. 

In railway engineering, one of the most important topics for 
consideration, as it appears to mo, is that which relates to the 
abatement of dangers in the conducting of the traffic, The 
traflic of many of our old railways has become enormously 
increased in recent years, With the construction of new lines, the 
numbers of junctions, stations, and sidings have been greatly 
increased ; and each of these entails some attendant dangers. As 
anatural consequence of the increased traffic on old railways, the 
additional traflic on new lines, and the increased complexity of 
the railway system as a whole, there have been during recent 
years more numerous accidents than in the earlier times of rail- 
ways. It is to be recollected, however, that with a greater 
number of people travelling daily, more numerous accidents might 
be expected, and that their increased frequency, on the whole, 
does not necessarily indicate increased danger to the individual 
traveller. Referring to the statistics of railway accidents pub- 
lished by the Board of Trade in Captain Tyler's report for the 
year 187:3, I find for various periods during the last 27 years, through- 
out the United Kingdom, the proportion of passengers killed 
from all causes beyond their own control, to the number of 
passengers carried, to have been as I shall now state in round 
numbers : 

Proportion of number killed to number carried in the three years 
1847, 1848, and 1849, 1 in 4,782,000; in the four years, 1856, °57, 
‘8, and °59, 1 in 8,708,000 ; in the four years, 1866, °67, ’68, and 
‘69, 1 in 12,941,000 ; in the three years, 1870, 71, and °72, 1 in 
11,124,000 ; and in the single year, 1873, 1 in 11,381,000. 

It is thus gratifying to observe that, in spite of the increased 
risks naturally tending to arise through the increased and more 
crowded traffic and the more complicated connections of lines, 
the danger to the individual traveller is now less than half what 
it was twenty-six years ago; at least this result is indicated in so 
far as we can judge from the statistics of deaths of passengers 
from causes beyond their own control. That the conducting of the 
tratlic of railways still involves hazards far from inconsiderable, 
and that we have much to wish for towards abatement of dangers 
of numerous kinds, is proved by the fact that during the single 
year 18738, there have been killed of the officers and servants of 
the railway companies in the United Kingdom 1 out of every 323, 
so that, at this rate, extended through a period of, for example, 
twenty years’ service, there would be 1 out of every 16 of the 
officers and servants killed, 

These deaths of officers and servants are not to be supposed to 
be caused in any large proportion by collisions and by other acci- 
dents to trains in rapid motion. The great majority of them arise 
in shunting and other operations at stations and along the lines, 
and occur in numerous ways not beyond the control of the indi- 
viduals themselves. In respect to the passengers, too, it ought to 
be known and distinctly recollected, that although collisions and 
other violent accidents to trains in rapid motion, together with 
other accidents beyond the control of the individuals, usually cause 
hy far the deepest impression on the public mind, yet the num- 
bers of these fatal accidents are small in comparison to others 
arising to passengers from causes more or less within their own 
control, For instance, it may be noticed that in last year—the 
— 1873—while the deaths of passengers arising from all causes 

vwyond their own control, in the United Kingdom, were only 
forty in number, there were four times as many killed—namely, 
160 —in other ways ; and of these there were so many as sixty-two 
killed in the simple way of their falling between carriages and 
platforms, 

In respect to the conducting of the traffic of the trains in 
motion, it appears to me, on the whole, that when we consider 
the vast complexity of the operations involved in working many 
of our ramitied and crowded railways, and when we consider the 
indefinitely numerous things which must individually be in proper 
order for their duty, and must be properly ontna in due har- 
mony by men far away from one another, some stationed on the 
land, and others rushing along on the engines or trains, the wonder 
is, not that we should have numerous accidents, but that accidents 
should not be of far more frequent occurrence. There can be no 
doubt, however, but that of the accidents which do occur many 
arise from causes of kinds more or less preventible according to 
the greater or less degree in which due precautions may be 
adopted. Gradually, during a period of twenty or thirty years 
past, a very fine system of watching, signalling, or otherwise ar- 
ranging for the safety of trains, has been contrived and very gene- 
rally introduced along our principal lines of railway. In saying 
this, I allude chiefly to the block system of working railways, with 
the aid of telegraphic signals, and interlocking mechanisms for the 
working of the points and signals. In former times it was cus- 
tomary to allow a certain number of minutes to elapse after a 
train passed any station, or junction, or level crossing, or other 
point where a servant of the company was stationed, before the 
succeeding train was allowed to pass the same place. Thus, at 
numerous points along the line a time satonnel was preserved 
between successive trains, It was quite possible, however, that 
the foremost of the two trains, after passing any of these places 
where signals were given, might become disabled, or might other- 
wise be made to go slowly, and that the following train might over- 
take it, and come into violent collision with it from behind. In 
order to provide against the occurrence of such accidents, a system 
was introduced called the ** block system ;” and its main principle 
consists in dividing the line into suitable lengths, each of which is 
called a“ block section,” and allowing no engine or train to enter 
a block section until the previous engine or train has quitted that 
portion of the line. In this way a space interval of at least the 
length of a block section is preserved between the two trains at 
the moment of the later train’s passing cach place for signalling ; 
and the risk of this space interval becoming dangerously small by 
negligence or other accidental circumstances, as the trae train 
approaches the next place for signalling, is almost entirely avoided, 

Further, at each signalling station the various levers or handles 
for working the points, and those for working the semaphore 
signals for guiding the engine drivers, instead of being, as was 
formerly the case, scattered about in various situations adjacent 
to the signalling station, and worked often some by one man, 
and some by another, without sufficient mutual understanding, 
and without due harmony of action, are now usually all brought 
together into one apartment, called the signal cabin, This cabin, 
like a watch tower, is usually elevated considerably above the 
ground, and is formed with ample windows or glass sides, so as to7 
afford good views of the railway to the man who works the levers 
for the semaphores and points ; and who transmits by electricity, 
signals to the next cabins on both sides of his own, and when 
necessary, to other stations along the line of railway. The inter- 
locking of the mechanisms for working the points, and for working 
the semaphores, which, by the signais they show, control the 
engine drivers, consists in having the lovers by which the pointsman 
works these points and signals so connected that the man in 
charge cannot, or scarcely can, put one into a position that would 
endanger a train, without his having previously tho necessary 





danger signal or signals standing so as to warn the engine driv®™ 
against approaching too near to the place of danger. : 

The latest important step in the development and application of 
the block system is one which has just now been made in Scot- 
land, on the Caledonian Railway. Before explaining its principle, 
Thave first to mention that a semaphore arm raised to the hori- 
zontal position is the established danger signal, or signal for de- 
barring an engine driver from going past the place where the signal 
is given. Now theordinary practice has been, and stillis, to keep 
the semaphore arm down from that level position, and so to leave 
the line open for trains to pass, except when the line is blocked by 
a train or other source of danger on the block section in front of 
that semaphore, and only to raise the semaphore arm exceptionally 
as asignal of danger in front. The newchange, or improvements, 
now made on the Caledonian Railway, consists mainly in arranging 
that along a line of railway the semaphore arms are to be regu- 
larly and ordinarily kept up in the horizontal position for prohibit- 
ing the passage of any train, and that each is only to be put down 
when an approaching train is, by an electric signal from the cabin 
behind, announced tothe man in charge of that semaphore as hav- 
ing entered on the block section behind, and when, further, that 
man has, by an electric signal sent forward tothe next cabin in ad- 
vance, inquired whether the section in advance of his own cabin is 
clear, and has received in return an electric signal meaning ‘* The 
line is clear; you may put down your debarring signal, and let the 
train pass your cabin.” The main effect of this is that along a 
line of railway the signals are to be regularly and ordinarily stand- 
ing up in the debarring position against allowing any train to pass, 
but that just as each train approaches, and usually before it has 
come in sight, they go down almost as if by magic, and so open 
the way in front ot e train, if the line is ascertained to be duly 
safe in front ; and that immediately on the passage of the train 
they go up again, and by remaining up keep the road closed against 
any engine or train whose approach has not been duly announced 
in advance so as to be known at the first and second cabins in 
front of it, and kept closed unless the entire block section between 
those two cabins is known to have been left clear by the last pre- 
ceding engine or train having quitted it, and is sufficiently pre- 
sumed not to have met with any other obstruction, by shunting 
of carriages or wagons, or by accident, or in | other way. 

This new arrangement, which appears to be a very important 
improvement, has already been brought into action with success 
on several sections of the Caledonian Railway ; and it is being ex- 
tended as rapidly as possible on the lines of the Caledonian Com- 

yany, where the ordinary mode of working the block system has 
hitherto been adopted. The mechanisms and arrangements I have 
now briefly mentioned are only a portion of the numerous contri- 
vances in use for abatement of danger in railway traflic. It is to 
be understood that by no mechanisms whatever can perfect immu- 
nity from accidents be expected. The mechanisms are liable to 
break or to go wrong. They must be worked by men, and the men 
are liable to make mistakes or failures. We shall continue to have 
accidents; but, if we cannot do away with every danger, that is 
no reason why we should not abate as many dangers as we can, 

Within the past twenty years very remarkable progress has been 
made in steam navigation generally, and more especially, I would 
say, in oceanic steam navigation. In this we meet with the reali- 
sation of great practical results from the combination of improved 
mechanical appliances, and of physical processes depending on a 
more advanced knowledge of thermodynamic science, The progress 
in oceanic steam navigation is due mainly tothe introduction jointly 
of the screw propeller, the compound engine, steam jacketing 
of the cylinders, superheated steam, and the surface-condenser. 
The screw propeller, in its original struggle for existence, when it 
came into competition with its more fully-developed rival, the 
paddle-wheel, met with favouring circumstances in the want then 
strongly felt of means suitable for giving a small auxiliary steam 
power to ships arranged for being chiefly propelled by sails. For 
the accomplishment of this end the paddle-wheel was ill suited, and 
so the screw propeller got a good beginning for use on long oceanic 
voyages. Afterwards, in the course of years, there followed a long 
series of new inventions and improved designs in the adaptation of 
the steam engine for working advantageously with the new pro- 
peller. And it has resulted that now, instead of the screw being 
used as an auxiliary to the sails, the sails are more commonly pro- 
vided as auxiliaries to the screw. For long oceanic voyages it be- 
came very important or essential to get better economy in the con- 
sumption of fuel. In order to economise fuel, high-pressure steam 
with a high degree of expansion, and with condensation, were 
necessary. This led to the practical adaptation for the propulsion 
of vessels of the compound engine, an old invention which origi- 
nated with Hornblower in the latter part of the last century, and 
was afterwards further developed by Wolff. The high degrees of 
expansion could not be advantageously used in cylinders heated 
only by the ordinary supply of steam admitted to them for driving 
the piston ; and more especially when that steam was boiled off 
directly from water without the introduction of additional heat to 
it after its evaporation- - The knowledge of this, which was derived 
through important advances made in thermodynamic science, 
led to the introduction into ordinary use in steam navigation of 
steam-jacketed cylinders, and to the ordinary use also of super- 
heated steam. With increased efforts towards economy of space 
in the hold of the ship, which became the more essential when 
very long voyages were to be undertaken ; and with the new re- 
quirement of greatly increased pressure in the steam, the old 
marine boilers, with their flues of riveted plates, were superseded 
by tubular boilers more compact in their dimensions and better 
adapted for resisting the high pressure of the steam, In con 
nection with these various changes the old difficulty of the growth 
of stony incrustations in the boilers become aggravated rather than 
in any way diminished. As the only available remedy for this, 
there ensued the practical development, and the very general in- 
troduction of the previously known, but scarcely at all used, 
principle of surface condensation instead of condensation by injec- 
tion. A supply of distilled water from the condenser is thus 
maintained for feeding the boilers, and incrustations are avoided. 
The consumption of coal is often found now to be reduced to 
about 2 Ib. per indicated horse-power, from having been 
41b. or 5 1b, in good engines in times meng to about twenty 

ears ago. Before the times of ocean telegraph cables, very little 
had been done in deep sea sounding ; but when the laying of ocean 
cables came first to be contemplated, and when it came afterwards 
to be realised, the obtaining of numerous soundings became a 
matter of essential practical importance, In the ordinary practice 
of deep sea sounding, as carried on, both before and since the times 
of ocean telegraph cables, until a year or two ago, ahempen rope or 
cord was used as the sounding line, and a very heavy sinker, 
usually weighing from two to four hundred weight, was required 
to draw down the hempen line with sufficient speed, b the 


fathoms, or a little more than three miles, and brought up again 
his sinker of 301b. weight, aftor it had touched the bottom ; and 
brought up also an abundant specimen of oaze from the bottom 
in a suitably arranged tube attached at the lower end of the sinker. 
An important feature in his machine consists in a friction brake 
arrangement, by which an exactly adjusted resistance can be 
applied to the drum or pulley which holds the wire coiled round 
its circumference, and which, on being allowed to revolve, lets 
the wire run off it down into the sea, The resistance is adjusted 
so as to be always less than enough to bear up the weight of the 
lead or iron sinker, together with the weight of the suspending 
wire, and more than enough to bear up the weight of the wire 
alone, Thus it results that the arrival of the sinker at the bottom 
is indicated very exactly on board the ship by the sudden cessation 
of _ revolving motion of the drum from which the wire was un- 
rolling. 

Another novel feature of great importance consists in the intro- 
duction of an additional hauling-up drum or pulley, arranged to 
act asan auxiliary to the main drum during the hauling-up pro- 
cess. The auxiliary drum has the wire passed once or twice round 
its circumference at the time of hauling up, and is turned by men 
so as to give to the wire extending from it into the sea most of the 
pull requisite for drawing it up out of the sea, and it passes the 
wire forward to the main drum, there to be rolled in coiis relieved 
from the severe pull of the wire and sinker hanging in the water. 
Thus the main drum is saved from being crushed or crumpled by 
the excessive inward pressure which would result from two or 
three thousand coils of very tight wire, if that drum unaided were 
required to do the whole work of hauling up the wire and sinker. 
The wire, though exposed to the sea water, is preserved against 
rust by being kept constantly, when out of use, either immersed in 
or moistened with caustic soda, The fact that steel and iron may 
be preserved from rust by alkali is well known to chemists, and 
is considered to result from the effect of the alkali in neutralising 
the carbonic acid contained in the water, as the carbonic acid 
appears to be the chief cause of the rusting of steel andiron, This 
new method of scunding, depending on the use of pianoforte 
wire, was first publicly explained by Sir William Thomson in the 
Mechanical Section of the British Association, at the Brighton 
meeting two years ago; and in the interval which has since 
elapsed, it has come rapidly into important practical use. I have 
to-day already brought under your notice a system of elaborately- 
contrived and extensively-practised methods of signalling and 
otherwise arranging for the safety of trains in motion on railways. 
These methods, in the aggregate, as we have them at present, 
may be looked upon as the result of a gradual development, which, 
through design and intelligent selection, has been taking place 
during the last twenty or thirty years or more. In contrast with 
this I have now to mention a reform towards abatement of dangers 
at sea, which at present is only in an incipient stage of its practi- 
cal application, but which, I am sure, must soon grow into one of 
the important reforms of the future. I refer to the provision of 
means whereby every important lighthouse shall, as soon as it is 
descried, not only make known to the navigator that a light is 
visible, but also that it shall give him the much more impor- 
tant information of what light it is:—that in fact it shall dis- 
tinguish itself to him from all other lights either stationed 
on land or carried by ships out at sea, The rendering of light- 
houses each readily distinguishable from every other light, by 
rapid timed occultations, was urged on public attention by Charles 
Babbage about twenty or thirty years ago, in connection with a 
like proposal of his for telegraphic signalling by ocoulting 
lights. His admirable idea, however, so far as it related to 
the distinguishing of lighthouses, has unhappily been left almost 
entirely neglected until quite recently, Although I say it was 
almost entirely neglected, yet very important steps in the direc- 
tion of the object proposed were taken many years ago by Messrs, 
Stevenson, engineers to the Commissioners of Northern Lights, 
and the flashing and intermittent lights introduced by them, and 
now used, although too sparingly, in various parts of the world, 
constituted a very great improvement in respect to distinctiveness, 
The first practical introduction of an intermittent extinction of a 
gas light, which is a method now likely to become fruitful in 
important applications with further developments, was mademany 
years ago by Mr. Wilson at Troon ; and an admirable application 
of this plan by the Messrs, Stevenson to carry out the principle 
of rapid signalling is to be seen in the Ardrossan Harbour light, 
which is alternately visible for two seconds, and then for two 
seconds is so nearly extinguished as to be invisible. The whole 
period—four seconds: -is, I a the shortest of any lighthouse 
in the world, This light fulfils the condition of being known to 
be the light which it is, within five or ten seconds of its being first 
perceived ; and thus, in respect to distinctiveness, I trust that I 
may, without mistake, me | it is the best light in the world, Mr, 
John Wigham has succeeded in constructing large burners for the 
combustion of gas in lighthouses in general, including those of the 
first order, and embracing both fixed lights and revolving lights, 
He has also in both these cases applied with the most striking 
success the principle of occultation. Dr. Tyndall, in his reports 
to the Aso of Trade, has dwelt frequently and emphatically on 
the ease with which gas lends itself to the individualisation of 
lights. By its application he afficms that, by simple arrangements, 
it would possible to make every lighthouse declare its own 
name. Within about the last two or three years, the subject has 
been taken up energetically by Sir William Thomson. He has 
become strongly impressed with the enormous importance of the 
object in question. He has mere pe od laboured in making trials 
in various ways, both by the method of partially extinguishing gas 
flames, and by the method of revolving screens; and I have 
pleasure in stating that, as a result of his efforts, a self-signalling 
apparatus is now constructed for the Belfast Harbour Com- 
missioners, who are preparing to bring it into immediate use at the 
screw-pile lighthouse, at the entrance of the harbour of Belfast. 
I shall not now enter on any description of this arrangement, as 
I understand that the apparatus, which has already been tempo- 
rarily erected for trial in the lighthouse, and has shown good 
results, is to be exhibited and explained to this section by Mr. 
sottomley, who, as a member of the Board of Harbour Commis- 
rxioners, has taken an active part in the promotion of the under- 


I wish next to make mention of the very remarkable works at 
present in progress in the harbour of Dublin, under the designs 
and under the charge of Mr. Bindon Stoney. In order to form 
quay walls with their foundati ily deep under water, 
he constructs on land gigantic blocks of artificial stone, or, as we 
may say, of concrete masonry, each of which is about 350 tons in 
weight, and which are accurately formed to a required shape, 
After the solidification of the concrete, he carries them away, and 

its them on an acourately levelled bottom of sea, so that they 








frictional resistance of the water to that large and rough line 
moving down at any suitable speed was very great. The sinker 
could not be brought up again from great depths ; and arrange- 
ments were provided, by means of a kind of trigger apparatus, so 
that, when the bottom was reached, the sinker was detached from 
the line, and was left lying lost on the bottom ; the line being 
drawn up without the sinker, but with only a tube of no great 
weight, adapted for receiving, and carrying away a specimen of the 
bottom. For the operation of drawing up the hempen line 
with this tubed attached, steam power has been ordinarily 
used ; and practically must be regarded as necessary. <A great 
improvement has within the last two or three years been 
devised and practically developed by Sir William Thomson, In- 
stead of using a hempen sounding line, or a cord of any kind, he 
uses a single steel wire of the kind manufactured as pianoforte 
wire. He has devised a new machine for letting down into the 
sea the wire with its sinker, and for bringing both the wire and 
the sinker up again when the bottom has been reached, With 
his apparatus, in its earliest arrangement, and before it had 
cedeal oh its present advanced condition of improvement, he 
sounded, in June 1872, in the Bay of Biscay, ina depth of 2700 





fit closely together, and form so much of the a | wall in height 
as to reach above the low tide level, and so as to allow of the com- 
pletion of the wall above by building in the usual manner by tidal 
work, and to allow of the whole structure being carried out with- 
out the use of coffer-dams. These operations are on a scale of 
magnitude far surpassing anything done before in the construction 
ro moving of artificial stone blocks, They are carried out with 
machinery and other appliances for the removal and the placing 
of the blocks, and for other requirements of the undertaking, 
which are remarkable for boldness of conception and ingenuity of 
contrivance, The new methods of construction devised and applied 
in these works by Mr. Stoney are recognised us being admirably 
suited for the local circumstances of the site of the works in the 
harbour of Dublin, and their various arrangements form a very im- 
portant extension of the methods of construction available to engi- 
neers for river and harbour works, 

While progress has been made with gigantic strides in man, 
directions, in engineering and in mechanics generally ; while rail- 
ways, steamboats, and electric telegraphs, have extonded their 
wonders to the most distant parts of the world ; and while trade, 
with these aids, is bringing to our shores the produce even of the 
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most distant places, to add to our comforts and our luxuries ; yet 
when we come to look at our homes, to the places where most o! 
our population have to spend nearly the whole of their lives, I 
tltink we must find with et that in matters pertaining to the 
salubrity and general amenities of our towns and houses, as places 
for residence, due progress in improvement has not been made. 
Our house drainage arrangements are habitually disgracefully bad; 
and this I proclaim peer. ae in reference to the houses 
of the rich and the poor. We have got, since the early part of 
the present century, the benefit of the light of gas in our apart- 
ments ; but we allow the pernicious products of combustion to 
gather in large quantities in the air we have to breathe ; and in 
winter evenings we live with our heads in heated and vitiated air, 
while our feet are ventilated with a current of fresh, cold air, 
gliding along the floor towards the fireplace to be drawn uselessly 
up the chimney. A very few people have commenced to provide 
chimneys or flues to carry away the fumes of their more important 
gaslights, in like manner as we have chimneys for our ordinary 
fires. In mentioning this, however, as a suggestion of the course 
in which improvement ought to advance, I feel bound to offer a 
few words dentin agai he introduction of flue pipes for the 
gas flames, rashly in such ways as to bring danger of their setting 
tire to the house. People have a strong tendency to require that 
such things as these should be concealed from view. In this case, 
however, special care should be taken against rashly placing them 
among the woodwork between the ceiling of the apartment and the 
floor of the room above; or otherwise placing them in unsafe 
wroximity to combustible materials, In many cases it would be 

tter to place the flue exposed to view underneath the ceiling, 
and by introducing some ne ornamentation, to let the 
flue be regarded as a beneficent object not unpleasing to the 
eye, 

The atmosphere of our large towns, where people live by 
hundreds of thousands all the year round, is not yet guarded 
against needless pollution by smoke, jealously, as it ought to be. 
Many of the wealthier inhabitants take refuge in living in the 
country, or in the suburbs of the town, as far away as they can 
from the most densely built and most smoky districts; but the 
great masses of the people, including many of all ranks, must live 
near their work, and for them at least greater exertions are due 
than have yet been made towards maintaining and improving the 
salubrity and the amenities of our towns. As to the abatement or 
prevention of smoke from the furnaces of steam engines, the main 
requisites have long been very well known ; but sufficient energy 
and Gtevataation have not yet been manifested towards securing 
their due application in practice. In too many cases futile plans 
have been tried, and on being soon abandoned have left a strong 
impression against the trying of more experiments, and this may 
account in part for the introduction of real improvements having 
been so slow. Smoke occurs when fresh coal is thrown suddenly, 
in too large quantities at once, on a hot fire. By extreme care a 
fireman may throw coal into his furnace so gradually as to make 
very little smoke ; but mechanical arrangements for introducing 
constantly and uniformly the new supply of fresh coal have been 
devised, and several of these have been such as to reduce the 
smoke emitted to almost nothing. I have seen in the neighbour- 
hood of Glasgow, at a large manufacturing establishment at Thorn- 
liebank, one method which is applied to about thirty ordinary 40- 
horse power boilers, in which upwards of 100 tons of coal are daily 
burned, and from the chimneys of which not more smoke is emitted 
than from many a kitchen fire. This method is under the patent 
of Messrs. Vicars, of Liverpool, and it seems to work very 
well, It has been about two years in work there. It 
was introduced at a time when coal was exceedingly high in 
price, as much to effect economy in fuel as to prevent 
smoke; and although the first cost was somewhere about 
£130 per boiler, the proprietor considers himself to be 
already more than recouped for his outlay, as a saving of 
fully 12 per cent. in the fuel consumed was effected. At 
the same works I have also scen in operation the method of 
Messrs. Haworth and Horsfall, of Todmorden, which has, I am 
told, in certain circumstances, some advantages over the other. In 
this, as in the other, the coal is fed in uniformly by mechanical 
arrangements. The mechanism is different in the two cases, but 
the result in the motion communicated to the coals is very much 
alike in both, The bed of coal, which is gradually supplied in 
front, is caused to travel along the bars towards the inner end of 
the furnace, and the combustion proceeds in a very uniform manner 
in conditions highly favourable to economy of fuel, and without 
the emission of almost acy visible smoke. 

These two methods I have mentioned because they appear both 
to work very successfully in practice, while they both bring into 
effect the principle of action of the fuel which has long appeared to 
me to be the best that can be adopted for ordinary cases of steam 
engine boilers, 

have now occupied, I think, enough of your time, and soI will 
conclude, I have endeavoured to select out of the wide range of 
subjects which fall within the scope of the Mechanical Section of 
the British Association a few which have come more particularly 
under my own notice, and on which I thought it was in my power 
to oa intelligence that might be interesting as to past progress, 
and suggestions that might be useful towards extension of improve- 
ments in the future. 














ON A NEW FORM OF SCREW LOWERING 
APPARATUS. 
By Mr. E. J. Hartanp, 


Tuk author, with theaid of models, gaveadetailed description viva 
voce of a screw lowering ome for ships, which he had lately 
invented. He said that in some voyages, and especially during 
those across the Atlantic, the wave line on the side of the ship was 
very often such as to leave the ordin screw half-exposed, 
Under these circumstances, the engines had only half the work to 
do, and consequently were apt to run off at such speed as to injure 
the machinery. The consequence was that the engineer had to 
throttle or cut off a considerable portion of the steam, and the 
speed of the vessel was much reduced. To obviate that, a plan for 
lowering the screw was being introduced, which enabled the 
engineer in heavy weather to Reep the vessel going much steadier, 
with practically very little reduced speed. A large amount of 
useful power was thus utilised, with the advantage of a uniform 
motion. Instead of the engineer being obliged at different parts of 
the day to slow the engines, he was independent of the weather, 
which became merely a matter for the consideration of the captain. 
In ceege bar, or when in shallow water, the tips of the screw 
must not he lowered beneath the keel. The normal position of the 
screw was that the tip should be in a line with the keel; but when 
the vessel was in more water than she really required, the captain 
gave directions to the engineer to lower the screw, in performing 
which operation no change was necessary in the speed of the 
engines, and in that position the vessel crossed the ocean, On 
arriving near port, the captain gave a counter order to raise the 
screw. In order to prevent it coming in contact with tishermen’s 
nets or other obstacles, a small shoe was slipped out, when 
necessary, under the screw. In Liverpool, the demand for 
admission into the graving docks by vessels which had broken or 
injured their screws was often so great that it was found im- 
possible to date them all, and the consequence was that 
many vessels had to enter on another voyage with their screws in 
an injured condition. To meet this difficulty it was proposed to 
elevate the screw to such a position as, when the vessel was half 
discharged, the screw could be repaired, and then lowered to its 
normal position without its being necessary to take the vesse linto 
thedock. Not more than two minutes were occupied in raising or 
lowering the screw, which was accomplished by means of a small 
steam engine located on the deck. In performing the operation 
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there was, of course, a theoretical loss of power, although | 
practically no less could be discovered. 

There was a large attendance in the room during the reading of 
the paper, in which great interest was taken. Several gentlemen | 
expressed their admiration of Mr. Harland’s invention, Mr. 
Bramwell characterising it as one of the most important improve- 
ments that ever had been introduced into steam navigation. 

The Harland screw has, we may add, been fitted to the White Star 
liner Britannic, which has recently made one of the shortest runs 
on record to New York. The ship is 472ft. long, 45ft, heam, with a 
total carrying capacity of 5000 tons. She has compound engines of 
760 nominal, and eight boilers, and develo great speed, making 
the passage in 7 days 19 hours and 35 minutes, which is within | 
half an hour of the shortest time recorded. 
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in which no fewer than from seven to eight little seams of a few 
ceutimetres in thickness are found. The dip of the seam is from 
25 deg. to 30 deg. The strata here are less broken than at Monte- 
bamboli, though the seams are occasionally thrown up into saddles. 
The upper seam alone is worked at Casteani, and ists of about 
0°50 metre of shaly coal of inferior quality, followed by 0°50 metre 
of coal of first — then 1°50 metre of coal of fair quality, 
but not so compact, which is sold as second quality, and is suc- 
ceeded by 2.50 metres of first quality resting on a bed 0°50 metre 
thick of inferior coal of similar quality to that of the roof. 

Owing to the thickness of the seam and the pressure of the 
upper and lower beds of clay, it is found necessary in order to get 
out the greater quantity of the coal to work the seam in three 





| leads on the long wall system, taking out the bottom for a depth 


of 2 metres first, and after fillin 
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The oqemaenging sketch, showing the way in which the screw is 
arranged, will be readily understood. The Britannic’s apparatus 
has a very ingenious arrang t, shown near the universal joint, 
for the exclusion of water at whatever angle the shaft may be. A 
disc, through which passes the shaft, is pivoted within a second 
disc, and the {latter is, in turn, pivoted within a casing forming 
part of the shaft well, the joints being provided with suitable pack- 
ing. When the screw is raised by means of the simple gearing 
shown attached, the first disc is elevated bodily, carrying its point 
upward, and there rotating the second disc within its casing, and 
around the first disc, the universal joint being, of course, the 
centre of motion, 








COAL MINING IN ITALY.* 


By. Mr. P, Le Neve Foster, jun., C.E., Chevalier of the Order of 
the Corona d'Italia. 

ALTHOUGH mineral fuel may not be so abundant in Italy as in 
many other countries, there is no reason why that which she pos- 
sesses should be neglected, and it is the object of this paper not 
only to give some account of what has already been done, but also 
to point out what might be done towards extending coal mining 
in Italy. I believe that one of the principal reasons that many of 
the numerous deposits of fossil fuel have hitherto remained un- 
worked to have been in the unfortunate title of “* lignite,” which 
has been applied to the coal of the Tertiary formation, in coutra- 
distinction to the ‘‘ true coal” of the carboniferous beds of the 
Palwozoic period, and thereby prejudicing the general public 
against its use, as to many people “lignite” signities a very inferior 
article, presenting the appearance of imperfectly decomposed wood. 
The coal-fields which form the subject of this paper are situated 
in the Tuscan Maremma, and appear to have fiat their origin in 
the middle Tertiary series (Miocene), and by some violent up- 
heaval caused by the intrusion of igneous rocks have been broken 
up into a series of small basins, The coal of this district is of 
excellent quality, and it is to the action of heat from the intrusion 
of the serpentine, trachyte, and other eruptive rocks, that the per- 
fect mineralisation of the vegetable matter may be attributed. 

One of the best known coal basins is that of Montebamboli, to 
the west of the town of Massa Marittima, situated about thirteen 
miles from the coast. This mine was opened in 1839, and was ex- 
tensively worked for many years, but now it is abandoned, The 
coal from these mines was of so bituminous a nature as to be 
difficult to distinguish it from Newcastle coal. It is said also that 
it produced an excellent coke. The basin of Montebamboli is 
about three miles in circuit, and contains two seams of coal, the 
=ee one being 1°20 metres thick, and separated from the lower, 
which is 0°60 metre in thickness, by a layer 6°50 metres in depth 
of limestone containing Dreissena Brardi and other fossil fresh 
water sheils. The upper strata' consist of conglomerates, calcare- 
ous breccia, and of alternate beds of clay and sandstone, contain- 
ing fossils of marine origin; these are followed by a clay locally 
termed Mattajone, in which several varieties of the Unio and other 
fresh water shells are found, together with imp of exo- 
genous plants ; this clay is succeeded by alternate beds of lime- 
stone and sandstone for a depth of about 25 metres, and forms 
the roof of the upper seam of coal. In these limestones the 
Dreissena Brardi, Paludina, Planorbis, and other shells of lacus- 
trine origin are found, together with remains of plants. The 
lower seam rests on a bed of alberese breccia from 5 metres to 10 
metres in thickness, beneath which follow immediately the schist 
and alberese limestone of the Eocene period, which, however, are 
much broken. The seams vary in inclination from 0 deg. to 60 deg., 
but the general dip of the coal is 32 deg. The mines were worked 
by five shafts, the deepest being about 100 metres. A railway, 16 
kilometres (94 miles) in length, was made tv convey the coal to the 
coast at Torre Mozea, near Follonica. Not many miles south- 
east of the town of Massa Maritiuma is the coal basin of the Val 
di Bruno, situated at the foot of an extensive range of hills and 
mountains which form a vast amphitheatre, Yr! a large area 
of plain watered by the torrent Bruno and its tributaries, the 
Carsia and Confiente, On the south, and situated on the summit 
of a rugged mass of rock overlooking that plain, is the now ruined 
castle of Pietra, celebrated by Dante as the prison of the unfor- 
tunate Pia de’ Tolomei :— 

* Ricordati di me, che son la Pia 
Siena mi fo’ ; disfecomi Maremma ;” 


alluding to the proverbial unhealthiness of this district. 

The mines of Casteani are perhaps the most important that are 
at present worked in Italy, and are owned by Signor Ferrari- 
Corbelli. The mineral rights extend over an area of about 4000 
English acres, The coal is found in two seams entirely in the 
upper clays, are extremely plastic, and generally of a bluish colour 
with different gradations of shade from almost white to black, 
and near the roof of the coal they a schistose structure, 
and are of a darker colour. These clays are not particularly rich 
in fossil remains, the flora being represented by the Quercus, Pla- | 











tanus aceroides, Castanea, Fagus dentatus, and impressions of | 
ferns, The shells are chiefly of the genus Ostrea; and the jaw- | 
bones with teeth of the genus Sus, and the carapaces of tortoises 
represent the fauna of that period. The upper coal seam is 
6 metres in thickness, and is separated from the lower one—which 
is from 0°80 to 1 metre thick—by a layer 8 metres in depth of clay, | 


| 





* British Association, Section G. 





| valued at seven cents per 


up the space that was occupied 
by the coal with earth, the middle 
2 metres is next taken out, and 
then the top. The earth for fill- 
_ in is brought from the ** huli- 
nello,” as the place is called when 
the earth is allowed to fall in 
for that purpose. The following 
is an analysis of this coal by I’ro- 
fessor Bechi :— 


First Second 
quality. quality. 
Fixed carbon... O61S5 .. 0°5368 
Volatile matter 0°3760 .. O°3H00 
Ash .. .. «. 00055 .. O732 


The getting of this coal is car- 
ried on by piecework, the miners 
receiving on the average 2 0f, 
per ton, This includes the filling 
in and underground conveyance, 
but not the raising, timbering, 
driving of levels, and other 
works, Thefrate of wages at these 
minesis: Carpenters, blacksmiths, 
timbermen, Xc., from 70f. to S0f. 
per month; miners, from 1°70f. 
to 2f. per day, and labourers, 
1°50f, to 1°70f. per day. 

At the Casteani mines there 
are three shafts and two inclined planes, The principal shaft, 
Il Pozzo Teodoro, sunk to the dip, is about 100 metres in depth, 
and in this the greater part of the coal is raised to the sur- 
face. This pit is provided with cages and winding gear 
worked by a double-cylinder high-pressure engine; the other 
pits serve for ventilation, and are provided with ladders for the 
ascent and descent of the men. One of the inclined planes is 57 
metres in depth, and is used for raising the coal from the upper 
workings. The annual output of these mines averages 20,000 tons, 
and the coal is sent chiefly by rail to Leghorn and Rome from the 
Potassa station, which is about five miles distant from the mines, 
The price of the coal at the pit’s mouth is 16f. per ton for the first 
quality and 12f. for the second; delivered at the railway station, 5f. 
extra is charged, The number of men employed at the mines is 
about 225, of whom 180 are engaged underground, The miners are 
lighted at their work by open oil lamps, but in some parts of the 
mine, especially where the ventilation is bad, and where there is 
danger Sen explosive gases, the safety lamp is used, and each 
workman is supplied with printed regulations for using the lamps 
and testing the presence of gas in the workings, 

There is no doubt that these mines are not worked to the extent 
that they are capable of, and in the hands of an energetic com- 
pany, and with a tramway to the railway station, ten times the 
quantity of coal might easily be raised and sent away, Close to 
these mines a French company are sinking a pit on a small pro- 
perty called Casa Vecchia ; this pit has now reached a depth of 105 
metres, through the blue Tertiary clays and hard conglomerate ; 
and from the appearance of the strata that have now been reached, 
there is every probability that coal will be met with shortly. To 
the north of these mines, on the Perolla estates, borings were 
made last year, and a small seam of coal found ata short depth 
below the surface. A search for coal has also been made at 
Pietra (a large estate, occupying the greater part of the south and 
south-eastern portions of the plain) by a society of English capital- 
ists, and an inclined gallery was driven for a distance of 50 
metres, following the exact dip of a seam, the outerop of which 
was found on the side of a hill called the Petrajo; and there is 
every reason to believe that when this gallery has been pushed to 
a greater depth, and below the level of the plain, that this under- 
taking will be rewarded with success, — a thick seam of coal 
will be met with. Tothe east of the Val di Bruno, and south of 
the village of Monte Massi, is an extensive coal-field, and impor- 
tant outcrops may be seen in the beds of the torrents Follonica, 
Ritolla, and Raspolina; and in the bed of the former, at a place 
called Casetta Papi, there is an outcrop of coal six metres in thick 
ness, Several pits have been sunk here, and large quantities of 
excellent coal found ; but the mines are not worked at the present 
time. About a mile and a-half further east, and at a place called 
Poggio Moretto, other pits were sunk many years ago; but the 
mines have not been worked to any extent. An English company, 
the Sassoforte Collieries Company, Limited, was formed last year 
to work some extensive deposits of coal, near the little village of 
Sasso Fortino ; and they purpose shortly to construct a railway 
from the mines to the station of Roccastrada, a distance of about 
fifteen miles. The coal of the AcquaNera is one of the best in Italy. 
An Italian company have lately commenced working some mines 
near Murko, a small village about fifteen miles from Siena, and 
are now completing a railway, 134 miles in length, to the station 





2 


| of Monte Antico, on the line between Grosetto and Siena. There 


are numerous other deposits of coal in the valley of the Ombrone, 
towards Monte Amiata, and only require an energetic company to 
develope them. Amongst these may be mentioned the discovery 
of coal at Bacinello (about fifteen miles from Grosetto), where 
the outcrop of a seam, two metres in thickness, has been laid bare 
by the action of a torrent, Coal has also been found at Acqua 
Salata, Val di Nebbia, near Paganico, at Val di Becco, below 
Strilughiano, in the torrent Ansidonia, not far from Arcidosso, 
Val di Catabbio, and Monte Buono, near the Roman frontier ; and 
traces of the carboniferous strata are to be met with in all 
directions, 

In conclusion, there appears to be no doubt that coal-mining in 
Italy has a brilliant future in store, and in the hands of English 
capitalists will become a most profitable undertaking ; and if 
proper care be taken in the selection and purchase of mining pro- 
perty, andin their judicious management afterwards, the coal- 
mines of the Maremma will yield abundant returns for the money 
invested in them, 





Tue following are the exact rates now charged by the United 
States on imports of iron and steel :—TIron railway bars, 63 cents 
per 100,1b. ; steel railway bars, 25°20 dols. per ton of 2240 Ib, ; 
pig iron, 6°30 dol. per ton; hammered or rolled bar iron, ordi- 


| nary size, 20°16 dols, per ton ; extra size, 20°34 dols. per ton ; rod, 


slit, hoop and sheet iron, 25°20 dols, to 35°28 dols. per ton, T’re- 
vious to June 6, 1872, steel in bars, coils, sheet and ingots, in- 
cluding steel wire not less than one-fourth inch in diameter, 
pound or less, paid 2} cents per pound ; 
valued over 7 and not over 11 cents, paid 3 cents per pound ; 
valued over 11, paid 34 cents per pound and 10 per cent. ad 
valorem ; steel manufactures not otherwise provided for, paid 30 
per cent. ad valorem, and steel manufactures, not otherwise pro- 
vided for, paid 45 per cent, ad valorem, Since June 6, 1872, the 
duty on each kind of steel enumerated in the last sentence 
has been reduced 10 per, cent, on the rates here given. 
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Tals complete and useful ma- 
chine performs all the operations 
of the lathe, drilling machine, 
boring machine, shaping machine, 
and slotting machine. Its ex- 
treme compactness and the small 
amount of room it takes up 
render it peculiarly adapted for 
the repairing shops of mills, coal 
and other mines, and for jobbing 
shops generally. In the great 
saving in weight, the space taken 
up, and cost of carriage, it pos- 
sesses advantages of extreme im- 
portance for shipping purposes, 
inasmuch as it comprises five 
complete tools in very little more 
space than would be required for 
one of them separately, and is 
only about one-fourth of the total 
weight of the five separate tools. 
It is also a very handy tool for s 
amateurs, 

The arrangement and working XN 
of the machine may be readily ha 


understood from the following ig 
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description and reference to the a 

engraving :—The back of the fast == — | 

headstock of an ordinary lathe —————E— | 

is arranged to carry a circular _— —*\\\\ ! 


bracket having projecting arms 
which carry a drill spindle. This 
bracket is set concentrically with 
the lathe spindle, so that it can 
be turned round on the same 
axis and fixed in any required 
position; and the end of the 
lathe spindle is carried through 
and has a bevel pinion keyed 
thereon, gearing into the bevel 
wheel which drives the drill 
spindle. By means of this ar- 
rangement the bracket carrying 
the drill spindle may be turned 
round into any required position, 
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self-acting feed motions are ar- 

ranged on an improved os 80 as 

to give all variations of feed suitable either for drilling or boring. 
Between the arms which carry the drill spindle a V slide is 
formed, carrying a sliding bar or arm to which a to-and-fro motion 
is imparted by means of a crank wheel driven by a spur wheel 
fixed on the lathe spindle behind the bevel pinion which drives 
the drill. One end of this bar is provided with a circular head, 
to which the tool-box of a shaping machine can be attached, and 
is also provided with T slots conveniently placed for holding the 
éutting tool when slotting, and to the other end of the bar the 
connecting-rod which drives it is attached. It is obvious that this 
bar or arm can be turned into any position round the axis of the 
lathe spindle in the same manner as the drill, and that when set 
in a horizontal position it will act as a shaping machine, and when 
in a vertical position it will act as a slotting machine; and as it 
can be set in any intermediate position it will also slot or shape 
atany angle. As the motions are all derived from the one fast 
headstock, it will be seen that with the one driving headstock 
and one short top driving shaft, all the five tools are driven, an 

can be worked single or double-geared, and with all the variations 
of speed the driving apparatus admits of. When any one of the 
tools is in use the others can be thrown out of gear. When the 
lathe is in use the change wheels for screw-cutting, &c., are 
carried on the arm of the shaping and slotting machine, which can 
be locked in the position required, and thus serves the same pur- 


pose as the banjo or swing frame in ordinary lathes, the sliding in | 


and out of the bar serving the same purpose as the slot in the 
banjo, and the angular adjustment being from the lathe spindle 
as a centre instead of from the screw. 


One set of tables serves for all the slotting, shaping, drilling, | 


and boring operations. The tables are carried on a strong pillar, 
which is so arranged that it can be traversed about and fixed in 
any required position on a base plate, to which the leg or standard 
,UPporting the gantry under the fast headstock is also bolted. 


The tables have a rising and falling motion on the pillar, and can 
also be swung round it and fixed in any required position, and are 
provided with transverse, longitudinal, and circular slides, an 
extra packing up piece being provided to bring them within reach 
for the shaping and boring operations. The work may be bolted 
fast upon the tables without any nicety of setting, and can then 
be brought under any of the tools, and adjus to the utmost 
nicety by means of the movements above described, or if necessary 
by the angular adjustment of the cutting tool itself. The feed 
motions are self-acting in all cuts. On account of the greater 
height required for the drilling and slotting machine, the lathe 
portion is supported on a raised platform. 


COMBER’S PATENT WRENCHES AND 
SPANNERS. 
WE illustrate above a neat and effective arrangement of self- 
| adjusting spanner and pipe wrench, patented and manufactured 











| by Mr. W. A. Comber, of Scotland-street Works, Birmingham, 
which seems to us well worthy of notice, The patentee claims 
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for them many advantages, these being chiefly secureness of stip, 
quickness of adjustment and release, simplicity, and consequently 
moderate price. It will be seen that the wrenches consist of two 
jaw pieces, and an eccentric headed handle, which, on being turned 
round in either direction, pushes forward or pulls back, by 
means of a link, the sliding jaw which is slotted out re and 
bottom, to receive the forks of the forked jaw, to which the 
handle is attached by a rivet asshown. The enclosed nut or pipe 
is consequently gripped with a pressure increasing in proportion 








to the resistance it offers, and the jaws of the spanner are so 
formed as to grip on the sides of a nut only, thereby preserving 
the nut corners and increasing the secureness of the grip. It is 
claimed for the pipe wrench that it encloses less of the circum- 
ference of a pipe than most or all others, being only one-half to 
three-fourths, which makes it specially suitable for corners or 
confined positions ; that there is a great reduction in the weight 
and number of sizes, only three being required up to three-inch 
pipes: and that the wrench in action releases quickly and does not 
jamb itself, 





THE STEVENS BATTERY. 


MAny notices of the Stevens battery have appeared from time 
to time in our pages and those of our contemporaries, and with the 
history of the ship our readers are no doubt fairly well accquainted. 
By a provision in the will of the late Edwin A. Stevens, of 
Hoboken, New Jersey, his executors were directed to complete an 
iron steam vessel then lying unfinished in diy dock in the city of 
Hoboken, making of said vessel an effective iron-clad, and, when 
completed, to present the ship to the State of New Jersey. It 
was further directed that the machinery and tools used in con- 
struction and not exceeding 1,000,000 dols. in money, should be 
appropriated for the purpose of carrying out this provision of the 
will. It was still further provided that, should the State of New 
Jersey not receive the said vessel, the executors were to sell the 
ship and to retain the proceeds of such sale as part of the estate of 
the testator. A special Act of Congress having been obtained, 
authorising the State to accept the gift under the provisions of 
the will, the Legislature, by an Act approved April Ist, 1869, 
accepted the vessel on the terms above stated. It was the in- 
tention of the executors and their engineers to put afloat a vessel 
that should be the most formidable iron-clad on the ocean. The 
amount of money appropriated proved insufficient to complete the 
vessel, and after the hull and the machinery had been nearly 
finished, the work was necessarily stopped, leaving the ship in the 
condition hereafter described. A question having been raised as 
to the real ownership of the vessel, suits in Chancery were com- 

d, and, pending these suits, the State Legislature, by an Act, 
to which reference has already been made, directed a positive sale 
and the payment of the proceeds into court. The vessel is there- 
fore offered for sale as she now lies, with hull and machinery 
nearly ee eg as exhibited in the following detailed descrip- 
tion furnished by the consulting engineer to the commission— 
Professor Thurston. We feel certain that this report will be 
ony or with no small attention in this country, as this ship may 

e taken as representing the very latest ideas of American naval 
architects, ‘ 

Length over all of the vessel is 401ft.; length between 
perpendiculars, 390ft.; breadth, 45ft.; over armour, 54ft. ; 
depth to main deck, 24}ft. ; draught, maximum, fore and aft, 
22ft.; displacement at 22ft. draught, 6006°02 tons; area of 
immersed midship section, 890°26 square feet ; ratio of immersed 
midship section to circumscribing parallelogram, 0°867 ; ratio of 
displacement to circumscribing parallelopiped, 0°544. The general 
appearance of the vessel, if completed as here proposed, will be 
that of a ‘‘monitor” iron-clad, such asis illustrated in the annexed 
cut, The proportion of length to breadth—8°666 to 1—is that now 








usually observed in sea-going high-powered steamers, an‘l is some- 
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what Jess thun in those which represent the extreme limit yet 
attained. The lines are fair and ne. giving a sharp bow and the 
fine run which is essential to the efficient working of screw pro- 
ers. ‘he proportions of the midship section, which has a 
readth equal, very nearly, to double the intended draught, are 
such as are best pet eve to make the vessel easy in a sea-way. 
The displacement per foot of draught at the intended load line is 
42419 tons, or 35°35 tons per inch. The hull of the ship is 
double, the inner and outer skins being separated by a space 
varying from 22hin. at the bottom to 6}in. at the top of the inner 
rtion. Seven transverse bulkheads are built, dividing the ship 
into distinct water-tight compartments. Two additional bulk- 
heads are carried across the ship below the berth deck. Coal 
bunker bulkheads, forward and aft, and the several smaller bulk- 
heads in the extreme ends of the vessel, still further strengthen 
the structure, and assist in securing immunity from liability to 
founder in consequence of injury to the hull. The hull is further 
strengthened by the bulkheads of the ‘‘turret chamber,” which 
stiffen the whole structure by tying the decks, the coal bunkers, 
and the lower longitudinal bulkheads firmly together. The double 
bottom is not only made water-tight as a whole, but is divided 
into spaces of 32ft. in length each, separated by water-tight 
partitions, formed by caulking frames and cross-floors. These 
spaces were to be fitted each with its own pipe leading to the 
bilge pumps, thus enabling them to be pumped out separately. 
The stem of the vessel rises vertically, and is of a section 10in. by 
3in. The cell-like construction of the vessel behind it, and 
the immense strength of this portion of the hull, will 
enable it to receive very heavy shocks without serious 
injury. The whole of this part may be torn away to a 








distance of 35ft. from the stem, by intentional or accidental 
collision, without endangering the safety of the vessel. Three of 
the partitions in the bow being horizontal, formed by the exten- 
sion of breast hooks back to the transverse bulkheads, a projectile 
may penetrate, or a seam may start, at any one point without 
doing other injury than to fill one of these small compartments with 
water, The stern ‘‘ overhang” is carried well out over the rudder, 
which it fully protects. It is prepared to receive armour-plating 
like other portions of the véssel. The outer skin is composed of 
selected boiler plate, which is stated to have been tested as re- 
ceived, under the inspection of an officer of the Government, and 
received only when found to have a tensile strength of 60,000 Ib. 
per square inch of cross secti Its t ity is at least 20 per 
cent. greater than that of iron customarily used in the construction 
of iron vessels by foreign builders. The thickness of keel strake is 
lin.; the garboard strakes are §in. thick ; the intermediate strakes 
are of jin. iron; and the wale strakes are jin. in thickness. The 
keel strake is double riveted, as are also the garboard and two 
wale strakes. The riveting has all been done by hand, with both 
care and skill. The inner skin is also of selected charcoal iron, of 
**C No. 1” quality, such as is generally used only for boiler-plate. 
Its joints were all planed and fitted under the inspection and the 
direction of the engineer in charge, and the workmanship is un- 
exceptionable, Its thickness is lin. for a distance of 193ft. amid- 
ships, din. for a distance of 30ft. at the ends, and fin. at the inter- 
mediate portions. It is double riveted fore and aft, with treble 
riveted butt-straps for 240ft. amidships. The inner s i 





is carried 
up to the 14ft. line, and is made water-tight throughout, as already 
stated, permitting the rupture of the outer skin without endan- 
gering the safety of the vessel. This, with the division of the 
whole into short water-tight spaces by caulking the frames, is an 
insurance against even loss of trim by the penetration of the water 
throughout the s between the two hulls. The four bulkheads 
nearest the middle of the vessel are of plating fin. thick. All 
joints are planed and fitted, and all lines of junction with the hull 


are carefully strengthened and made water-tight. Water-tight 
doors with packing are fitted to the passages leading fore and aft 


to these bulkheads, The bulkheads are stiffened by angle iron 





frames, The four bulkheads immediately beneath the intended 
location of the turret are strengthened by angle iron frames, s' d 
20in. apart, extending from topto bottom. The coal bunker bulk- 
heads are of 4in. iron, are water-tight, and are strengthened by 
angle iron frames 4in. X 4in. X }in. riveted back to back. The 
main deck is supported by heavy yellow pine deck beams, of 
scantling 14in. X 14in. and 16in. X 14in. spaced usually 36in. be- 
tween centres. They rest at each end upon a heavy and very 
strong iron shelf, which serves also to strengthen the ship as a 
stringer. The beams are also secured to the skin of the vessel by 
strong iron knees. They are intended to be supported in the 
middle by a line of iron stanchions not yet in place. This deck 
is planked with selected Southern yellow pine, free from sap, 
shakes, or other defects, and thoroughly seasoned. Its thickness 
is 84in. throughout. It is not fastened down. The berth deck 
extends from the foremost bulkhead to the boiler compartment, 
and from the stern to the engine-room bulkhead. It is supported 
by angle iron beams measuring 4in. X 3in. X 4in., and spaced 
24in. apart. The planking is laid with splined joints, and is 3in. 
in thickness, except under the anchor hoister, where it is 4in. 
thick. This deck is laid down, and permanently secured in place. 
The plans of store-rooms, officers’ quarters, and all joiner work 
remain to be prepared, and may be given any shape that may be 
desired by the purchaser, or such as may be determined by the 
form ultimately given the vessel. 

The machinery consists of two main engines ; number of steam 
cylinders, 4; diameter of ditto, 72in.; stroke of piston, 45in.; 
refrigerating surface of surface condensers, 12,650 square feet ; 
number of screw propellers, 2; diameter of ditto, 18ft.; 
pitch of ditto, 27ft.; number of boilers, 10; area of heating 


| 
mn, 28,000 square feet; areca of grate surface, 876 square 
eet. 
The main engines are arranged in pairs, each of the two pairs 
driving a screw independently. Each pair has its own surface 
| condenser and its own set of pemps, including a centrifugal circu- 
| lating pump, driven by a small independent engine, taking steam | 
from the main steam pipe. The main engines are of the vertical | 
return connecting-rod type, formerly known as the Maudslay and | 
Field engine. They are shown in the engraving in side elevation and | 
| section, and in end elevation, This general design was decided | 
upon as being at once compact, readily accessible, and convenient | 
| in operation, and as stowing well in a ship of which the form was | 
| too fine to admit of twin engines of other types. The steam 
cylinders are four in number, 72in. in diameter, and having a | 
stroke of piston 3ft. 9in. The main valve is a balanced three- | 
| ported slide, having a maximum throw of 16in. The balance plate | 
is similar to that used in the Dictator and other naval steamers. | 
| The valve slides between two scraped surfaces in contact with 
| each, no unbalanced steam pressure coming upon it from any 
direction. It has lin. lap on the steam side, and no exhaust lap. 
The main steam ports are 3ft. long and 7in. wide. The exhaust | 
ports are of the same ‘> and 1ljin. wide. The valve is | 
operated by a Stephenson link, as shown in the cut. The weight 
of the valve is intended to be taken by vacuum cylinders, sus- 
pended from the deck above, should the device be found desirable. 
The reversing gear consists of an hydraulic cylinder, the piston of | 
which drives a rack, which in turn moves a toothed sector on a | 
rockshaft, or tumbling shaft. This shaft carries an arm connected 
by a rod with the link. This work is all finely finished. Expan- | 
sion is obtained by means of a gridiron valve, situated at one side | 
of the main valve chest, and driven by its own eccentric—in a way | 
easily understood. The valve ports, eleven in number, are 1}in. | 
wide and 15}in. long. The piston-rods are four in number for | 
each piston, all connected to a forged crosshead. They are 5}in. 
in diameter. The connecting-rods are 74ft. long, 7}in. in diameter 
in the neck, and 8hin. diameter in the middle. These rods, which 
seem to be as lightly proportioned as any - of the engine, have 
ample strength to it any pressure which can be thrown upon 








| In the present case . d= 











them in regular work.* At their upper ends they are ntted witn 
straps, and are set up by means of the common taper key. At the 
lower end they have caps secured by bolts and nuts. 

The brasses are made of the best ordnance bronze, as are those 
of all other bearings. They are fitted with anti-friction metal. 
The cross-head bearing is llin. in diameter and l4in. long. The 
main frames are of castiron. They give large bearing surfaces to 
the crosshead gibs. These frames are secured to each other, and 
are well braced by crossties and rods from opposite engines. The 
crank shafts are forged in three pieces, connected by crank-pins 
and cranks, which were forged separately, carefully fitted, and 
then forced together so firmly as to give all the rigidity of a single 
piece. The total length is 24ft. 94in. The diameter of each 
crank-shaft is 16in. The intermediate bearing is 16in. in diame- 
ter and 3ft. long. The end journals are I6in. in diameter and 
2hft. long,t The crank pins are of steel. Their journals are lin. 
in diameter and 15in. long. They have ample strength and area 
of rubbing surface.t A surface condenser is attached to each pair 
of engines. The tube plates are in place, and the whole conden- 
ser is complete and in position, with the exception of the tubes. 
These are not ordered. The total area of refrigerating surface in 
each is designed to be 6325 square feet, or a total for both con- 
densers of 12,650 square feet. The ratio of this area to that of 
the heating surface of the boilers is }25°9 = 0.449, of which the 
inverse ratio is 2-29, and the ratio of cooling surface in the conden- 
sers to the area of grate surface in the boilers is nearly 14} to 1. 
This area is more than ample for the amount of work to be done, 
Each condenser is to contain 4198 tubes, each ‘ft. Gin. long and 
Sin. diameter. The position of the condensers may be seen in 
the engraving. The circulating pumps are of the centrifugal 
variety, 6ft. Sin. in diameter, and having a width of opening at 
the periphery of 3in. One pump is attached to each condenser, 
and is driven by a pair of small engines. The air pumps, 
one to each pair of engines, are 44in. in diameter, and have 27in. 
stroke of piston. They are driven by a beam taking its motion 
from the main crosshead of the after-engine, as shown in the en- 
gravings above. These pumps are of the ‘‘ bucket and plunger 
variety. The bucket and the plunger are of bronze, and are in 
one piece. The valves are of india-rubber, with seats of composi- 
tion like the bucket, 

(To be continued.) 


~ * The proper size for such an engine is calculated, with a fair degree of 
approximation, by the formula . . 

4/T2 pL? nIOR = DL f dD 

d= Pp l*4.00125 D; ord = 74, 

6v00 Jf 8°53 su 

This formula has been found by the writer to be a very satisfactory one. 


-o - Jis or 
72 X 74 Kd 18 +2543 = 75, Taking 


Van Buren’s constants and Rankine’s more intricate formula, 


d = 000527 D L*\ we get, d = 000527 x 72 
vi /> (, + 0 00123 i) get, d m= 000887 x 72 x 


/ —2 
V4 (25 +15 (; + 000133 ) x 8=7-4in. 
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t The proper size of a crank shaft, as estimated by the writer, is very 
nearly d = 37 V2 0 5 


400 


| a : 
| For the present example d = / xX (5+15) x 3} = 14 bin. if we 


assume a maximum pressure in the cylinder of 25)b. per square inch 
and a vacuum equal approximately to an additional 15lb. Taking the 
formula given by Molesworth, we should obtain 
* canadien 
5654 
8 ax = 
a ay’ SEs. = / 2 = 18 S4in. 


65 





Estimating the proper size by Haswell’s, or other usual formula, also, it 
becomes evident that these shafts have ample strength. 


t The size of crank pins required to prevent heating of the journals 
may be determined with a fair degree of precision by either of the 
formule given below. The total pressure on each crank pin bearing 
would be at a maximum, 4071°5 x 25 = 101,787°75 Ib. 





lan _—— = 28°8, (Thurston, 1862.) Q) 

t= PWV +2) _ 45 (Rankine, 1865. (2) 
300d 

t= N_ x39, (Van Buren, 1866.) (3) 
350-000 

t= LEP. _ 116, (Skeel, 1873. «) 


1808 
The first two formule give what are considered by their authors fair 
working proportions, and the last two give minimum length for iron 
pine. Formula (1) was obtained by observation of crank pins of naval 
screw engines, and (2) by observing locomotive practice in which greater 
liability exists of annoyance by dust, and greater risk occurs from 
inaccessibility while running. The latter formula is, therefore, not well 
suited for marine practice. Steel can usually be worked at nearly double 
the pressure admissible with iron running at similar speed, and the 
proper length for those here considered would be about = = M4a 


length which they exceed. These pins should, therefore, ran without 
water, a somewhat unusual thing with engines of large size. 
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LEGAL INTHELLIGHNOKE, 


(Before the Lond CHANCELLOR, 29th July, 1874.) 
RE LANCASTER’S PATENT. 


Tis was a petition by Thomas Lancaster, of the Atlas Works, 
Denbigh-street, Liverpool, enginecr and ironfounder, to seal his 
patent No, 32, 1874, for improvements in mechanical stokers, Xo., 
which had been opposed by Messrs. Dillwyn Smith, and Thomas 
Henderson, of Liverpool, and had been before both the law officers. 
Mr. Aston, Q.C., appeared for the petitioner, and, the opposition 
having been withdrawn, the Lord Chancellor ordered the patent 
to bo sealed as prayed, with costs, and granted an extension of 
time for filing the final specification, 

The following is a short outline of the previous hearings :— 
Mr, Lancaster applied for his patent on 2nd of January, 1874, and 
obtained provisional protection. The application was opposed 
by Messrs, Smith and Henderson (patentees of hanical stokers) 
before the law officer, on objections which were —(1) that the 
objectors and their licensee, Mr, W. P, Thompson, of Birkenhead, 
were the true and first inventors, from whom it was alleged the 
applicant had improperly obtained his invention, which was 
included in that for which the objectors and Thompson applied 
for letters patent No, 569, 1874, on 10th Feb., 1874; (2) that the 
applicant's invention was only a modification of patents belonging 
to the ebjectors, and possessed no independent value; and (3) 
that part of the invention was described in an old specification, 
The hearing of the opposition took place before the present Soli- 
citor-General, Sir Sen Holker, on three separate days in May 
last ; Mr, Aston, instructed by Mr, F. J. Cheesbrough, of Liver- 
pool, appeared for the applicant, and Dr. Haseltine appeared for 
the objectors. The specifications for the applicant's invention, 
and for No, 569, 1874, had not been made public ; but the appli- 
cant exhibited to his evidence a model as well as other exhibits 
illustrating his improvements. Mr, Aston argued that the evi- 
dence showed the applicant to be the true and first inventor, and 
that he had invented his improvements independently of the 
objectors, and long before he was brought into contact with them 
or Thompson ; that the invention was not a modification of, or 
included in, previous patents, and was both novel and valuable ; 
that no means of knowing what the application No. 569 included 
had been afforded, but if it comprised Mr, Lancaster's invention 
the objectors had no claim to it. Dr. Haseltine contended that 
the facts of the case supported the objections, and he dissected 
and commented upon the evidence at length with the view of 
establishing this position, and submitted that the applicant was 
not entitled to a patent. Tho Solicitor-General reserved his 
decision, and on 19th May last decided that the application should 
proceed, disallowing all the objections without costs to either 
party. Afterwards the objectors opposed at the Great Seal on the 
same objections as before, and thereupon, on 25th June last, 
Mr. Lancaster presented his petition and filed evidence in support 
which was not replied to, 

Notice to proceed with the application for No. 569 was delayed 
by Messrs. Smith, Henderson, and Thompson (tho applicants for 
that patent) until after the decision of the Solicitor-General, and 
therefore it could not be heard by him with the previous opposi- 
tion, Mr. Lancaster opposed No, 569, and such opposition was 
referred to the present Attorney-General, Sir Richard Baggallay, 
and heard by him, he having ruled that he had no power to remit 
to the other law oflicer without the consent of the applicants, 
which was refused. Mr, Aston, Q.C., appeared for Mr, Lancaster 
in support of his objections, and Dr, Haseltine in support of this 
patent. The case was fully gone into at two hearings on the 18th 
and 2lst July last, on the evidence and exhibits used on the 
former occasion (except some further evidence required by the 
Attorney-General), and the merits of Mr, Lancaster's invention 
wore again considered. Mr. Aston, Q.C., maintained that his 
client was tho true and first inventor, and was alone entitled to 
letters patent if the two inventions were identical ; but, if they 
wore not identical, then the applicant for No, 569 ought only to be 
allowed to proceed for such part (if any) as might be different, as 
to which he asked the Attorney-Genoral to decide on a comparison 
of the two provisional specifications, neither of which had been 
made public, Dr, Haseltine argued that the inventions were not 
alike, and that the applicants, Messrs. Smith and others, were the 
true and first inventors, and in any event entitled to a patent ; 
and he went through the evidence to show his contention to be 
correct. Some explanations wore then received by the Attorney- 
Goneral from Dr. Haseltine in private, as to his client’s provisional 
specification, according to the usual practice—none being required 
as to Mr, Lancaster’s—and judgment was reserved, On 27th 
July last the decision was givon, whereby the Attorney-General 
absolutely refused the patent No. 569 applied for by Messrs, Smith 
and others, with costs to be paid to Mr, Lancastor, the further 
opposition to whom was thereupon withdrawn on the following 
day. 
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VARLEY’S SHAFT-COUPLINGS, 


A curntous example of the way in which inventions aro patented 
and re-patented is afforded by an article which appeared in the 
Standard of Friday last. In our impression for December 20th, 
1872, will be found an article on sorew shafts, from which we extract 
tho following passage : —** Why not supply every screw-ship with a 
coupling box or dise ,which could be brought into requisition to 
unite tho broken ends? The coupling might be ordinarily carried 
on tho shaft so as to be ready at a moment’s notice, and when the 
breakdown occurred it would only require to be moved up to the 
fracture.” 

In our impression for Ooctobor 17th will be found an illustrated 
description of a shaft-coupling patented by Mr. King, of Victoria. 
The coupling is made of four parts. Two of them are placed 
round each end of the brsien shaft and firmly bolted together.” 
Several other modifications are shown, Now the principle of such 
an invention can obviously not be patented, although details oan ; 
still it is evident the idea of repairing broken screw shafts by the 
use of couplings waa first published in this journal, So far it is 
clear that Mr. King could patent nothing but the details of the 
method in which the coupling was applied, This much premised, we 
append the following extract from our contemporary, and leave our 
readers todraw their own conclusions as regards the originality of the 
invention. We venture to think that Mr. Varley might have con- 
voyed to the reporter of the Standard an intimation that a de- 
soription of a ——— might be found in our pages, whioh coupling 
is so similar to that of Mr, Varley, that it would be worth while to 
explain in what the difference consists : — 

**Some three or four years ago we gave an account of the tug 
boat Era, when she was first launched and fitted by Messrs, 
Stewart and Nicholson with their admirable expansion engines. 
Yesterday, at the invitation of Mr. ©, F, Varley, F.R.S., a large 
party of practical mon had an enjoyable trip down the river in 
this fine little craft. Tho purpose was to test and practically 
demonstrate the utility and say of a — for connecting 
the propeller shafts of steamships if broken or damaged at sea, 
Breaking of suoh shafts is a very frequont occurrence, and is an 
accident not only disagreeable, but one which is absolutely dan- 
gerousin rough weather, Another matter for serious consideration 
to shipowners is that steamships under such circumstances may 
become open to salvage, and involve the value of one-third of the 
vessel to the salvors, Both for humane as well as pecuniary 
interosts, therefore, any ready means of coupling together a broken 
shaft at son isa wet er adjunct to modern naval appliances, The 
coupling proposed by Mr, Varley is exceedingly simple, and most 
facile of application, being, in point of fact, an outside jacket or 
cylinder of steel, formed in four similar segments, each having its 
own portion of a large flange made to cover tho flanges of the sec- 
tions of the shaft itaelf should those portions be damaged, Ona 
slift. breaking, two of the segmonta of the couplings would bo 





applied on one side of the fracture, and the other two parts to the 
other side, The four pieces are now united by four bolts longi- 
tudinally, and the flanges of the two valves thus formed are 
similarly bolted together vertically. To prevent the coupling from 
turning over the shaft, either a groove is cut or a flat surface is 
chiselled off, so that the two keys when driven in can thus make 
all firm. The splicing of the shaft in this way renders it as firm 
and as strong at the point of the accident as any other part of the 
shaft. By dividing the coupling into four pieces it is got into a 
most convenient form both for handling and for fixing, as well as 
for stowing away as spare gear. One is struck with the simplicity 
and efficiency of this contrivance — two qualities which always 
characterise perfect inventions, The Era had one of the junctions 
of her sorew shaft uncoupled, thus representing a broken shaft ; 
and during the voyage Mr. Varley’s coupling was taken off in 
eight minutes, and put on again in very little more than a quarter 
of an hour by the engineer and his assistant, notwithstanding the 
loss of some minutes in having to take out four of the screws, 
which had been put in wrongly, and the hindrances caused by the 
crowding of visitors into the screw-alley. To cut such a groove as 
would be required for the two keys would ocoupy from three- 
quarters of an hour to an hour and a-half, and to chisel off a flat 
side would take less, as the work need not be so accurate, It is 
clear, therefore, that the time of execution would be practical, and 
quite speedy enough to be of essential service, One point has 
been most satisfactorily settled by the trials in the Era, namely, 
that the Varley coupling will allow the engines to be worked at 
full speed without detriment to the coupled part ; for the coupling 
that was made the theme of yesterday's excursion had previousl 

been doing duty in the tug boat for upwards of ten days, and will 
continue for at least tho remainder of a month, The invention, 
which has been patented, has been submitted to the examination 
of a great many nautical men and practical engineers, who have 
expressed their high approval of it; and some men of eminence, 
including Vico-Admiral Sir William Hall, K.C.B., Sir Howard 
Elphinstone ; Mr. William Crookes, F.R.S.; Mr. H. G. Trend ; 
and Admiral F, A, B. Craufurd have signitied their approbation 
of the system, and will be associated more intimately with the 
invention on the formation of a company to manufacture the 
couplings on an extensive scale. Not only on board ship but ashore 
the Varley couplings will have a very great utility ; for in factories 
there are often numbers of hands thrown out of employment and 
heavy losses inflicted on the proprietors by the stoppage of work 
through the breakage of the main driving shafts. That such an 
invention is seriously required is undoubted, and the statistics of 
the subject must show the widespread need of a ready and inox- 
pensive means of temporary repair such as the present invention,” 
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SEMI-PORTABLE HIGH-PRESSURE WINDING 
ENGINES FOR YALE, GLOUCESTERSHIRE, 
THESE engines are constructed so that th»y may be fixed in the 

shortest time consistent with durability and economy in working, 
this being a most important consideration with now sinkings, 
The boiler is of the locomotive type with a fire-grate 4ft. X 2ft. 
din,, the barrel is 10ft. long, and Sft. 7yin, outside diameter, it 
contains 43 lap-welded iron tubes, 7ft. Gfin, long by 2fin. outside 
diameter, The smoke-box consists of Alexander and Lansley’s 
patent annular feed-water heater, which forms an annular 
casing in contact with the escaping gases from the tubes, through 
which the water is pumped on its way to the boiler, thus heating 
it to a high temperature, without the exhaust steam which is 
permitted to give its full effeot on tha draught. A steam dome is 
also provided, Ift. Zin. diameter by 1ft. din. high, from which the 
steam is drawn ; there are also fixed two Sin, safety valves with 
spring balances. ‘The boiler is fed by an injector. The engines, 
which are placed directly beneath the boiler, are erected on a bed- 
plate entirely independent of the same, There are two cylinders, 
steam jacketed, each 12in, in diameter and L4in, in stroke. The 
crank shaft of the locomotive type, carrying on one end a 6ft, tly- 
wheel turned on the faco for a driving belt if required, and on the 
other the drum pinion, which gears into the spur wheel on the 
drum shaft, the proportion being 1 to 3, The inner bearing for 
the drum shaft is carried on the engine bed-plate, the outer one 
on a wall-plate supported on timber framing, to which also is 
secured the brake bracket. A double winding drum is provided 
6ft. diameter, nnd 4ft, wide, the discs are of cast iron, the inner 
one being double flanged, and carrying a brake strap. The cover- 
ing is of three-eighths wrought plate. Beyend the outer drum 
redestal is keyed a grey diso, 6ft. in diameter, having provision 
or a crank pin with stroke of 2ft., 3ft. Gin., and 5ft., to which is 
coupled a pumping spear in the ordinary way. Tho various 
levers for regulating the engines are placed so as to be under the 
control of one man, who can start and reverse the engines, and apply 
the drum brake without altering his position. A lever onthe end 
of the drum shaft throws a clutch on the winding drum in or out 
< ~~, so that the engine can be employed for pumping only if 
desired, 








THE SOCIETY FOR THE PROMOTION OF SCIEN- 
TIFIC INDUSTRY. 


THE first exhibition of this Society having boon perfectly suc- 
cessful, a second will be held in Manchester in 1875. There will 
be an exhibition of certain classes of implements, machines, and 
appliances for the economising of labour, It will consist of two 
divisions, classified as foilows :—Division 1, engineers’ and me- 
chanics’ tools, and appliances in the working of metals, wood and 
stone, Class 1, engineers’ hand and machine tools, lathes, drills, 
planing and shaping machines, slotting and screwing machines, 
ironfoundera’ moulding machines, file-cutting machines, grinding 
machines, &o, &o, Class 2, boilermakers’ tools, punching, riveting, 
drilling, plate-planing and welding machinery, &o, &c. Class 3 
nail and rivet making machines. Class 4, steam hammers, and 

hi pplicable to forges and general smith-work, &o. Class 
h, lifting appliances, hydraulic and other cranes, hoists, sorew- 
jacks, ke, Xo. Class 6, machine and hand tools, used by car- 
penters and joiners, planing, morticing and moulding, saws, &c. 
Class 7, stone dressing and cutting machines, drills, rock boring ma- 
chines, &c, Division 2, domesticappliances: The special object of 
this division will be toencourage the development and production of 
appliances having for their aim the lessening of the labour of the 
household, the saving of fuel, the improved preparation of food, and 
the increased healthiness of the home. Olass 1, labour saving ma- 
chines and appliances of all descriptions, comprising washing, 

nging, mangling, and drying machines and apparatus; ironing, 
crimping and goffering machines; sewing machines (with or with- 
out motive power), knitting and embroidering machines; knife 
cleaners, shoo brushes, fire lighters, sweepers, scourers; mincers, 
choppers, beaters, potato cleaners, peclers ; coffee and other grind- 
ing mills; butter and cheese making apparatus; food manufactur- 
ing machines and apparatus ; boot and shoo stitching machines. 
Olass 2, cooking stoves, ovens and ranges using coal, gas, or other 
fuel; culinary implements and utensils of all descriptions; filters, 
refrigerators, safes for perishable articles, gazogenes, grates for 
fireplaces, and other appliances and apparatus for warming rooms 
or houses; artificial fuels; gas and other lamps, chandeliers, 
gas meters, and lighting apparatus of all descriptions, safety 
matches, &c, &o, Olass 3, sanitary apparatus, including baths, 
lavatories, water-closets, cisterns, sinks, pipes, taps, drain pipes, 
sewage arrangements ; ventilating apparatus and appliances ; dis- 
infectants of all kinds, Olass 4, mechanical and acientifio toys, 
and apparatus for the instruction and employment of children, 
Class 5, miscellaneous appliances for reducing manual labour in 
ovupying writing, in carrying, in transmitting messages, &o. Xo. 

As it is probable that most of the machines exhibited will be in 








motion and in operation, the council are ———- to receive 
applications to exhibit two or three portable engines to supply the 
motive power required. The exhihition will open about the end 





of March, and remain open during the months of April, May, 
June, and July, We may add that applications to exhibit should 
be made upon the proper form for the purpose, which may be 
obtained, with the conditions of exhibition and all nece infor- 
mation, from the secretary, at the office of the Society, 9, Mount- 
street, Albert-square, Manchester, 





THE IRON AND STEEL INSTITUTE. 


THE following is the detailed programme of the Barrow meeting, 
which will take place on September Ist, 2ad, 3rd, and 4th, 1874. 
On Tuesday, Sept. 1st, at 2.0 p.m., there will be a meeting of 
general council. Members will on this day be able to visit the 
works named in this programme, On a Mea Aeag Sept. 2nd, at 
10.30 a.m.: General meeting in Town Hall, when the mayor of 
Barrow, J. T. Smith, —% will open the proceedings. Scrutineers 
for the voting papers will be appointed. The council will present 
a list of their retiring mombers, and will submit various recom 

lati tion of papers will be read and discussed. 
1,30 p.m,: Members will visit the works of the Barrow Hematite 
Steel Company. 4.0 p.m.: Visit the works of the Barrow Ship- 
building Company, 5.0 p.m.: The members will be entertained 
at dinner by the Barrow Hematite Steel Company. (Morning 
dress.) At 8 o'clock a special train will leave for Whitehaven after 
the dinner, In cases where tickets are not forwarded previous to 
the meeting, members will find the invitation cards in the recep- 
tion room. On Thursday, Sept. 3rd, at 10.30 a.m.: General 
meeting in the Town Hall for the reading and discussion of papers. 
1.30 p.m,: A special train will leave level crossing near Town Hall 
for Askam and Millom. (1) Those having tickets for Millom will 
proceed to the Millom Ironworks and Hodbarrow Mines. Luncheon 
will be provided by the Cumberland Iron Mining and Smelting 
Jompany, Millom Ironworks, and the Hodbarrow Mining Com- 
pany. 2) Those having tickets for Askam will be put down at 
that station, and will visit the Askam Ironworks and Mines, Park 
Mines, Roanhead Mines, &c. Luncheon will be provided by the 
Furness Iron and Steel Company, at Furness Abbey. Members 
will be conveyed back by special train, and, if time permit, 
the Stank Mines will be visited in returning. Tickets for 
these excursions will be found in the reception room. On 





-Friday, September 4th, there will be an excursion to Cumberland 


Ironworks and Mines, A special train willleave Barrow at { a.m., 
and will pass through the Cumberland hematite district, Cleator, 
and Frizington, to Workington and Maryport, returning by 
Harrington to Whitehaven, where Lord Lonsdale will entertain 
the members at luncheon in the afternoon, The details of this 
excursion will be announced at the meeting. Special programmes 
will be issued on Wednesday and Thursday mornings. 

The following isa list of papers that have been promised:—“ On 
the Rampside Boring, near Barrow;” by Mr. Alexander Brogden, 
M.P., Ulverston; ‘t On Mechanical Paddling,” by Mr. 'T. R. Cramp- 
ton, London; ‘*On Rolling Mill Machinery Arrangements in 
America,” by Mr. A. L. Holley, New York; ‘On Improvements 
in Setting Bessemer Converters,” by Mr. A. L. Holley, New York; 
**On Valves suitable for Working Hydraulic Machinery,” by Mr. 
Robert Luthy, Bolton; ‘‘On the Iron Ores of Sweden,” by Mr. 
Charles Smith, Barrow; “Oa Ironstone Mining in the Cleveland 
District,” by Mr. A. L. Steavenson, Durham; ‘ Description of the 
Latest Improvements in a game for the Manufacture of Besse- 
mer Steel,” by Mr. B. Walker, Leeds; ‘On a New Form of Blast 
Furnace Hoist,” by Mr. T. Wrightson, Stockton-on-Tees; ‘On the 
Geology of the West Coast Iron District,” by Mr. ’. Wurzburger, 
Dalton-in-Furness, 

The Corporation of Barrow have kindly placed the Town Hall 
and council chamber at the service of the Institute for the pur- 
pose of the meeting. 

The special trains referred to will be provided by the Furness 
Railway Company free of charge, and members will be allowed to 
travel on that line during the meeting on production of their 
tickets, 

The following works will be open to the inspection of members, 
except during the time when the business meetings are being 
held in the Town Hall :—Carnforth Hematite Ironworks ; 
Barrow Hematite Steel Works and Mines; Barrow Hematite 
Steel Works and Mines, New Furnaces ; Barrow Shipbuilding and 
Engineering Works; Barrow Flax and Jute Works; Mr, 8. J. 
Claye’s Railway Rolling Stock Works; Barrow Docks, Ware 
houses, and Dredging Machinery ; Mr. J. W. Woodhouse’s Patent 
Brick Works; Barrow Wire Works; Messrs, Westray and 
Forster’s Engineering Works; Mr. Woodall’s Boiler Works ; 
Barrow Steam Corn Mills ; Askam Ironworks and Mines; Messrs, 
Kennedy Bros., Mines ; Messrs. Harrison, Ainslie, and Co.'s Char- 
coal Ironworks and Mines, Ulverston ; Mines of the Ulverston 
Mining Co; Millom Ironworks ; Hodbarrow Mines. The mines 
and works that will be open in the Cumberland district will be 
given in detail at the meeting. Facilities will be afforded for the 
exhibition of objects of interest to the iron and steel trados, 
Particulars should be sent to the secretary without delay, stating 
table, floor, or wall space required, 





New York Harpour.—-Notice has been issued warning mariners 
that a new shoal has been developed on the south side of the Swash 
Channel, near the eastern entrance, on which there is only 16\ft. 
at mean low water. The bottom is very hard sand. 

AccorDING to the report presented to Congress before the close 
of this year’s session, there are in the United States 66,257 miles of 
railways, the combined costof which amounted to 3,000,700,000,000 
dols. The relation between the mileage of railways and the popu- 
lation was, in 1873, in the ratio of one mile to every 582 persons, 

Tue Late W. Farrpairn.---The remains of Sir William Fairbairn 
were interred on Tuesday in the family vault at Prestwich, near 
Manchester, the body having been brought from l'arnham, Surrey, 
on Saturday, The cortege started from the deceased baronet’s resi- 
dence at the Polygon, Ardwick, The Manchester Corporation, on 
whose buildings flags had been hung at half mast since his death, 
sent representatives, and there were also deputations fromthe Steam 
users’ Association, and from Cross-street Unitarian Chapel, Tho 
cortege was preceded by detachments of the Manchester police and 
fiire brigade, and was followed by many influential citizens, 

JoMPOUND versus SimpLE Enaings,—We hear—says the U.S, 
Army and Navy Journal—that the three Revenue cutters Rush, 
Dexter, and Dallas, are to be subjected to a series of ** dock trials,” 
similar to the well-known Isherwood dock races, for the poe of 
showing the relative merits of the compound and simple engines, 
Some four or five chief engineers of the navy, supplemented by as 
many more from the Treasury department, and attended by a long 
list of assistants, are ass' od to the duty of es apotagrnee these 
races and ‘‘tabulating the data.” The vessels are cach 140ft, 
long, 23ft, beam, and 10ft. deep. All three have the same style 
of boiler, each provided with ‘‘double segmental shells” ~what- 
ever they may be—and three furnaces, with a total grate surface 
of 54 square feet. The screws are 8ft. Yin, in diameter, with a 
mean pitch of 14ft, The Rush has a “fore and aft’ compound 
ae with cylinders say" ape ee which are respectively 24in, 
and 38in, in diameter, with 27in, stroke of piston, They are built 
to work with a steam pressure of 801b, The Dexter has a single 
vertical engine of the ** high pressure condensing class, the cylin- 
der 26in, in diameter, and 36in, stroke of pistons The Dallas has 
a low-pressure engine, with cylinders 36in, in diameter by 30in. 
stroke, The boilers are of sufficient strength to oe 40 lb. pres- 
sure, Exactly what of novelty and value 4s to be obtained from 
trials with this sort of machinery, the operation of which is 
already so well understood, we are unable to imagine. Besides, it 
seems a little singular that such experiments should be undertaken 
now when the new era of compounding the engines of the navy 
is already pretty well advanced, Is it possible that there are any 
doubts as to the success of the reform? We hear rumours—as in 
the case of the Swatara, which has just becn “compounded” and 
has made a cruise—that there are, 
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RAILWAY MATTERS. 


Tue Creusot Works produced last year 90 locomotives; the 
quantity of steel rails turned out of the works increased last year 
to 38,000 tons, 

Tux railway between Whitby and Scarborough is now being 
pushed on rapidly, and the earthwork from Scarborough to the 
peak is ready for the permanent rails. 

AN important branch of the Severn and Wye Railway from the 
Cinderford Valley, Dean Forest vid Lydbrook to Ross and Mon- 


‘mouth, was opened for traffic on Wednesday. 


Sir Joun HawksuHaw, C.E., has gone to Brazil to survey a line 
of coast extending about 5000 miles, beginning at Pernambuco, 
with a view of reporting upon eligible spots for the establishment 
of harbours and the construction of new railways. 

Tue length of railway in operation in France at the close of 
March, 1873, was 11,1624 miles. At the close of March, 1874, the 
corresponding total had grown to 11,601 miles, so that during the 
twelve months ending with March, 1874, new railway was opened 
in France to the extent of 439% miles. 

Tue length of railway in operation in France at the close of 
March, 1873, was 11,1624 miles, At the close of March, 1874, 
the corresponding total had grown to 11,601] miles, so that 
during the twelve months ending with March,1874, new railway was 
opened in France to the extent of 4398 miles, 

Some of the double deck cars which are quite common upon 
French roads, exhibit a most extraordinarily small proportion of 
dead weight, One on exhibition at Vienna, with a capacity of 90 
persons, weighed only 11°75 tons, Freight cars weighing but 
10,000 Ib, carry 20,000, or even as much as 30,000 Ib, 

Tur Golos states that during the year 1873) the total mileage of 
Russian railways increased from 13,217 to 15,191 versts, or in the 
ratio of about 15 per cent., the new branches being confined to the 
basins of the Dnieper, the Vistula, and the Duna, in the south 
west portion of the empire. Out of the forty-five different lines- 
one alone, the Livny (length 57 versts), is a State railway, all the, 
others being the property of companies. 


Tur Frankfurter Zeitung states that the Odessa Railway Com- 
pany, which has hitherto consumed English coal in the locomo 
tives, has lately contracted for the supply of upwards of 14,000 
tons of coal from Upper Silesia, The coal producers of the latter 
district have, it appears, by the reduction of the freight for their 
produce on the Austrian Karl Ludwig line, been enabled to com- 
pete with the English coal dealers in the markets of South-west 
Russia, 

THE tea trade between New York and China and Japan vid the 
Pacitic Railroad continues to be carried on actively, In one day 
seventeen car loads of teas arrived at New York by this route, in 
sixteen days and seventeen hours from Yokohama to San Francisco, 
and less than fourteen days from the latter city by rail, altogether, 
including delays, less than thirty-four days, being the quickest 
time yet made between Japan and New York. It can, however, 
be done in less time if better coal be used in the Pacific steamers, 

EXPERIMENTS recently made by Mr, Forney, of New York, showed 
that the temperature in the smoke-box of a locomotive when 
first starting was 270deg., and when working at its maximum 
capacity on a steep grade and with a heavy train it was as high as 
675 deg. The average tomperature while running was, in three 
trials on different parts of the road, as follow :—Average steam 
pressure, 98'S Ib.; average temperature, 499°8 deg. Average steam 
pressure, 106 1b.; average temperature, 535°l deg. Average steam 
pressure, 112°2 Ib.; average temperature, 554 deg. 

THE return of railway rolling stock, as given in Poor's Manual 
for 1874-5, on the roads of the United States and Canada, are as 
follows :—Passenger cars of all classes, 2°90; baggage, mail, and 
express cars, 4157; box, merchandise, and house cars. 87,009; 
platform, gondola, and flat cars, 52,198; stock cars, 14,222; coal 
cars (number of wheels not stated), 66,887 ; four wheel cars (mostly 
coal), 37,892; caboose cars, 1549; oil cars, 3154; ore cars, 2102; 
lumber cars, 193; freight cars not classified, 4,694 — total, 373,959 ; 
locomotive engines, 14,939. Deducting from these aggregates 774 
engines and 13,980 cars of all classes, asreturned by the Canadaroads, 
leaves for the roads in the United States a total of 14,165 engines 
and 350,979 cars, exclusive of what are denominated service cars, 
and exclusive of narrow gauge cars, 

Ar a recent meeting of the Lima Railways Company in London 
the chairman said: ‘‘Colonel Gray, one of the directors who had 
recently visited the railread, found that a large proportion of the 
passengers used the line without taking any ticket, That collec- 
tors were consequently es to travel on the line and apply 
for and endeavour to get fares from the passengers who admitted 
they had no tickets. They might judge the extent to which this 
system had been carried by the fact that as much as from £20,000 
to £30,000 per annum had been paid in by those collectors, They 
had reason to believe that a large proportion of the passengers had 
paid nothing at all. He would leave them to judge whether the 
company got anything like the full amount of its actual earn- 
ings. The temptation to the collectors was excessive. He had 
also found out that as many as 15,000 free passes had been granted 
in the year, and that these passes were used continuously and not 
by any means confined to a single journey.” 

THE Railroad Commissi sof M husetts havefbeen hear- 
ing « complaint made by the corporation of Boston, that the 
citizens are annoyed by the sharp railroad whistle, which in one 
crossing is sounded more than 300 times a day. The commis- 
sioners find that it is questionable whether, in its effect on invalids 





NOTES AND MEMORANDA. 


Tur foreign commerce of the United States is no more than half 
that of England, which has eight millions less population ; and it is 
not more than equal to that of France, whose population is less 
than that of the United States, 


THE immersion of hides for hours in a two per cent. solution of 
carbolic acid, and then simply drying them, has, says the Scientific 
American, been recently substituted for the tedious and expensive 
process of salting them for transportation from South America 
and Australia, and with most satisfactory results. Bones have 
been similarly treated for transportation. 


A xKInD of lead glazing is used upon common pottery, the 
employment of which often causes casesof lead poisoning among 
the workmen. M, Constantin, of Brest, France, has recently de 
vised a substitute which is said to be much superior and to possess 
the hardness and inalterability of glass, He uses silicate of soda, 
pulverised quartz, chalk, and a small proportion of borax. This 
glazing may be coloured green by copper and brown or violet by 
manganese, It is already coming into use in many of the largest 
French potteries, 

MM. H. Saint CLAtR DEVILLE AND Depray state that rhodium, 
precipitated from its solutions by formic acid or aleohol, decomposes 
the formic acid with a disengagement of heat, and reduces it to its 
elements, hydrogen and carbonic acid, This action continues 
almost indefinitely. When the action of the rhodium on the 
formic acid becomes weak, it is merely necessary to wash and dry 
the metal in contact with air in order that the phenomenon be 
repeated with its primitive intensity, disengaging equal volumes of 
carbonic acid and hydrogen. 


M. Marky has recently published the results of, experiments 
undertaken to determine by the graphic method what is the true 
movement of the legs in walking. According to Nature his results 
prove convincingly that the brothers Weber were wrong in assum- 
ing that the oscillation of the leg which is in not in contact with 
the ground is the same as that of a pendulum; for when it is 
represented on a uniformly moving plane, the line drawn is a straight 
and not a curved one, The movement of the suspended foot is 
therefore uniform, depending on muscular action, in combination 
with that of gravity, 

Ir a very fine thread of sheet platinum, of about an inch in 
length, is ee between two microscope slides of glass, and two 
pieces of thin sheet copper with rounded ends are placed in contact 
with the extremities of the platinum, the copper being of any con- 
venient length and breadth, so as toextend beyond the glass slides, 
but not to be as broad, and a charge of electricity from about 
eight square feet of Leyden jar be passed through the metals, the 
effect of the heat from the charge isto vaporise the platinum, 
which is instantly condensed in a transparent layer upon the cold 
glass. The layer can be investigated by a microscope, and 
employed in various ways to determine the character of the metal 
and its effect upon reflected or transmitted light. 

In the year 1873 there were coined at the Mint 2,382,832 sove- 
reigns and 2,003,464 half-sovereigns, 5,965,740 florins, 6,486,480 
shillings, 4,395,600 sixpences, 41585 fourpences, 4,050,528 three- 
pences, 4752 twopences, 7920 silver pence ; and of bronze, 8,494,080 
pence, 3,584,000 halfpence, and 3,225,600 farthings, The pieces of 
money coined, therefore, exceeded 40,000,000 in number, and 
would pass for sums amounting to £4,500,000 sterling. The demand 
upon the Mint for gold coin, which had been excessive in the two 
»revious years, was sufficiently supplied and ceased in 1873. The 
demand for silver continued unabated, and the demand for bronze 
coin continued to be excessive. In the course of the year the Mint 
received from the Bank of England light gold amounting to £950,075 
for re-coinage, and a large amount of worn silver coin was with- 
drawn from circulation, The Sydney branch of the Mint coined 
and issued 1,478,000 sovereigns in 1873, and the Melbourne branch 
752,000 sovereigns and 165,000 half sovereigns, 


Tue Rockland Nickel Mining Company have recently developed 
a new mining property in the Highland Mountains on the silurian 
Potadam sandstone formation, ia Rockland County, New York, 
which promises to be of great importance to the consumers of nickel 
and cobalt, as they will soon be large producers of these metals, 
from their extensive and well-detined vein, which is easily traced 
in its course for more than one and a-half miles by its surface out 
croppings; it is 18ft. in breadth where a shaft has been sunk, and 
1000 tons of ore have already been taken out. The vein contains, 
in a gangue of quartz, feldspar, and hornblende, copper glance, 
millerite, linnaite, and magnetic pyrites, the average depth of 
which is 256ft, above water drainage, an unlimited quantity of rich 
yielding nickel, cobalt, and copper ore that can be eagily mined 
and delivered at Grassy Point, on the Hudson, for smelting or 
shipping. 

Tue Society of Forges and Foundries of Val d’Osne has recently 
opened in Paris ar. exposition of their curious products, consisting 
of objects of art in cast iron, some of considerable volume, which 
are covered with copper by the Gaudoin process, This operation 
admits of the deposition of copper upon cast iron without 
necessitating any previous coating of the latter. The difficulty of 
accomplishing this has been the scouring of the iron, the baths of 
chemicals hitherto used being incapable of thoroughly cleaning the 
metal, M. Gaudoin has found that very acid solutions are neceesary 
to remove the oxides of iron which escape the scouring; but at the 
same time the acids do not attack the subjacent metal. Such a 
solution acts continually on the points upon which the copper is 
not deposited, and end by dissolving the oxides and allowing the 
1 ition to take place, Large numbers of organic acids have been 











and horses, such frequent annoying whistling does not a 

reater loss of life than would ensue from its total suppression, 
They regard it as “‘a singular relic of the crude expedients em- 
ployed in the past,” that the companies should disturb whole com- 
munities in order to attract the attention of their own servants ; 
and it is suggested that electric signals, and a bell, with flagmen at 
level-crossings, would answer every pu , except in the manage- 
ment of freight trains, and as a signal of danger. For this last pur- 
pose the value of the whistle, it is remarked, would be greatly in- 
creased by abolishing that frequent use of it which leads people to 
pay little attention to it. The commissioners recommend the 
change of practice thus ipdicated. 

Tuk length of the Panama line from the Atlantic to the Pacific 
Ocean is nearly 48 miles; the summit ridge is 287ft. above the 
mean tide of the Atlantic. The distance from New York to 
Hong Kong rid Cape Horn is more than 17,000 miles, but by this 
railroad across the Isthmus it is leas than 12,000, a saving of 5500 
miles, Starting from Aspinwall (otherwise called Colon), on the 
Atlantic side, for Panama, on the Pacific, the traveller is soon in 
the midst of a scene of tropical beauty hardly to be surpassed in 
the world, Cocoa, palms, and bread-fruit trees wave their 
branches on either side, and from the fastnesses of murky swamps 
richly-coloured aquatic plants rise in luxuriart wildness, The 
cries of gorgeously: plumaged birds are heard on all sides, and now 
and then the discordant notes of monkeys, parrots, and other natives 
of the wood, On the low, muddy banks of streams yellower than 
the Tiber oan be seen the huge unwieldy forms of alligators sun- 
ning themselves and awaiting some unlucky object of prey. 
Almost all the towering trees are clasped in the vice-like embrace of 
plants of parasitic growth, and many tottering trunks attest the 
effect of such close companionship, Along the sides of the road 
and upon the woody banks of the streams passed over are to be 
seen the thatched habitations of the mongrel specimens of huma- 
nity that live on the Isthmus, The rainy season commences in 
May and lasts until October, and it rains “‘ hot water,” according 
to the statement of residents, The wires of the Isthmus Telegraph 
Company run alongside the tracks. The dampness of the earth is 
guarded against by rey the ea ay wf les in conorete, The 
railroad-ties are made of lignum-vite, laid ona atone ballast. The 

000,000 dollars. 


railroad and rolling stock have probably cost 12, 





found suitable for the purpose. The oxalates of copper combined 
with the quadri-oxalates of soda are said to give excellent results. 
An electric current is employed to secure the fixing of a thick 
layer of copper. 

One of the most interesting and important kinds of coloured 
glass, says Phil, Fischer, in the G@lashiitte, is the so-called ‘‘bone- 
glass,” and yet very little has been said about it in glass literature, 
Cryolite has effected as great a revolution in the manufacture of 
white glass as petroleum has in the means of illumination, What 
part the chief constituent of the bone, the phosphate of lime, 
played in the manufacture of bone glass was not exactly understood, 
tale atill thicker veil is drawn over the action of the fluoride of 
lime, soda, and alumina, known as cryolite. It is to offer some 
explanation of this action that Fischer takes up this interesting 
branch of the glass industry. Phosphoric acid is, at high tempe 
ratures, a very powerful acid--so much so that no other acid is 
able to displace it. Hence we may reasonably suppose that the 
phosphate of lime remaina suspended, as such, in the molten mass 
of glass, This, too, is indicated by the fact that when an excess of 
bone-dust is added to the glass, or on suddenly cooling it, it is 
rough on the surface; but if the glass has the proper constitution, 
it remains perfectly smooth, How may the action of cryolite be 
explained? The power of hydrofluoric acid to etch glass and 
render it matt is well-known, and depends upon the decomposi 
tion of the silicates, taking from them a part of the silica, and 
the soda or potash, so as to form a compound krown as fluo- 
silicate of soda or potash, and then flying off in the form of a 
vapour. We all know that this takes — toa greater or less 
extent, in every cold, completely-formed glass; how much easier 
and better would this process take place under the wgis of heat, 
that prime mover of all chemical reactions, so that the phenomenon 
referred to appears to a greater degree of intensity in the process 
of fusion, and the gas evolved exerts a highly destructive influence, 
Bone glass may be painted and ornamented, but unfortunately, 
under some circumstances, it turns black in spots during this 
operation, This is called “striking out” by the workmen, All 
attempts to remedy this have proved in vain; no scientific explana- 
tion has rm and no practical means of avoiding it have 
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MISCELLANEA. 


_ THE United States Government will soon sell by auction seven 
single turret monitors and five ironclads at Philadelphia. 


A rina of Connecticut brass and copper wire manufacturers 
recently drew a copper coin into 2700ft. —more than half a mile 
of wire. 

A nirLe which the Evans Rifle Co,, at Mechanics Falls, Me,, are 
manufacturing, is said to be capable of discharging thirty-four shots 
in nineteen seconds, 

In Lidge, the other day, the committee of the coal mines of the 
district presented a sum of 50,000f. to the two children of the late 
M. Mueseler, the engineer who invented the safety lamp used in 
the Belgian coal mines, 

THE average cost of a ton of coal, as purchased by the London 
gas companies in 1873, is £1 4a, G'ldd., the total outlay being 
£1,753,715, In 1872, the average was 178, 651d. per ton ; in 1871, 
lde, O'V2d. ; in 1870, 16s, 3°74d, ; and in 1869, 16s, 3°75d. Accord- 
ingly these figures show between 1869 and 1873 a rise of 30 per 
cent. in the price of ooal as purchased by the London gas 
companies, 

Tue Bessemer saloon steamship is expected to leave Hull, in a 
complete state, in the course of three or four weeks, and to be 
placed at once on the Channel service, probably as soon as the 
middle of September, in connection cither with the London, 
Chatham, and Dover, or the South-Eastern line. Should she 
fulfil the expectations of her builders, it is thought her ultimate 
route will be from Newhaven to Dieppe or Southampton to Havre, 

THE elargement of the Welland Canal by Canada is progressing 
rapidly, and in two years it is expected that vessels capable of 
carrying 50,000 bushels of grain will be able to pass through, 
The St. Lawrence river will then be a powerful competitor of the 
Erie Canal and the railroads for the transportation of western 
freights bound for transat'antic ports. It will also be a favourite 
route for imported goods, if the reciprocity treaty be negotiated, 

THE Committee of the French Forges have collected the follow- 
ing figures showing the production of steel in France from 1s) to 
1870 included ;--Bessemer and Martin steel had grown from 1856 
tons to {0,000 tons ; cast steel, after falling from 10,000 tons, in 
1865, to half that quantity, in the next year rose again to 7610 
tons ; puddled steel fell from 35,823 tons in 1863 to S514 tons in 
1869, rising again to 12,621 in the following year. The total quan- 
tity produced was 47,000 tons in 1863, and 110,000 tons in 1870, 

THE Danville American of July 30 says :—‘* We understand 
the workmen in the Pennsylvania ironworks have concluded to 
accept the reduction of 10 percent., to commence on the Ist of 
August. At this reduction the wages of employés will run from 
1°10 dols, per day to ‘75 dols., according to the class of work upon 
which they are engaged, At these figures the proprietors hope to 
keep the works in constant operation, The demand for rails seems 
to be increasing, but not at prices to compensate manufacturers, 
The highest price offered is 54 dols. per ton at the mill,” 

THE deepest mine in Cornwall is Dolooath, now about 360 
fathoms, or 720 yards from the surface. The workmen descend 
and ascend by means of man engines, and Captain Josiah Thomas, 
the manager, as an illustration of the healthy condition of the 
workings, states that one man bas been working in the mine for 
forty years, During all that time he has lived at Connor Downs, 
a distance of tive miles from the mine, so that he has been walk- 
ing ten miles per day in addition to his labour, and a calculation 
which Captain Thomas has made shows that this man has during 
his forty years work walked 120,000 miles, which is equal to a 
journey five times round the earth, or half the distance te the moon, 

Tue number of Cornish pumping engines reported for July is 
seventeen. They have consumed 16 tons of coal, and lifted 14°0 
million tons of water 10 fathoms high. The average duty of the 
whole is, therefore, 48,700,000 lb., lifted 1ft. high, by the con- 
sumption of 1121b, of coal, The following engines have ex 
ceeded the average duty: 

Crenver and Wheal Abraham—Sturt's goin 
Doleoath —5in oe 08 ee 

West Bassett —Thomas's dvin 

West Chiverton-- New 80in oe 08 08 : ° 
West Wheal Seton —Harvey's 85im.  «. 6. ce ee oe we 4 

THE Straits Times of Singapore states that an assay of ten tons 
of quartz, crushed at Port Darwin, had resulted in a yield of 771 
ounces of gold, This gives a money return of more than £250 per 
ton, Victorian companies find that it pays to work reefs where 
the crushed quartz yields only five pennyweights, or gold to the 
value of about £1 per ton. The position of Port Darwin ia very 
favourable to its future trade with Singapore, and it is suggested 
that it will be to the advantage of the colonists to make that place 
their entrepot, 

THE Elmira U.S, Gazette urges a new departure in the method 
of constructing dams, saying : -‘* Masonry is but little better than 
earthwork when opposed by rushing water, What is needed, it 
seenis to us, is material which will not crumble nor break up when 
attacked by rushing water. A dam might be constructed with a 
framework of iron held by subterranean guys anchored beyond the 
reach of water. The foundation could be planted in a rock bed, 
or, in the absence of rock, against a system of piling so as to be 
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| absolutely immovable, Thus strength would be attained, Dy 





planking the iron frame, and covering the latter with earth or 
cement, tightness would be secured. This system would achieve 
one end at least. In case of a break in the dam no disaster could 
follow to the region below, because only a small portion would 
give way, and the water would escape comparatively slowly, The 
anchors could be disposed so as to render a complete giving way 
impossible or at least improbable, The matter of cost and the pro 
ceas of rendering the iron durable as against rust are matters for 
engineers and ironmakers to consider, We believe that for dame 
as well as bridges iron is destined to come into use,” 

Tue Azoff ports in Russia have the prospect of a good trade be 
fore them, as outlets for the coal which sets the Steppe along 
the northern shores of the Azoff, and which is now being largely 
explored, It appears that the existence of soft coal in Russia was 
ascertained some years ago, and an inferior kind of bituminous 
coal was extracted and conveyed to the different towns by the 
peasants, Not until about three years ago, however, was serious 
attention given to the subject, when careful examinations were 
made with the result that extensive seams of superior steam coal, 
cooking coal, and household coal were found to underlie the sur 
face in the neighbourhood of Mariopol, Indications of similar 
coal have also been discovered throughout the country embraced 
by the Dnieper and the Crimea, but that region has not yet been 
properly exazained. The coal seams already discovered are, how 
ever, quite sufficient to employ a large number of hands in the 
work of mining. According to the Mining Journal there seems at 
present to be quite a mania for shaft sinking in Russia, some of 
the richer proprietors working for themselves the seams found 
under their properties, while others rent theirs tocompanies, The 
coal does not ie deep under the surface, and the intervening 
strata are easily pierced, The principal obstacle to an extensive 
working of the mines is alleged to be the great scarcity of hands, 
As the country is very thinly populated, and there is a great de 
mand for agricultural labour, the supply of colliers is very limited, 
and even when obtained such unskilled labour is found to be not 
profitable. There is much waste in digging out the coal and the 
work is done in a slovenly fashion ; the material becomes costly, 
and though naturally of good quality is deteriorated by bad mani 
pulation, As to how the difficulty will be surmountec of collect- 
ing and organising permanent and skilled colliers in this part of 
Russia, time must show, but till this question is solved the country 
cannot very well become a coal exporter to any considerable ex- 
tent. It may be added that the demand in the country for steam 
coal increases largely, and it is probable to pony satisfy this 
demand all the native production will be needed for some time, 
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BERLIN.—Asner and Co,, 58, Mohren-strasse. 
VIENNA.—Measrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A, Twiermever, Bookseller, 

NEW YORK.—Wittmer and Roorrs, 47, Nassau-street. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

* * All letters intended for insertion in THE ENGINEER, or contain- 

* . A 

ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,*In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion tn this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

JI.—Write to the secretary, 25, Great George-street, Weatminater, 

E. Z. V.—Such a proposal has been published in the columns of the daily 
press, but we forget the date, 

A. B. C.—A note addressed to the principal, Engineering School, Crystal 
Palace, will obtain you full information, 

Inquirer — You can obtain all the information you require on the subject by 
addressing a note to Mr, P. F. Nursey, 6, Westiminster-chambers, Vietoria- 
street, Westminster. 

H. J. K. (New York).—We can insert a short description, if you will do aa 
you propose; but we confess we have very great doubts as to the practica= 
bility of your scheme, as we do not think you can keep steam, 

P. B.—We are at a loss to understand your difficulty. Why not galvanise 
then as a pail is galvanised? A complete practical description of the 
whole art of galcanising appeared seven ycars ago in Tuk ENGINEER. 

T. H. (Warren, Pa. U.S )—We believe you might obtain a valid patent for the 
wheel, which is good, although a very similar hub is in extended use in 
this country; but there is nothing novel or patentable about the slide valve, 
80 fur as we can see, 

G. W. A.—The idea is quite practical, and good gas can be made as you pro- 
pose; but the scheme is not new, and its whole value depends on the cost of 
production, which has hitherto been found rather high, but improvements 
may yet be effected, 

Private Exainger.—ZJa a non-condensing engine the motion of the piston is 

we resisted by the pressure of the atmosphere, equal to about 14) 1b, on the aquare 
inch. In the condensing engine the air is not allowed to get near the piston, 
and the steam is condensed, Therefore the effect is the same as though the 
pressure of steam acting on the piston were increased by 14h lb, and this is 
the highest possible value that can be got from @ condenser, in practice a 
pofect vacuum is never obtained, and it will not be safe to reckon on @ gain 
of much more than 11 lb, 





CHARRING SAWDUST. 
(To the Bditor of The Bngineer.) 
Sin,—I shall feel obliged to any of your readers who will tell me the 
most economical process of charring sawdust, and of drying wet charcoal. 
— M. H.S8 
TURNING TRUNNIONS. 
(To the Editor of The Engineer.) 

Sir,— Can any of your readers kindly give us the names of the makers 
of a machine or apparatus for turning the trunnions of oscillating steam 
engines? It is described to us as a frame fixed to the cylinder, which is 
stationary, by four bolts, the tool revolving round the trunnion, driven 
by belt and suitable gearing, and we have a tracing without maker's 
name. f K. anv G, 

August 18th, 
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PROFESSOR TYNDALL’S ADDRESS. 

Proressor TYNDALL’s address to the British Association 
at Belfast adds nothing to the history of science; and even its 
merits as a disquisition on materialism are open to criticism, 
It has hitherto been understood that the presidents of the 
various sections of the British Association should, in their 
addresses, direct attention to the progress which has been 
made in that branch of science which gives its title to the 
section over which each speaker presides, or that they 
should contribute some special information on a given and 
important cognate subject ; while on the president proper— 
the head for the coming year of the Aunaintien-—tetiens 
the duty of —_ to his hearers an epitome of the 
events which had recently marked the progress of the 





great army of scientific men doing battle with nature, and 
wresting from her her secret treasures. Professor Tyndall 
has departed from this rule. He has not drawn on the 
treasure-house of his wisdom for a single new fact; and his 
address might be blotted out of existence, leaving not a 
wrack behind, and science would be none the worse. It is 
impossible to dispute, however, that the address possesses 
a kind of vague charm for the reader. The style is admi- 
rable. The research, the learning, we had almost said the 
poetry, of the speaker, is vouched for in almost every 
sentence. The words are well chosen, and to the point, 
There is nothing redundant, little wanting; and we are 
willing to admit that the address was, in a limited sense, 
ouniile one of the best that has ever been delivered under 
the auspices of the British Association. Nor did Professor 
Tyndall manifest any want of tact. Of all places in the 
world Belfast is the last that any man, other than the 
speaker, would have selected for the delivery of that which 
was neither more nor less than an essay on materialism. 
And yet, so carefully was this address worded, that days 
elapsed before its true import was realised and criticism 
began; and the speaker was, on the whole, fairly 
applauded at the moment by an audience whom it re- 
quired no small courage to address on such a topic. No 
degree of charm of style can suflice, however, to divert 
our attention from the fact that Professor Tyndall has 
sacrificed a great opportunity. Of all men living, he, per- 
haps, stands first as the exponent of modern experimental 
science. Not a year—hardly a month—elapses in which 
he fails to add to his information on obscure and debateable 
questions in physical science. It was beyond uncertainty 
that he could have delivered gn address at Belfast which 
would not only have been charming as a composition, but 
have contained a comparatively enormous amount of direct 
information. No man was more qualified to write the 
history of physical science as it lapsed through the last 
twelve months. The scientific world expected such a 
history. They had a right to expect it; and very few in- 
deed will feel that what is, is in any adequate sense a full 
equivalent for what might have been. 

As a contribution to science this address presents no 
opportunity for criticism, As an — of the most 
enlightened doctrines of the materialist it exerts no small 
claim, however, on our attention. These are not the pages 
in which the religious aspect of the materialists’ faith can be 
discussed, and we shall not attempt to consider here certain 
aspects of the questions raised by Professor Tyndall. But 
there is an element in the discourse which is apart from 
and beyond any argument which the churchman may base 
on Professor Tyndall’s utterances. This element is the 
picture which the address presents to the mental retina 
of the reader—the photograph of the mind of a man of 
pure science. The picture is instructive ; the lesson which 
the address teaches is startling ; the deductions which are 
to be drawn from it, if rightly used, of the utmost import- 
ance to the rising generation. We leave the perusal of the 
address with a feeling that the writer, like the dove in the 
beautiful old world story, fails to find a spot on which to 
rest the sole of his foot. He can beat the thin air of 
speculation with the pinions of imagination, or he can obtain 
repose in the ark of science, but outside that ark he finds 
not that resting place for which his heart burns within him. 
Professor Tyndall's address is nothing save a history of 
materialism and a glorification of physical science. But 
the bias of a man’s mind invariably lends a colour to the 
style and language in which he narrates events and draws 
deductions from them; and we find no evidence that 
Professor Tyndall has obtained perfect mental satis- 
faction in such a theory of the universe as he has sketched 
in a few pregnant lines, whose import it is impossible to 
misconstrue :—“ Abandoning all disguise, the confession 
that I feel bound to make before you is that I prolong the 
vision backward across the boundary of experimental evi- 
dence, and discern in that Matter which, in our ignor- 
ance and notwithstanding our professed reverence for the 
Creator, we have hitherto covered with opprobrium, the 

»xromise and potency of every form and quality of life.” 
tead with the context, this passage proves that one of the 
first of modern philosophers reverts to a theory thousands 
of years old, “ Ihe world is the great mother of all things 
living.” Thus modern science of the purest and highest 
type fails to solve the grand problem more effectually than 
the ancient poet did when science, in the true sense of 
the word, was not. Once more then is the great truth im- 
pressed on mankind that there is a point beyond which 
science cannot go, a something which science cannot teach, 
a want which science cannot fill, Unfortunately, there is 
a growing tendency in certain circles to exalt physical 
science to a position which it can never take, and Professor 
Tyndall’s address will not prove barren or worthless if it 
demonstrates to even a few of its readers the great truth 
that this thing, the knowledge of matter and its laws, 
however perfect, however complete, must still leave the 
mystery of the existence of many of the highest and noblest 
attributes of man absolutely untouched. Professor Tyndall 
is as helpless to aid us in solving the great problem of the 
existence of the universe as the most unlettered savage. 
He can but guess at truth, and he confesses that before 
he can even make this guess he has to cross the boundary 
of that experimental evidence on which the very existence 
of physical science depends. Leaving the shore of facts he 
plunges into a sea of speculation in which he cannot 
swim. He struggles in the meshes of a net, as did 
the gladiator of old. He knocks at that door at 
which thousands have thundered before him without 
eliciting a reply. In the school to which the President of 
the British Association belongs everything is referred to a 
law. No one in the present day disputes the existence of 
natural laws. But the reign of law admitted, we have 
reached, in a sense, the end of all things. The philosopher 
who states the law is unable to say why the be exists ; 


and this is just the point on which materialism, to the end 
of all time—so far as we can judge—must prove insufli- 
cient, crude, and imperfect to the minds of inquiring men. 
To pursue this branch of our subject further would lead us 
into a vast region of metaphysics which could not be ex- 
plored in these pages. W 


e turn, therefore, to another 
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phase of Professor Tyndall’s discourse, which is of much 
greater practical importance, 

The speaker insists, throughout his address, on the neces- 
sity for liberty, for freedom of thought, untrammelled 
speculation and inquiry, and the acceptance of no dictum, 
human or divine, in org of our investigations, but 
that which is reconcileable with truth. Nothing can be 
more consistent with the progress of mankind than this 
desire for freedom. Beyond question, the time has been 
when men of science were treated with contumely, dis- 
pised, mocked, insulted, imprisoned, and tortured ; these days 
are gone by for ever. But a new danger has arisen. 
Physical science no longer tyrannised over, proceeds to 
tyrannise; and we would warn our readers that no form of 
tyranny ever existed on the earth so utterly despotic as the 
system of government over men’s minds which may exist 
under the guise of scientific teaching. True science means 
a knowledge of the particular laws that control the opera- 
tion of the forces which determine the forms and charac- 
teristics by which matter addresses itself to our perceptions; 
and so long as the man of science is content to deal with 
matter, to make his ground sure at every step, and to be 
certain that what he calls truth 7s truth, no one of common 
sense will dispute his claims to consideration, or will 
hesitate to yield him intelligent obedience. But there 
is a domain which the man of pure science, as such is not 
privileged to tread; there is a form of law which he 
cannot weigh or measure. There are aspirations, and 
thoughts, and emotions which men know—but how they 
know not—to be infinitely more exalted, more ennobling, 
more immortal, than ought that physical science can sup- 
ply. Pure contentment can alone, it has been said, be 
found in a study of nature. Possibly; but the study 
referred to is far removed beyond the ken of the modern 
vhysicist, There is a world of mind into which he cannot— 
“ dare not--enter. We shall not be charged with any 
attempt to deprecate the work of true science; but at any 
risk we claim for men that freedom of thought, that 
absence from the trammels of a quasi law that originates 
with self-satisfied philosophers, and has no proved basis of 
truth, which isessential tothe advancement of the human race. 
Physical science has not yet learned how to deal with 
emotions, aspirations, yearnings, which have done more 
than all the physical science which has ever existed to 
make men good and happy; and the philosopher whose 
life is spent in investigating the properties of matter alone 
will do well to stand aside and sufler the divine, the moralist, 
the poet, the statesman, or the philanthropist, to pass on 
his way undisturbed, knowing that over none of these 
men can he have any right of authority based on his skill 
as an es or his acquaintance with the laws of 
nature; knowing also, that in these men there are hopes, 
expectations, aspirations, which are beyond the scope aud 
range of physical law, and for the existence of which no 
materialistic theory can account. The very fact that the 
materialist can himself recognise in such men the opera- 
tion of something, the nature of which is to him inexplic- 
able, is evidence enough that there is much beyond the 
domain of physical science for which it is worth while to 
live —perhaps worth while to die. 


CARBONIC ACID GAS ENGINES, 

FARADAY was, we believe, the first to liquefy a gas, He 
used small glass tubes, and an account of his experiments 
may be found in most treatises on chemistry. The subject 
was earnestly taken up by Thilorier, who devoted his 
attention principally to carbonic acid, which he succeeded 
in solidifying in considerable quantities. The apparatus 
he used was imperfect and caused some serious accidents. 
Natterer of Vienna produced a better apparatus, and this 
was oe upon by Bianchi, who produced a really 
workable gas liquefying machine, by the aid of which 
carbonic acid in the liquid state can be produced by the 
pound, To make it, two things are necessary—a pressure of 
about 40 atmospheres, or 600 Ib, on the square inch, and a 
ready means of abstracting the heat developed’ by the 
work of compression. This last is usually supplied by a 
freezing mixture. The use of solid or liquid carbonic 
acid as a motor has often been proposed. But those who 
have mastered the laws of the concervation of energy will 
understand in a moment that carbonic acid or any other 
gas which admits of liquetication, can not originate power, 
Itcan become a undianes of power and nothing more, 
In a word, a pound of carbonic acid liquid will, in the 
course of its reconversion into gas, give out just the powerex- 
pended in compressingit and no more, But a large proportion 
of that power was converted into heat, and this heat must be 
salanal to the liquid before it can become gas, But the 
heat expended in liquefying carbonic acid is just the same, 
according to ordinarily received laws, as would be expended 
in compressing air to the same extent, That is to say, it will 
be raised in temperature one degree Fahrenheit if it is 
reduced in volume by 1-490th, If we compress carbonic 
acid gas to 32 atmospheres, or 480 lb, on the square inch, 
the temperature will be raised to about 2450 deg., while the 
temperature due to 64 atmospheres would be 2940 deg. 
The specitic heat of carbonic acid is *217. A cubic foot of 
the gas at 32 deg. weighs 0°12259 Ib. One pound under 
these conditions occupies 8°157 cubic feet. In rising to the 
temperature of 212 deg. it will expand °365, and to raise one 
und of carbonic acid one degree in temperature, 167 
Sesbqeuads of work must be done. This last is really the 
important factor when we come to deal with carbonic 
acid as a motive power, and for the moment all else od be 
neglected. We haveseen that by compressing carbonicacid gas 
into 1-32 of its bulk at atmospheric pressure the temperature 
will be raised, in round numbers, to 2450 deg. ; but each 
degree by which we raise 1 1b. of the gas represents 167 
foot-pounds ; consequently the whole work that will be 
done in compressing 1 1b. of carbonic acid gas 32 times 
will be 167 x 2450 = 409,150 foot-pounds, which, if 
exerted in one minute, would represent nearly 12}-horse 
power. Putin another way, the consumption of compressed 
carbonic acid gas would be about 5 Ib. per horse per hour, 
srovided we could realise the whole of the force stored up 
init. But it must be borne in mind that, during the work 
of compression, the whole of the heat squeezed out of the 
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gas, if we may use the word, must be wasted; and before 
the gas can resume its original volume—do work in fact— 
this heat must be restored, and this being the case, it 
would be just as practicable to use air as carbonic acid gas. 
Neither possesses any advantage over the other worth con- 
sideration ; unless indeed it can be shown that some method 
exists by which we can obtain carbonic acid gas under 
high pressure by the aid of fuel which would otherwise be 
wasted. 

Bearing these facts in mind, we shall be in a position to 
understand a proposition just put before the world by Dr. 
H. Beins of Groningen. This proposition has reached us 
in the form of a circular but indifferently translated into 
English from the Dutch. Dr. Beins’ idea is, so far 
as we comprehend it, to heat bicarbonate of soda 
or potash to a high temperature under pressure, and 
thus to obtain carbonic acid gas of high tension, 
or even in its liquid state. The definite statement is that 
“at a temperature of 300 deg. to 400 deg. C. liquid 
carbonic acid can be distilled out of these salts with a ten- 
sion of from 50 to G0 atmospheres.” We are not aware 
whether such a process has ever been tried before by 
chemists, and we shall not dispute Dr. Beins’ claim to be 
the first discoverer of the process. He proposes to utilise 
it in the production of motive power, and we shall now 
aliow him to explain himself. 

“ One litre of earboleum—liquid carbonic acid—of 50 deg. 
C, and a tension of 50 atmospheres weighs approximately 
0's kilogramme, and can produce 400 litres of carbonic 
acid gas of the ordinary atmospherical tension. Suppose 
now these 400 litres compressed to 50 atm. The work re- 
quired for that compression is represented in every case 
(however much may be the anomaly with regard to Boyle’s 
law) by a mathematical figure of the same area as the 
hyperbolical plane, that represents the power for compress- 
ing an equal volume of air to 50 atm., and this amounts 
to about 17,000 kilogrammetres, Per horse-power and 
per hour (270,000 kgrmmtr.) is thus required about 16 
litres carboleum of 50 atm. and 15 deg. C. Here and in 
the following I take for greater simplicity even numbers, 
Only when a carboleum engine works with great intermis- 
sions can the heat of vaporation required be taken from the 
sides of the reservoir without artificial heating. In the 
majority of cases, however, the carboleam must be evapo- 
rated by the artiticial heating of small quantities at a time. 
“he heat required per horse-power hourly (270,000 kgmmtr.) 
amounts at least to 640 oo ‘O'l kilogr. of coal). But 
now the objection may be made ; the quantity of carbo- 
leum required for an engine of greater dimensions and 
continuously working is too considerable, and therefore the 
reservoirs must be made too heavy. And for this reason 
earboleum would not be applicable otherwise than for 
small engines working with intermissions, ‘The fact is 
that greater carboleum engines must work with regenera- 
tion. ‘They must. have a store of natriumbicarbonate and of 
earboleum, so that the decomposed bicarbonate is regene- 
rated again by the carbonic acid that has worked in the 
engine. Such an engive transforms very advantageously 
the heat (furnished by the fire for decomposing the con- 
tinually regenerated bicarbonate) in mechanical work, Sup- 
posing the gas working with « temperature of 100 C, the 
16 litres of carboleum required hourly per horse-power are 
reduced to 10 litres, Such an engine requires about 0°3 
kgrm. of coal per horse-power hourly, whilst the best steam 
engine requires 12 to 0-9 ker.” 

The preceding calculations look very well on paper, but 
it is obvious that lr, Beins believes that he can get some- 
thing in the way of power for nothing in the way of coal. 
We have shown that the only result to be had from the 
use of liquid carbonic acid is a result purely equivalent to 
the power expended in compressing it. The work of regene- 
ration, as the inventor calls it, depends on the application 
of heat ; and the work done will be just the same whether 
the gas is compressed in the process of manufacture from 
soda or potash, or by hand, or by a steam engine. ‘The 
carbonic acid is as powerless in the whole cycle as the 
water in a boiler or the piston in an engine. It can origi- 
nate nothing, and it does not require much experience to 
become aware of the fact that carbonic acid is an exceedingly 
inconvenient medium to deal with in the development of 
power from fuel ; and to fuel Dr. Beins must ultimately 
resort, There may, perhaps, be situations in which car- 
bonie acid gas could be made useful for driving small 
engines ; but they must be few and far between. It is 
not impossible, however, that the proposed system of 
obtaining carbonic acid gas under high pressure may prove 
of considerable commercial importance, as, for example, in 
the aiirated water trade. 


THE IRON AND STEEL INSTITUTE. 

Nexr week the Lron and Steel Institute of Great Britain 
will hold its annual provincial meeting at Barrow-in-Fur- 
ness,“ the youngest child of England’s enterprise.” Itwould, 
perhaps, be too much to expect thatat Barrow the Insti- 
tute will find the same variety of deeply-interesting works, 
&c., to visit as in Staffordshire, Wales, and Scotland, or, on 
the other hand, meet with the same unbounded hospitality 
as they received at the hands of their Belgian iene 
Barrow is quite a new district. Everything about it may 
be said to be in an unfinished state. The works as yet 
are few, although some of them are of great. proportions. 
About the town of Barrow itself there is little or nothing 
attractive, if we except its newness, and that quality is 
generally the opposite of a recommendation, when it is 
found associated with industrial vigour and enterprise. 
The population of the town was only a few hundreds 
twenty years ago. Now it is over 25,000, It has the 
germs of a great industrial fabric, but, of course, it will 
require the work of years to develope it. Yet, to a scien- 
tifie body like the Iron and Steel Institute, Barrow ia 
more full of interest than a place hoary with the dust of 
ages and full of the traditions of history. The iron and 
steel works are perhaps the finest in the kingdom. ‘They 
undertake all the various processes connected with the 
fabrication of iron and steel, from the raising of the ore 
to the manufacture of finished iron and steel, and the 
adaptation of these materials to the construction of mer- 





chant vessels, They have hitherto lacked only one thing, 
and that has been coal resources of their own, but this 
want is now about to be supplied by the acquisition of a 
large and valuable coal-field, from which the company 
expect, within a few years, to raise something like a million 
and a-half tons of coal perannum. Inthe Workington dis- 
trict, also, there are some splendid establishments to be seen, 
and these will be thrown open for the inspection of visitors. 
Workington, in fact, is fast becoming a second Barrow. 
It has all the advantages possessed by Barrow, and some- 
thing more besides, The iron ore is to be found in its 
immediate vicinity, it has admirable shipping facilities 
which only want to be developed and brought into practical 
use to make them second to none on the coast, and it 
has within a very short distance excellent coal suc- 
cessfully and profitably worked. It has long been reported 
that “coal is expected to be discovered near Barrow,” but 
like the mysterious announcements of an expected Irench 
invasion that were current a number of years ago, the 
anticipation has never come to pass. Barrow is still com- 
pelled to take most of its coal and all its coke—with the 
exception of a mere driblet supplied by the Wigan coal- 
field—from South Durham, a distance of some ninety 
miles; and it is only necessary to indicate that the freight 
of coke from South Durham to Barrow is from 8s, to 93. 
per ton, to show the serious difficulty under which Barrow 
now labours in reference to her coal supply. In the 
Workington district, too—although one hears much less 
about it—there are considerably more ironworks pure and 
simple than there are in the neighbourhood of Barrow. 
Nor are the Workington establishments inferior in point 
of completeness and excellence of design. Besides the 
works of the Workington Tron Company, the West Cum- 
berland Hematite Iron Company, Limited, the Solway 
Hematite Iron Company, and the Cumberland Smelting 
Iron Company in the immediate neighbourhood of Work- 
ington, there are two new places, one just completed, and 
the other far advanced towards completion, which are well 
worthy of a visit. One of these establishments has been 
engineered by Mr. Barclay, of Kilmarnock, a well-known 
Scotch engineer, and the other has been projected by a 
Scotch firm, who only commenced building operations 
towards the close of last year. Cleveland engineers and 
ironmasters will probably be surprised to find that in this 
district many of the blast furnaces are uncovered, and 
belch forth their flame and smoke just as the furnaces of 
Cleveland did twenty years ago, and as many furnaces in 
Scotland and Statfordshire do at the present time. There 
is on the part of some hematite ironmakers a prejudice in 
favour of allowing the blast furnace gases to have a free 
escape at the top of the furnace, instead of intercepting and 
utilising them he raising heat in the boilers and stoves. 
The latter practice, they argue, interferes with the quality 
of the iron by preventing all the volatile elements from 
being properly eliminated during the process of reduction. 
But others have got more advanced notions on the subject, 
and use the bell and hopper apparatus, as is the custom in 
Wales and Cleveland, thus reducing to the extent of six, 
eight, and even ten cwt. per ton of iron made their con- 
sumption of fuel as compared with that of those furnaces 
that are open-topped. Nor are we aware that the iron 
made in the thy furnaces is capable of realising 
any more value than that manufactured in furnaces erected 
on more economical principles, 

The most special feature of the Cumberland and Barrow 
metallurgical industry lies in the fact that it is the greatest 
steel-producing district in Great Britain. It is said that 
the Barrow Hematite Steel Company owns the largest 
steel works in the world, They have, at any rate, no less 
than ten blast furnaces and eighteen Bessemer converters 
at; work, The production of these ten furnaces is about 
5000 tons of pig-iron per week, absorbing about 10,000 
tons of iron ore and limestone, and close on 60U0 tons of 
coke. The Bessemer converters have each a capacity of 
six tons, and are consequently, with the two exceptions of 
John Brown and Company, Limited, Sheflield (whose 
converters have each a capacity of ten tons), and the West 
Cumberland Iron Company (whose converters have a capa- 
city of seven and a-half tons), the largest-sized converters 
in the United Kingdom, The Cumberland ore is specially 
adapted for the manufacture of Bessemer steel. The rich 
hematites of the Whitehaven district approach, in some 
cases, to a pure peroxide of iron. The following analysis 
indicates the composition of the ore obtained from the 
extensive mineral workings at Cleator, about the best in 
the Cumberland district :— 


co tear dhend cnet A CC a Cn a 
Protomide Of GRAMGBMOBS 4c te oe oe te te ete 24 
ee ee ae ae ae ee eee 
a ee ee es ee ee “06 
rh eee fee ae cee: ae ey oe 8 SO ee oe “07 
PD 20 on: 66 06..00 Seen SO, Op oe Gop ee _ 
6656 Gh ae GS Sy we 6s oe (es oe oe 
SRUPEOPGNG cc es. 00 00 06 06 (0e ce se ce SURED, 
10919 


The following analysis shows the composition of iron 
made from the Cleator ore :— 
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The first analysis is from the School of Mines, the second 
from the Clarence Laboratory, For a number of years the 
Cumberland ore was largely used in the Cleveland district 
for blast furnace purposes; and, indeed, until it rose to 
such a high price as to be almost prohibitory, compelling 
the ironmasters of Cleveland to seek in Spain and else- 
where for cheaper and more plentiful sources of supply, it 
continued to be largely used for admixture with the local 
ore of the Cleveland district. Reliable returns show that 
so late as 1855, out of 200,088 tons of ore raised in Cum- 
berland, 37,192 tons were smelted in the Cleveland district 
—that is, between Middles and Neweastle; 130,490 
toma were exported to other emul only 24,106 tons 





were smelted in Cumberland. In 1860, however, out of 
466,851 tons of ore raised in Cumberland only 81,240 tons 
were smelted in the Cleveland district, as compared with 
128,149 tons smelted in Cumberland, while the residue of 
257,462 tons was despatched to other places. In 1862, 
again, the production of Cumberland ore had advanced to 
533,120 tons, of which 119,285 tons were smelted on the 
spot, 55,838 tons were smelted in Cleveland, and 357,997 
tons were exported to other places. Since 1868, however, 
the ores of Cumberland have been so high in value that 
those ironmasters in the Cleveland district. who chiefly 
used them determined to seek for other resources, and hence 
the Consett Iron Company, Messrs, Bolckow, Vaughan, and 
Co., and other firms in and around Middlesbrough, opened 
out ironstone mines at Bilbao, in Spain, from whence over 
200,000 tons of ironstone are now aunually sent into Cleve- 
land to be used in the blast furnaces of that district along 
with the local ore. 

We have said that the entertainment to be provided for 
the Institute, on the occasion of its forthcoming meeting, is 
not likely to equal that of last year. Nor can such a thing 
be expected. ‘The Belgians, like the French, are great in 
their recreations and amusements, in their dinners and 
their fétes. But there will, at least, be one agreeable relief 
to the otherwise to be expected dull routine of the business 
at Barrow—an excursion to Whitehaven has been arranged 
for on Friday, and Lord Lonsdale will entertain the Insti- 
tute at luncheon, Lord Lonsdale is himself a man of no 
small scientific culture. He is a fellow of the Royal Society, 
and he is largely interested in mining operations in Cum- 
berland. He has, moreover, greatly distinguished himself 
as a politician, having held several high official appoint- 
ments, including that of Lord President of the Privy 

Jouncil, It may be expected that his lordship will be 
proposed as the next president of the Institute, in succes- 
sion to Mr. Isaac Lowthian Bell, and less likely things have 
happened. ‘The office would certainly not be disgraced by 
the head of the great Lowther family, But seeing the 
great age of his lordship, who was born in 1787, it is 
hardly likely that he will care to hold any such office, espe- 
cially as it would almost necessarily be purely honorary. 
It is more probable that the highest honour the iron trade 
of this empire can confer will, for the next two years, be 
bestowed on some more active member of the Institute ; 
and there are plenty such to select from. Mr. Menelaus, 
the manager of the great Dowlais Works ; Mr. Williams, 
manager of the firm of Bolckow, Vaughan and Company, 
Mr, Smith, manager of the great Barrow Works ; and Mr. 
Siemens, are all men highly qualified for the post ; and the 
selection of the council is likely to be made from among 
those four. 

THE OBERON EXPERIMENTS, 

Tue second experiment in the series of trials to which the 
Oberon is being subjected took place on Friday afternoon, 
August 21st. The position of the vessel and that of the mine 
were altered only in the fact that the horizontal distance of the 
side of the former from the latter was reduced from 100/t. to 
80ft. The charge of the mine was the sume, viz., 500 lb, of gun 
cotton saturated with water (corresponding to 2000 Ib. of gun- 
powder), The engraving showing the cross section of the Oberon- 
and the position of the mine, in the THe FNoinern of Aug. 14, is 
therefore applicable to this experiment, except that the charge 
is brought 20ft. closer to the vessel. 

The results produced on firing, though no doubt greater, 
differed only in degree rather than in character trom those ob 
tained at the long distance. The vessel was much shaken, and 
everything that was not firmly fixed was violently dislodged 
from its position. Most of our readers will have read the 
descriptions in the Standard and other daily papers, to which, 
probably, there is little that could be added with advantage. 
The most serious feature apparent was the leaking. This, how- 
ever, was in a great measure due to the injury effected on some 
ballast tanks, from which the water poured out, Careful inves- 
tigation is being made into the condition of the vessel in dock, 

With regard to the first experiment, we can now state that 
the injury to the condenser was not of a serious character ; in 
fact it was found to be due to the dislodgement of a tube which 
had not been properly fixed in its position, so that the vessel had 
stood the test very well in all respects, a fact which might be 
surmised by the second experiment following so shortly on the 
first. The crusher gauges did not act well, owing to their being 
corroded into their places, The fixing of these so as to be water- 
tight and yet to do their work properly, is a matter of nicety, 
and they can hardly be expected to remain very long in a vessel's 
side in the desired condition. 

Supposing the Oberon to be in as good condition as it ia 
hoped she is, the third experiment may be looked for in a few 
days’ time, the charge being brought to a horizontal distance of 
60ft. from the vessel's side, a distance at which it is antici- 
pated that serious results may be produced, 





CLOSE OF THE BELFAST StriKE.--After lasting for nearly eight 
weeks the strike of the Belfast mill workers yesterday terminated. 
The result is as follows:—ls, per week is to be deducted off 
dressers ; 1d. per owt, off flax roughers; 6d per week off spinners; 
and 3d. per week off doffers and machine boys. It is expected that 
all the mills will resume work this morning. 

A Snort Lire.—Within one month from the completion of the 
first house in Pithole city, Pennsylvania, that city hada telegraph 
office and hotel, costing the owners 10,000 dols, In one month 
more there was a daily paper established, and in the next a 
theatre; in another month another theatre, and then an academy 
of music. In six months there were 74 hotels and boarding 
houses; in the seventh month the city had reached its highest 
prosperity, It then had about 15,000 people, elaborate water- 
works, a city hall, and an expensive city government. Then 
occurred the completion of labour saving enterprise—the so-called 
Miller Farm Pipe line—by which the petroleum was sent off inde- 
pendent of the labouring population, At once 4000 persons were 
thrown out of employment, while 2000 houses became useless, 
This was the death-blow to Pithole. At once the hotels, the 
theatres, and the telegraph office was closed, and the daily paper 
gave up its ghost. while almost every one packed up his trunk 
and moved out. Only nine families remain out of a population of 
15,000 souls, while the railroad from Pithole and Oleopolis runs 
only one train a day, isting of a | tive and a single car, 
which is usually empty; but the company is obliged to keep 
running, otherwise the charter for the road would be lost. They 
still hope against hope for better times for that unfortunate city 
which in only seven months was born, full-grown, got sick, and 
died, Undoubtedly this is a case unparalleled in history, modern 
or ancient. Neither Faypt nor Greece can give examples of such 
rapid changes.~~ Boston Journal. 
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WATER POWER OF THE UPPER BANN, 
By Mr. Joun Smyru, jun., A.M,, M.1.C.E.I.* 

- Tue river Bann, which rises in the Mourne Mountains and flows 
in a northerly direction through Lough Neagh into the North At- 
lantic Ocean at Coleraine, is 85 miles long. Its drainage area, in- 
cluding its many tributaries, and the surface of Lough Neagh, is 
2345 miles, and is surpassed omy | by that of the Shannon, which 
is 6946 square miles, and the Barrow, Nore, and Suir, which is 
3410 square miles. This areaor rainfall gathering ground is well 
surrounded by mountains flanked by high table land, the descent 
from which is rapid. The banks of the various branches of the 
Bann therefore offer peculiarly favourable sites for mills, a fact 
which has been welltaken advantage of by the industrious inhabi- 
tants of this prosperous district, and toa large extent contributed 
to the establishment of the linen trade in the North of Lreland, 
The principal branches or tributaries of the Bann are the Black- 
water, which drains a large portion of the counties of Armagh, 
Monaghan, and Tyrone; the Balinderry River which drains part 
of Tyrone and part of Londonderry, the Moyola, Celandy, 
and Agirey rivers, which drain the greater part of County 
Londonderry, the Maine, and Six Mile Water, which 
drain the greater part of the County Antrim, and the 
Upper Bann, which drains a considerable portion of County 
Down, and is joined near Lough Neagh by the Cusher River, which 
drains a portion of County Armagh. Although the Upper Bann 
drains a much smaller area than either the Blackwater or main 
rivers, it is the most important and interesting in an economic and 
engineering aspect, For in that valuable work ‘‘The Industrial 
Resources of Ireland,” published thirty years ago, by Sir Robert 
Kune, he says, *‘ The Upper Bann is the most fully economised 
riverin Ireland,” and refers to itas an example worthy of imita- 
tion in the application of engineering science to the development 
of nataral resources by the construction of its reservoirs. I there- 
fore proceed to describe what has already been done to turn its 
natural advantages to good account, and how it has succeeded. 
The Upper Bann, from its source to the point where the tail 
water from the last mill is discharged, is about 25 miles long, and 
drains an area of 134 square miles, or one-seventeenth of that of 
the Bann system. From this point to Lough Neagh, a distance 
of ten miles, it is navigable and forms with the Cusher 
river and canal part of the Newry navigatioa, There 
is no record, as far as I have been able to discover, 
of the time mills were first erected on the Bann. The 
weir dams which are found on the old maps bear the appearance 
of ancient construction, and reference is made in ancient leases 
to the repair of the weirs, and to the necessity of grinding corn 
atthe manor mill in the ancient leases. There is no doubt the 
establishment of the linen trade on the Bann is of avery ancient 
date, Itis stated that in the year 1772 there were twenty-six 
bleach mills in the Bann, and at that time the linens from that 
district were well known and highly esteemed in England and 
Sevtland. The machinery in these mills was driven by undershot 
wh els, which only give about 25 per cent. of the theoretical useful 
etfect of the fall of water, About the year 1833, however, appli- 
cation was made by Mr. Law, of Hazelbank Mill, to the late Sir 
William Fairbairn, F.R.S., the celebrated hydraulic engineer, 
who, through a professional connection with Ireland of fifty years, 
has, more than anyone, advanced the usefulness of the Upper Bann 
by improved mechanicaland engineering appliances, Unfortunately 
for the world that eminent andinvaluable life has now terminated, 
after having accomplished more than the most sanguine could 
expect to ever hope to see realised in a lifetime. He put up an iron 
breast wheel which gave great satisfaction, and is still capable of 
doing good work. It was used at first for driving beetles to finish 
linens, and was calculated to give a useful effect equal to 60 per 
cent, of the theoretical power of the water. He erected another 
of the same kind shortly after this at Seapatrick to drive beetling 
engines and power looms, and subsequently several others were 
erected at different mills on the river by Messrs. Boyd, and Coates, 
and Young, of Belfast. In 1835 the principal millowners formed 
a provisional committee amongst themselves to take steps to pro- 
cure a better and more regular supply of water by the construction 
of reservoirs. They placed the matterin the hands of Sir Wm. 
Fairbairn, who, assisted by Mr. J. F. Bateman, F.R.S,, sur- 
veyed the collecting grounds of the river Bann, and its several 
tributaries, and made an excellent and most interesting report of 
the water-bearing resources of the district. He recommended the 
construction of two impounding reservoirs, Lough Island Reary 
and Deers Meadow, be one auxiliary one, the Corbet Lough. The 
Bann Reservoir Company was then formed, and Lough Island 
Reary first constructed according to the plans and under the 
superintendence of Mr. Bateman, and was finished in the latter 
part of the year 1839. The Corbet reservoir was also con- 
structed, but not to the full extent contemplated, the embank- 
ments having been made to impound only I1ft. Sin. instead of 
18ft. deep of water. Much difficulty was encountered in the work, 
which war not finished till the year 1847. The Deers Meadow 
was abandoned, as the works were of a heavy character, and the 
gathering ground being small, it was feared there would not be sufti- 
cient water to fill it. A detailed account is given of the works 
at Lough Island Reary by Mr. Bateman in the *‘ Transactions ” 
of the Institution of Civil Engineers, London, for 1841 or 1842, so it 
is not necessary for me to take up the time of the section more 
than in describing a few specialities, The works are most sub- 
stantial, and the embankments never showed any deficiency or 
weakness ; one peculiarity is the use of a wall of peat in the water 
face of the embankment and in the water side of the puddle. Its 
application has been most successful, as there has been no 
leakage through the embankment. I have often applied peat 
under the same circumstances, and found it most successful in 
mill-dams and river-courses, and for surrounding smooth iron 
pipes in their passage through banks; indeed the value of its use 
is well attested by the prevalent practice of its traditional adoption 
in difficult cases in these districts where it is permissible. I 
made some experiments to determine the rationale of its action, 
and find it acts like a sponge, always filling the space close to the 
puddle, on which it exerts considerable pressure. Puddle is liable 
to contract and leave fissures into which the water may trickle 
and gradually wash soft mtterialaway. This is more particularly 
the case in low embankments ; in high embankments, where the 
body of puddle is large and the pressure to consolidate great, there 
is not so much necessity for peat. There is a culvert built in the 
solid ground under the main embankment about 150ft. long ; it is 
filled with a plug of masonry at about half its length, into which 
two metal pipes are inserted. These pipes are each 18in, in 
diameter and provided with sluice valves, which are opened to 
supply water to the mills in proportion to the depth of water in 
the reservoir, The greatest depth over the pipes is 384ft. at top 
water, when the surface of the reservoir is about 250 acres. It 
was intended to have been 40ft., but for some reason the works 
were not carried out to that extent. The culvert, as Mr. Bateman 
tells us in his paper, has given some trouble, as the superintendent 
did not carry out the work in accordance with his designs, having 
surrounded the arch of the culvert (or ashlar tunnel) with rubble 
king. The cement, which was made on the ground from the 
specification of Mr, Vicat just then published, gave way under the 
pressure of the water, was washed out of the joints, and allowed 
the water to escape from the reservoir through the rubble backing. 
Mr, Bateman then had the water drawn off, part of the backing 
removed and replaced with puddle, and the inper joints of the 
tunnel caulked with oakum. This cured the evil for some time. 
but in a few years the leakage again ap , and had increased 
so much in 1867 that Mr. Bateman was brought over to examine 
it. He recommended as the only effectual remedy to the leakage, 
to cut out the centre of the embankment down to the culvert, 
take away the rubble backing and all loose material around the 
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with the existing masonry on each side of the puddle trench. As 
it was then too late in the season to carry out this great work, he 
recommended as a temporary expedient to repeat the measures 
adopted in 1839 of puddling round the mouth of the inner culvert 
and caulking all its open joiats, also, if necessary, to make good 
the concrete beneath the foundation at this point. The directors 
were very unwilling to incur the expense of cutting out the ceatre 
of the embankment, as it would not only have cost a very large 
sum for the work itself but also have deprived them from receiving 
any rates for at least one year, I was therefore directed to make the 
smaller works, recommended as temporary, if possible so effectual 
in moderating or stopping the leakage as to prevent recourse being 
had to the larger work. I accordingly had about 6ft. of the cul- 
vert close to the forebay or mouth stopped, the concrete under 
the invert removed for about 3ft., and a close wall of firebrick and 
Portland cement built under and around the culvert, with which it 
was closely united The excavation was then made up with 
puddle and dry peat so staunch as to prevent access of water from 
the embankment to the backing of the culvert, and the old plan of 
caulking and cementing the open joints prevented the water 
getting to it through the masonry arch. This caulking was not 
carried out so far as seemed to me desirable. Since it was solatele the 
season the directors were anxious to get the water into the reser- 
voir as soon as possible, so only the joints that showed weakness 
at the time were attended to, anda lining of cement was applied to 
the whole of the inner culverts. The result was most satisfactory, as 
the leakage was almost entirely stopped, and since then has given no 
trouble. The insignificant escape then left, although somewhat 
increased by the softening of the cement in some of the joints, may 
be stopped when a convenient opportunity occurs by caulking, or 
the difficulty of the imperfect masonry may be got over by continu- 
ing the iron pipes back to the mouth of the culvert, where they 
would be secured by a solid plug of masonry. A portion of this 
leakage is probably derived from a spring, as it is harder than the 
water in the reservoir. A more detailed description of these re- 
ports may be found in a paper by me published in the “* Transact- 
ions” of the Institution of Civil Engineers of Ireland, vol, ix. 
page 51. 

Lough Island Reary reservoir is 430ft. above the sea, and is mainly 
supphed from the Muddock River by a feeder of about 14 miles 
long, which leaves the river at a point 10ft. higher than the top 
level of the reservoir, and three miles from its source on the Butter 
Mountain, There are stop sluices at the head of the feeder to 
turn the water back into the old course when the reservoir is full. 
Another feeder from the Moneysculp River supplies to the reser- 
voir about one-fourth the quantity derived from the Muddock, 
and is also provided with stop sluices. This Moneysculp River for- 
merly ran to the sea at Newcastle. The whole gathering ground of 
Lough Island Reary—including the lake itself—is about five square 
miles, The water from the pipes for the supply of the mills is de- 
livered into an open conduit which is a mile long and joins the 
Muddock again about a mile from the point where—it is caught or 
lifted —the supply feeder receives the water. The river Muddock 
is one of the most important branches of the Bann; it rises about 
1200ft. above the top water level of the reservoir, and consequently 
it falls nearly 400!t, per mile above the mouth of the feeder. 
The floods are so violent as often to fill the weir dam with stones 


and gravel, so that until they are removed a considerable body of | 


water flows past without entering the feeder, For threemiles below 
the reservoir the fall is about 40ft. per mile, and from that to its 
confluence with the river Bann--which isalso three miles—the fallis 
only 3ft. per mile. This last three miles of the river Muddock has 
been a source of great trouble and expense to the Bann reservoir 
Company, as it is not only sluggish in its flow but exceedingly tor- 
tuous, and consequently continually silting up. There is a diffi- 
culty in point of law as to whether the riparian owners or the 
reservoir company should clean the river. This question is at 
present being argued, The reservoir company did clean out the 
river about sixteen years ago, when they were in fault in not 
putting down the sluices at the head of the Moneysculp feeder 
when the reservoir was full ; the consequence was in time of flood 
water which had not, previous to the mmaiiaes of the reservoir, 
tlowed down the old Muddock river, did so, and the company were 
held responsible under an arbitration and recommended to scour 
the river. As they had no power over the banks of the stream 
they were obliged to pay large sums to the farmers for the use of 
their banks, and for throwing out and removing the stuff from 
these same banks. Since then some of the banks have fallen in, 
and the weeds have increased so much as to form with the siltings 
a serious obstruction to the running discharge of the proper quan- 
tity of water for the mill supply, and overflow in = sod the 
grounds of some farmers whose land is lower than the banks of the 
river and who do not adopt the best system of drainage. Conse- 
quently actions have been taken against the company. The banks 
also are low, and for this three miles under the level of floods in the 
Bann, which tlows over a large tract of low land on each side of the 
Muddock to a great depth, the outlet is through a narrow bridge, 
and augmented by this the floods of the Muddock and its tribu- 
taries are therefore prevented from running off rapidly, and thus 
injure these lands for which the company were obliged to pay 
damages. 

There is a great obstruction to the free discharge of the Bann at 
its confluence with the Muddock, which, if removed, and the 
channel of the Muddock altered for about fifty yards, so as to flow 
with instead of against the stream of the Bann, the Bann also 
widened and deepened for a short distance, and the narrow Mud- 
dock Bridge referred to above widened and deepened, the floods of 
the Bann might be almost altogether prevented from interfering 
with the Muddock, and the drainage of the Muddock itself im 
proved. The Reservoir Company at that time were willing to 
unite with the proprietors of the land to carry out this improve- 
ment, but the latter were not willing to join, and nothing has been 
done in that direction since. From the confluence of the Muddock 
to Kate’s Bridge, a distance of six and a-half miles, there is from 
20ft, to 30ft. of unoccupied fall, There were two weirs on this 
reach, but they have been taken down, the lower one at Ballyroney 
only a few years ago. From Kate's Bridge to Augnachy, or Ewin's 
Weir, a distance of two miles, there is one fall of 7ft. Sin, occu- 
vied by a corn mill, and 2hft. of unoccupied fall. The conduit or 
feeder to the Corbet reservoir leaves the river about thirty yards 
above Ewin’s Weir, where it is provided with sluices of consider- 
able width to admit the floods from the river to the reservoir, At 
its entrance a stone sill, about _ below the crest of Ewin’s 
Weir, is built from side to side. On this sill the caretaker every 
morning measures the depth of water, and when it falls below the 

tandard supplies the deficiency from the Corbet reservoir ; and 
when the Corbet is exhausted, he sends 2 message up to Lough 
Island Reary for a supply. The gathering ground of the river 
above this point is eighty square miles, and there is a rain gauge 
now kept there. The caretaker lives there, and keeps a register 
not only of the daily flow of water over Ewin's Weir, but also of 
the daily height of water in the reservoir, 

The feeder to the Corbet reservoir is about 14 miles long and 
20ft. wide, At its entrance to the reservoir there are self-acting 
gates, which close when the water in the reservoir is higher than 
in the feeder. The area of the reservoir is about 74 acres, and the 
greatest depth of water above zero of discharge 11}ft. The sill at 
Ewin's Weir is 7ft. above the zero of discharge; so the river, when 
the floods are high, raises the reservoir to a height of about ft. 
A small stream, called the Knockgorm, at the north-east end of the 
reservoir, makes up the full height in winter, The water from the 
reservoir is discharged through three iron sluices, 3ft. wide each, and 
capable of being raised to a height of 1ft. by means of a screwed 
handle. Only one, however, of these is used. The sluice frame is 
secured in a strong water-tight wall in the centre of the embank- 
ment, behind which is an arched chamber into which the water flows, 
and passes down a conduit about 300 yards long to the river. 
There was only one embankment required for the reservoir, A 
considerable portion of the feeder, also, required embanking, The 





culvert, and erect perfectly water-tight walls closely connected | Corbet reservoir cost the company more, in proportion to the work 


| done, than Lough Island Reary, as the contractor was not able to 
carry out his t, and, in uence, the company were 
obliged to finish it themselves. Lough Island Reary cost for en- 
gineering purposes £15,000; and for land, £6000. The capital of 
the company is £31,000, Deducting the reserve fund of £1000, 
there remains £9000 for the Corbet reservoir and parliamentary 
expenses. The income of the company is derived from the falls, 
on which the charge is £10 per annum per foot to linen bleachers, 
manufacturers, and spinners, and flour millers, and £5 to 
corn millers and flax scutchers. Although the falls from 
the outlet at Lough Island Reary to the tail race of the last 
mill at Moyallen is 350ft., only 180ft. 2in. is occupied by mills, 
and can be rated, Of this 150ft. Zin, 7ft. Jin. is immediately 
above the Corbet reservoir, and 6ft. din. the fall supplying the 
reservoir, The remaining fall of 166ft. Zin. is below the outlet 
from the Corbet reservoir, and is divided over a distance of 
114 miles of the course of the Bann, passing the towns of Bam 
bridge and Gilford, and ending at Moyallen, where the river is 
joined by the Newry Canal and Caistor River, Of this lGft, 7in., 
155ft, din, is rated at £10 per annum per foot fall, and Lift, Sin, 
at £5; the falls above, and one at the Corbet, are also rated at 
£5, and make the total income £1675 Ss, dd. But £224 11s, 8d. 
must be deducted from this for four falls unoccupied at present 
—two of them below, one above, and one at the Corbet —leaving 
a net sum of £1450 16s, 8d. The undertaking has not paid the 
shareholders well, as the expenses connected with the Muddock 
River sometimes absorbed the entire dividend ; latterly, however, 
the dividend has amounted to above 3 per cent., and if the present 
litigation was favourably settled aud the falls more fully occupied, 
a fair return may be expected; the recent material advance in the 
price of fuel should contribute to thisend. Lough Island Reary 
| reservoir has now been at work for thirty four years, and has well 
borne out Sir William Fairbairn’s anticipations of its utility in 
impounding water and giving a supply. to the mills, In his 
calculations, as the extended rainfall observations had been made 
| in that district, he assumed the rainfall at Lough Island Reary 
as S6in., which was the average then for the whole of Ireland. 
He allowed one-sixth for absorption and evaporation, and con- 
cluded there would be sufficient to fill the reservoir one and a- 
quarter times on the average in the year. 

I have, however, maintained a raising gauge at Lough Island 
Reary since May, 1861, and find the average fall at a level about 
Git. above the top water of the reservoir is 4éin, That amount 
over the five’square miles drainage area of the lake yields 535 million 
cubic feet, and the capacity of the reservoir filled to SSft, Gin, 
above the outlet is 270 million cubic feet ; 25 in., if there were 
no loss, would fill the reservoir, but I find it takes about 30in. to 
do so from the beginning of October till that of April, and the 
evaporation during the other six summer months is about four 
times as much, We may therefore assume the loss to be about 
one-third the whole rainfall, leaving sufficient to fill the reservoir 
one and one-third times, The rainfall must be greater on the high 
ground than at the gauge, so that only half of the whole rainfall 
| probably is available. The Butter Mountain, from which the most 
| of the drainage is derived, is peaty, and will account in a great 
| measure for the large amount of absorption on such steep ground, 
It is also to be remembered that the evaporation from the surface 
of the reservoir is very great ; at the Corbet reservoir, where the 
drainage from 80 square miles of mixed flat and mountainous 
country passes down the river, I found the quantity for the year 
| 1872 only one-fifth of the rainfall, as the average rainfall was 
58in., yielding 107 billions of cubic feet, and the quantity passed 
over Ewin's Weir two billions, From the nature of the case this 
| calculation is only approximate ; it opens up, however, an ex 
| ceedingly interesting inquiry, on which a great deal of information 

is needed, I was not prepared to find the loss nearly so great. 
A register of the daily level in the reservoir has been kept since 
1847 by the caretaker. It shows that the reservoir has oe of 
great service to the millowners on the Bann, as during twenty-six 
years a supply of about three-fifths of the standard allowed on 
Ewin’s Weir, or from 3-horse power to 4-horse power to the foot of 
fall, has been granted for 2663 days, or on an average 102 days 
yearly ; and the reservoir has only been empty 303 days, or on an 
average eleven and a-half days yearly. This constancy in the sup- 
| ply makes the Upper Bann most valuable as a power ; indeed, it 
is almost as good as steam power at a much less cost, Whilst 
the average value of water-puwer in Ireland is almost £2 per horse 
| power per annum, on the Bann it may be estimated at £4, where 
' only ten hours’ work per diem is available, and £7 where constant 
work is maintained after paying the water tax, which, at the pre- 
sent assessment of £10 per annum per foot, would be £1 5s, per 
horse-power, Steam power on the Bann costs about £6 per annum 
per horse power, calculating 4 Ib. of coal equal to l-horse power 
per hour, 

The Corbet reservoir has been of much more service than its 
capacity would lead one toexpect, as it may be filled and emptied 
several times in each year by small floods in the river, and all the 
Sunday's water can be run into it, and sent down to the mills on 
Monday and Tuesday. It is always exhausted before the upper 
reservoir‘is called upon, and keeps up the supply when there is a 
scarcity in frosty weather in winter; and when a tlood comes at 
the end of these short terms of scarcity it is ready to receive it, 
and thus diminish the amount of back water on the wheels. As 
to the economical use of this valuable water-power on the Bann, 
there are at present about fourteen breast wheels, two turbines, 
ten Thomson's vortex wheels, and about fourteen undershot 
wheels, Of the breast wheels two are of the improved ventilated 
bucket construction, recently erected from plans supplied by Sir 
Wm. Fairbairn ; and of the undershot two are the Poncelet type, 

I hope this brief description of what has been thus, through 
want of experience, imperfectly done on the Upper Bann may 
induce other districts to economise the vast amount of water power 
that runs to waste in all parts of Ireland, Were such done it 
would go far to make up for the want of coal in this country, and 
raise its industrial prosperity to a high level, 
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THE FORM, ENDURANCE, AND MANUFACTURE 
OF RAILS, 
(Continued from page 155.) 


Tue duration of a rail is as indefinite as the value of a 
horse or the size of a piece of chalk. Some of the early rails 
were in use twenty-five or thirty years, while new and larger rails 
laid in the same track during part of the same time gave way in 
two or three years, Terhaps the light hammering of early times 
actually increased their endurance. With heavy machinery and 
high speeds a rail might carry 1,000,000 tons; with very light 
machinery and moderate speeds the same rail might carry 
10,000,000 or 20,000,000 tons. Of course, the means of increasing 
endurance, besides increasing the sectional area of the consum- 
able t of the rail, are, better metal, good road-beds, moderate 
speeds, and moderate weights. As other than engineering con- 
siderations often control the weights of machinery, the present 
excessive weights must be accepted as fixed, One obvious remedy, 
though only partial, is to increase the width of the top of the rail, 
so that, the surface of contact of each wheel being greater, the 
pressure per square inch shall be less, If the weight on a driving 
wheel is 10,000 Ib., and its area of contact with a rail head 2°lin, 
wide is one-fourth of a square inch, the pressure will be at the 
rate of 40,000 Ib, per square inch, But if by increasing the width 
to 2’8in, the area of contact is increased to one-third of a square 
inch, the pressure will be only 30,0001b. per square inch, The 
damage done to the rail in the former case must be a great many 
times as much as in the |gtter. Another obvious means of pro- 
moting endurance is to t the road with stone broken very 
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than 8ft. long. The length of ties does not depend mainly on 
gauge, but on weight and bed. In some soils 9ft. lengths are 
required not to slide. Good ballast, in most situations, can be 

ut on for one track for 2000 dols. per mile. If the rails will last 
our years with poor ballast, they will probably last five with good. 
ixperience has sometimes shown much more than that difference. * 
If the cost and inconvenience of a renewal is 4000 dols., the present 
value of renewals each four years for ever with money at 7 per 
cent, is 


000 . 
= 12,62 «> C8 =9 ” 
0-317 12,620 dols.; each five years, 0-411 732 dols. 


The difference, 2888 dols., is nearly 50 per cent. more than the 
cost of ballast. Besides, the maintenance of the road-bed so 
ballasted is next to nothing; that of the unballasted or badly 
ballasted is very considerable, 

The last point on which we are called upon to report is ‘‘ the 
breakage of 
as ties too far apart, rotten, or uneven, want of good ballast, road- 
bed yielding unequally under the weight, depressions on the top 
of the rail, especially at the ends, lateral angles at the joints, 
or sharp curves approximating angles, punching, slotting, or bad 
joints; nor shall we refer to obsolete appliances, such as chairs, 


&e. Nor shall we do more than refer to the too great rigidity of | 


rail, by which, as before pointed out, their liability to break is 
increased. 

We call attention again to the elongation of the top of the rail 
by too great weight on a wheel in proportion to the bearing sur- 
face and the hardness of the metal, by which a permanent strain 
is created on the rest of the rail, perhaps gradually snapping the 
extended fibres or somehow weakening the metal, resulting in 
ultimate fracture, We also repeat that this is partially remedied 
by greater width of the top of the rail. 

Lut why do rails break in winter especially? (1) Because the 
material is, as most of the committee think has been proved, 
really more brittle in very cold weather. According to experi- 
ments reported by Sandberg, specimens requiring a drop to fall 
39ft. to break them with the thermometer at 84 deg., were broken 
with the same drop falling 11ft. with the thermometer at 10 deg. 
Different kinds of iron and steel vary very much in this respect. 
Steel, though more elastic, does not wire-draw like iron, Iron does 
not wire-draw so much when cold. But it may be questioned 
whether the limit of elasticity in iron or steel is lowered by cold. If 
it is not, then cold alone would not endanger the rail, but inordinate 
strain must be an essential condition of fracture. (2) The road-bed 
heaves irregularly, causing the rail to bear on few points far apart. 
(3) The road-bed being frozen hard becomes inelastic, and also 
high points are not lowered to the level of other supports by the 
weight. (4) The top of the head being elongated, and a perma- 
nent longitudinal strain thus created, co-operates with the other 
causes in producing fracture. (5) Insufficient allowance for con- 
traction by cold may cause a longitudinal tension acting against 
the fish-bolts. From a report on this subject from Mr. Chanute, 
it appears that on a Western railroad there had been no breakage 
for ten years after the rails were laid, then 200 or 300 in one 
winter, and then over 5000 the next winter, showing that by use 
the rails became more breakable. 

Our last duty is to give our views of the comparative value of 
steel and iron rails, While steel rails as we get them are toler- 
ably uniform in quality, iron varies so much that no comparison 
can be made except of particular qualities or of averages of quali- 
ties widely different. We can as yet do little wore than give the 
results of our own experience. In so doing we shall not only 
compare steel and iron, but also the effects of some different 
circumstances on the duration of both. It seems probable that 
the best iron, if homogeneous and the head of uniform hardness, 
so as to wear off evenly like steel, would with machinery 
of moderate weight, wear a third or even half as long as steel. 
The chairman has found that his 62 Ib, iron rail, after carrying 
about 14,000,000 tons gross load, has worn off only about 25 per 
cent. more than the steel rails on the same track and under the 
same circumstances. Probably it will not wear so when the top 
crust is wornthrough. But owing to want of homogeneousness and 
nnifonimity the iron scales, splinters, laminates, or somehow dis- 
integraicvs or mashes in spots before it wears out. In 1864 some 
steel rails were laid down at Wetherly, on what is now part of the 
Lehigh Valley Railroad, on a steep grade where there is constant 
drilling twelve or fifteen hours a day, A section of the only rail 
yet taken out after nine years and seven months’ wear is shown in 
diagram No, 29—the dotted line representing the probable original 
top. If that was the top the head is worn down three-tenths of 
an inch, and 9°301b, of metal per yard worn off by what is supposed 
to be equivalent to 40,000,000 tons freight of 100,000,000 tons gross 
load. ‘Lhe other rails are expected to last two years longer (in all 
twelve), and so to carry the equivalent of about 50,000,000 tons 
freight, or 125,000,000 tons gross load. If the stem had been 
thinner the wear would probably have been less. Iron rails in the 
same situation averaged four mot.ths, so that the steel seems to be 
thirty-six times as durable as the iron. The 62 1b. iron rails before 
mentioned may carry 12,000,000 tons of coal with the slow speeds 
on the Belvidere Railroad, Rails in other places of fair ordinary 
quality carry from 2,500,000 to 6,000,000 tons freight, or 4,000,000 
to 15,000,000 tons gross load, according to weights, speeds, grades, 
and other circumstances, <A steel rail may last five or ten times as 
long as a really good iron rail, fifteen or twenty times as long as 
those that pass for good, thirty or forty times as long as the com- 
mon run, and fifty or even a hundred times as long as many rails 
made ten years ago, or since imported from the cinder heaps of 
Great Britain, 

From observations made under the direction of the chairman, 
of which diagrams Nos, 7 to 17 are specimens for steel, and Nos, 
18 to 28 for iron, it appears that 1,000,000 tons of freight or its 
equivalent, equal to 2,500,000 tons gross load, have worn off the 
steel from 0°14 to 0°62 lb. per yard, averaging 0°30 = 0°47 tons per 
mile, and have worn off the iron from the 62 Ib, rail rolled at 
Bethlehem from 0°57 to 0°69 Ib, per yard, averaging 0°38 = about 
06 ton per mile. The rails have been laid from four to seven years, 
most of them six years. It will be seen from the diagrams that 
in most cases the head is worn off as much on the side as on the 
top, even on straight lines. This is owing in part to the gauge of 
the foreign cars being 2in. narrower than that of the road. If the 
heads of these steel rails can be safely worn down jin. and 
jin. from each side, those on straight lines and under other favour- 
uble circumstances ought to carry 100,000,000 tons of freight, those 
on the worst curves 20,000,000, the average 50,000,000, equal to 
125,000,000 tons gross load, But for the difference in gauge be- 
tween the cars and the road the endurance would probably be 
much greater. On straight lines the wear on the top seems to be 
only one hundredth of an inch for 125,000, tons of freight, 
that should require 62,000,000 tons to wear the head down sin. 
Probably steel rails can at the present moment be purchased 
for 9000 dols. per mile, which last ten times as long as the best iron 
that can be had for 6000 dols. per mile. The commercial value of 
the iron—measured by price— will then be two-thirds that of the 
steel, its intrinsic value or capacity for usefulness—measured by 
endurance—one-tenth that of steel. Its economic value will 
depend on combined capacity and opportunity for usefulness — 
measured by endurance and traflic—and the interest chargeable 
against it. Let I represent the cost of the iron = 6000, 
S that of the steel = 9000, L the loss on each renewal of 
the iron, say 4000; L' the loss on each renewal of the steel, 
say 5000. Let abe the rate of accumulated interest, at 7 per 
cent., for the intervals between the renewals of the iron, and 





* Many years ago the chairman of the committee ballasted a mile as 
follows: The loam at sub-grade was rolled and levelled till even, slightly 
rounded, and uniformly hard, then a thin stratum of fine gravel put on 
to prevent the loam from rising between the broken stones, then a stra- 
tum of Ordinary ballast 6in. thick, then very fine ballast 9in. thick, in 
two courses. Each stratum and course was thoroughly rolled before the 
next was put on. For ten years it is not supposed a dollar was spent on 
this mile, except to watch it. Rails and ties are supposed to have lasted 
40 per cent. longer than in other places, 


rails.” We shall not dwell on such well-known causes | 
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a‘ for that of the intervals between the steel. Then to make the 
iron and steel equally economical, I + & should equal S + i If 


iron will last ten years under the traffic on the road to be pro- 
vided for, and steel 100 years, then the cost of iron and its per- 


petuation will be 6000 + 49° — 10,041; of steel, 9000 + 


099 
Pee = 9005 ; and the present value of the difference in favour of 
steel will be 1036. At 12 years it is nearly equal, over 12 iron is 
most economical, under 12 steel is most economical. But it may 
be economical to use iron temporarily while traffic is light, and 
| replace with steel when traffic becomes heavy. Under no circum- 
stances can it be economy to use a very heavy iron rail (say 80 lb, 
to the yard), for a light steel rail would cost less and last longer. 
It makes little difference whether a steel rail will last one half- 
‘century or forever The present value of renewals every 50 years 


, for ever is only ed = 165 or less than 2 per cent. on the cost of 


| the rails. 
The members of the committee have endeavoured to dissect the 
| subjects referred to them, and present the points separately, so 
that those of the society and others may give facts or opinions on 
points within their observation, before the committee are called 
upon for a final report. 
ASHBEL WALSH, 
JOHN GRIFFEN, 
OcTAVE CHANUTE, 
M. N. Forney, 
I. M. St. JOHN, 


MEMOIR BY MR, ASHBEL WELCH, 

During the year 1865 the task presented itself to me of devising 
or selecting suitable forms of rails fur the system of railroads 
occupying the central part of the State of New Jersey, between 
Philadelphia and New York, of which I was the executive officer 
as well as the engineer. I proposed to use three classes of iron 
rails, one for main lines with heavy traffic, one for branches with 
light traffic, and one for sidings but little used, and one class of 
steel rails, of course for main lines. The result of the considera- 
tion then given to the subject was the adoption of principles b 
which the forms of rails should be determined nearly identical with 
those set forth in the report to which this memoir is appended, 
and patterns were adopted conformable thereto, 

A 62. pounds rail pattern was adopted in 1865, afterwards slightly 
moditied by less rounding of the corners of the head. This pattern, 
so modified, is shown in the annexed diagram marked ‘‘ No. 1,” 
height 44in., base din., stem Sin. thick, radius of sectional curvature 
of top 12in., inclination of bearing surfaces for both bottom and 
top of the fish-plate, 14 deg. Many thousand tons of rails of this 
pattern, rolled principally by the Bethlehem Iron Company, were 
used under my own direction, and, so far as I can learn, no 
American rails have endured better, most not so well. Diagrams 
Nos, 18, 19, 20, 21, 22, 23, 24 and 25, show how they are worn in 
six years, carrying 6,000,000 tons freight, or 15,000,000 tons gross 
load. After an experience of eight or nine years with such rails, 
under a heavy traflic, with heavy machinery and high speeds, after 
much inquiry, I have not been able to tind that the 4in. stem has 
ever compressed or bent sideways, or the head or base has cracked 
off, or suffered in any way from the sharp re-entering angle with 
the stem, or that the rail has ever given out, except by wearing, 
crushing, scaling, splintering or laminating at the top. Substan- 
tially this form is now being adopted by neighbouring engi- 
neers in this country, who at first strongly objected to it. I made 
one decided mistake in this pattern, by not having the outer 
bottom corners of the head sharp enough ; or, rather, I yielded too 
much to the general feeling against such an unsightly thing as an 
angular head. Where chesnut and other soft ties are used, unless 
the wood is very elastic, the base of this rail should be increased 


to 44in, 
(To be continued.) 
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Grants and Datesof Provisional Protection for Six Months. 


2171. Improvements applicable to machinery for Curtina Coat and such 
like minerals, and also to haulage purposes, James Eaglesham, Kilmar- 
— —* and Hugh Rigg, Bonnyrigg, Midlothian, N.B.—22nd 

‘une, > 

2527. Improvements in machinery and apparatus for Russino, Scupp1na, 
or ScourRING, FLESHING, and STRIKING out Skins, Hives, and Leataer, 
William Storer, Nottingham. —18th July, 1874. 

2593. Improvements in the application of JAPANNED METALS to various 
— and useful purposes, Thomas Hughes, Gracechurch-street, 

zondon, 

2599. Improvements in apparatus to be applied to Looms for weaving 
velvets and other piled fabrics for the purpose of cutting or forming the 
pile as the fabrics are being woven ; a modification of the said improve- 
ments without the cutting action being also applicable for forming the 
loops or piles in fabrics of the nature of Brussels carpets or other 
material which can be made thicker by a loop or pile or corrugation, 
— Brakell, York-street-chambers, Manchester. — 24th July, 

1874. 

2601. Improvements in TRimMiNG or ORNAMENTING WovEN Faprics, and 
in the machinery used therefor, Leopold Salomons, Friday-street, 
Cheapside, London.—A communication from Jean Pierre Eyssautier 
and Pierre Marie Joseph Eyssautier, Paris. —25th July, 1874. 

2619. An AuToMATIC Fire ALARM, Henry Cole, Billiter-street, London. — 
A communication from Messrs, Klingelhoefer and Co., Rio de Janeiro, 
Brazil. —27th July, 1874. 

2641. Improvements in CarTripces of CompresseD GuNPOWDER, and in 
the hinery for p ing the same, some of which improvements 
are applicable to ordinary gunpowder in grain, and to other explosive 
compounds, Simon Davey and James Watson, Rouen.—29th July, 1874. 

2651. Improvements in Dyrino Linen and Corron Tureaps, and the 
employment thereof for the production of or tal effects, James 

cock, Aldersgate-street, London.—30th July, 1874, 

2695. Improvements in H¢ , Robert Marsden, Division-street, 
Sheffield, Yorkshire. 

2700. Improvements in Water Heatino Apparatus suitable to be 
employed for warming conservatories and for other purposes, Joshua 
George Wagstaff, Dukinfield, Cheshire.—4th August, 1874. 

2715. An improved method of ApveERTIsING, and in the apparatus 
employed therein, Arthur Smethurst, Manchester.—5th August, 1874, 
2721. An improved Motive Power, which is self-operating and self- 

sustaining, George Rischmuller, San Francisco, California, 

2723. Improvements in the IMPERMEABLE Fasrics or Hanoinos for 
WALLS and other decorative purposes, Frangois Magny, Boulevard de 
oe, Paris, - 2 

2724. Improvements in SIGNALLING on Raitways, and in apparatus \- 
for, Robert Currer, Glasgow, Lanarkshire, N.B. " — 

2725. Improvements in the Construction of SrorEuouses for storing 
—— and spirits, Timothy Hewitt Gittine, Harrington-street, 

verpoo! 

2727. Improvements in the manufacture of CartTripces for breech- 
loading fire-arms and ordnance, Jacques Fhilippe Pieri, Southampton- 

Rg as —- _ bine t 

2728. Improvement’ machinery for Dritiine or Borino 3 
other hard substances, William Tregay, Redruth, Cornwall. wae ae 

2729. Imp’ ite in hinery for facturing Fisu-Hooks, Alfred 
Vincent Newton, Chancery-lane, London. -—- A communication from 
William Court, John Cox Barton, and Robert Henry Alexander, 
Brooklyn, New York, U.S.—6th August, 1874, 

2730. Improvements in methods employed for CLeaninc RoTary SCREENS 
— < without adjustment of the wires, Henry Brinsmead, Ipswich, 

UITTO, 

2731. Improvements in the construction of a) ‘tus for SrreTcHING Hat 
Boptes, John Eaton, Stockport, Cheshire, —_ 

2732. A new or improved AsPHALTIC Fasric for roofing and for other 
purposes, William Edward Gedge, Wellington-street, Strand, London.— 
A communication from Charles Gaudefroy, jun., Beaucamps-le-Vieux 
Se kengpovcmnemte is th tion of Loar 8 para‘ 

. Improvemen e preparation 0’ AF Suaar and a’ tus for 
that purpose, Charles Denton Abel, Sonthampton-buildings, Chancery- 
lane, London.—A communication from Eugen Langen, Cologne, Ger- 
many, 























2736. Improvements in RenpDERING TexTILE SupsTances WaTer and 
Damp Proor, Gédéon Griot and Louis Polito, Boulevart Voltaire, Paris. 
ag vt Improvements in Looms for Weavina, David Holstead, Moses Gate, 


2738. An improved Stipe Vatve, Thomas Browning, Commercial-road, 
Whitechapel, London, and George Joseph Scott, Bow Common-lane, 


Mile End, London. 

2739. Imp its in hines for CrusHinec Ores and other hard sub- 
stances, Thomas Archer, jun., Dunston Engine Works, Gateshead-on- 
Tyne, Durham. 

2740. Improvements in Busxs for Stays, Corsets, and analogous articles, 
Henry Alexander Lyman, Cheapside, London, and Robert Stokes, Bow, 





London. 
2742. Sapoerenante in Vatves for controlling the delivery of water or 
other liquids from or into pi cisterns, tanks, or other vessels or 


apparatus, Walter Payton, Shelgate-road, Surrey. 

2743. Improvements in the construction of Surps’ Cors or Bertus, and in 
suspending and arranging such cots or berths, and also ships’ couches 
and hammocks, Edward =, Upper Norwood, Surrey. 

2744. Improved apparatus to Faciiitate the SHootine of Rockers, 
Harpoons, and other missiles, John Stephens, Fleet-street, London. — 
7th August, 1874. 

2745. Improvements in Wueets for omnibuses, railway or tramway 
carriages, and other vehicle, James Henry Small, Southampton-build- 
ings, London. 

2746. Improvements in Separatine the Harr or Woot from Fresu cr 
Dry Skins, and preserving the hair or wool in its natural state, as if 
cut from a live animal, Joseph Lambert de Montoison, Thurlot-square, 
South Keusington, London. 

2747. A new and improved Compressep Arr Cavity Caps and Paps for 
affording ease and safety in travelling, in mining and in other case., 
also in apparatus for filling and retaining air in the same, Jose; h 
Reade, The Grove, Southport, Lancashire, and Frederick Hurd, Grove 
House, Walton, near Wakefield, Yorkshire. 

2748. Improvements in BerTitinc Macaines, John Smith, Collyhurst, 
Manchester. 

2750. A new or improved Actomatic Feep for Sewino Macuinrs, George 
Gordon de Luna Byron, Chancery-lane, London.—A communicativu 
from George Merrill, New York, U.S. 

2751. A new or improved Fuet for metallurgical and other purposes, 
George Gordon de Luna Byron, Chancery-lane, London.—A communi- 
cation from C. Edwards Leater, New York, U.S. 

2757. Improvements in WorkKING, ForRMING, ORNAMENTING, and CuTTING 
Gtass, in apparatus for the same, and in the application of such gla» 
to architectural and other uses, Thaddeus Hyatt, Gloucester-garde: s, 
Hyde Park, London. 

2753. Improvements in Winp Musicat INsTRUMENTS arranged with 
pistons or valves, John Garrett Tongue, Southampton-buildings, 
Chancery-lane, London. — A communication from Madame Bessun, 
Florentine Ridoux, Paris. 

2754. Improvements in as Macuwyes, David Munson Osborne, 
Southampton-buildings, London. 

755. Improved apparatus for Preventinc Drownrna, and supporting 
persons swimming or learning to swim, William Robert Lake, South- 
ampton-buildings, London.—A communication from Francis Tryon, 
Brooklyn, New York, U.8S.—8th August, 1874. 

2756. Improvements in the Consumption of Smoke, and in the apparatus 
employed therefor, Thomas Wrigley, Bury, Lancashire, George Bradley, 
Islington, London, and Joseph Matters, Bloomsbury, London. 

2757. Improvements in Printino TextiLe and similar Fasrics, and in 
the machinery or apparatus employed therefor, William Ireland, 
Buchaven, Fifeshire, N.B. 

2758. Improvements in Motive Power Ewnaines, applicable also for 
pumping, John Peers Scott, Manchester. - A ication from John 

Taag, Augsburg, Bavaria. 

2760. Improvements in Rock Dritts, Richard Hosking and William 
Blakewell, Dalton-in-Furness, Lancashire. 

2762. Improvements in the manufacture of INnDIA-RUBBER WASHERS or 
jatar Pieces, James George Ingram, Wilmer-gardens, Hoxton, 
London, 

2763. Improvements in hinery for the facture of Ice and for the 
cooling of liquids, rooms, or spaces, William Mort, Fenchurch-street, 

@London.—A communication from Eugene Dominique Nicolle and Thomas 
Sutcliffe Mort, yo New South Wales. 

2764. Animproved apparatus for CLippinc Horses and other animals, 
Mathurin Jean Baptiste Couhault, Boulevard de Strasbourg, Paris. 

2766. An improved or ap tus for Dryinc TexTILe Faprics, 
John Stott, Wardle, near Rochdale, Lancashire, and John Barker, Tod- 
morden, Yorkshire. 

2767. Improved EmBroipERING Apparatus applicable to SEwIna 
Macuines, Alfred Vincent Newton, Chancery-lane, London.—A com- 
munication from George M. Ramsay, New York, U.S.—1l0th August, 
1874. 
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2768. Improvements in Reapine and Binpino Macaryes, Harry Earl, 
Melbourne, Derbyshire. 

2769. Impr ts in hinery or apparatus for Bevettno the Epors 
of CarpBoarp, Louis Antoine Lentgre, Paris.—A communication from 
Auguste Durr, Paris. 

2770. An improved method of Preservina ANIMAL and VeGETABLE Sun- 
STANCES, and a employed therefor, Hector Auguste Dufrené, 
South-street, Finsbury, London.—A communication from Charles 
Tellier, Auteuil, Paris. 

2771. Improvements in the construction of TRAVELLING Ovens, Richard 
Parker, Preston, Lancashire. 

2772. Improvements in hinery for th fact of Cains, CHAIN 
Cases, Links for Raitway Coup.ines, and other like articles, Robert 
Gray, Southampton-buildings, London, and Fenner Ballou Taylor, 
Westbourne-grove, London.—A communication from John Selden, Erie, 
Pennsylvania, U. 

2773. Improvements in CentrirvcaL Macaines or Hypro ExTractors, 
Hugo Miiller, Dusseldorf, Rhenish Prussia.—11th August, 1874. 

2774. Imp t hi or apparatus for Weavine CrRcuLaR 
Fasrics, Thomas James Smith, Fleet-street, London.—A communi- 
cation from Charles Poron and Amand Poron, Troyes, France. 

2776. An improved portable apparatus for administering Vapour Batus, 
Hector Auguste Defrené, South-street, Finsbury, London. — A com- 
munication from Madame Caroline Devaux, Tours, France. 

2778. Improvements in the means of and apparatus for Openino Pre- 
SERVED Mxat, fish, potted meat, condensed milk, and other her- 
=~ sealed tins or canisters, Edward Pendrill Hardcastle, Bow, 

ndon. 

2780. Improvements in the manufacture of ArtiFicraL Ivory, Barnet 
Solomon Cohen, Prescot-street, Goodman’s-fields, London. 

2782. Improvements in apparatus for Raistne SuNKEN and for REMovING 
STRANDED Suips or Vessets; also for lifting heavy weights under 
water, and for aiding in the performance of submarine engineering 
operations, William Darley, Deptford, Kent. 

2784. Improvements in Beaters and Beater Prates for THRASHING 
Macuines, John Goucher, Worksop, Nottinghamshire. 

2786. Improvements in the construction of Concrete Fioors and Roors, 
Alexander Payne, Storey’s-gate, St. James’ Park, Westminster.—12¢h 
August, 1874. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

L w process of TEMPERING Friar and SHaPeD Gass, and furnaces 

= — 'y to ployed therefor, Francois Barthelemy Alfred 

Rover de la Bastie, Boulevard de Strasbourg, Paris.—12th August, 1874. 

2801. An improved Bott and Nor Lock, and in machinery to be employed 
for the manufacture thereof, Al der Bi , & pton-build- 
ings, Holborn, London.—A communication from Isaac Dickinson Guyer, 
ghee’ ary fe ~ _ or Wuee ts, George Haseltine, 

LWAY A " . 
= Earrosen balla aa. — A communication from Richard 
Norton Allen, Hudson, New York, U.S.—14th August, 1874. 

2819. Improvements in machin for the manufacture of Boxers for 
containing matches and for other articles, Zenus Barnum Stearns, 
Richmond, Virginia, U.S.—A communication from Henri Gauchot, 
Paris. —15th August, 1874. 














Patents on which the Stamp Duty of £50 has been Paid 
2178. Cooxine and Launpry Ranges or Stoves, John Hodges, Westmore- 
d. Dublin.—18th August, 1871. 

2218, HeaTino, PuriryinG, and Recutatine the Suppty of FeED-WATER 
to Srgam Generators, John Henry Johnson, Lincoln’s-inn-fields, 
London.—23rd August, 1871. 

2243, TREATING SewaGs, Henry Young Darracott Scott, Ealing Middlesex. 

26th A 


= , 1871. ‘ 
2253. SLIDE _— Andrew Betts Brown, Cannon-street, London.—28th 
1871. 
2192. Looms, &c., John W: and Edward Williamson, Hayfield, 


illiamson and 
Derbyshire, and John Charlesworth Shield, Birkenhead, Cheshire.— 


2Qlst August, 1871. 
2288. Marcnes, George H. buildings, London.— 30th 


August, 1871. 

2815. MECHANICALLY ScREENING COAL, &c., Alphonse Briart, Mariemont, 
Belgium. — tember, 1871. 

2542. OPEN-JOINTED TuBEs, John Huggins, Birmingham.—27th September, 


1871. 
2285. Hammocks, Major Edwin Robert Wethered, Woolwich, Kent,— 25th 
August, 187}. 
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2260. Treatixc Fatty Matrers, Léo Louis Aimé Elie Picot de la Peyrouse, 
Rue Lafayette, Paris.— 28th August, 1871. ee A 
2321. Harness and Sappies, Dexter 
Chancery-lane, London,—2nd September, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


2371. Inpexes or TetiTaes, William Willmer Pocock, Craven-street, 
Westminster.—17th August, 1867. 
2424 Towexs, John Cash and Joseph Cash, jun., Coventry. —24th August, 


1867. 
2459. Cicar and Pire Licuts, Henry Joseph Simlick, Lefevre-road, Bow, 
* London.—29th August, 1867. 


Notices of Intention to Proceed with Patents. 


1253. Toor or SHEARS to produce an outside screw on the neck of bottles, 
Lauchlan . Leith, N.B., and James Brown, Arthur-street, Edin- 
burgh, N.B.—11th April, 1874. 

1270. 4 med Presses, James Downs, Kingston-upon-Hull. — 13th 
Apri 74. 

1230. PREPARING ARTIFICIAL Fuet from CoLtm or CoaL-pust, Francis 
Page, Thurles. 

1282. Temperine, &c., William Mo -Brown, Southampton-building 
London.—A communication teens Qoange Frederick Simonds and James 
Augustus Ferson.—l4th April, 1874. 

1201. LEATRER-DREssING Macnines, William Morgan-Brown, South- 
- .creaes London. — A communication from James Moore 

er. 

— , peed and Twistinc Macuines, Henry A. Chapin, Cheapside, 

ndon. 

1296. StorreRinc BottLes, Thomas Oldham, Douglas, Isle of Man. 
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a casing, and running into and amongst them molten metal ; or applying 
concrete, cement, iron cement, or other suitable su! or substances, 
to cause them to keep togetherin a mass, and placing the said casings as 
a for the interior of the safe, strong box, or other receptacle, so that 
it not be in direct contact all over with the shell of the safe or re- 
ce , but shall have a certain iding action on the application of 
in ittent ure 80 as to ie from and ne back to its normal 
position. Forming the cap of the lock of a combination of hard and soft 
metals, or hard metal, or lock so as to form a receptacle for the 
same. Placing a part on the stumpof the lock tumblers, which enters a 
notch or notches in the slot of the bolt and prevents picking. Employing 
low heat conducting material, such as Portland cement, Roman cement, 
Keene’s cement, for fire proofing; and placing the alum, soda, or other 
ateam g ti bsti or subst. in boxes or cases of wood, 
papier maché, d,or other suitable material, or in boxes or cases 
of thin sheet iron, tin, or other suitable material, perforated or other- 
wise, so arranged as to allow the ready escape of the steam or vapour 
when heat obtains access, and placing these said boxes or casesin their 
P , Surrounded with and covered by the cement or other materials 
used for resisting heat. 

CM, Eeveom, C. McBeath, South Cobbinshaw, N.B.—Dated 18th February, 

1874. 
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This invention consists, First, of improvements upon the retort or still 
and condensing apparatus described in the final specification of the in- 
vention for which yo letters — were granted to the petitioner, dated 
29th October, 1866, No. 2788, for the distillation uf shale and coal, for the 
production of oils, ffine, tars, and ammonia, and illuminating gas 
therefrom, and also for calcining ironst and limest for the usual 
purposes of making iron and ardent lime, and also for the new purpose of 
obtaining crude oil and tar, and carbonic acid and sulphuric acid from the 
former, and chlorine and carburetted hydrogen from the latter; and 








1300. Steam Borers and Furnaces, William Robert Lake. P 

yg London. — A communication from David Renshaw.—1l5th 
pril, 1874. 

1308. Measurino the Suprty of Water passing through pipes, Robert 
a Linden Strasse, Berlin. — A communication from Gottfried 

umpf, 

1313. TrRansportinG and Deiverinc Coats, William Donald Napier, 
George-street, Hanover-square, London. 

1319. Twisting MacHINERY known as “ Trap TwisTEeRs,” Jesse Lumb, 
Folly Hall Mills, Huddersfield.—16th April, 1874. 

1329. Governors for Martne Enoings, George Weir and James Weir, 
Glasgow, N.B.—17th April, 1874. 

1343. Ferries, &c., eobald Obach, Southampton-street, Strand, 
London,.—18th April, 1874. 

1373, Orpnance, Emile Schultz, Faris. —2lst April, 1874. 

1285. Fasteners for Corsets, &c., John Jenkin Clarke, Birmingham. 

1289. LuBricaTinc Apparatus for Steam Enotes, William Robert Lake, 
Southampton-buildings, London. — A communication from Elisha 
Safferd Fassett and George W. Hill. 

1392. Knitting Macutngs, William Morgan-Brown, Southampton-build- 
ings, London.—A communication from Dana Bickford. 

1395. Markine or Cuttine Scroiis, &c., William Robert Lake, South- 
ampton-buildings, London. —A communication from Israel Kinney and 
Thomas White Smart. 

1397. Coatine, SurFactnc, or ORNAMENTING Woop, Charles August 
Bluemel, Globe-road, London. 

1403. Firertaces, William Robert Lake, Southampton-buildings, 
London.—A communication from Mark Antony Cushing. 

1406. PorTaBLe, &c., Barus, William Patch Wyatt, Percy-square, Clerken- 
well, London.—22nd April, 1874. 

1411. Packine or Makino up Bags or Sacks for Suipment, John Laird, 
jun., Forfar, N.B.—23rd April, 1874. 

1447. Sprints for SurcicaL Purposes, Hippolyte Guillery, Brussels, 
Belgium.—25th April, 1874. 

1454. Compounp of Leap applicable to the purposes for which white-lead 
yng are employed, Jules David, Rue St. Anne, Paris.—27th 

pret, 186 

1470. Buriprne and Attsrine, by Lenctuenine by the Stern, the AFTER 
Hutt of Yacut, &., Empson Edward Middleton, Anglesea-place, 
Southampton. 

1479. ManuracturinG Iron, Michel Pavlovitch Lvoff, St. Petersburg.— 
28th April, 1874. 

1491. Meratrounpers’ Biackrna, John Carrington Sellars, Birkenhead. 
—20th April, 1874. Z 

1515. ae and such like CarriaGes, Benjamin Thomas Newnham, 

t 


Bath. 

1516. Topacco and O11, John William Gibson, Dundalk, and James 
Patrick Kennedy and Alexander Prior, Cavan.—SUth April, 1874. 

1576. Lace, Thomas James Smith, Fleet-street, London.—A communi- 
a from the Company or Society Desiré Sival Fitres.—4th May, 

1768. FERMENTING Vats, SeTriino Vars, &c., Joseph Hartley, Ormskirk. 
—19th May, 1874. 

1832, WasHING and Wrinoinc Macuines, James Norman, Turnham 
Green.— 23rd May, 1874. 

1844. REGULATING and ConTROLLING the Action of Marrve and other 
Enaryes, William Murdoch, Glasgow, N.B.—26th May, 1874. 

ne. PumpPtne Liquips, &c., George Steward Hazlehurst, Runcorn.—5th 

‘une, 1874. 

2071. Oxipistnc ANTHRACENE, &c., Carl Rumpff, Glasgow, N.B.—Partly 
a communication from Friedrich Bayer, Friedrich Weskott, and August 
Siller.— 15th June, 1874. 

2101. SteicH for CaRryInG or CoLLectinG Grass, &c., James Pattison, 
Darnley Mill, N.B.—17th June, 1874: 

2313. Derectine Fire as it Breaks Out, John Lewthwaite, Halifax.— 
3rd July, 1874. 

2368. Rotzinc Meta, William Robert Lake, Southampton-buildings, 
London,—A communication from Francis G. Tibbits and George E. 
Weaver.— 6th July, 1874, 

2387. Breap and Biscuits, John Carpenter Pooley, George-street, Bath. 
—Tth July, 1874. 

2509. Suocs ior Protectine the Frer of Horses, &c., Walter Edward 
Yates, Manchester.—17th July, 1874. 

2526. ComausTion of Arr and Gas for Heatinc Purposes, Edmund 
Vander Straten, Antwerp, Belgium.—18th July, 1874. 

-— — Grain, &c., Alexander Perry, Bromley-by-Bow. — 22nd 

uly, 1874. 

2583. Constructino, Heatinc, and VenTiILaTING Houses, &c, Ancell 
Ball, Spalding.—23rd July, 1874. 

2593. APPLYING JAPANNED Metaxs to various ORNAMENTAL and UsEFUL 
Purposes, Thomas Hughes, Gracechurch-street, London.—24th July, 

4 


1874. 

2601. TRimminc or ORNAMENTING Woven Fapsrics, Leopold Salomons, 
Friday-street, Cheapside, London. —A communication from Jean Pierre 
Eyssautier and Pierre Marie Joseph Eyssautier. 





All _— having an interest in omy any one of such applications 

should leave particu in writing of their objections to such applications 

jo = — of the Commissioners of Patents within twenty-one days of 
ate. 


List of Specifications published during the week ending 
22nd August, 1874. 

4030, 28.; 4057, 2s.; 48, 1s.; 57, 8s.; 61, 6d.; 67, 1s.; 74, 2s. 10d.; 82, 
1s. 8d.; 89, 8d.; 94, 10d.; 95, 10d.; 99, 6d.; 103, 10d.; 126, 10d.; 127, 1s. 4d.; 
130, 1s. 2d.; 132, 10d.; 137, 8d.; 139, 8d.; 141, 1s. 149, 6d.; 150, 8d.; 152, 
6d.; 158, 6d.; 168, 4d.; 169, 6d,; 170,4d.; 174, 4d.; 177, 4d.; 179, 4d.; 181, 
4d.: 183, 10d.; 192, 6d.; 194, 4d¥y 196, 18. 4d.3 198, 4d.; 200, 4d.; 204, 44; 
211, 4d.; 212, 4d.; 215, 4d.; 216, 4d.; 220, 6d.; 223, 4d.; 224, 4d.; 225, 4d.; 
226, 4d.; 228, 4d.; 229, 4d.; 232, 4d.; 233, 4d.; 284, 4d.; 235, 4d.; 237, 4d.; 
240, 4d.; 241, 4d.; 249, 4d.; 272, 8d.; 289, 4d.; 858, 10d.; 65z, 4d.; 893, 6d ; 
1730, 8d.; 1822, 8d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price —— Sums exceeding 1s. must be 
remitted by Post-office Order, je payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


552. Sares, Strona Boxes, aND oTHER RECEPTACLES, J. Goater, South- 
street, Ponders End.—Dated 18th February, 1874. 

Forming tenons, dovetails, or projections on the sheets or plates of 
metal employed to make safes, strong boxes, or other ; and 
causing the said tenons or projections to enter bell-mouthed or dovetail 
slots, mortices, or opening formed in L or angle sha) pieces or parts of 
metal p! on the interior of the safes, strong boxes or other recep- 
tacles, into which slots, mortices, or openings, the said tenons or jec- 
tions are hammered or otherwise caused to fill the said slots, mortices, or 
openings. Employing a grooved bar or bars of metal, provided with a 
bearing or pivot at each end working in the framework of the safe, strong 
box, or other a have a rotary or rotary movement 
on opening or closing the door on the said pivots or bearings, the edge or 
edges of the door entering the said groove ; and when the door is closed 








the edge or edges of the same is or are embedded in the said ved bar, 
us firmly 


and the outside edge or edges overlaps or overlap the door, 
closing the i or i bet the edge or edges of the door 





and the frame, and o} posing a solid resistance to the wedge, lever, or 
other a P 
steel, chi 


ite, flint, slag, co; 


ng pieces of a 
of a convenient an fom, ts 


led cast iron, or hard mate 





| & steam hammer used in forging, but in 


ly, of a new or oe construction of fluid exhausting and 
forcing apparatus or pump for drawing off the gases as they are evolved 
in the retorts, and in forcing them through or into condensers of either 
the improved construction referred to under the first part of this inven- 
tion, or it might be of other retorts or stills and condensers for treating 
and obtaining the subst stated. The nature of the improvements 
under the first part consists in making the conical retort square or rectan- 
gular at the lower open combustion mouth a short distance above the 
turnace bars, which are round and hollow with angled projections on 
them, for being turned at intervals by wheels and motive power, ora 
hand winch for the distillation of shale, but for ironstone and lime these 
bars are not required. An annular or narrow space is left between the 
outside of the retort and the inside of its close heating chamber or 
outer brickwork, supporting the retort above the hearth, and having a 
flue and controlling damper at top leading to a separate chimney for 
each retort, or to a chimney fur or common to a set of retorts. 
Another improvement consists in placing the conical feeding vessel, 
concentric at top, with a neck charging pipe dipping down into 
the mineral being treated, below the branch or pipe at top for drawing 
off the gases as evolved, by the new or improved exhausting or forcin 
hine, which ists of a large hollow double concave dome-ende 

vessel, with an elastic or ficxible disc or diaphragm, jointed tightly 
between flanges, formed in the centre between the said ends, so as to form 
two suction and discharge chambers out of the said vessel, by the reci- 
procating of the said diaphragm to and fro within it as a piston by the 
action of a rod working out through a stuffing box at one end, having its 
inner end attached by broad circular disc flanges to and on each side of 
the middle of the diaphragm, so that it and the rod are actuated by a 
connecting rod and crank from an adjacent motive power engine or geared 
shaft. The are drawn off from the top of the retort through enter- 
ing ducts and valves into each chamber on the in-stroke, and discharged 
through outlet valves and ducts on the out-stroke into the condensing 
apphratus, which may be of the construction described in the specifica- 
tion of the inventor's said former patented invention, or of other forms 
and arrang t d s. such as a number of close condensing 
vessels, with the inlet forcing pipes led down some inches into the con- 
densed liquids in them, and the outlet branches or ends led away from 
the top of each vessel, so as to conduct the gases not condensed down into 
and through the condensed liquids of the next vessel in succession, the 
last vessel or its duct having an outlet valve to conduct the permanent 
gases to a chamber, for subsequent use, as when inflammable for lighting 
and heating purposes, or for being led by a pipe back into the hearth of 
the retort to assist in the distillation or calcination of fresh mineral. 


617. aaaes Srinpies, P. Egerton, Cheltenham.—Dated 18th February, 
1 











The object of this invention is to transfer a very rapid revolving motion 
from a lathe or cther wheel revolving in stationary bearings to a spindle 
which can be held in one hand, and (being fitted with different kinds of 
brushes or with a drill) may be applied in a horizontal or vertical direc- 
tion to any part of an object either fixed or held in the other hand. 

816. Motive Power, R. J. Browne, Kidwelly.—Dated 5th March, 1874. 

The object of this invention is to utilise the vertical motion of a floating 
vessel (whether moored or not) in a sea-way for the compression of air 
which may be employed in any desired manner as a motive power. 

1799. Liquip Meters, B. P. Alexander, Southampton-buildings, London. 
—A communication from A. &chmid, Zurwh.— Dated 21st May, 1874. 

This improved liquid meter consists of a pair of oscillating cylinders 
mounted on concave supporting surfaces, and having corresponding convex 
port faces which fit and rock upon the concave fixed surface. Two inlet 
ports are made in the convex port faces, and a single outlet port in the 
concave fixed surface. The piston rods of the cylinders are connected to 
crank pins at right angles on a crank shaft, which shaft gives motion to 
the counting mechanism. The whole is enclosed in a liquid tight box 
or — into which the liquid (under pressure) to be measured is 
admitted by a supply pipe. The liquid in the casing gains access to each 
end alternately ot each cylinder through one or the other of the inlet ports, 
which become exposed or fully open to the interior of the casing each 
time the corresponding piston arrives at the middle of its cylinder, or at 
half-stroke. The measured liquid is forced out of the cylinders through 
the exit ports in the concave supporting surface and passes thence to the 
exit pipe. 

2699. Movet Giones, L. J. N. Mouret, Paris.—Duted 4th August, 1874. 

This invention describes the construction and general arrangement of 
mechanism for demonstrating and passing a model globe through the 
phases of our planet, and also at the same speed conjointly with a time 
piece, the globe being actuated by a prime mover regulated by the time 
piece, also a means whereby the globe is operated by hand for demon- 
strative purposes. 

2712. Exuirtic Sprinos, W. R. Lake, Southampton-buildings, London.—A 
- caamaaam tea E. Clif’ and R. Vose, New York.—Dated 5th August, 
18 


4. 

This invention relates to an elliptic spring composed of an entire or 
endless elliptical hoop with auxiliary V or U-shaped leaves placed in- 
teriorly at the ends of the elli Also to a provision against the break- 
ing of such interior auxiliary leaves. 
ome. Car Repiacer, E. Newcomb, Westbrook, U.S.—Dated 6th August, 

1874. 


This invention consists of a movable bed placed inside one of the rails 
and carrying two short aa rails and a movable pivoted frog 
adjustable by a cross bar ; the ends of the supplemental rails are furnished 
with hooks or points which attach it to one of the cross ties of the railway. 
Also of a double inclined plane placed outside the opposite rail, and the 
upper surfaces of which shelve towards the rail. The car which has been 
displaced being forced forward, one of the wheels is drawn up until it 
rests upon one of the supplemental rails, whilst the opposite wheel at the 
same time rises up the double inclined plane until its flange can 
over the rail into its proper place, the movable frog and one of the short 
supplemental rails guiding the opposite wheel also into its proper posi- 

ion. 

2726. Pavements and Roapways, P. Zudig, San Francisco, U.8.—Dated 
6th August, 1874. 

The said invention consists in the employment of cobble-stones or other 
stones with broken or ragged points p! in a form or flask of the 
desired dimensions, in which position the stones are embedded in and 
held by asphaltum or a concrete of asphalt and gravel, the base of the block 
being of brick which is also held by the same material. The invention 
further consists in the flask or device in which the blocks are formed, 
2735. Preventine Incrustations, W. H. Beck, Cannon-street, London.—A 

communication from A. Bidtel, Floridsdorf, Vienna. —Dated 7th August, 


1874. 

This invention sists in an apparat posed of a mixerand a filter 
or system of filters of peculiar construction. The feed water is pumped 
through the mixer along with hydrates (as in the process known as Clark's 
method), or solutions of soda and chloride of barium in such proportions 
as will saturate the carbonates and sulphates contained in the water so as 
to convert them into a ipitat his precipitate is then removed by 
filtration of the liquid through the filter, and the feed water which re- 
mains is more or less completely freed from matters which would form a 
deposit or incrustation in the boiler or other heating vessel. 

2741. Hammerrmc or Forcinc Merats, Drituinc anp CHANNELLING 
Ks, G. Haselt Southampton- building n.—A communication 

rom R. H. Thurston, Hobeken, U.S.—Dated Tth August, 1874. 

e improvements herein described have reference to certain peculiarities 
ia the construction of the piston, the arrang t an tion of the 
valves, and devices for feeding, the method of holding the tool and of 
im rotation to the tool when such rotation is desirable, and certain 
other points which will be hereinafter noted, all and combined 
to form an effective machine for use not only in the ordinary operations of 
special work, such as in rock 
drilling, rock channelling, in riveting, and in work of like character. 

















504. Improvements in Fincer Boarps, H. Chatwin, Birmingham.—Dated 
9th February, 1874. 

The novelty in this invention consists in covering the keys of pianofortes 
or such like instruments with mother-of-pearl or tortoiseshell instead of 
ivory, as now generally used, by which brilliancy of effect and appearance 
are obtained. 

505. Preservinc Meat on ANIMAL Supstances, J. G. Tongue, South- 
ampton-buildings, London.— Dated 9th February, 1874. 

The invention consists in first drying the meat at a temperature of about 
35 deg. to 60 deg. Réaumur until a thin coating or crust is formed all over 
it. It is then packed in cases containing hard dry salt, in which the meat 
is entirely embedd 
506 Fitrers, F. H. Atkins, Fleet-street, London.—Dated 9th February, 

1874 


This invention has for its object improvements in filters for ships’ tanks 
by the application thereto of solidified carbon filtering blocks mounted in 
plates or trames as described in the specification of letters patent granted 
to the inventor dated 14th February, 1873, No. 556, and also in enamel- 
ling or lining the chamber or reservoir containing the filtered water with 
white enamelled, glazed, encaustic, or vitrified tiles or slabs, or with 
enamelled metal plates or chambers, in order to preserve the filtered 
water ina porfostly pure state in any climate. 

508. Matt, W. Garton, Southampton.— Dated 9th February, 1874. 

This provisional specification describes the obtaining of a further 
extract from grains, the residues of brewing, which have hitherto been 
considered us spent; also the employment tor the purpose of sulphuric 
acid. 

506. Morive Power Enoines, 2. M. Marchant, Kirby-street, Hatton-garden. 
— Dated 9th February, 1874. 

This invention consists in the special application and use of a combina- 
tion of air, steam, and caloric as a motive power, such combination being 
applied to such purpose in continuous circuit of the already heated 
medium and such manner that the caloric lost during the expansion of 
the heated air and steam in its application to its effected power, either in 
any cylindrical or other mechanical contrivance for effecting and transimit- 
ting the power, shall be restored to it again during its passage as air and 
steam through tubes in a heater or boiler so coustructed as to facilitate 
its transit and the absorption by it of the heat which is communicated by 
the fire contained therein, after which operation it is continually re-used 
in the cylinder or other effecter and transmitter of that power, which is 
represented by the working pressure in such combinatiun. The inven- 
tion further comprises a special heater fur the purpose of reheating the 
highly compressed and saturated air and steam of the exhaust after its 
passage through the pump of the combined air, steam, and caloric engine, 
for each and every subsequent use in the cylinder or other application of 
attained pressures tu the purpose of power. Also a special arrangement of 
valves to cylinders, by means of which the delivery aud expausivn of the 
high-pressure combination of air, steam and caloric is effected with one 
piston valve ouly, the effect being obtained at the time of the most rapid 
travel of the valve. 

510. Curtinc Down Trees, C. EBspir, Gracechurch-street, London.— Dated 
9th February, 1574. 

A square iron frame with circular frame beneath attached to the trunk 
of the tree by long radiating screws. A travelling bar with knite moves 
on the top of square frame; two levers attached tu the circular frame for 
carrying it round, and with it a star-like wheel vlich is in counection 
with it, and a screw and pinion movement at the side, which moves the 
bar and knife, and so closing in upon the trunk of the tree and cutting 
into it deeper and deeper at each revolution. Manual, steam, or other 
power could be used as required. 


511. Sewine Macuines, H. Welb, Hampstead.—Dated th February, 174 

This invention relates to sewing machines in which a needle and shuttle 
co-operate to furm the stitches, and it consists in a novel construction, 
combination, and arrangement of parts, which have for their object to 
improve the operation of the machine. 


612. Raitways, J. N. Adorno, Harley-street, London.--Dated 9th F.vruary, 
1874. 


This invention relates, First, to a novel construction of the permanent 
way of railways. Secondly, to an improved construction of lcomvutive 
engine and boiler to be used on such railway. ‘hbirdly, to an improved 
steam brake for locomotive engines and carriages; and, Fourthly, to im- 
provements in the form and construction of carriages for passengers and 
goods. 

613. Firertaces, N. D. Spartali, Liverpool.-- Dated 9th Frbruary, 1s74. 

For heating apartments the inventer uses the open grate and places 
therein a fire basket which will admit of air circulating around it. The 
back of the basket will be set at an incline, so as to contract the area of 
fuel space at the bottom of the basket. This back he lines with fire-clay 
and immediately above it he mounts a hinged plate 
514. Swimwine Jacket, L. F. Gosselin, Boulevard de Strasboury, Paris.— 

Dated 9th February, 1874. 

This consists in fastening india-rubber tubes in a garment formed and 
worn like an ordinary flannel vest or jersey, se that a considerable 
buoyant power is imparted when the tubes areintlated. A mouthpiece 
to enable the tubes to be inflated by blowing is provided near the neck of 
the garment so as to be readily accessible. 

515. Inpicatine Speep, W. F. Reynolds, Nightingale-lane, London Docks, 
—Dated Vth February, 1874. 

This consists in the employment of a wire strip which can be heated by 
a current of electricity, and be expanded lengthwise, whereby to operate 
an index hand and show the number of rotations of an engine. 

618. Fire Atarm, H. A. Bonneville, Piwcadilly.—Dated wth February, 
1874. 

The invention consists of connecting a pile with a sounding signal, by 
a wire wrapped with asuitable fusible msulating material, this wire being 
bent upon itself, so that the material melting, if the fire breaks out in a 
rovum or other place where the wire passes, the two wires close toeach other 
will come in contact, the electric current will be established, and the 
sounding sigual will give alarm. 

620. Pitts, S. G. Cox, Leicester.—Dated 10th February, 1874. 

The object of this invention is to render the different varieties of opaque 
coated pills easily distinguishable. The pills are coated preferably with 
a compound of a French chalk and any suitable adhesive substance, or 
of sugar, anc on this coating are stamped, fixed, printed, or otherwise 
formed, letters, figures, or symbols, such letters, igures, or symbuls de- 
noting the kind or qualityof the pill. 


621. Sart, F. Bale, Droitwich.—Dated 10th February, 1874 

This invention has for its object improvements in the manufacture and 
production of common salt, whereby a great saving in time and expense 
will be secured. This is accomplished by bringimg the salt cake and 
alkali manufacture into the common salt making districts, and passing 
the hydrochloric acid evolved in the brine, and thus precipitating the 
sodic chloride or common salt. 
522. Distitiine, M. McFeely, Clandy, Londonderry.—Dated 10th February, 

1874 


The worm of the still passes through the interior of the charger and 
heater in a circuitous manner, making a few revolutionary turns therein; 
and from thence to the worm tubin the usual way. The man-hole door 
of the charger and heater is made perfectly steam-tight , and must hold 
considerably more than the still connected therewith. From condensing 
the alcoholic vapours passed through the worm, the temperature of the 
wash or low-wines is increased to near the boiling point, at the timethe 
still bas run off its charge; and from which it is re-charged after the spent 
wash is drawn off the stills; this process is repeated until the end of the 
distilling period. The importance of this invention must be self-evident 
to any political economist, as having the tendency of lessening the con- 
sumption of coal, which threatens us at present as a national calamity, 
from the enormous advance in its price within the last few years. The 
stills according to this improved principle cap be re-charged with liquor 
nearly boiling, instead of cold liquor as at present, clearly showing a vast 
saving in coal, 

624. Hats, RK. S. Gold, Leamington.— Dated 10th February, 1874. 

This invention of improvements in hats consists in adapting to the in- 
side of felt and other hats an ornamental tip, consisting of a mirror 
mounted in an ornamental frame, made by preference of thin metal 
stamped up and supported in place in the hat by two spring arms, which 
when bent down assist in supporting the sides of the bat to which they 
are secured by means of eyelets, which being perforated act as ventila- 
tors to the hat. 

525. Buitpine MareriAts, J. Deléon, Boulevard de Strasbourg, Paris. 
—Dated 10th February, 1874. s 

This consists in producing imitation stone, marble, brick, as well as 
tiles and ceramic blocks of all kinds, by a composition of powdered lime- 
stone and sand with magnesia, chloride of magnesium, and carbonate of 
soda. These being all well mixed are moulded into the form desired, 
when the three last-named ingredients react chemically and the whole 
mass becomes firmly aggregated. 

526. Dressino Sront, @. Hindley, Beeles, Lancaster.—Dated 10th Feb- 
ruary, 1874. 

This improvement consists principally in the combination of a revolving 
table or face plate (on which the stone or other similar material to be cut 
or dressed is secured) with a headstock carrying a revolving tool or tools 
to which a slowly advancing motion is given. 

527. Towina, D. Greig and M. Eyth, Steam Plough Works, Leeds.—Dated 
10th February, 1874. 

This invention applies to the system of towing, in which a rope is laid 
along the bottom of a canal or water way, and is picked up by a tng boat 
which winds its way along it; and the invention relates tu means of pre- 
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venting the tow rope from drawing in close to the inner sides of the 
curves which occur in the course of the canal or water way. 


528. Cuecxine Fares, A, & Wallis, Old Ford.—Dated 11th February, 


1874, 

The specification of this invention describes checking the amounts taken 
as fares A the conductors of tramway cars, omnibuses, and such like 
public vehicles, by giving to each passenger soon after taking his seat a 
snipped ticket marked with the amount of his fare, which ticket he 
deposits in a locked receptacle which is tied by the conductor's em- 
ployers at the end of the day, when the number of such tickets, together 
with those r ining in the px ion of the ductor, must make up 
the total number received by him in the morning. 

529. Non-Conpuctina Composition, J. Craps, Bayham-street, Camden 
Town, and J. Derihon, Leigh.—Dated 11th February, 1874. 

The invention consists in coating or covering the outside of heat-con- 
taining apparatus such as steam boilers, locomotives, fixed engines, 
cylinders, pipes, and eonnections, and all other kind of machinery, with 
a non-conducting composition or mastic. 

5380. Cooxina Urensits, J, 7. Dann, Cowley-road, North Brixton.—Dated 
11th February, 1874. 

A portable vessel containing an interior ame | fitted with a firegrate and 
communicating with a flue, specially designed to be heated with char- 
coal or other fl less fuel, sur ted by one or more other vessels for 
performing several culinary operations simult ly. Adaptation for 
military, naval, and field purposes. 

532. Tramways, J. H. Lynde, Sale, Chester.—Dated llth February, 1874- 

This invention consists in the combination of a metallic grooved rail with 
cement, concrete, or asphalte. This invention is more suitable for paved 
streets, but can also be applied to macadamised roads. The rail is pro- 
vided with a small projection on each side at its base to form a key or 
dovetail, andit is joggled horizontally at the ends to render it still more 
secure. 

533. Prorecine Sutrs, J, F. Wiles, Sun-court, Cornhill.—Dated 11th 
February, 1874. 

The invention consists in the employment of a hollow shaft on the end 
of which is fixed a hollow boss having slots or openings cut or form 
therein; rotary motion is given to this shaft, and water is forced through 
it so as to issue from the slots in the hollow boas, 

534. Srencn Trars, M. Wilson, Crawshay-road, Brixton.—Dated 11th 
February, 1874. 

The inventor constructs an improved strench-trap with a bell or cup, 
which is separate from the ———- cover or grating of the strap, and 
is secured in the box or body of the same. He also in some instances 
provides an improved stench-trap with a ball of cork or other suitable 
material, to more fully insure the sealing or closing of the pipe. 

535. Evevatina Grain, F. Render, Manchester.—Dated 8rd February, 1874. 

This invention consists in transferring grain by a current of air caused 
to pass through a tube. 

536. Fountain, J. Kiddill, Hertford.—Dated 12th February, 1874, 

This invention consists in improvements in the construction of foun- 
tains for use in game preserves, poultry yards, aviaries, and other places, 
whereby such fountains are rendered much more portable than those 
hitherto in use; they are more easily filled and emptied; the rapid accu- 
mulation of twigs, leaves, and dirt in the water trough, and the fouling 
of the water by small birds washing therein, are avoided, and the risk 
of fracture of the fountains from the congelation and expansion of the 
water they contain is greatly reduced. 

537. Ain Pomes, J. Harrison, W. Loynd and R. H. Clayton, Blackburn.— 
Dated 12th February, 1874. 

The inventors open the inlet valves and air-pumps by positive motion, 
as, for example, the valves are closed by springs and opened by levers 
actuated by eccentrics or cams on the crank-shafts of the engines. 

538. Morrar MILts, J. Campbell, London, and W. C. Somerviile, Clapham. 
—Dated 12th February, 1874. 

In carrying this invention into patie the inventors mount each 
runner or roller or each part thereof on a separate centre (provided, if 
desired, with friction wheels) around which it rotates, but these centres 
they prevent having movement therewith, and they apply them so asto be 
capable of movement in a vertical direction only, by forming them hollow, 
and contracting, shaping, or forming their ends with an elongated vertical 
flat-sided slot, through which they pass a fixed cross square shaft, fitting 
the slots crossways and connected at each end to a low side standard. 
They thus allow each centre and its runner or roller, or part thereof to 
have an independent motion (instead of all working round a single fixed 
turned cross shaft as hitherto) in a vertical direction, so that it can rise 
and fall and adapt itself to any obstruction or regularities in the substance 
of the material upon which it operates. The centres may be provided 
— exterior flanges to exclude dirt or other extraneous matter from the 

sarings. 

539. Srrerenine Boots, W. R. Lake, Southampton-buildings, London.— 
Dated 12th February, 1874. 

The object of this invention is the provision of a simple, ready, and 
eflicient machine, whereby the stretching of boots, shoes, and the like, is 
accomplished combinedly for all the parts of the boot or shoe proper, or 
independently at any desired part of same. 

540. Size, 7. Blackburn, Mellor, near Blackburn.—Dated 12th February, 
1874. 

















This invention consists in combining chloride of zinc or any other suit- 
able salt of zinc or salts of alumina or magnesia, caustic potash, sulphite 
of soda or potash and water, either with or without farinaceous matter 
or China clay, or soap stone, or gum, or glue, or other adhesive substances, 


641. Eanruenwane Printers’ Stove, B, Harlow, Macclestield.—Dated 12th 
February, 1874. 

The features of novelty in this invention consist in the use and applica- 
tion of a metallic casing surrounded, except on its flattened top, with a 
jacket filled with felt or other bad conducting material, and into which 
casing steam or hot water under pressure is introduced, and thus forms 
the heating medium for heating the colour and engraved copper plates 
used by potters in printing upon china or earthenware. 

542. Buckues, L. H. Dethiou, Great Portland-street, London.—Dated 12th 
February, 1874. 

This buckle is applicable to every kind of strings, belts, and bandages. 
Two pieces compose the buckle, the frame and the enclosure (or plate). 
The frame is pierced with two holes to adapt inthem the enclosure (plate). 
This plate when opening is subject to a friction at the bottom of the sides 
through their contact with the frame-sides. This mechanical movement 
compels the plate to fall down to the frame. The buckle can be opened 
entirely that plenty room may be given to the passage. At the opening, 
the transversal bar of the frame is conical, and the bandages being pressed 
upon this by the plate, which itself obeys the law of friction. The 
buckle is made either in iron, or in copper, or in any metal. 

543. Securino THe Enps or Bave Banps, A, Allan and J. Burns, Liver- 
pool.—Dated 12th tea 1874. 

The object here is to provide a stud which (1) can be easily and quickly 
applied ; (2) shall efficiently connect the perforated ends of bale bands ; 
and, (8) allow of easy disconnection without compression or cutting. The 
ends of the band have oblong or elongated perforations. Each stud has 
(A) an inner head (B) a stem of length equal to the thickness of the two 
overlapping ends of the band to be connected, and (C) an outer head 
passing from the stem ata right angle in one direction. When fastening 
a band the free end of the outer head stands pointing towards the free 
overlapping end of the band. To release the ends of a band it is simply 
necessary to turn the outer head of the stud in the opposite direction and 
slip the outer end thereover, 


544. Savino Lire at Sea, J. Hicks, Pevensey, Eastbourne.—Dated 12th 

February, 1874. 

The apparatus is composed of air-tight tubes secured together at each 
ond, and formed of thin battens or strips of wood, or of cork and wood, 
or iron, cork, and wood combined, the same being constructed in water- 
tight sections or compartments, and coated with marine glue, The tubes 
thus formed are then covered with canvas and cork, and coated with 
paint or other waterproof composition. Wooden platforms are secured to 
the ane and lower portions of the tubes, which latter are arranged 
parallel to each other at any suitable distances. The platforms are re- 
spectively covered with a strong rope netting which is adapted to support 
the persons who are on the apparatus. A ridge rope and netting are at- 
tached by means of stanchions to the edges of the apparatus. 

645. Parer anv Pastenoarn, J. Leber, Goswell-road, Clerkenwell.—Dated 

12th February, 1874. 

This invention consists in attaching or connecting a spring or weight to 
a projection on the end of the cripper-bar opposite to that side of the 
machine at which the treadle is situated. Such spring or weight is con- 
nected with a bracket fixed to the frame of the machine. The end of the 
cripper-bar works ina socket or slot formed in a vertical bar, and the 
cripper-bar, whenever the pressure of the foot is removed from the treadle, 
rises sufliciently high, by the operation of the spring or weight, to push 
any desired quantity of material into the requisite position for being cut. 
546. Precirrratino Meratiic Correr, J. 7. Duncan, Glasgow.—Dated 

.. February, 1874. ‘ 

n plate, scrap, or waste is used for precipita‘ copper from its solu- 
tions, and the odnering tin is saved. The pmeeny m nnd contain pro- 
tochloride of copper and a sulphate of soda or other base. The tin is 
recovered by its solution and precipitation as an oxide. 

647. Ciocks, A. M. Clark, Chancery-lane.—Dated 12th February, 1874. 

According to this invention the “ going” train is mounted on the hands 
or on one of them, eccentrically to their centre of rotation, and so as to 
he concealed from view. The clock is furnished with a transparent glass 
dial, and appears to work without the aid of any mechanism. 








608, Seven, C. W. Vosper, Stoke, Devonport.—Dated 13th February, 
The substitution of tongues in lieu of the holes formed in shuttles, 
whereby a proper and equal tension is secured and allowing the operator 
to sew with worsted. Also the forming of a.clasp on the inside of the 
shuttle to prevent the thread or other material from slipping off the 
tongues, aud will be hinged at one end and made easy to move for insert- 
Ps the thread on the tongues. 
9. Cast-Merat Rois, C. B. Lauth, Pittsburgh, Pennsylvania,-U. 8.— 
Dated 13th February, 1874. 

The inventor manufactures metal rolls, dies, roll pinions, wheels, and 
other articles of cast iron and steel combined, and thereby imparts to them 
strength and hardness of surface. 

651. Heatino Arraratus, W. Buckingham, Coventry.—Dated 13th 
February, 1874. 

The apparatus consists mainly of a series of square, round, or other 
shaped tire-boxes, which are placed at suitable distances apart and con- 
nected by continuous inlet and outlet pipe flues, of metal or other suitable 
material. h of the said fire-boxes is provided with a movable lid 
having a small central draught hole or aperture, through which the 
vitiated air is drawn from the room or apartment to feed the fire within 
the box. Within each box is placed a grating upon which the fuel for 
combustion rests. The fuel is firstly ignited at its top, and is caused M4 
the downward draught to burn continuously downwards, in whi 
direction the draught carries all the smoke arising from the combustion 
through the lower portion of the fuel and through the pipe flues from the 
one fire-box to the other. When the apparatus is plased under the floor 
line, the heating or warming is effe: by the upward radiation of heat 
from the fire-boxes and pipe flues through continuous gratings placed in 
the flooring above them. The above arrangement may be laid in all 
respects as hot-water apparatus, and may be applied to the interior of 
— y the generation of steam, in licu of the ordinary multitudinous 

ubes or flues. 


553. Borrte Stoprer, H. Pochet, Rue Jean Jacques Rosseau, Paris.— 
Dated 13th February, 1874. 

This ists of a bined drinking glass and stopper. The glass is 
provided in its bottom with a slightly conical —_ or projection which, 
when the glass is placed over the neck of the bottle, becomes the stopper 
and presses against a ring or washer of cork or rubber squeezed into the 
entrance of the neck. 

554. Prosectites, A. Noble, Elswick Works, Newcastle.on-Tyne.—Dated 
13th February, 1874. 

These improvements consist of a method of [expanding a soft metal 
ring attached to the base of the projectile so as to force it into the grooves 
of the gun. 

555. Muces anp Twiners, J. Clegg and R. Taylor, Oldham.—Dated 13th 
February, 1874. 

This invention refers to the winding motion of self-acting mules and 
twiners, and it is designed to give an increased speed to the spindles 
during the formation of the cop nose. To accomplish this they use a 
tapering scroll fixed on the end of the winding drum; one end of the 
winding chain is fastened to the smallest portion of the tapering scroll ; 
and then after passing over a bowl attached to a slide fitting on the 
quadrant arm, itis secured to the quadrant nut. 

556. Furnaces, W. B. Haigh, and A. Bleasby, Oldham.—Dated 13th 
February, 1874. 

This invention relates to those furnaces or cupolas having receivers or 
chambers into which the metal runs as it is melted ; and in the furnaces 
used at present the flame and heat pass from the receivers through a 
pipe or tlue to the atmosphere. The present invention consists in dis- 
pensing with the pipe leading to the atmosphere, and fixing to the 
receiver near the cupola or furnace one or more vertical taper piped, to 
which are fixed one or more horizontal or inclined — leading to the 
interior of the cupola or furnace into the coke above the tuyeres, by which 
means the heat which was before lost assists to a great extent in melting 
the metal, and at the same time the interior of the cupola is kept 
cleaner, and the nuisance which at present arises from the escape of the 
heat through the pipe open to the atmosphere is entirely prevented, as 
by this invention the heat is returned into the interior of the cupola or 
furnace. 

558. Apparatus ror Containina Picments, J. J. Shedlock, Harrow-road> 
Paddington.— Dated 13th Feb) wary, 1874. 

This invention relates to the construction of a simple and convenient 
apparatus in which may be combined any required number of vessels or 
compartments containing solid or liquid pigment or colour, ink, gum, 
sand, and other like materials. By having these materials contained in 
one compact apparatus or article the inventor avoids the inconvenience 
of having on a table or desk where such materials are used a number of 
separate inkstands, pallets, bottles, and other vessels scattered about 
and liable to be misplaced, overturned, and broken, 

559. Firerzaces, &. Meldrum, Dechmont, Linlithgow, N.B.—-Dated 14th 
February, 1874. 

The feature of novelty which constitutes this invention is the double 
casing for enclosing an air space round the surfaces, which are heated by 
contact with and by conduction and radiation from the fuel. 

560. Sionatiina Apparatus, J. B. Dalzell, Lesmahagow, Lanarkshire 
N.B.—Dated 14th February, 1874. 

The feature of novelty which constitutes this invention is the lever and 
its connections for actuating sound signals in combination with sight 
signals on railways. 

561. Srorrinc Borrirs, N. Thompson, Brooklyn, New York.—Dated 14th 
February, 1874. 

The invention consists in the employment, with stoppers or covers, of 
a clip or strap which passes over the top of the stopper or cover, and 
takes a bearing against the underside of a flange on the neck or end of 
the article to be stopped, a lever formed with an offset or offsets being 
employed to act against the crown of the stopper or cover. Or instead of 
employing levers in connection with the clip or strap, a staple the legs 
of which pass between the flange on the neck or end of the article to be 
stopped, and the legs of the clip or strap, may be employed. 

562. Preranino Peat, A. Smith, Manchester, and G. W. Hannam, Hornby 
Lodge, Prestwich.—Dated 14th February, 1874. 

To make a preparation of peat for various uses and purposes by wash- 
ing, straining, and precipitation. 

663. Serrina Diamonps IN Drixts, C. A. Terrey, London.—Dated 14th Feb- 
ruary, 1874. 

This invention relates to a novel method of setting diamonds in drills 
and other boring and cutting instruments, and consists in ingen the 
drill or other tool with a cap in one piece or several sections, said cap 
following exactly the form of the drill or other tool. The holes for the 

ption of the di ds are made in this cap, tapering from its inner 
to its outer surface, so that when the diamonds are placed in these holes 
with their greater diameters in the inner side of the cap, and the cap is 
screwed or otherwise fixed on the body of the drill or tool, they cannot 
possibly fall out unless the diamond or the tool be actually broken, 
and in such case can be replaced by a diamond of the same size, in- 
— of necessarily by a larger one, as required in case of ordinary set- 

ing. . 

564. Srowatuine Apparatus, J. L. Clark and E. J. Hill, London.—Dated 
14th February, 1874. 

The invention relates to improved mechanism for giving an audible 
signal on a | tive, isting of a swinging bar or trigger hung 
from the engine to effect contact with an arm standing up between the 
rails, and so release a weighted lever connected with the whistle or a 
gong. The driver in shutting off the whistle raises the weighted lever to 
a horizontal position, and again connects it with the trigger in readiness 
for giving a fresh signal. The device on the track for tripping the 
trigger is worked in connection with the distant signal or by an inde- 
pendent wire, 

565. Vatve or Tar, F. Hazeldine, Lant-street, Borough.—Dated 14th Feb- 
ruary, 1874, 

The feature of novelty of this invention consists in constructing a 
valve by means of a hinged ~~ forced against its seat by a screw 
os into a slotted groove and working through the outer cing of the 
valve. 

566. Gas, W. W. Box, Crayford.—Dated 14th February, 1874. 

The object of this invention is to render unnecessary the use of liquid 
in what is now called the hydraulic main, and consists in constructing 
the cap at the top of the dip pipe with a stuffing-box, through which 
— a spindle, which is attached at one end to a lever supported on a 

ulcrum, and provided with a counterbalance weight, while the other end 
of the lever is extended to any convenient length, and is operated upon 
by a chain or The other extremity of the spindle is fastened to a 
hollow conical valve made with a flange or projection at or near its base, 
the flange being turned true, The bottom of the dip pipe is also turned 
true with a V-shaped or other suitably formed edge. The cone and dip 
pipe are thus made into a valve, which may be opened by pulling down 
the rod, and closed by the counterpoise when the rod or dulets released. 
567. Gas, W. Richards, Burton-road, Brixton.—Dated 14th February, 1874. 

The First part of this invention refers to regulating the supply of 
water or steam or controlling the uction of hydrogen and other Fed 
commonly known as ‘‘ water iat ” when used for combination wi gas 
derived from the distillation of liquid hydrocarbons. This is effected by 
the use of suitable cylinders and pumps worked by steam or water, and 
made to deliver regular and proper quantities of steam and rocarbons 
to the respective retorts, whereby fw will be evolved, which on being 
brought together and combined will form a gas of uniform illuminating 
power. The Second part of the invention relates to the supply of water 
or steam for the production of gases to be mixed with gases derived from 














the distillation of solid hydrocarbons. This is effected by a woe 4 or 
pumps connected with the station meter which as it revolves 
ps the necessary quantity of water or steam into the retorts to pro- 
uce the requisite hydrogen to be used as a diluent. The Third part of 
the invention relates to the supply of hydrogen or water gas, by means 
of pumps actuated by steam, water, or the station meter, so as to de- 
liver the hydrogen at the bottom of the carburetter, while liquid hydro- 
carbons are supplied at the top of the same vessel. The Fourth part of 
this invention consists in the application of duly proportionate cylinders 
and pumps for the purpose of pumping and forcing atmospheric air and 
liquid hydrocarbons into carburetters when air is used in the place of 
hydrogen or water gas. 
ose. ARTIFICIAL FuEL, A. F. Corbett, Doncaster.—Dated 14th February, 


874. 

The fuel is composed of 5 lb. by weight of powdered charcoal, 6 Ib. of 
clay or clayey earth, 1 gallon of liquor into which 6 1b. or 7 lb. dried cattle 
dung or peat have been stirred. ‘These ingredients are added and mixed 
separately and formed into a stiff paste mortar-like, and shaped by hand 
or mould and dried. 

569. Surrtyine Fue, D. Smith and T. Henderson, Liverpool, and W. P. 
Thompson, Birkenhead.—Dated 14th February, 1874. 

This said invention relates to improvements in the apparatus for auto- 
matically supplying fuel to steam boiler and other furnaces described in 
the spetenion of letters patent granted to the said Dillwyn Smith, May 
16th, 1870, No. 1406, and to the said Thomas Henderson, the 23rd August, 
1872, No. 2509. The distinguishing uliarity of this apparatus is the 
combination of fans or series of rota‘ beaters which drive the fuel into 
the furnace with feeding and crushing apparatus which delivers the fucl 
in the proper condition to the said fans or beaters. 

570. Pappie-wnee.s, W. R. Lake, Southampton-building 
February, 1874. 

This invention relates to a propelling wheel for steam boats, and in 
which the buckets are attached to an endless apron driven by the ordi- 
nary driving shaft of the engine, the said apron operating over wheels 
within a frame secured to the sides of the vessel, the apron wheels having 
projections which engage with the links forming the apron chain. 

571. Seep anp Manure Drit1s, H. 8. Gregory, Taunton,—Dated 14th Feb- 
ruary, 1874. 

These improvements mainly consist in enabling the levers of seed drills 
or distributors to be pressed with the same appliance as they are raised 
with, and also of spring manure box. 

572. F.rour Dressina, W. Polmer, Knockcloughrim, Castledawson, London- 
—_ and C. Hopk , Retford, Nottingham.—Dated lath February, 
1874. 


These improvements in flour dressing by improved mechanism relate 
to the use for the above purposes of the improved mechanism—that is, 
silk flour dressing machinery of peculiar construction and arrangement, 
whereby the objections attendant on the ordinary machines known as 
bolting” hinery are obviated, and the action of same regulated. 
By these improvements the revolving screen is brought on a level or 
horizontal, and contains a screw which causes the meal and flour to move 
slowly along and pass round the machine once for every 18in. in length. 
The screen is made movable by being attached to an iron rail or rod with 
a movable screw and nut at the end of the machine, whereby it can be so 
regulated as to give or take more pitch according to the number of stones 
the machine has to dress for, and at the option of the miller. Another 
screw or wortn under the machine takes the flour away as well as the 
coarser flour and bran to any required place. The feeding of the machine 
with the meal or ground wheat may be effected by means of an elevator, 
or, if preferred, the machine may be made to feed itself. A fan arrange- 
ment and other appliances are described. 

573. Combine Woot, M. Mirfield and J. Scott, Tong, Bradford.—Dated 
14th February, 1874: 

This invention relates to that class of combing machinery where 
smaller circular combs revolve within or without a large circular comb, 
and consists in this—that after the noil has been removed from the end 
of the tuft by the revolving action of the comb, a wheel, or other suit- 
able apparatus, the inventors feed the ends of the tuft with the noil thus 
removed or to a small circle, and after a sliver has been drawn therefrom 
they plough out and re-feed the fibre thus left on to the large and small 
circles at the tangent point of the two circles, thus subjecting the 
short fibre to further processes of re-combing., whereby the process of 
re-combing by being operated upon by an additional machine is entirely 
obviated. 

574. Prerarine Corton, J. Knowles, Bolton.—Dated 14th February, 1874. 

This invention consists in improved machinery or apparatus for collect- 
ing the dust and fluke that accumulate on the top rollers of the drawing 
rollers of machines for | pom rene cotton and other fibres. The machinery 
or apparatus consists of an endless band passing over a roller and « rail, 
and of a vibrating comb which strips the dust and fluke ; also in the mode 
of driving the band and comb. 


578. Preparina Woot, £. Holden, Bradjord.—Dated 16th February, 1874. 

The object of the invention is to separate the longer from the shorter 
staple of the fibre in the processes of ap aed before such fibre is finally 
cembed, so that in such final combing the longer and the shorter fibres 
may be separately operated upon. For this purpose the fibre for the 
final combing is prepared by the use of comb teeth of any suitable kind, 
on to which it is fed, and from which it is drawn by two or morg sets of 
drawing off rollers applied at various distances from the cafrying or 
holding combs. The different distances of the respective drawing off 
rollers will be varied to the length of staple of fibre for the time under 
operation, so that the long fibre only may be drawn off by one set of 
drawing-off rollers, and the shorter fibre only by another or other sets, 
In drawing off, the longest staple is generally accumulated on an endless 
apron before removing it for the final combing, as described in the speci- 
fication of letters patent dated the 31st of March, 1873, No. 1184. The 
shorter fibre may be accumulated in the same way, or treated by carding 
and gilling before final combing. The improvements also relate to pre- 
paring the fibre by straightening it before combing it, by feeding it into 
gill comb teeth which conduct it between nipping surfaces, and these 
then conduct it to porcupine or such like teeth applied at an angle to the 
axis of aroller, and these porcupine teeth, aided by an endless apron, con- 
duct the fibre to other gill combs to be further straightened, or in place 
of the porcupine teeth the nippers may conduct the fibre direct to the 
second set of gill combs. 


580. Wincues, J. D. and R. D. Napier, Glasgow.—Dated 16th February, 
187 
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In the improved winches or cranes the third-motion shaft is turned in 
the same direction whether the single-purchase or the double-purchase is 
in gear; and this is attained by gearing the third-motion shaft to the 
second-motion shaft for both purchases, The wheels on the third-motion 
shaft are fitted thereon with friction clutches of the differential kind de- 
scribed in No. 299 of 1867. In traveller cranes two differential friction 
clutches are fitted on the driving shaft. One of these clutches is arranged 
so that when in gear the rotation of the driving shafts brings the tighten- 
ing action into play; but the other is arranged reversely, so that the 
rotation of the driving shaft tends to slacken it. 

591. Purirvine Atconot, L. R. R. Comte de Beaurepaire de Louvagny, 
Boulevard de Strasbourg, Paris.—Dated 17th February 1874. 

This consists chiefly in purifying alcohol, while being distilled, of its 
etherous impurities by making use of the fact that ether volatilises at a 
lower temperature than alsohol. Air is pumped into a boiler containing 
the alcohol to be purified, raised to such a heat that the ether is volatilo 
while the alcohol remains fixed, and the air bubbling through the liquid 
carries off the ether. 

697. Lirnooraruic Presses, F. Arnheim, Aimpthill-square, London.— 
Dated 17th February, 1874. 

This invention relates to apparatus for lithographic printing of tho 
kind in which the sheet is drawn with the stone or plate under a pressing 
rubber, the object of the improvements being such hanical ti 
of the various movements that all are worked from one rotating shaft. 
The table, on which the stone or plate is adjusted to level by set screws, 
is caused to reciprocate on runners by the action of a crank ; the rubber 
is raised and lowered by the action of a cam which can be adjusted in its 
dwell to suit different lengths of sheet; the inking is effected in the 
ordinary way; moistening rollers are and lowered by connection 
with the rubber; and a tympan sheet with tapes is also worked by the 
rubber movement. A registering cylinder may be applied for feeding 
the sheets, such cylinder moving in gear with the table in one direction, 
but resting while the table returns, and having grippers opened and 
closed by a cam action for taking the sheet from a feed table furnished 
with oscillating register needles, and applying it to the stone or plate, so 
that it may be carried therewith under the rubber. 

602. Sewina Macuine SuHurries, G. Griffiths, Birmingham.—Dated 18th 
February, 1874. 

According to this invention the yielding or elastic centre of the shuttle 
in which the end of the reel —_ e is supported is made of a flat convo- 
lute spring resembling a watch spring, but with the coils wrapped close 
to a other. This spring is soldered or fixed in a hole in the middle of 
a bearing plate, the said spring having fixed in its axis a centre piece in 
which the reel spindle works. An elastic centre is thus formed which 
yields in the d on of the length of the shuttle, but is incapable of 

elding laterally or at right angles to the axis of the shuttle. The bear- 
ng plate may be omitted and the flat convolute —— be connected 
directly to the shuttle. The flanges of the reel of the shuttle are raised 
from chest metal in dies, and are secured tv the reel spindle by pressure. 


603. oo Toot, M. Baille, St. Honoré, Paris.—Dated 18th February, 
1874. 


This invention relates to a tool consisting of two members, the first of 
which is so shaped that it can be used by itself as a hammer, a measure, 
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or a scrow-driver, or for drawing nails; the send » 80 Somme 5 it 
alone can be employed as a scraper, ve or file, or for opening boxes; 
and the the Arca ane er tie coupled together by passing the shank of the 
first through a mortice in the second, can be made to act as pincers, vice, 
universal spanner, or pipe tongs. 
613. Heatinc Frat Inons, R. Long, Liverpool.—Dated 18th February, 
1874. 

atus constructed according to this invention consists of a sheet 
of nen hompet, cut, or cast to the shape of the base of the flatiron. On 
the sides of this sheet of iron are formed two projecting lugs. or pro- 
visions, so made as to clip the bevelled edge of the base of the flat iron. 
At the top of the apparatus (which —_ be termed a hanging holder and 
guard) is Tormed a hook, or other provision for hanging the “yom on 
the fire-bars of the grate. In some instances these hanging holders or 
guards may be made to hold two or more irons by having suitable lugs or 
provisions fixed thereon to act as clips or supports to the flatirons. In 
some inat the apr may be formed of a thin plate of cast iron, 
having lugs or provisions cast thereon to act as clips or supports to the 
bevelled edges of the base of the flat irons, the plate being hung to the 
bars of a fire-grate by suitable hooks or provisions attached to the sides 
of the plate. 
629. Heatino anp Cooxino Apraratvus, 8. Leoni, 8t. Paul’s-street, New 

North-road, London. — Dated 19th February, 1874. 

In heating apparatus heated by means of gas or oil, a condenser is em- 
ployed in order to separate the aqueous vapour from the gaseous in the 
products of combustion, and facilitate the escape of the noxious gases, 
the water of condensation passing from the condenser through a syphon, 
and the noxious gases through a flue of smaller diameter than usual. In 
apparatus for cooking by gas, the several processes of roasting, baking, 
steaming, and water boiling can be carried on simultaneously by the com- 
bustion and arrangement of the parts. 

650. Looms, FE. A. Clegg and A. Hoyle, Shore Mills, Littleborough.—Dated 
20th February, 1874. 

These improvements consist in applying a = of compressing rollers to 
act upon the fabric when woven, which rollers are placed in any conve- 
nient position between the fell of the fabric and the cloth beam, 

662. Encines ano Pumrs, D. K. West, Crowa-place, Kentish Town.—Dated 
2lst February, 1874. 

A number of cylinders arranged with their axcs parallel to cach other 
contain pistons which are caused to act successively on the surface of a 
conical disc working on a corresponding inverted fixed cone, and thereby 
to impart to the disc a rolling motion, which is communicated throug’ 
an arm or arms to the crank. The pistons may be worked by means of an 
ordinary slide valve driven from the shaft, or a rotary valve or valves 
worked from the disc. 

664. Artirictat Burrer, D. Hopkins, Tipton.—Dated 21st February, 1874. 

This invention refers to a method of manufactu: artificial butter 
from the fat of beef, mutton, or pork, by which method the fat ia freed 
from organic impurities, and the artificial butter so produced possesses 
the cool smoothness on the palate peculiar to butter and also to a great 
degree its flavour, 

667. ConpeNnsino AND CoLLectina Fumes, P. A. Muntz, Keresley, Warwick, 
and T. B. Sharp, Smethwick.— Dated 21st February, 1874. 

According to this invention the zinc or other fumes are conducted into 
a vertical flue in connection with the chimney stack of the furnace, and 
from thence to a condensing chamber or vessel. The damper of the 
chimney stack has a sand valve, and in the vertical flue described is a 
steam jet and also a perforated ring or rose. Cold water in a thin sheet 
or in a finely divided state passes by the said ring or rose into the vertical 
flue, and by the condensation of the steam, the steam-jet not only aids 
in increasing the draught but also condenses and collects a considereble 
quantity of the fumes cr condensible matter drawn from the furnace. 
The furnes from the vertical flue are conducted or drawn into a closed 
condensing chamber partly filled with water, the fumes either passing 
under a perforated diaphragm or under inclined shelves or divisions in a 
tortuous or zigzag path. The susy d condensible matter is wholly 
or mainly retained by the water, while the gaseous matter escapes by a 
pipe opening into the upper part of the chamber. The fumes before they 
pass into the condensing chamber may be conducted through the flue of 
a steam boiler and thereby partly cooled. 

668. Lames, B. F. Jones, Birmingham.—Dated 21st February, 1874. 

‘This invention consists of the following improvements in those parts of 
railway, ship, and other lamps which provide for the ingress of cold air 
and the egress of heated air. The cold air is supplied to the lamp by an 
air chamber or channel in the upper part of the iuterior of the lamp case. 

External air enters this chamber through perforations in the case of the 
lamp, and descending in the said chamber enters the lamp-case through 
the wire gauze bottom of the chamber. The heated air escapes from the 
lamp through a perforated cap or screen over the opening to the head 
and in the inner tube of the head. By means of adisc or plate supported 
under the opening to the head, and forming a double top to the lamp, 
currents of air entering the lamp by the head are prevented from passing 
down the chimney to the weg By these improvements the flame of the 
lamp is effectually protected from wind or currents of air, and the 
flickering or unsteadiness of the flame is prevent 
1625. Hanp Drepoer, W. Bull, Ewell, Surrey.—Dated 8th May, 1874. 

According to this invention two semicircular or semi-cylindrical metal 

receivers are used, or two quadrants, forming when united the semi- 
circular or similar construction. The two sections are united by joints 
or by a central shaft, and four arms are attached to the corners or angles 
of the quadrants, the outer ends of the arms being jointed by cross-bars, 
on which two pulleys or guides are fixed in bearings. Two lengths of 
chain pass over the top of the receiver and under the pulleys, their ends 
being joined by a ring, and a key serves to keep the two sections from 
closing until contact of the machine occurs with the material to be 
excavated. The machine is lowered to the earthy substance, and an up- 
and-down motion is applied by means of a rope, so that by this motion 
and the weight of the receivers the machine penetrates the subsoil, and 
is ultimately raised full of material. The machine is then released of its 
load by the mere operation of resetting it for the next descent. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE slight improvement which I was able to record last week 
continues ; indeed it is somewhat more perceptible now than at 
that time. Finished ironworks are not less, nor are they very 
much more employed than they were last week. The change, 
however, such as it has been, is in favour of more doing ; but 
orders of magnitude are not to be obtained at prices which makers 
will consent to take. The current rates are, if anything, slightly 
firmer than they were last week. They are decidedly firmer in 
respect of pig iron, Most vendors of this article, whether made 
in this or other districts, are strong in requiring the full quotations 
of last week, which are in striking contrast to those of scarcely 
more than six months ago, The same remark applies to the 
means of producing pig iron, Coke that at the earlier date was 
thirthy-eight shillings may now be secured in abundance at 
nineteen vo and sixpence per ton, and the prices of hematite 
ore are in a like proportiog, The comparative quietude which 
still prevails af wills and forges in other districts is leading to the 
free offer on Change in Birmingham and Wolverhampton of the 
same‘class of products as are manufactu here. South Wales 
merchant bars, for instance, are in plentiful supply, and both in 
Birmingham and Wolverhampton agents are ready to accept 
— at £9 5s. per ton for good bars delivered in this 


The market to-day (Thursday) in Birmingham was greatly over- 
stocked with coke and coal, The trade ae was a slight im- 
provement upon last week, but the products still remain a com- 
parative drug in the market, for neither blast furnace nor foundry, 
nor hardware-factory operations, could other than trifling orders 
be obtained at prices which makers pr i ative 
whilst wages remain at the present level, Vendors complained of 
what they termed the ‘‘choiceness” of consumers. Consumers, 
on the other hand, explained that, during the dearth of fuel coke 
makers and colliery proprietors took undue advantage of them, 
and compelled them not only to pay high prices, ry to take 
indifferent qualities. 8 now decline to purchase from 
vendors of whose proceedings during the dearth they have most 
cause to complain, 

The views of men of experience and reflection here as to the 
future of the iron trade were much discussed to-day. The 
remarks of Mr. E, T, Walker, M.P., at the annual meeting of the 
Patent Shaft and Axle Co., to the effect that ‘‘ excessive h 
prices had just ruled, but they were in course of transition, he 
expected, to very low prices,” strengthened the views of those 
buyers who have been long maintaining that lower quotations 
must prevail before there can be a return to sound trade, Against 











this, however, was set the splendid harvest and the gradual | 
though small improvement which has come over the trade of this | 
and likewise other ironmaking districts. The market closed after, 
in a somewhat larger degree than at Wolverhampton on the 
previous day (Wednesday), business had been done in pig as well 
as in finished iron. The proprietors of mills and forges generally 
professed themselves in session of ss much raw iron as they 
need ; but they puschesed ausdll lots with less reluctance than a 
week and fortnight ago, and they gave prices which, at that time, 
they declined to pay. In finished iron, merchants with whom it 
was a necessity that there should be immediate delivery were 
compelled to give makers’ terms, which were not unfrequently 5s, 
higher than they were last Thursday. 

Reassuring information is forthcoming as to the operation of 
Danks’ rotary puddling machives, which Messrs, R. Heath and 
Sons have again at work at their Ravensdale Ironworks, North 
Staffordshire. When, by an accident alike to the squeezers and 
to the steam hammer, they were stopped, there was a difficulty in 
rolling plates in which Danks’ iron had been used free from 
blisters and cracks. Some extra attention, however, to certain of 
the practical details remedied all this, and now ‘‘ best best” 
plates are being rolled from iron puddled with Danks’ furnaces, 
—_ only once heated after it has passed through the forge 
rolls. 

The tin-plate mills are not so short of orders as they were ; still 
the books are far from full. Complaints are made of the prices at 
which alone sales can be made; and the competition of South 
Wales is considerable. It is asserted that the masters in the 
Southern Principality have recently had an advantage by having 
to pay wages much lower than those which prevail in Staffurdshire. 
It would seem that differences exist even in South Wales between 
the different localities. This difference is likely very soon to be 
adjusted by a levelling-up process, which the South Wales masters 
are now trying to bring f very With this view several meetings 
of the South Wales tin-plate makers have been held. This last 
circumstance transpired in Wolverhampton on Tuesday evening, 
when Mr. Rupert Kettle sat to adjust the differences between 
Messrs. Morewood and Co, and their men, of the South Wales 
Ironworks and of the Cambrian Works, near Swansea. The 
current difficulty was easily adjusted ; but the arbitrator had to 
do more, He was requested to suggest the course to be pursued 
hereafter to prevent hostilities between the masters and the men. 
The assumption was that the recommendations desired would be 
made to apply to the whole of the industry in the Southern 
Principality. Mr. Kettle recommended that the consideration 
of this subject should be deferred until the p t transiti y 
state of trade had sed, and masters and men seeing how 
matters were settled down were in a better ition, the one 
deliberately to make, and the other to profitably concede terms 
by which both would ultimately be benefited ; and the advice was 
acted upon, 

The decent ordinary general meeting of the Patent Shaft and 
Axletree Co. was held at the Hen and Chickens Hotel, Birmingham, 
on Monday; Mr. Thomas Walker presiding. The report showed that 
owing to the colliers’ strike and the unsettled state of the iron 
trade, the transactions of the year ending the 30th of June last 
had resulted in the comparatively ont profit of £22,916 15s., 
but a large balance having been brought forward from the 
previous year, the directors were able to recommend the usual 
dividend of 15 per cent. per annum, without entrenching on the 
reserve fund. 

The annual general meeting of the Railway Carriage Co., Limited, 
was held at Oldbury, on Saturday last, when a dividend was 
declared of 8s. per share, which, with the interim dividend of 4s, 
paid at the beginning of the year, is equal to 15 per cent. In 
addition to the dividend, a bonus was declared of £1 per share, 
but a call of 20s, per share will be made, so that the ordinary stock 
of the company will be fully paid up. 

The Boiler-Inspection and Assurance Co, held a dividend meeting 
on Wednesday afternoon in Wolverhampton. The continual pro- 
gress of the company was shown in the fact that there had been no 
very costly accident in the year, and that the profits, whilst they 
enabled the payment of the usual 10 per cent, per annum to the 
shareholder, left the reserve fund at over £3300, ‘ The report 
of Mr, E. B. Marten, the head engineer of the company, showed 
that 3597 boilers were now under its care; that during the 
half-year there had been 8240 examinations, 1237 internal, and 
1169 in the flues; and 42 engines had been examined with the 
indicator and 199 diagrams taken, The tubes of four boilers had 
partly collapsed from shortness of water; the tube of a boiler 
which had been reported as too weak for its work and requiring 
renewal, collapsed from end to end without disturbing the 
boiler ; four other boilers were injured by accumulation of scale 
over the fire or in feed-pipe. Records had been obtained of 41 
boiler explosions during the first half of this year, causing the 
death of 44 and the injury of 112 other persons. The scenes of 
25 of these explosions were visited by officers of the company. 

For some time past the North Staffordshire coal district has 
been singularly free from colliery disaster, but on Monday a shock- 
ing accident, arising from an explosion of occurred at Messrs. 
Harp and Son’s Colliery, Abberley, near Hanley. Four men were 
instantaneously killed, and were buried beneath the débris. The 
cause of the explosion is not yet known, but it is believed to have 
arisen from the use of naked lights. Some loose matches were 
found in the pocket of one of the deceased. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE {s no material improvement to notice in the iron trade of 
this district since my last report. The market does not seem to 
gain a stronger tone, and at the Manchester weekly meeting on 
Tuesday rather a depressing effect was caused by the decline in the 
price of Scotch iron. Generally the market continues too unsettled 
to encourage forward business to any large extent. Buyers 
appear to entertain the belief that in pig iron the lowest point has 
not = been reached, and although very little iron comparatively 
has been brought in this district, the orders placed are simply for 
small parcels to cover pressing requirements, and when sales are 
made a constant pressure is being put on for immediate delivery. 
Of this class of orders it is true there is a considerable number 
constantly coming into the market, and makers demand the full 
rates, but in buying for forward delivery consumers still hang back. 
The business done as the past week has been on about the 
following terms: For immediate delivery in the Manchester 
district, No. 3 foundry iron is quoted at from 77s. 6d. to 80s. 
per ton, but for delivery over the year about 2s, 6d. per ton less is 
accepted. ‘e - iron continues dull, and very few transactions 
are reported. The quotations nominally remain at about 66s. 6d. 
= ton for delivery in the Manchester district. In manufactured 

m a tolerably good business has been doing, but this has been 
chiefly on account of shipping orders for continental houses. 
Hoops and sheets have been bought pretty freely, hoops being 
worth about £11 103,, sheets about £13, and bene about £9 15s, per 
ton delivered. 

The furnaces in South Lancashire continue in full blast, but 
from some cause or other the output at present is chiefly of the 
forge descriptions of iron ; and one reason assigned is that the 
recent warm weather has interfered with the production of 
foundry qualities, Smelters in the North, however, are not so 
fully employed, the hematite trade continuing dull, and the 
prices offered buyers so low as not to encourage the 
production of this description of iron, 

The rolling mills continue in full work, and engincers, 
founders, and machinists are also tolerably well off for orders. 

The coke trade has if anything been a little steadier during the 





week, and there has not been quite so much disposition to force 


The coal trade generally continues quiet, and although in the 
Manchester market there has been no material alteration in quo- 
tations, there is in some quarters a good deal of trimming with 
regard to prices, and in the large coal-producing districts of West 
Lancashire rates have been gradually working downwards. In 
some cases a reduction of 6d. per ton has been made in the 
price of slack, and generally those colliery proprietors 
who adhere to late rates are now putting down in stock, especially 
in the best coal, of which there is a fair amount on the pit 
banks. In the shipping trade there is a little more animation, 
but this it is thought may be due to the accession of orders which 
may prove to be only of a temporary character; and in steam fuel 
prices are about 1s. to 1s. 6d. per ton lower than last month, the 
quotations alongside ranging from 12s, to 13s, 6d. per ton. 

With regard to the wages question in West Lancashire, an 
adjourned private conference of the representatives of the masters 
and the men was fixed to take place in Wigan this week, but the 
result has not yet been made public. I hear, however, that the 
men are still opposed to the full reduction of 15 per cent., and 
there are some apprehensions of a strike. 

Some agitation has been caused in the coal trade of this district 
by a number of private circular letters which have been sent out 
by the Lancashire and Yorkshire Railway Company, intimating 
that certain restrictions will be imposed on the transit of coal over 
their line. The matter has been taken into consideration at a 
meeting of colliery proprietors in Manchester on Tuesday, when a 
communication was read from Mr. Moon, of the London and North- 
Western Company, to the effect that the matter was being dealt 
with by the officers of the company, and it was hoped that in the 
course of a few days all obstacles would be removed. Under these 
circumstances, the meeting was adjourned until the end of the 
week, A further circular has been issued by the Lancashire and 
Yorkshire Company, intimating that demurrage wiil be charged 
on coal wagons remaining on the line for more than four days after 
they are delivered at their destinations. 

The application of steam to the extinguishing of fires was again 
discussed at the ordinary meeting of the Manchester Scientific and 
Mechanical Society on Tuesday, and generally a favourable opinion 
with regard to it was expressed by the members, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is a great absence of agreement as to the prospects of the 
iron trade of the North England for the remainder of the year. 
Not a few buyers cling to the expectation that prices will fall a 
good deal further before the reaction which followed on the high 
prices of last year has terminated. But, on the other hand, there 
is no gainsaying the fact that during the last two months the ten- 
dency of prices has been rather upwards, No. 3 being quoted to- 
day at fully 10s. per ton more than it was at that time. Tuesday's 
market at Middlesbrough afforded little or no clue to the ten- 
dencies of the future. Business was—as it has been for the 
last few weeks—extremely quiet, and some makers found 
great difficulty in placing orders at the current rates, A 
good deal of anxiety is manifested as to the state of the 
stocks in makers’ hands, but this is knowledge that the 
manufacturers now most religiously keep to themselves, It 
is, however, suspected that they are on the increase, and 
that some makers may have very heavy supplies to work off. 
At this time last year there were only 61,317 tons of pig iron in 
makers’ hands, being an increase of 11,886 tons as compared with 
the stocks in hand at the end of the immediately preceding 
month. Since then stocks continued gradually to accumulate, 
until the epoch of the ironstone miners’ strike in May last, when 
they were to a large extent worked off. But it is no secret that, 
since that period, there has been an immense quantity of 
inferior forge iron made, for which there was little or 
no demand ; and it has only been with the greatest possible 
difficulty, after so much irregularity, that the furnaces have 
been put to work on anything else. The make has not yet 
been brought up to the full productive resources of the district. 
For the month of August last year the total production of pig 
iron in the North of England was 168,027 tons ; but it is caleu- 
lated that the make for this month will fall 20,000 tons short of 
that quantity notwithstanding that additional furnaces have been 
brought into operation, The shipments of pig iron from Middles- 
brough continue pretty steady, and almost equal those of the 
same period of last year, Although No, 3 is quoted at 72s, 6d, 
per ton, some makers are glad to take 2s. 6d. less, and not a little 
of the iron now being made is sold under contract at as low as 
65s. per ton. 

A good deal is being done in developing still further the 
production of the Cleveland district. Altogether there are nearly 
twenty additional blast furnaces in different states of construction. 
The Messrs. Bell, of the Port Clarence Ironworks, are adding eight 
new furnaces to their existing plant, which will make the Port 
Clarence Works the largest of their kind in the world. Thereare 
already eight furnaces in operation at the Clarence Works, each 
capable of producing about 450 tons of pig iron per week. The 
new furnaces will be of the same size and capacity, and will face 
the older furnaces in a parallel line, something atter the style of 
the Gartsherrie Works in Scotland. The united capacity of the 
sixteen furnaces when at full work will be fully 7200 tons per 
week, which will exceed the productive powers of any single iron- 
works in the world. 

The Loftus Iron Company are building two new furnaces on the 
sea-coast between Middlesbrough and Whitby. These will be 
the first furnaces erected in the district, there being no furnaces 
within twelve miles of their site. They are built within a quarter 
of a mile of the Loftus Iron Company's mines, with which they 
communicate with a private line of railway ; and it is expected that 
iron will be made here considerably cheaper than in the Middles- 
brough district. This belief is chiefly founded on the fact, that 
while it requires only a single ton of coke or at most 25 cwt, 
to produce a ton of pig iron, it requires about . three and a- 
half tons of Cleveland ironstone ; and while the cost of freight for 
the former will be very little more, the freight of the latter will be 
absolutely nil. The company have, moreover, secured a splendid 
and inexhaustible ‘‘tip” for their slag, and this is a consideration 
of some importance to most of the firms on Tees-side. Altogether, 
the prospects of the Loftus Iron Company look so well that it 
need excite no surprise should other firms emulate their example. 

During the greater part of last week the bulk of the finished 
ironworks on Tees-side were laid off on account of the Stockton 
races, and some of them have not yet got into full working order, 
It was calculated, some two years ago, by Mr. Thomas Hughes, 
M.P., that a single day’s stoppage at the finished ironworks on 
Tees-side would involve a loss to the workmen alone of £5000; 
and assuming the condition of trade to have been such as to give 
employment to only three-quarters ef the men usually employed, 
the suspension of the mills and forges on Tees-side during the race 
week must have cost the workmen, at the lowest computation, a 
loss of £15,000. This is a large sum to pay for a week's holiday, 
which has nought else to recommend it than “ancient use and 
wont.” 

On Monday evening, however, most of the works were again got 
into operation. Some of them took on less than their former 
number of hands, on account of being short of work, Indeed, 
there are very few works in the Cleveland district fully employed 
at the present time. Prices for finished iron remain unaltered, 
manufacturers being unwilling, notwithstanding the keen compe- 
tition with which they are assailed, to make any further conces- 
sions to bu: 

A good Yeal of work is still being turned out of the foundries 
and engineering works, most of which have their full complement 
of hands, 

The Durham coal trade is in statu quo. The representatives of 
the miners met the colliery owners at Newcastle on Saturday last, 
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with a view to the discussion of the proposed reduction of wages ; 
but nothing definite was done, except to still further adjourn the 
uestion. 

. It is expected that the shipments of coal from the northern 
ports this year will exceed that of 1873. In that year the om 
coal trade showed a falling off in most of the Northumberland 
ports, the shipments to foreign ports from Sunderland falling 
1,414,340 tons, in 1872, to 1,335,490 tons last year, while the 
foreign shipments from Newcastle-on-Tyne fell from 3,222,735 
tons, in 1872, to 3,113,250 tons last year. A fair demand exists 
for coal on foreign account, and although the shipments to Lon- 
don have now and again shown signs of languishment during the 
summer, it is calculated that the export trade of the North will, 
on the whole, be pretty good for the current year. Steam coal is 
still quoted at 17s., and gas coal at 14s. to 15s, per ton ; screened 
coal for manufacturing purposes finds a slow sale at 10s. to 12s., 
while unscreened seils at 7s. to 8s. per ton. Coke is plentiful at 
16s. to 17s. at the ovens, for best qualities. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

In anticipation probably of a fuller supply of iron being obtained 
in consequence of the re-kindling of so many blast furnaces, there 
has been an almost total want of activity in the iron market 
during the past week. Few transactions of any importance have 
taken place, and prices have shown a tendency to slacken. On 
Thursday the warrant market was flat, with a reduction of 1s., 
and there was a further decline of the same amount on Friday, 
the market opening at 86s. Gd., and receding to 85s. 6d., while for 
fourteen days fixed, 84s, 6d. was offered. Business was very flat 
on Monday, and since the opening on that day prices have gone 
down to 80s. and 81s. cash. 

The following quotations of the principal makers’ brands are in 
a number of instances under"those of the previous week :—Gart- 
sherrie, No. 1, 112+. 6d.; No. 3, 90s.; Coltness, No 1, 115s.; No. 
3, 92s, 6d.; Summerlee, No, 1, 110s.; No. 3, 86s, 6d.; Langloan, 
No. 1, 1153.; No. 3, 91s.; Govan, No. 1, 92s. 6d.; No. 3, 83s. 6d.; 
Calder, No. 1, 115s.; No. 3, 84s. 6d.; Shotts, No. 1, 110s.; No. 3, 
90s.; Carnbroe, No, 1, 97s. 6d.; No. 3, 84s. 6d.; Monkland, No. 1, 
93s. Gd.; No, 3, 83s. 6d.; Clyde, No. 1, 93s. 6d.; No. 3, 83s. 6d.; 
Eglinton, No. 1, 92s.; No. 3, 82s.; Dalmellington, No. 1, 91s.; 
No. 3, 8ls.; Glengarnock, No. 1, 100s ; No. 3, 85s.; Carron, No. 1, 
105s.; Kinneil, No. 1, 95s.; No. 3, 85s. 

The shipments of pig iron from Scotch ports during the week 
ending the 22ad inst. were considerably below those of the corre- 
sponding week of 1873. The imports of Middlesbrough pigs at 
Grangemouth for the week were 2590 tons, showing an increase of 
95 tons over those of the corresponding week of last year. 

There are few localities in which more or less of depression is 
not experienced in the coal trade. Now that the miners are almost 
allat work the supply greatly exceeds the demand, and it is 
anticipated that prices will soon have to be further reduced. 
These remarks apply exclusively to the western miving districts, 
for a new state of things now exists in the east, to which I shall 
call attention presently, 

Contrary to the advice of Mr. Macdonald, M.P., the ironstone 
miners in the employment of Messrs. Colin, Dunlop, and Co., of 
Govan, have struck work, The wages they were receiving 
amounted to 3s, Gd. per day, upon which sum they profess to be 
unable to subsist, and declare they may as well starve walking 
about as starve working. The strike at the coal-pits of Messrs. 
Hamilton and M’Cullock, Larkhall, is now practically at an end, 
the places of the men locked out having for the most part been sup- 
plied by colliers from other places. The rate of wages paid is 5s. 
per day, which is now nearly the universal figure in the district. 
Attempts are being made by the unionists to induce the strangers 
to withdraw from the district, but the meetings hitherto held 
with that object have ended in confusion. In the Larkhall dis- 
trict the coal trade is very dull, and coal is being sold at the pit 
heads as low as Gs. and 8s, per ton. At the Hamilton Sheriff 
Court the other day fifty-one warrants were issued by Sheriff 
Spens, at the instance of Messrs. Hamilton and M’Cullock, for the 
purpose of ejecting the refractory miners and their families from 
dwelling-houses belonging to the firm. Five days were allowed 
for the enfurcement of these decrees. 

The pits are much overcrowded in the extensive district of 
Motherwell, and complaints are being made that the miners are 
now in a worse position financially than they were during the 
strike. It has been resolved that the men shall take a holiday 
every week with the view of keeping down the output, and that 
efforts should be made to strengthen the association, to meet any 
emergency that may arise. At the shale collieries in the neigh- 
bourhood of Johnstone, trade is duller than it has been for the 
past five years. Operations have been totally suspended by two 
tirms, who have closed their works. Still there is no dispute be- 
tween employers and workmen. The current wages range from 
4s, to 4s, Od, per day in those pits whereemployment is to be had. 

The result of the plebiscite taken among the miners of Fife and 
Clackmannan as to the proposed reduction of 15 per cent. is, that 

2094 men have voted in favour of a strike, and 1154 for submission. 
As the membership of the association numbers 5800, it would 
appear that upwards of 3000 men did not vote either way. But 
the men are, unfortunately, to a very great extent acting upon 
the result of the vote, such as it was. Their leaders are said to 
have done their utmost to prevent a strike ; but between 3000 and 
4000 miners at least are expected to be out by Saturday next. 
Many of the pits are being closed, and the horses withdrawn from 
them. As a consequence, there is a revival in the demand for 
coals at the pits that continue working. The employers have had 
a meeting, and from the statements made thereat it seems that 
more than 6000 men are expected to be out of employment before 
the close of next week, No proposal of any kind has emanated 
from the masters with the object of conciliating the workmen, the 
former remaining unanimous in their determination to continue 
the lockout until the miners shall submit. 

The prospects of the _o trade on the Clyde are very 
unfavourable at present. Vithin the last few days no fewer than 
2700 men have been discharged from the different yards between 
Glasgow and Greenock, and a reduction of from 20 to 30 per cent. 
has been made in the wages, 

Instructions have been received at the Greenock Custom House 
from the Board of Customs in reference to the disposal of about 
fifty officers whose services are not now required at the port be- 
cause of the repeal of the sugar duties. No instant dismissals are 
to take place. Eight or ten of the officers retire with pehsions, 
and the remaining forty will be gradually drafted to supply 
vacancies in other ports as they occur. The Customs revenue at 
Greenock has decreased since the repeal of the sugar duties from 
£80,000 to £4000 per month. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tene are still no great changes to record, and there is yet a 
marked absence of stirring business events, but it is at last thought 
we are on the eve of an amended state of things, seeing that more 
orders for several classes of goods are coming to hand from fore 
markets, <A good deal of interest was created on Friday by the 
publication of the statement that the Spanish Government, or, 
rather, the Bilbao municipality, had decided to impose a tax of 
5d. per ton on all iron ore shipped thence; but it has been ascer- 
tained on inquiry of those interested, that during the war the 
English shareholders have agreed to pay a proportion of the 
expenses incurred in defending their property from the Carlists, 
If, therefore, the tax be only levied for that special purpose, and 
only collected during the struggle, the British vested interests are 
not likely to suffer heavily, nor will those interested complain, 





If, however, at the termination of the internecine war the Spanish 
Government should manifest a desire to continue the tax, it will 
be necessary to invoke diplomacy in order to bring it to an end. 
At present, it may be said, both sides have shown a disposition to 
respect British interests, but the trade has naturally suffered 
severely by the abstraction of the labour necessary to carry on the 
mines, 

The blast furnacemen of Messrs. John Brown and Co., Limited, 
have received notice of a reduction of 10 per cent. in their wages, 
to take effect on the 29th inst. 

It has already been recorded in THE ENGINEER that the strike 
of miners in South Yorkshire and North Derbyshire had been dis- 
posed of—with the exception of Earl Fitzwilliam’s men—by the 
men returning to work at a drop of 10 per cent., leaving the other 
24 to arbitration. This arbitration was conducted in London 
on Thursday last, and it was decided that the additional 24 per 
cent, reduction on the gross wages be made on the next pay day, 
the settlement on that basis not to be disturbed during the ensuing 
three months. 

Earl Fitzwilliam’s men hardly find themselves in so good a posi- 
tion. His lordship has throughout insisted upon the full drop of 
124 per cent., which the men refused to accede to. Now that the 
arbitration supports their employer’s view the miners have inti- 
mated their willingness to resume work, which they can only do, they 
are informed by the earl’s manager, by allowing 8 lb. of shale per 
corf—28 Ib, to the ton instead of 22 lb., as before—and by signing 
agreements to give up possession of their houses belonging to his 
lordship at one week's notice. These conditions have taken the 
men aback, and up to the time of writing they have manifested 
no willingness to resume operations. It is stated, although I can- 
not absolutely vouch for the accuracy of the information, that 
Earl Fitzwilliam is induced to be thus firm with the miners be- 
cause he is now supplying’ under contract the Messrs. Dawes— 
Milton and Elsecar Ironworks—with best coal at 5s, 6d. per ton 
less than it can be raised for. 

In the coal trade generally there is a moderate business doing, 
but competition is becoming more active owing to the large output 
and comparatively small demand. Good house coal is being de- 
livered in Sheffield at 14s. to 16s. 6d. per ton, and steam coal is 
readily obtainable at 11s. to 13s. perton. Itis rumoured that the 
price at which the Dodworth Silkstone Colliery Company has con- 
tracted to supply the Bradford corporation with 30,000 tons of 
Silkstone gas coal is at 13s, per ton including carriage, which is 2s. 
3d. per ton. Just now this may be regarded as a good bargain for 
the buyers, but if the contract is spread over any length of time 
it may not eventually show to such good advantage. 

There is a continued easiness in the pig iron market, so far as 
hematites are concerned. Maryport quotations are now 95s. for 
Nos, 1, 2, and 3; 90s. for No. 4, No. 5, mottled and white; with 
100s. for Bessemer No, 1; 95s. to 97s. 6d. for No. 2, and 95s. for 
No. 3. Bessemer Millom hematites are, ordinary No, 3, 90s.; No. 4, 
87s, 6d.; M and W, 105s.; Millom-Bessemer, No. 1, 95s.; No. 2, 
92s. 6d.; and No. 3, 90s. per ton, with the usual 24 off for prompt. 

Much as has been said and written about the possibilities of 
active American competition in the finished iron trade both on 
the Continent and in some distant markets, it would appear more 
than probable that the struggle will be first felt in the Bessemer 
steel trade. The United States possesses almost illimitable deposits 
of fine hematite iron ores, in addition to an enormous supply of 
coal, so that with the growing American inquiry for the use of 
this material we may expect to notice a corresponding develop- 
ment of the native means for producing it. A considerable 
number of firms have already goue into the business, and others 
are erecting works on a formidable scale. Thus, as far west 
as St. Louis, Bessemer steel works have just been erected 
for Messrs. A. Meier and Co. The capital of this firm is 
announced to be one million dollars, The works are on the river 
bank, the property being 160 acres in area, with a river frontage 
of 1197ft. There will be two blast furnaces, each 60ft. in height, 
17ft. at the boshes, and 13ft. at the tunnel-head. The St. Louis 
and Carondelet Railway runs through the property, and there are 
narrow gauge railroads to Cairo and the coal-fields. These works 
will be in operation by the beginning of 1875. It is further advised 
that the new steel works of the Lackawanna Iron and Coal Com- 
pany at Scranton, Pennsyivania, will be leted D b 
lst. They will comprise a cupola room 71ft. long, 44ft. span, and 
49ft. high to the eaves; converting room 124ft, long, 84ft. span, 
and 31ft. high; engine-room, 77ft. long, 54ft. span, and 16ft. high; 
and boiler-room, 46ft. span, 73ft. long, and 16ft. high. There 
will be four cupolas, each 7}ft. in diameter, 4ft. depth of 
tuyeres, and 15ft. high to the charging doors, each capable of 
smelting five tons in thirty minutes ; two six-ton ladles, mounted 
on scales for receiving the molten pig iron from the cupolas, in 
order to weigh it before converting it into steel; two reverberatory 
furnaces for smelting the franklinite (used to remove impurities 
and to give the product the needful hardness) ; two five-ton con- 
verters, 15ft. by 8ft. external diameter, and at each end of the 
cupola room a hoisting tower, furnished with a six-ton hydraulic 
elevator of 50ft. tore 

These, although not per se very great achievements, show that 
the United States will in this respect, sooner or later, be self- 
supplying—seeivg that the process is mainly a mechanical one and 
that they have all the materials ready at hand. It is true 
that with a falling market in this country and with suc- 
cessive reductions in prices here, the Americans will not 
be able to oust us, our figures for steel rails delivered from 

Liverpool being no higher than £10 10s, to £10 15s. per ton. 
These low figures may be taken to be the combined result of lower 
wages, cheaper fuel and the reductions in raw materials, As an 
instance of the last-named drop, I may state that spiegeleisen is 
now obtainable at fully 40 per cent. less than its last year’s price, 
hematite pigs at 30 per cent. lower, and coal at 50 per cent. less, 
By these means, as before related, Bessemer material can be 
turned out at figures which are strikingly below the quotations of 
1873, and rails can, by a further economy effected by rolling (or 
‘cogging ”) instead of h ing, be sent forth at 33 per cent, 
or so under the selling prices of that period. There is admittedly 
a growing competition in the trade; but it must be, andis being met 
in the best possible manner. 

With much more remote chances of success than in the respect 
just named, the Americans are ‘‘ going into” the manufacture of 
cast steel on a considerable scale, At Chicago a steel works has 
been set going in order to produce steel plough beams. The pro- 
cess is thus described :—‘‘ The ingot of cast steel is taken direct 
from the heating furnaces, rolled, and shaped into a beam by 
special machinery, without being subjected to the ordinary process 
of shaping steel articles. In three passes after leaving the fur- 
nace it comes out a beam ready for the plough, being stronger, 
lighter by 101b., and more durable than an iron one.” Cast steel, 
however, is an entirely different thing to work up successfully 
from Bessemer steel, and there does not at present appear much 
reason for the Sheffield firms to be seriously alarmed. Several of 
them are doing a fairly good and regular business with the States 
in plough plates, sheet steel of all grades, down to that for clock 
springs, axe, and general tool steel, There is also a somewhat 
better business doing in ordinary rod steel, and certain sorts of 
special steels for specific purposes, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent, 


THE coal trade dispute will be brought toa point one way or the 
other this week, the masters having decided to reduce the wages 10 
per cent. ; this, as I informed you last week, was not well received by 
the men, who forthwith began to hold meetings, and take up oppo- 
sition ground, and finally to make an ag mma for a conference at 
which the question could be thoroughly It was the opin- 
ion of many, and myself amongst the number, that the coalowners 
would not permit this, but they have consented, and the con- 





ference was formally opened at Cardiff on Wednesday. The issue 
will be soon known. A large section of the men are for resisting 
the reduction, while others are disposed to wait till some satis- 
factory compromise can be arrived at—such as agreeing to a fixed 
wages for a period of say six months. From the best sources of 
information I learn that unconditional surrender is out of the 
question, so if the coalowners are firm we are on the eve of a t 
strike. The ironworks too, which are so dependent on the colliers, 
would soon experience the evil effects of the colliers’ opposition, 
and the whole trade of Wales be paralysed. Still I must not look 
at the black side of things, but trust that reason and moderation 
may guide the conference in their deliberation. 

he iron trade is at length showing visible signs of a revival. 
Cyfarthfa has now two mills at work. Plymouth has all the mills 
and forges in good action, and at Abernant two furnacesare in blast, 
and a large section of the mills and forges once more going. Dow- 
lais continues moderately active both at the old and new works. The 
stock of steel ingots now collected inthe yard of the goat mill is 
immense, Acuriousaccidentoccurred at this place lately, resulting 
in the death of three boys. An inquest held last week supplied the 
following facts. A defective boiler was repaired by inserting a 
plug init! This was blown out by the force of steam generated, 
and the three boys who were in the vicinity were scalded to death. 
Some of the witnesses deposed to the plugging of a boiler being a 
safe method of repair, but this was justly exposed by the assist- 
ys aes inspector, and a verdict returned of accidental 

eath. 

Ebbw Vale Works are doing better of late, but the price of rails 
has fallen exceedingly. They are now working off a contract for 
12,000 tons of steel rails to the Neath and Brecon Railway at 
£9 10s., exactly £7 10s. less than the price six months ago. This 
is one of many illustrations which might be given showing the 
necessity for the men to accept the reductions offered, and which 
are forced, not by the caprice of employers, but by the stagnant 
condition of trade. 

I hope next week to report the settlement of disputes, and the 
resumption of activity in all branches. We are standing on a 
critical point, and the balance is being poised between prosperity 
and thorough stagnation. Steam coals are quoted at 10s. 6d. 
and 12s, perton. Iron quotations are the same. 

The South Wales tin-plate masters are holding meetings with a 
view of arranging a uniform scale of wages throughout the district. 
Trade is still dull, but slightly improving. 

A railway accident occurred on Saturday on the Brecon Railway, 
by which the fireman was killed and several passengers injured ; 
the accident happened at the points near Pant Junction. 
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4. , 1874, 
Castings —Large— Z% 4 8. d.  Ivon—Pigin Scotland—| £54. £4. 4. 
Birmingham ......../11 0 +1210 0) NO. 1 ccccccssee| $)1 %..0 0 
Cleveland -|/8 5 .90 0 Me. 8 ..ccccccce| 4 3 6.0 6 0 
cashire 815 105 0 Pig in Yorkshire— | 
090 .000 SE sees 1498.08 
Scotland 7 0 -9 00 No.2 .... 4$e@ .¢986 
Wales . 00 -9 00 No.3 .... +| 317 6.000 
or’ or eee 8 0 doo Pipes in Glasgow ....| > 0 ..9 00 
Castinys—Small— Plates in Glasgow .... 1010 ..1110 0 
Birmingham . 1610 ..19 0 0) Yorkshire 1315 ..346 0 0 
Cleveland. ... 41210 «©..14 0 0 , Rails—Cleveland 80 .810 0 
Lancashire ... 140 «IY 0 0 G 1 90 .«.9W 0 
Staffordshire 00 .000 8. Yorkshire, Steel 1025 ..11 0 O 
Seotland 120 «1600 Do. Iron 8 5 «810 0 
Wales .. oo «000 Wales ...-.....| 7 3 6..810 © 
Yorkshi 13 0 ..20 0 0 Rails—Old—Cleveland | 5 uv ..6 0 0 
Copper — British — cake Staffordshire ..../ 9 0 .000 
ton... 83 0 ..85 0 0 ’ 510 ..610 0 
Australian, per ton 6&4 0 ..8710 0 
Best Selected ... 8 0 ..07 0 0 510 .600 
94 0 ..98 0 0 }40 .43 6 
Chili Bars........ 75 10 0 0 0 7006~«wSC HCC 
Do, refined ingot 00 -0 00 
Sheet......seeeee 9 0 ..93 0 0 leveland .. +1310 0 
Spanish Cake ......../ 0 0 «000 London.... +1410 0 
Coke, Cleveland .... 015 ..017 0 Staffordshire | 37 0 
<2 wa et ® Vales... i -15 00 
013 .000 Yorkshire lé 16 0 0 
DS 0 O O O}| Lard ..cccoccccccceces: | 55 O@ .f8 0 O 
Lead, Pig, Foreign pr.tn. 20 0 ..20 15 0 
015 ..019 0 English, W.B.....06.| 2215 ..38 0 ¥ 
0 7 6..012 0 | Otherbrands ., 2126. 7 6 
Red or minium 2315 .008 
oll ..016 0 Sheet, milled .. 210 .000 
ois .000 Shot, patent.... 2@o .000 
010 . 014 0 White, dry .... 210 =«|«..29 0 0 
06 .010 0 oo .0 00 
013.018 0 -|3%0 .000 
WM sense «eee | 29 Oo ..% O00 
010 6.0 6 Yellowtotinged..| 32 0 ..351) 0 
ol «000 inseed...... +6 . |97 12 6..2715 0 
+| 014 4.013 0|| Olive, Gallipoli 000 
-1/139.160 panish.... . 441) 0 
};22 w.139 Palm....ssseeeceeese |36 0 «0 0 0 
| Rangoon Engine (C. 
-| O18 .. 016 0 Price & Co,’s), p.gal.) 0 3 6.00 0 
of OM ww tu Rapeseed, English pale 3010 .. 0 0 0 
~|/ 05 .010 0 Brown ...se00e. | 2810 «0 0 0 
~-/ 00 .000 Foreign pal oo .v00 
«tt «OBO Brown . oo .0600 
| Ol «013 0 Sperm, body ........, 00 ..00 0 
Iron— Whale, South Sea,pale|:8 0 .. 0 0 0 
Angle in Glasgow ....,1010 ..11 0 0 Brown .....seee. 24 0 2 0 0 
Bar, Welsh, in London| 910 .10 0 0 0 .000 
G WW oseeeeeee| 9 OU ‘wood ~000 
Staffordshire ..,. | 10 10 welt 6 000 
Wales ... {| 910 -000 250 
Yorkshire best {12 0 Moo 000 
COMMON ssseeeee| 10 O «138 0 0 ° w 5 0 
Cleveland— Do. do., manufactured .. 1015 ..16 0 0 
Avugleand bulb..| 910 ..J0 0 0 Do., cast, Shetlield.... | 2d 0 ..00 0 0 
Boiler plates ....|1110 ..13 0 0 Do., best, do, .. -|3 0 .€0 00 
Cable iron . -|4h 0 ..JL 10 0 Do., Spring ... o .% 00 
Nailrods .., -| 910 «10 0 0 Swedish . o ..22 00 
Rivetiron ....../11 0 1.21 5 0}! Tallow cevececeseseceee | 3% 0 ot0 0 0 
Ship plaves ..... 915 .10 00 St.Petersburg, YO new| 4110 .. 0 0 0 
Cleveland,common ..| 9 0 .. 915 0 Ob .00. ceccece | oo -0 00 
Best weseceseeese| 91H «1010 0 | 0 -100 0 0 
010 .jJ1 0 0 0 -0 00 
60 -650 treseseeeees | 97 0 -000 
1} Refined, in blocks | {8 0 -0 00 
+13 0 0); Straits, flne—cash ..., /!3 0 900 
13 0 0 For arrival ......| 93 @ #200 
+12 lu 0) Tinplates, = box, 135 
+13 0 0) sheets, London— 
14 0 0 10, coke .... 18 0..114 0 
15 0 O IX. ditto.... 1140.2 00 
+1110 0 IC, charcoal. 116 0..-2 10 
+000 1X, ditto............| 2230.8 7 0 
+19 © 0} Tinplates, per box, 225 
13 0 0 sheets, Wales— 
IC, Cok@ sees ceveeee| 1 9 01.110 0 
6. = eseee 116 0..118 0 
= 1150.17 0 
+312 0 220.240 
6, = 0 07%... 0 08 
6. = 271) 0..29 0 v 
_ = |12 0 0..144 0 0 
+ 610 0 | Manu prices lower, 











PRICES CURRENT OF TIMBER, 
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Per 4% 486/48 £4 Per Load. ¥ 
Teak ... «++ +11 014 0/19 0 1410) Canada, Spruce lst..13 0 13 10 
Quebec, red pine .. 610); 310 510 Do, 2nd......10 1 

Yellow 0 610;/3 5 6 0}, 0. seeeeel 

Pitch pine 6 5) 4 0 410|| New Brunswick ....10 011 0/1010 11 
Quebec, oak 9 0|7 O 9 O|| Archangel, yellow ..14 10 17 10 | 1410 1510 

Bi 8 0/5 0 6 0}| Petersburg do LB Od 

Elm .. 7 8 0/415 6 0) Finland .. ° 

ABH ceccseee 8 0} 410 5 0| Memel & Dantsic .. 0 
Dantic& Memeloak 5 0 8 0/5 6 810 | Gothenburg, yel a 

T seseeeee 310 510/310 5 0 White ...... 

Undersized .. 210 3 5/215 3 5/| Gefle,yellow .. 12101410 12 O01 
Riga ...ccccceeeeee 4 0 4 5/404 5 | Christiania, best 3.01410 10 01310 
Swedish .. + 2310 8 5/212 3 0 | Other Norway......11 1013 10) 910101 
Wai Riga .... 415 615/410 6 15 || Battens, allsorts.... 91011 10/ 7 51 
Masts, Qube, rd. 410 6 0/410 6 0}| Firng. bds,sq.oflins.d. od.) od. od, 

ellow + 40 610) 4 0 610 1st yellow........14 617 6/12 613 

Mmel&Dnt0 0 00/0000 lst white . +138 614 6:10 611 6 

Oregon .....+ 9 012 0/9 013 0 Qud quality ...... 12 615 0| & 610 6 
Lathwood, Dantafm. 8 0 9 0/ 9 012 0|/| Staves,pr.sadrd Mi. ge 258) £8 426 

bt. P 0 O11 O11 01210 Qu pipe...... 8 0 0/1000 0 
Deals, per O, 12ft, by 3ft. Yin. eon...-20 023 0/30 032 0 
Quebec, Pine lit ..20 026 0/22 093 0 Baltic, crown pipe 250 370 0 0 | 250 0 965 

Qnd « «» «15 O17 01141016 0 Brack . ... 220 0 230 0 | 2250 2s 

Srd..+++.+++012 10 18 10|10 0 10 10 | 





SoutH KENSINGTON MusruM.—Visitors during the week end- 
ing 22nd Aug. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,914; naval and other collections, 
2114. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 6 p.m., Museum, 2123; naval and other collections, 85, 
Total, 21,236. Average of reps pe week in former years, 
14,498, Total from the opening of the Museum, 13,647,828, 
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THE BARROW Ts IRON AND STEEL | by Perry and Sons, of Bilston. 
Tue works of the Barrow Hematite Iron and Steel 


two are distant about half'a mile. The weekl uction | There is not a 
OF the tadet Sareaeas aFechigte HSN to @n00 toes hae it ig | laden trams pass up one of the 


always calculated that two or three furnaces are out for we at the same ne og they goth parr athe bed sm 
terati i ; main li t e con in 

Pm a The average height of the furnaces | Cown i te ibe Siler shake ted enw a to tobe meeting would begin on Tuesday, but the formal business did not 

begin until Wednesday morning, at half-past ten, when the chair 


i about 63, come of thom being 62ft. and others 65ft, | Pits attached to 
high. The first furnaces, built in 1859, were only 45ft. 
high, but these furnaces have recently been raised to éft. bays a, 
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(From our own Correspondent.) 
THE annual provincial meeting of the Iron and Steel Institute 
of Great Britain was commenced on Tuesday of this week at 
Barrow-in-Furness. The official programme set forth that the 
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All the furnaces are fitted | coke used in the works is chiefly obtained from South 
up with the bell and hopper mn with a view to the Durham, but the company have 
utilisati vhi poe anceaans be temp | coniese <f Chale eum i Boul 
Company, which were visited this week by the whole of | all the heaters and boilers without any fuel. The | district. 
the members of the Iron and Steel Tnateane who were | furnaces are distant about 200 yards from the steel works, 
present at the meeting in that town, are in some the intervening space being occupied by sidings and filling | THE [IRON AND STEEL INS 
i furnaces, oe red» RENELND Gt FES, MESON APRN 8, VD? AT BARRO 
teen of which ilt i i while ini ese sidings e one departmen other. 
aetna chor eaodin Wie nin single tarnstile about the works. All the | 


to open out 


TE.—MEETING 


e pig iron on being brought from the blast | by his Grace the Dake o Devonshire ; M. d’Audriniont, of Lidge 
of pi he ore, which is obtained at the com- }anpewr bly et heli cap weld ypeyabegy yu end 
Park Mines, mear Ulverston, averages is own in a row 
veka amides i ‘ti mie to i ist and the next day’s cast ; 
and so on until the end of | Dale, treasurer of the Institute; Mr. J. T. Smith, mayor of Bar- 
gebriende AAs ogc row and manager of the Barrow Hematite Iron and Steel Works ; 
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the great works in the neighbourhood of Barrow would s ont 


and cover any shortcomings that might be felt daring ee the m 

If it had not fos for the mii poh Eb 
portion of the trade which hai arent suc ped bined ons 
during the last five or six years, and with which the name of 
their late president was associated, could not have been 
developed as it had been. He trusted that the memories 
of the present week would be so far pleasing that on some 
future occasion, when Barrow and its neighbourhood was again 
poiated to as the destination of their autumnal visit, they would 
now see enough toenable them then to feel that there was a possi- 
bility of having an interesting meeting. 

e President —s it might perhaps be expected he should in 
the name of the Insti tute” thank the Mayor of Barrow for the 
cordial e he had just accorded to the members of the Iron 
and § nstitute,.and he would in their name extend the thanks 
of the Institute to the mayor. At the same time, as the members 
of the Iron and Steel Institute had been distinguished by those 
habits of caution so characteristic of all English assemblies ever 
since the Institute was founded, he would forbear making any 
remark upon the other portions of his worship’s address, until they 
had had an opportunity of verifying for themselves the distin- 

pao Sintict, which Barrow appeared to have made asvan iron- 
strict, = might perhaps go so far as to say that, from 
his own private inspection of the resources of the Barrow district, he 
= be pater ws to say that the mayor had not promised more 
th he was sure they would agree with him on the last day of 

x meeting had been amply verified. 
The secretary then made some announcements, chiefly relating 
to the routine of business, He stated, amid loud applause, that 
the King of the Belgians had accepted "the position of honorary 
ber, and that the council at their meeting on the previous day 
a agreed to elect Earl Granville president of the 

Institute for the next two years. 

The President said he did not think it necessary, from the ap- 

tow for the peemiaies, to » to pal the proposal as to Earl Granville’s elec- 

cation of that meeting. The council had in- 

structed a ~ spree with Earl Granville on the subject, 
and he would have great pleasure in so doing. 

secre’ , havin, announced that the scrutineers, Messrs. 

and Ridle: x =. in their report, which showed 


Prensa w members had been added to the Institute. 
e President said that the meeting would now p 1 to the 
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sppear ines the older rocks, in ther more mountainous parts of 


11\L@kordércar! ‘akdatton! ano lFdnu! of hem Hewiertd 
DEPosITs. 


The réd hematite deposits are found in two formations—the 
ae Silurian rocks and the mountain limestone, 

A,— Deposits in the Lower Silurian Rocks.—The deposits in these 
older rocks are veins which generally run nearly from north to 
south, or sometimes more in a north-western direction, the dip 

in some cases to the west, in others to the east, at os 

from 45 deg. to 80.deg. They have been chiefly foun 

the three lower divisions of the Silurian rocks, as, for instance, in 
the Skiddaw slates at Kelton and Knockmurton, and other places 
near Ennerdale ; in the green slates at Dunnerdale and Broughton 
Moor; in the granite at Eskdale; in the Coniston limestone 
at Waterblain. The general width of the veins varies from 
2ft. to 14ft. of comparatively solid ore, and is in every — 
subject to frequent variations. The most developed mines 
where veins of this group are worked, are those of Kelton 
and Knockmurton, ‘Ag At least nine veins are known there from 3ft. 
to 14ft. wide, some of which have been explored to a length of 
more than 600 yards. If the veins increase beyond the width 
stated, they are found to include masses from the surrounding 
rocks, as in the case of the Deasexiein and Kelton No.1 veins. 
The width of the former vein is, in places, up to 16ft. and 21ft.,the 
average being from 4ft. to 6ft.; the latter is up to 26ft, wide, 
while the general width is from 4ft. to.10ft. The working of these 
mines, situated as they are in mountainous localities, is generally 
favoured by the possibility of opening the deposits by adit levels. 
The expenses, however, are often increased by driving through 
roch, particularly if a part of a vein is cut off by a fault, or if the 
width of the vein is not very great. Where the veins are suffi- 
ciently wide one of the main conditions for working the mines to 
advantage is the facility for carriage by rail. Inthe majority of 
cases the ore has to be carted; the Kelton and Knockmurton and 
the Eskdale companies only are constructing railway linesto take 
the ore from their mines. 

B.—Deposits in the Mountain Limestone.—More important by 
far, on account of their generally ‘arger dimensions and greater 
pay of ore, are the hematite deposits belonging to the mountain 

mestone. Caverns are very frequent in this as well as in the 

tone of other formations, Such pre-existing cavities appear 








of the pepers on the programme, 

. Wirzburger, of Dalton-in-Furness, read the first paper 
o ” the Geology of the West Coast Iron Ore Districts,” as 
‘ollows :— 


I, ~Gacsocwal FORMATIONS. 


The rocks.of North Lancashire and Cumberland belong, in an 
ascending order, to the lower Silurian, carboniferous, and Permian 
formation and are covered at many places by drift. The lower 
Silurian rocks constitute the well-marked central part, the mountains 
of e lake district. They consist here of four divisions, which are, 
beginning with the lowest, from north to south :—(1) Skiddaw 
sla (2) Green slates and porphyries, (3) Coniston limestone, 
(4) Coniston flags and grits. The area which these rocks occupy 
is, from north to south, about forty miles in length, by about 
tw ty-five to thirty miles in width, The strata are much folded 
- steeply inclined; the general dip is to the south-south-east. 

Skiddaw slates consist chiefly of dark grey and dark slates and 

es, in places slightly purple in colour. ‘Che green slates are 
ribet pally composed of stratified greenish-grey felspathic ashes, 
in which frequently greenstone-porphyries and granites appear. 
A very marked horizon in the Silurian series is formed by the 
Coniston limestone, which, in an average thickness of about 300ft., 
can be traced from Millom, in the west, up to Shap, in the east, 
This limestone is of a greyish- blue colour, and includes a fow beds 
of limestone shales. It is followed by the Coniston fi: ags and grits, 
of which the dark-blue flags are the predominating rocks, hard 
grits being found only in a few beds. The Silurian rocks, as. they 
are'the oldest in the district, attain also the greatest height above 
thesea. While the mountains of the lake country are upwards 
of 3000ft. high, we find in the formations, following the Silurian, 
elevations only a few hundred feet. Those older rocks, to- 
gether with both the upper Silurian strata and the small area of 
old red sandstone, in the south-eastern part of Westmoreland, are 
surrounded by an almost continuons band of mountain limestone, 
the lowest division of the carboniferous formation. The principal 
interruption of this band is caused by the upper Permian sand- 
stone, on the west shore of Cumberland, between Egremont and 
the neighbourhood of Millom. It is the mountain limestone which, 
in the districts of Furness, Millom, and Whitehaven, contains the 
more important hematite deposits. At Whitehaven the limestone 
is in immediate contact with the Skiddaw slates, and in two other 
distriete-with- the Coniston flags, ‘The carboriferous formation is 
om reg sod at Roadie mye ; at Millom we have only the 

w. urnesg, in, addition, to, this, 
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to have been filled by the ore. The deposits, following the shapes 
peculiar to caverns, show all the varieties of form which mineral 
deposits possibly can assume. Principally are to be distin- 
guished :—(1) Flat deposits, which follow more or less the dip of 
the strata, (2) Veins, with a steeper inclination than that of 
the surrounding strata. (3) Deposits filling irregular hollows. 
district shows all three forms, which often pass from one 

into another, but there is this difference, that the majority of the 
Whitehaven ‘deposits, as well as the one worked at present at 
Hodbarrow mines, belong to the flat deposits, while in Furness the 
two other classes prevail. But also in the latter district flat de- 
posits are to be found, as, to some extent, the large deposit worked 
at Askam and Roanhead mines, as well as numerous flat beds 
which branch off from vein-like deposits. The distribution of the 
deposits is, like their general form, very irregular. In all three 
distriets many of them occur not far from the Silurian rocks. 
They appear frequently in the line of faults, as in the striking 
instance of the Montreal deposit, where the ore-bearing strata are, 
by a — brought into mee contact with the coal measures, 

(a) Deposits in Furness.—The general character of the Furness 
deposits is, that in most cases the ore extends upwards 'to the 
loose masses of drift, the top of the ore occupying the same level 
as the limestone. This seems to indicate that upper portions of 
the deposits, perhaps together with overlying solid strata, were 
removed by denudation, which is further probable by botilders of 
hematite being frequently found amongst gravel and clay of the 
drift. It isa » fa common to both irregular and vein-like deposits 
in Furness—as in a few similar cases at Whitehaven—that their 
width, in the manner of troughs, gradually lessens as the depth 
increases. Their longitudinal extent is generally at right angles 
tothe strike of the limestone. The irregular deposits, in their 
horizontal outlines, are bounded by a variety of curves, and are 
sometimes nearly ‘circular or elliptical. If they extend much 
more in length than in width, they pass into vein-like deposits. 
The largest irregular deposit is worked at Park, and in its 
western continuation at Roanhead mines. It extends with 
various curves, from east to west, upwards of 500 yards in length, 
and is from 120 to 240 yards wide. Overlaid by about 10 fathoms 
of drift, ore has been proved to a depth of 70 fathoms below the 
surface, the deposit extending to still greater depth. The 
surrounding walls dip (independently of thedipof the strata) gene- 
rally towards the interior, at angles varying from 40 to 80 deg. ; but 
at some places the wallsare nearly vertical, or the dip haseven anout- 
ward pannel The a saat at moa ol and “a0 gends 
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ay sappy ag where no ore has been discovered by 
cases two or more de; toe are known at one mine, 


er, mines, and in the bore- 
tie a Yad he br, 96 rg “The deposits of these latter 
seem to correspond with the upper and lower deposits respectively. 
The deposits extend, with irregular outlines, over large areas, 
and are often terminated by faults. Those of Mon and the 
two other mines named are more or less connected, and occupy 
~ reater part of an area of about 880 yards from north to south, 
e run of the deposits, by about 960 yards greatest extent in 
e direction from east to west. In a similar way the deposits 
- “Parkside and the adjoining mines are contained in an area of 
about 600 yards from north to south, by a width of about 500 
yards, The thickness of these deposits i is considerable, and fluc- 
more from 30ft. to more than 100ft., owing to irregularities of 
roof and floor, the latter being generally more irregular than the 
former. Most remarkable are the pillars of rock between roof and 
sole, which occur, for instance, at Cleator mines. They are from one 
to twelve yards thick, and of various lengths, and are seen in several 
rows dividing the of ore into broad strips, running nearly north 
-and south, uently there are, as at Cleator, sudden 
steps in the sole, from 3ft. to 5ft. and even up to 20ft. high, run- 
—s likewise nearly from north to south ; or we find the floor in 
clined in a direction different from the ordinary dip of the deposit. 
The Parkside deposit has whirlstone in roof and sole, while the 
roof of the Montreal deposit is sometimes shale, from 2ft. to 6ft. 
thick, and then limestone; in other places of the deposit, the lime- 
stone lies directly on the ore, the sole being generally formed by 
the limestone. With the exception of the overlying shale, which 
has to be removed in the course of working, the roof of the deposits 
is generally very firm, and does not break sometimes for years. To 
the comparatively solid roof and the greater hardness of the ore 
are to be attributed the vast open spaces made by mining, which 
form a striking contrast.with the Furness mines, where the 
enerally soft nature of the ore requires, and the gradually sub- 
siding cover of the deposits permits, a lesser height for workings. 
Besides the flat deposits there are numerous veius in the White- 
haven district. In some instances both classes are combined, as at 
the Winder, Parkside-Eskett, and Salter and Eskett mines, At 
these mines there are veins which dip at-an angle of about 45 deg. 
to the east, the width being at places from 10ft. to 35ft. The 
hanging side, which is the sunken part, consists of higher beds than 
those in the foot-wall, From these veins one or more flat deposits 
branch off, which, following the beds, dip towards the west. 
At the Winder, and Salter and Eskett mines the flat ore is found 
in the hanging wall, at Parkside-Eskett in the foot-wall. The 
deposits of the three ‘last-named mines are, at places, in close con- 
tact with the slate rocks. 

(c) Deposits at Millom.—Resembling the flat deposits of the 
Whitehaven district is the large deposit of Hodbarrow mines, near 
Millom. Overlaid, for the greatest part, by limestone, it is from 
east to west about 470 yards long, by 170 yards to 240 yards in 
width,)the thickness of the ore being in the eastern part from 72ft. 
to 90ft, The dip of the deposit is at an angle of 12 deg. to the 
west, At some distance to the north-west a second deposit is being 
explored, which is. probably connected with the first one, and is 

erhaps of still greater dimensions, This second deposit is overlaid 
loose masses of drift. 


III.—MINerat Composition OF THE DEPOSITS, AND CONCLUDING 
REMARKS. 

Of the red hematite which fills the deposits described, various 
classes are to be distinguished, but principally two—hard, or blast 
ore, and soft ofe. The first occurs chiefly in the Whitehaven 
district, at Millom, in many deposits of the older rocks, and is not 
wanting i in Furness, as, for instance, in the deposits of Askham 

Roanhead, and in Stank mines. Thes6ft-ore is thiete Sant 
in the majority of the Furness mines, and tosome extent in Kelton, 
and a few other mines of the older — The hard ore appears 
in the crystallised form as kidney and pencil ore, and in particu- 
larly beautiful specimens in the itehaven mines, where specular 
ore is likewise very frequent. The soft ore consists of minute 
pasticles, not firmly connected, in which somewhat larger and 

arder — pieces are embedded. The latter look like frag- 
ments without being such, and are to be considered as irregular 
concretions. In some cases these angular pieces are entirely 
absent ; the ore then consists of the softer matrix, and is chiefly 
used in the puddling furnace. Of other minerals occurring in 
small quantities in the deposits are to be named —quartz, calespar, 
peroxide of manganese, and, at Whitehaven frequently, brown- 
spar. Comparatively rare are barytes and pyrites of iron, All 
deposits contain, at places, detached pieces of rock from the sur- 
rounding strata, and, especially in Furness, masses of red and 
white clay and sand different from those of the drift. The sand 
geo sometimes into a soft sandstone. Itis found in those mines 
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la which 


i prosecuted hy Messrs. Bai 
would lead to a great development of these deposits, which had 
been looked upon hitherto as infetior and scareely worthy’ of 
attention, f 

Mr. Cliff asked if the hematite deposits in the Whitehaven dis- 
ttiot were continuous, like the coal measures? 

Mr. Wadham’: No ; it is liable to be cut up by faults, 

Mr. Cliff: The faults that don’t interfere with the coal interfere 
with the iron ore? 

Mr; Wadham : They are not, ly speaking, faults ; they 
are interruptions, and they cut off the deposits of iton ore, In 
some cases you will find a continuation at the other side, and im 
other cases it is a blank, 

A vote of thanks was then passed to Mr, Wiirzburger for his 


paper. 
PSM. ney eo Brogden, M.P., -. read a a am 
Rampwside ng, near Barrow.” +A; pa on ‘ 
Ores ‘of Sweden” was contributed by Mr Charles Smith, 
of the Barrow Iron and Steel Works. Mri A. L. Steven- 
son, mining engineer for Messrs. Bell Brothers, the. firm 
of which Mr: I. L, Bell, the president of the Institute, is the 
al, read a paper on * Ironstone Minimgin Cleveland.” Mr. 
J. Wrightson of the Teesdale Ironworks, Stockton-on-Tees, next 
read a paper on “‘ A New Wagon Drop for Blast Furnaces,” The 
last paper on W 's list was one by Mr. Robert Lutiyy, on 
‘“ Valves suitable for Working Hydraulic Machinery ;” the author 
was, however, unable to be present, and on the motion of the 
President, his paper was taken as read. This finished Wednes- 
day’s ee and the members of the Institute proceeded to 
ingpect the works of the Barrow Hemiatite Iron and Steel Company, 
we have described in the preceding page. 








LETTERS TO THE EDITOR. 
We do not hold ourselves the opinions - 
( not our hy orm ms opwni of owr corre 





THE LIGHTING OF RAILWAY CARRIAGES AND TRAM CARS, 

S1rk,—On the 26th June you published an account of the system 
of lighting adopted by Herr Julius Pintsch, I herewith beg to 
forward for your inspection copies of the two patents, viz., that 
of Herr Pintsch and my own, by whith you readily perceive 
the identity of the two. My patent is dated June 23rd, 1869, and 
was applied successfully on the Midland Railway trains for three 
hod upon fifty-two cocrigre ; I fitted one carriage to run thirty 

ours without refilling; the simple reason i! this company 
thought proper to discontinue it was this: In self-defence I was 
compelled to expose certain eniust and exorbitant yewends 
made by an official upon me, who, in uence, was called upon 
to resign, and my share of the reward was having my name struck 
off the books of the company, 

With to, the London street cars, I have to inform you 
that the t car fitted up by Mr. Bristow on my patent 
has been thoroughly tested at the Camden Town | ” 
in the’presence of a number of scientific gentlemen and the autho- 
rities connected with the company, who evinced the utmost satis- 
faction with the result. The light was both brilliant and steady, 
notwit! the severe test to which it was exposed in running 
over points and stones placed on the metals; of course there is 
not the slightest unpleasant smell attending this light, thus one 
great evil 80 long complained of has been overcome, I have had 
the honour of receiving two medals and two honorable mentions 
for my Hyar DvckHam. 


tents 
12, Oxhey Villas Upper Holloway. 


f fo REVOLUTION IN ig Maal i 
S1n,--I wish to draw public attention, through your columns, to 
what I think a very unfait and unjust act on the part of a society 
whose aim is to. draw out the inventive genius of the country, by 
offering prizes for various inventions—I refer to the Society of Arts, 
Some m ago Admiral Ryder wrote a letter to this. society 
stating that it would be very advisable to offer a prige for the best 
revouasien j ubleoher, an snstenient whieh we to indinate, host on 
and in.the engine-room the speed of the es, Such an 
instrument was necessary for ships when keeping 1 line, and per- 
forming other evolutions common only to men-of-war, , Was 
to, and in. a circular issued some eight or nine months since, 
the gold medal of the society or £20 was offered for the best instru- 


ment exhibited by the 1st of J: In the struction certain 
peered were rosin aa. ~ ¢ conditions for pd on 
were enum 


On, this appeal of the society being e some 
seventy or eighty indi some of them made at great, cost— 
were sent in by the date specified, and after an interval of some 
weeks, the whole, with the exception of nine, were returned at the 
owner's cost, many appare’ never having been touched, much 
less having been tested, These nine, as the society, mforms. | 
us, have been selected after trial for 4 f competition on some 
ship,. What I consider unjust is, that all havenot had a fair 
trial—some, I believe, never having been tried a, 

St linecae T 


ing made engineering my study an 
eaten & 
do not, wi hfe place myself on an equality with the eminent js 
who pi at the late trial, and from the fact of my. having 
the working of several sen the society's hall—that 
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bran of contract on their part, Fam Pray, 
vonport, August 20th, 1874. 


$ i BROADCAST MANURE DISTRIBUTORS, i 

Sin,—Granted that Mr. Chambers’ statement of the width of 
his broadcaster is correct, it very little affects what I said, and 
what I did say could do no injustice to: him or Messrs. Garteétt. 
By a singular accident this ee er ee eee 
was the only one I noticed that I did not take accurate méasure- 
oor 2 of, —— I concluded it would ‘‘ cover about six feet, or as 
much as 


| doubt but that Mr. Chambers and Messrs, Garrett give value for 






jat hand to make superphosphate or guano of a dry powdery cha- 
racter at the time of b f n arraed or Grilling it. As to the prizes 
going to the drills whieh had Chambers’ systein of delivering 
man this for nothing. In noticing Messrs. Reid’s 
second prize drill, I said (p. 44, July 17th), “‘ The sowing of 
superphosphate by this drill in the trial field was very regular,” 
and one of the judges afterwards volunteered an opinion to the 
effect that Messrs. Reid had an excellent manure drill, from 
which I concluded that the judges ,< > with me that the 
less expensive arrangement of Messrs. "s drill was equally, 
if not more effective, and, therefore, more economical, I have no 


money according to thé amount of work there is in one of their 
broadcasters. But from this { do not conclude ‘that in these days 
of mechanical ingenuity some one else cannot be equally successful 
in doubling the size of the implement at the same cost, or in 
making one of the same size at half the price. 

Your CoRRESPONDENT. 


THE STRENGTH OF BOILERS. 

THE Board of Trade have been frequently asked to publish all 
the details of the rules on which their advisers act in recommend- 
ing the amount of pressure for steam boilers. They have, there- 
fore, in the following circular put the whole togethen for the in- 
formation of engineers and boiler-makers. 

When boilers are made of the best material, with all the rivet 
holes drilled in place and all the seams fitted with double butt 
straps of at least five-eighths the thickness of the plates they cover, 
and all the seams at least double-riveted with rivets having an 
allowance of not more than 50 percent. over the single shear, 
and provided that the boilers have been open to inspection during 
the whole period of construction, then 6 may be used as the 
factor of safety. But the boilers must be tested by hydraulic 
pressure to twice the working pressure in the presence and to the 
satisfaction of the Board’s surveyors. But when the above con- 
ditions are not complied with, the additions in the following scale 
~y be added to the factor 6 according to the circumstances of 
each case. 


A | 15 [Tobe ailded when all the holes are fair and good in 
| > longitudinal seams, but drilled out of place 


ter > 

B | ‘% JTo be added when all the holes are fair and good in 

the longitudinal seams, but drilled out of place 

before bending. 

C | ‘3 {To be added when all the holes are fair and good in 
the longitudinal seams, but punched after bend- 
ing instead of drilled. 
| ‘S {To be added when all the holes are fair and good in 

the longitudinal seams, but punched before bend- 


ing. 
E* ‘75 | To be added when all the holes are not fair and good 
in the longitudinal seams, 
F ‘1 |To be added if the holes are all fair and good in 
the circumferential seams, but drilled out of place 
after heeding, 
G | ‘15 {To be added if the holes are fair and good in the 
circumferential seams, but drilled before bending. 
H ‘15 | To be added if the holes are fair and good in the 
circumferential seams, but punched after bending. 
I ‘2 |To be added if the holes are fair and good in the 
circumferential seams, but punched before bend- 


ing. 
J* | ‘2 |To be added if the holes are not fair and good in 
the circumferential seams. 


o 
ct 


K | “2 1To be added if double butt straps are’not fitted to 
the longitudinal seams and the said seams are lap 
and double riveted. 
L | 1 |To be added if double butt straps are not fitted to 
i 


the Jopsitaittial seams and the said seams are Jap 
































ne oar and treble riveted. ° ‘ 

M_{ 3. [To be added if only sitigte! Butt straps are fitted to 
the lon al seams and the said seams are 
double riveted, 

N 15 | To be added if only sifigle btitt’straps are fitted to 
the longitudinal seams and the said seams are 
treble riveted, 

O. | 1°. |To be added when any description of joint in the 
longitudi is single riveted, 

P| 1 [To be added I erential seams are fitted 
with ‘straps and are double riveted, 

Q |, .2 Pe Je oat i ee dea ast og pep Het 

i raps and are e riveted, 

R | ‘1 [To be add t rotnifendntial seams are fitted 

| with double butt straps and are single riveted. 

s 1. | To be added é umferential seams are lap 

joints and I eed, 

T {,,.2. {Tobe added f tififeredttiat scams are lap 

sag 4S She neds rout 

‘0 ireunt pint er are lap 
and “a Dlates tie fies under or 
are ee kee. oe 

‘vj 3°, "Tmo be” addea whieh’ 26" oireutferenitial: seams are 

(not, fitted with double butt, straps and double 
riveted, When, the boiler is of such a length as 
} bf, a oth ends, or is of wnustal length, 
. 5u ne, ‘ 
$e} ih RRR Aa ce the eh aang ay oak 
So] (#4 Le be ¢ en, the iron is in dny way dou) 
1 xo th Froyar is hot satisfied that it is of the 
J , ME Piatt [ i \ ~ ‘ . 

¥. }..165.} To, ; is dot-open to inspection 

pak mite ils of its pa rR ay 
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adopt es re oubil from the scale given in this cit- 
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(mitch dtameter rive) = 100 = 2 plate at joint.es eompared 
| tarroms si paesty ovituyas Meith the solid. plate, i 


thet;are;drilled in place must be “pert e 
| varetaten and the holes sligh Sounterstatt me a 
| sides, Butt straps must be cut from plates (and not from bars), 
| and must be of as good quality as the shell plates, and for the 
| longitudinal seams must be cut across the fibre. The rivet holes 
| may be punched or drilled when the plates are punched or drilled 
| out pf plage, but when drilled in place must be taken apart and 
the burr taken off, and slightly countersunk from the outside. 
When single butt straps are used, and the rivet holes in them 
punched, they must be one-eighth thicker than the plates they 
cover, ‘The diameter of the rivets must not be jess than the thick- 
nees of the plates of which the shell is made, but it will be found 
when the plates are thin, or when lap joints or single butt straps 
are adopted, that the diameter of the rivets should be in excess of 
the thickness of the plates. —THomas Gray. 


OxForD ‘Main Dratwace.—The Oxford Local Board at their 

eting on W ley last have resolved to proceed with the con 
strugtion of the outfall sewer and other works from plans prepared 
by Mr. W. H. White, their engineer. 

OBERON EXPERIMENTs.—The third experiment at Stokes Bay 
against the Oberon will to-day (weather permitting) take place at 
3 p.m. It will be a repetition of the first and second experiments 
in all particulars, except the distance of the charge, which will be 
60ft. horizontally from the nearest side of the vessel. 

VOLCANO IN THE SoutH Pactric.—The Melbourne Argua has the 
foilowing among its news from the Sout: Sea Islands :—"** On the 
30th of April, Captain M’Kenzie observed what he believed was a 
submarine volcano in a state of activity. When about midway b: 
tween Haabai and Tonga, two of the Society Islands, about twel ve 





miles from land, he observed a large column of water shot up fully 
100ft, into the air. There was a dense cloud of what appeared to 
be steam rising from the ejected water. Captain M’Kenzie was 


afraid to go sufficiently near to ascertain whether it was warm 
water that was sjected, but upon this point there can be little 
doubt. The spot where he saw the water sent up is marked 
on the chart as a shoal, and so long as he was in sight the water 
continued to be sent upwards with equal foree.” 

GrrMan- ARTILLERY.—The result of the trials made with the 
new Krupp field guns constructed for the German field artillery 
has been in every way satisfactory. The new guns, besides having 
a larger charge of powder than has hitherto been employed by any 
nation, earry a long grenade with a very strong explosive mixture, 
so that when fired it bursts into two and a half as many fragments 
as an ordinary shell. The shrapnels, too, contain more shot than 
the ordimary.ones. The new guns are also provided with iron gun- 
carriages, anil their total weight, even in the case of the heavier 
calibres, is not 99 great as that of the present eight-centrimetre 
gun. The firm of Krupp has engaged to provide a sufficient 
quantity of these guns to equip the whole of the German field 
artillery, with the necessary reserve, by next spring. — Standard. 

Coat In InpI4. —Mr. Walter Ness, who is now superintending the 
working of the collieries in the Warora district, Central India, has 
written a most interesting letter, in the course of which he states 
that the mineral deposits of the country in which he now finds 
himself are marvellously rich, He states :— ‘‘ We have now in one 
field of about 1000 acres a couple of seams, one of which is 15ft. and 
the other 20ft. thick. Sometimes the two seams are close together. 
They have a great resemblance to the Staffordshire thick coal. 


There are other parts of the coal-field where the seam is from 50ft. 
to 60ft. thick. So you see the bulk is all right. I have just got out 
a few tons of the coal, and shall be able to know move of its 
quality by and by. But I was recently out on the iron ore about 
forty miles east of Warora. I never saw anything like them. The 
ore yields over 70 per cent. of metallic iron, being magnetic. If 
the coal and iron ore can be converted into iron, or the one made 
to convert the other, it will be a great thing. There are millions 
of tons of this ore on the surface.” —Gri fiths’ Iron Trade Lrchange. 


MANCHESTER STEAM Users’ AsSSOCIATION.—From the 27th of 
June to the 2lst of August, inclusive, 475 visits of inspection were 
made by the engineer of this association, and 1058 boilers 
examined, 655 externally, 22 internally, 8 in the flues, and 373 
entirely, While in addition 13 boilers were tested by hydraulic 
pressure., Fiye of these hydraulic tests were applied to boilers 

y in use. to ascertain their fitness for the pressures at which 
they were worked, while in the other 8 cases the boilers wort new 
ones, and were tested not only by hydraulic pressure, but also 
specially examined both as re, their construction and complo- 

ent of, fitti afore leaving the maker's yard. During the 
ve period the following defects have been met with ; -Furnaces 
out of shape, 7,—2 ie epee fractures, 48; blistered plates, 
31 ; internal corrosion, 36 ; external ditto, 14,—2 dangerous; in- 
ternal grooving, 32,—1 dangerous ; external ditto, 1 ; feed appara- 


4 tus out of order, 2; water gauges ditto, 2; blow-ont apparatus 


ditto, 3; fusible plugs ditto, 2; safety valves ditto, 7,—1 dan- 
gerous ; pressure gauges ditto, 23; boilers without blow-out ap- 
paratus, r Total, defects,—6 dangerous, 

LavNou or A Royal. Yacut,—On Tuesday forenoon there was 
launched from , Earle’s Bhipbatiding and Engineering Company's 
yard at Hull a seoond steam yacht for the. Czarewitch of Kussia, 
The vessel, which was christened the Czarevna by Miss Cissy 
Reed, is a three-masted schooner 200ft. long, 28ft. beam,’ and 
15ft. 2in. deep, her tonnage, = me * sae een Page 

e been ined by Messrs. Penn, Greenwich, with a peir o 
* ple Sine cnginies of 130-horse power nominal, working 
up to about bere ower, The cylinders are 34}in. and 5éin. 
respectively, with a 3ft, stroke. Her propeller is 11ft Gin. in 

i ter.., great power and her singularly fine lines, are ex- 

to resylt in a yery high rate of speed, The Czarevna is yery 
Peetedalcly tted, the state apartments being of polished oak, 
rosewood, and walntit, and richly upholstered. The Czarevna is 
so riearly finished that it is expected she will leave for St. Peters- 
burg at the end of the present week, My, K. J. Reed, DEP., was 
present at the launch, and he with the visitors aterrerce inspected 
the Peuetiey mn steamer. This vessel is rapi Y, pbroaching 
completion, her, engin having been nearly fixed. 3, intende 
to Taudich Net on the oft inst. In the same yard two corvettes 
and a gunboat for the British navy are abont to be built, and 
Shete AP in the yard two large steamers for the North German 


‘iG Capniges ON THE MerRoroLitay RagLWwAy.—The in- 
eration of etoking carriages on the if wep Railway 
no other pressure than that of a feeling which operates so 
on most railway pani ation for the com- 
"the Di —is a step which merits the cordial, ap- 
al.of the pn heel. n evident that the axemption 
8 company from b ebshatory obtigasion Sap peer upon others 
ae udicious, the a’ penhere which es 
i day ct sucha nature as to rendér thé inbalation of 
obacce rather @ necessity than a luxury,, dee impossible. to 
eve that nonsmokers will suffer any inconveniénce, from the 
change. On the platforms of the stations it will be for them at 
the worat only the substitution of an aay asant but still whole- 
© an Hasnlacting, pall fos 008 which is both 
injurious ; while, as regards the interior of the 
ought, and. e pare ho doubt Will, be ag strictly, co! 
| other tines: to the cOmpartments of the train whi 
: Motropolitan, J 
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fant duty o atic fraw - 
trated upon them by which of late years 





| 4UHf tho rivets ate exposed to double dhenr, thlulttply the percentage as 
found by 1°5. 
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di passengers, 
have been so alarmingly on the increase,—Pall Mall Gazette. 
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CUPOLA AT THE POLYTECHNIC SCHOOL, ANGERS. 2 
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WE are indebted to the Bulletin Mensuel de la Société des Anciens 
Eléves des Ecoles Nationales d’Arts et Métiers for the vesrape gu br 
drawing. The facts in connection with the cupola may be briefly 
stated. The most noteworthy feature is the method in which the 
air is distributed by a belt round the cupola. As all the dimen- 
sions are given, anyone wanting a small cupola can be at no loss. 
The results obtained are as follows :—In chi the cupola 
330 1b, of coke and 11001b. of iron are used, @ subsequent 
—e of coke weigh about 55 1b. The four lower tuyeres are 
fitted with sight holes of coloured glass or talc, fixed as shown ; 
the four i tuyeres have a diameter of 2°l6in., and a uniform 
distance of 25in. They are intended to prevent the escape of car- 
bonic oxide, and no flame escapes from the top of the cupola, The 
rate of melting is a little less than four tons per hour, the pillar 
of blast reaching 8'46in. of water. The shell of the cupola is of 
cast iron. As to the cost of working, in 22 meltings 51 tons of 
iron were melted by rather less than 44 tons of coke. The coke 
used is of inferior quality, made at the school in a little oven which 
Fecagd about a quarter of a ton. The cupola has been at work for 

our years, 








INSTRUMENTS FOR MEASURING THE SPEED 
OF SHIPS._MEMORANDUM ON MR, FROUDE’S 
EXPERIMENTS WITH THE APPARATUS,* 
Tuer following paper, from the pen of Mr. Froude, will be 

read, we doubt not, with much interest, It virtually 

describes certain experiments carried out by Mr. Froude, 
at the instance of the British Association, with instruments 
for measuring the speed of ships :— 

It seems best to begin by stating broadly the results which appear 
to have been established, and to defer the description of the appa- 
ratus used, and of the manner of trying the experiments, dan of 


the individual results. 
(1) If oF ovr ee mo’ edgeways through the water, and the 
end of a pipe connected with a pressure gauge is brought square to 


the plane and terminates flush with the surface, the motion of the 
plane causes a small positive pressure within the pipe amounting 
to about °04 of the pressure due to the head. If, however, the 
end of the pipe be not very exactly flush with the plane, this 
positive pressure is increased if the projecting part is on the rear- 
ward edge, and is diminished, or even es negative, when it 
is on the forward edge, Ifthe end of the pipe be flush with the 
plane, but have its internal slightly rounded off, the positive 
pressure caused by motion of the plane very nearly If 
be Aaah phn adbedag ig hha matings: bi jush end 
pn by the motion ifthe ben Jj 1 posit eer fh 

cau y the m of the plane, nor ive or ive pressure 
pte 2 Mon disc bsg Ps line of ‘notes uaa the 
angle is considera! say some 5deg, or so—a very m 

angle than juced considerable effect of this kind with the 
The pipe with which these results 

ter, and the speeds used 


(2) In a cylindrical tube 
to the line of — h closed 
in the side, gle of the “‘ neutral point” te 
— 
hole in it. The 
greater is the the new 
neutral point in a tube 1‘lin. exernal 


* British Association Committee. 


d 
La 


Be 
see 


iFEEE 








diameter hole, seems about 40°5 deg.; that of the same tube with | 
a hole jyin. diameter is about 43deg., and that of a tube }in. 
diameter with a hole #;in. diameter is about 45‘5deg. The posi- 
Hens of the puries prass re also mae atecsed by vor 
unknown condition, mdent a upon the ° 
projection of the tube “into the Guid, aad which I alk mae 
possibly have been of the nature of a vibration of the tube. Of 
this I shall presently speak more fully, and I will metely say here 
that it unfortunately renders it im ble. to say how far the 
nentral angle is affected by close proximity of the hole to the end 
of the tube. 

(3) The maximum positive pressure—which was obtained, of 
course, with the hole pointing directly in the line of motion—falls 
slightly short of that theoretically due to the speed, and is 
apparently unaffected either by the size of the tube or the hole in 
it. It appears, also, to be unaffected by the above-mertioned un- 
known condition, being ly identical under all conditions, 
except when the hole approaches close to the end of the tube— 
wit! ual to the diameter of the tube—in 


itive for of angle. At 
angles of more thee 50 fee the ostaasn es Stave unsteady, and 
it was im; to obtain accurate measures of it ; but the obser- 
vations show consistently a maximum of negative pressure at 
somewhere about 70 deg., and then a decrease in its amount of 
about one-third or one- between 70 deg. and 90 deg. From 
90 . to 180 deg. the negative pressure remains about uniform, 
not showing ow, Ah with pipe end flush with underside of deck, 
nor those with hole in stopped end of pressure tube, 
The annexed diagram shows the pressure for all es between 
0 deg. and 180 deg. under three of the different conditions tried. 
The curves thus ted 0 deg. and the neutral angle 
somewhat resemble a curve of sines. The degree of resemblance 
is indicated by the companion curves shown in dotted Hines, which 
are true curves of sines. It may be observed that the wider the 
neutral angle the greater is the departure from the companion 


curve. The amounts of these negative pressures, besides being, 
as already mentioned, rather indefini' Bit e 
fluctuations of the column, seem erably the 
unknown condition referred to, and therefore it is im- 
possible to tively as to their absolute amount. 

(5) A hole in nd datont af in, Do.sidin, of. the 
pressure tu as e experiment for 
pressure—gi in amount 


7 nee seg Fy oY go 

aes o Se le in the disc w 
end of tube. In the case which I tried the tube was 1‘lin. 
external diameter, the hole was eccentric 
in the dise by about half the 


A railwa; 








| shorter pipes as in its highest 
| surface. In the tabylated statement of experimental results, the 
| level of the pressure hole above the end of the tube and the 
| immersion of the end of the tube below the surface of the water 
' are 


| called the ** vacuum chamber.” 





ight and dead evel at the 
water; the space between the rails 


and the rails being traversed 


. a stout 
by an endless wire-rope. : 


ry 
a 


, as the first step in filling the 
cistern water; -pipe is then clamped ; ¢ ¢, an 
wong serps do which leads out of the chuck at a lower level 
than that of , and conveys the water to the indi- 
cating of the apparatus. This pipe is long enough to allo’ 
the ar and pressure-tube to be revolved at pleasure, and set 


mouth- 


the arbor namely, in which 
clamped so as to define its level. The collar, with the divided 
disc attached to it, can be clamped in any required circumferen- 


tion relatively to the'line of motion. h h, 
tube, with scale for reading the level at which the water stands, 
It may be serviceable to observe here that with a view to many, 
rhaps, sufficiently obvious points of convenience; the principle 
adopted in the arrangement of the apparatus is one in yirtue of 
which, regarded as a pressure gauge, it might be termed a “‘ sym- 
fisometer,” the variations of pressure to be recorded being, how- 
ever, not those of the atmosph th Ce nee pe 
vary during any individual ‘‘run,” that variation would confuse 
the result ; but this is a condition which may be safely left out 
of the account—but those of the pressure of the water on the 
open end of the instrument. After this general explanation the 
description is resumed; 7 j is the vacuum chamber, to which the 
lass tube h h is connected by an air-tight joint, the required 
egree of exhaustion being produced in it by the descending leg of 
a syphon connected with it by a pose which can be opened and 
closed at will, or being regulated by the admission of air through 
a suitable inlet, which is also under control; & & chamber for 
charging syphon ; / / deck of thin board for restraining the surface 
of the water and preventing the formation of waves and conse- 
guent dissipation of pressure. This deck is securely bracketed 
tom the frame of the truck, and the pipe Pappy through a closely 
fitting collar, which is keyed in Y ayes on the deck, 
The apparatus as shown in the drawing exhibits one of the 
ition with relation to the water 


E 


3 








ted in separate columns. It is obvious that under the 
arrangement described the changes of pressure indicated hy the 


| rise or fall of the water in the glass tube include not only that due 


to the difference in the height of the column, but also that due to 
the variation in the tension of the air within what has been 
This circumstance has to be taken 
account of in the interpretation of the observed results, and in- 
volves a calculation which, however, is readily made in terms of the 
rates of the diameter of the glass tube to the ar of the air- 
chamber. Taking account of the dimensions of the parts, the 
correction is made by adding 15 per cent. to the observed change 
of column. This correction been made throughout in framing 
the table, and the figures there given may be accepted as ex- 
pressing the true pressures in terms of water at about the tem- 
of 60 deg. Fah. The vacuum chamber was effectually 
with e, so that changes of atmospheric tem- 
should not affect its interior. The adaptation of what 
has been called the water-deck was found to be absolutely neces- 
sary after a few preliminary trials had been made without 
As the depth to which the préssure pipe could be immersed was 
of course limited, it had of course from the first been a question 
how far the ya on the apertures would be affected by the 
roximity of the free surface of the water, since the natural stream 
ine forces, which would have existed in their completeness had 
the immersion been of unlimited depth, would inevitably tend to 
resolve themselves to some extent into some kind of wave motion 
or surface disturbance ; and the first few preliminary trials led to 
the suspicion that the cause was producing results of tangible 
magnitude, and to the belief that they might become pa great 
at high wry ag a trial was therefore made at a speed of 900ft. 
per minute. ¢ effect of this speed was so remarkable as to de- 
serve notice, if as aff a striking exhibition of some of 
the forces inherent in stream line action. The end of the pipe 
was immersed 2lin., the pipe being I}in. in diameter. Imme- 
diately in front of the the water rose in a thin sheet, which 
was shattered on the underside of the divided disc. In the im- 
mediate rear of the pipe the exact state of the water surface could 
not be very clearly didcatned, because the conoidal sheet of water 
which shot upwards from the sides of the pipe and was shattered 
oy See framing of the truck fell in such a heavy rain as to 
view. Probably, however, the water surface was opened in a 
deep gash n to the full depth of the tube’s inimersion. The 
most striking phenomenon was that which a: at a small dis- 
oe he pom slowed By th At ae 3ft. ere Nd we tube the 
gas me the gradual meeting of the side streams 
which had bounded it, From this t to about 7ft. or 8ft, 
farther sternwards there rose vertically a central wall of water, 
the crest of which, in its side elevation, had a parabolic form—as 
far as could be estimated by the eye—the highest part of the ridge 
being certainly over 2ft. from the natural water level. 
tional form was tolérably discernible when it was looked at end- 
© that of an ordinary fountain 
from a circular orifice, the thickness increasing as the w 
volocity lessened, till at the crest the water spread la yina 
kind of mushroom form, and fell in streams on either side. These 
streams in side view formed rugged sh <! teedmnage. 





would of course produce results of sensible magnitude at smaller 
speeds ; but it seemed that a tolerably effective remedy would be 
ay Ne mmm the water-deck, ‘which has been 

This was so arranged that the depth of its immersion could be 
varied with moderate limits. If too little immersed it would: not 
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diameter underwent most abnormal disturbances; and though it 
can hardly be said with that tr would account for 
these, it isthe only condition which itself as a possibly re- 
levant vera causa; and even in the experiments which are reported 
there afe certain discordances which may possibly be attributable 
to the same cause, though the tubes used were stiff, and were 
pretty rigidly held at the deck level. The discordances, or unin 

telligible differences, are felt, not in the maximum pressure 
delivered on an aperture exactly facing the line of motion, but in 
the pressure exhibited in the experiments relative to the position 
of the neutral point and to the negative pressures. In perform- 
ing each experiment the aperture was set in the required direc- 
tion, and the apparatus clamped. The zero was then brought to 
aconvenient level according as a negative or a positive pressure 
was to be expected. ‘he zero was recorded, and the mean height 
attained to the water in the tube was also recorded when the steady 
speed was attained. Partly because time did not permit the ex- 
tended variation of conditions which was desired, partly because 
at higher speed increaseof tremour or of the unknown cause of irre- 
gularity, whatever it may he, was to be apprehended, the speed 
adopted throughout the tabulated experiments was 360ft per 





neutral point at a little over 40 deg. for the line of motion, which | 
Mr. Berthon discovered and determined with approximate exactness, 


and announced long before the promulgation of the doctrine of | 
stream lines had shown that such a point must exist nearly in that 
position, appears to involve special difficulty in its utilisation as | 
the basis of a pressure zero; and difficulties hardly less serious | 
in amount attach themselves to the determination of the two 
other conditions which have been referred to. 

It is no doubt true that subsequent examination may determine 
with sufficient exactness the conditions which govern the relation 
of the negative pressure in the rear of the tube to the itive 
pressure in front of it, in such a manner that the causes of uncer- 
tain variation may be excluded, and that the entire disturbance of 
mpoemos may be capable of definite interpretation ; and if this can 

accomplished the my! diffi ing to be encountered is | 
that which arises from the motions imp by the of the | 
ship on the fluid which she displaces; this too, however, may 
prove not altogether intractable. Apart from the unexpected 
variations in results, the general character of which been 
already known, the only new results which have been brought out 





by these experiments have been those which relate to the state of 


British Association Committee on Instruments for Measuring the Speed of Ships. Table of Results of Mr. Froude's Experiments with 


| 


| 


the Apparatus described in his Memorandum. 
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THE FORM, ENDURANCE, AND MANUFACTURE 
OF RAILS. 
(Continued from page 178.) 

Diagram No. 2 shows the 50 lb. iron rail I adopted for branch 
railroads; height and base each 3hin., stem 15-32 thick, head 23 
wide and 14 deep. More than 30,000 tons of this pattern, rolled by 
the Allentown Rolling Mill Company, are in use on different 













/” \ INDIA RUBBER TUBES 
) ChoINAPUY CLOSED BY PINCERS 














N.B.—The pressures are throughout given in decimals of a foot, and 


give the true pressure—not that actually read off the instrument. 
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minute. After these explanations, the details of the experiments | 
which are given in the following tabulated statement must be | 
allowed to speak for themselves. It does not, however, contain 
the record of the experiments with the pipe-end flush with the | 
underside of the deck, or of those made with the hole in the 
stopped end of the ordinary pressure tube, because the particulars 
were not readily reducible to the form of the tube. The results 
were, therefore fully stated in the prefatory matter. 

The series of experiments requires extension in many directions | 
which are at once obvious, and the most important of these is that | 
which relates to the effect produced on a pressure tube arranged as 
alog, . . . by the stream line disturbances introduced by the | 
passage of a ship’s hull, into the relative speeds of the water | 
which surrounds the h 

It is hoped that this latter investigation, and perhaps all the | 
others that are required, may be introduced as part of the series 
of experiments on the forms of ships which I am conducting here 
for the Admiralty, to which, indeed, they bear a natural relation. 
At present the inquiry has interrupted the series, and though the 
interruption was permitted, it been carried to the utmost 
limits of the permission. Incomplete as the experiments are, they 
tend, I think, legitimately to strengthen rather than to weaken 
the reasons which discourage the hope that a pressure log based 
on the conditions which have been investigated can supply the 
greatly desired object, an independent and self-justifying measure 
of a ship’s speed. The inventors, whose plans have been before 
the committee, have I believe felt the difficulty forcibly. Mr. 
Berthon and Mr. Napier have indeed strongly expressed their 
belief that it was unsurmounted, perhaps unsurmountable. The 
foremost of the difficulties encountered is that of finding a self- 
— ing zero for the pressure scale. This, primd facie, might 

ive been supplied by either of these conditions. (1) The deter- 
mination of the position of neutral pressure, (2) The position of 
maximum negative pressure, and the ratio of the negative pressure 
to the maximum positive i (3) The ratio of the negative 
pressure in the region of tolerably uniform negative pressure in 
the rear of the tube to the maximum positive pressure. With 
regard to the former of these conditions, these experiments show, 
I think conclusively, that the position of the neutral point is 
governed by conditions which it is difficult to count on with cer- 
tainty ; or if this difficulty be surmounted, as it only can be by 
much laborious investigation, there remains the circumstance that 
the neutral point is placed exactly where the pressure is chang- 
ing with maximum rapidity in terms of angle of position. 
So that any small error in taking account of the governing con- 
ditions will produce the greatest amount of error in the work- 
ing zero, for which the pressures are wanted. Thus the v 
elegant and instructive proposition as to the existence of 





pressure at the end of the 
ressure tube—whether (1) 
it project into the water in 


PRESSURE IN FEET OF WATER 





















MAIN CACSS 
BAR 











the usual manner, or (2) be 
cut off absolutely flush with 
the surface through which it 
issues. The fact that in the 
former case the area of the 
pipe end when sto is 
covered—so to —with 
negative pressures which are 
of considerable amount, and 
which vary largely within a 
limited area, only serves to 
show that this part of the 
tube cannot be usefully ap- 
lied to the purposes of the 
26. — the ry that— 
contrary, I own, to my pre- 
vious belief—in dacietiereaeo ° 
the pressure seems to be 
almost absolutely neutral ; 
whether the end of the tube 
be stopped with a perforated 
plane or be wholly open, 
seems to offer a tolerably 
sound basis for a working zero 
of p e. Doubtl the 
use of it would be exposed to 
one important objection, 
namely, that if a barnacle 
were to attach itself to the 
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surface anywhere near the —— 
os especially in front = 

of it, the truthfulness of the ans ioe 

zero would be destroyed. It is possible, too, that some causes of 
error might be found to exist in the “‘ drag” of the eddies in the 
belt of water disturbed by the friction of the ship’s surface. 
Nevertheless, I suggest the idea that a trustworthy zero may be 
obtained on this basis as one deserving of consideration and inquiry. 











CLOSE OF THE INTERNATIONAL EXHIBITION AT KENSINGTON,— 
To induce artisans and others to visit the Exhibition for the pur- 
= of gaining technical instruction the charge of admission has 

reduced to 3d. each person on Mondays, Tuesdays, and Satur- 
on being the free days at the South K: mn Museum, The 
ibition will close on the 31st of October. 
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roads, and do good service. Previous to 1867 the steel rails laid in 
this country, copied from the iron rails then in use, were unneces- 
sarily heavy, and so proportioned that much of the metal did no 
good, The forms in use for iron rails were calculated not so much 
to prevent their destruction by wearing out as by coming a. 

~ that there was no danger of this latter mode of failure 
in a steel rail, and that a very thin stem and base would give suffi- 
cient , I determined to try a pattern in which all the 
metal possible should be put into the head, and as little as possible 
anywhere else. Sis pation, intended as an experiment to give 
the principles I had adopted an extreme test, is re ted inthe 


presen 
diagram marked ‘“‘ No. 3;” height and base each 4in., head full 
23in. wide and l}in. deep, radius of sectional curvature of top of 
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head 12in., stem 7-10 thick, base 3-16 on the edge, and its upper 
surface rising at an angle of 14 deg. (same angle as under side of 
head), weight 53 lb. to the yard. After considerable negotiation 
with Naylor and Co., during the early part of the season of 1866, I 
gave them the order on August 14 for 200 tons of steel rails of that 
pattern, to be rolled by John Brown and Co., at Sheffield. After 
much hesitation and unsuccessful effort on their part to get the 
pattern modified, and the lengths reduced below 30ft., the rails 
were finally rolled by them without much difficulty, stood an un- 
expectedly good drop test (tested, as I understood at the time, by 
Kirkaldy, at London), and were laid in the spring of 1867 at points 
on the main lines of the railroads above referred to, where it had 
been found that rails were destroyed most rapidly. The severe 
usage to which these rails were subjected, without the slightest 
injury, soon made it evident that they were strong enough, and 
several hundred tons more of the same pattern were laid down ia 
1868 on the main line, between Philadelphia and New York, in 
places where rails were worn out most rapidly. One point where 
they were laid was in Bergen Cut, a mile or two from the Hudson 
River, where the curves are very sharp and the speed high. Pro- 
bably 3,600,000 to 3,800,000 tons of gross load per annum have 
since passed over each track laid with these spindle-shanked rails 
at that point, equivalent to 9,000,000 to 10,000,000 tons of freight 
in the six years. After frequent, including very recent, examina- 
tions of the rails of this pattern, I cannot find that one rail has 
ever broken, although many hundreds of other rails, including some 
67 lb. steel, have broken on the same roads since these were 
laid. ‘he only injuries I can find to the stem or basa are—one 
base cracked, and the bases at three joints on rotten ties bent up 
for a very few inches. In many places where these rails are laid 
the road-bed is not a good one. The rails with thinnest stems 
wear best, On applying accurate complementary templets to these 
rails, no stem has been found compressed, or bent, or deflected 
from the perpendicular. The templets would show a deviation of 
less than one-hundredth of an inch. Except the wear on the 
heads, the rails are apparently as good as when first laid some six 
or seven years ago, The accompanying diagrams, Nos. 6, 8, 10, 
and 12, show how and how much the heads have worn, On the 
sharp curves the wear on the top of the head of the outer rail is 
three or four times as much as on straight lines, the wear on 
the’ side of the head increasing the whole loss of metal to 
four or five times as much as on the straight line, except 
where there is much stopping and starting. As these rails 
were in all cases laid in the worst places, the wear is much 
greater than it would average on a whole road. In those places 
good fair iron rails, as rails went in those days, wore out in a year. 
On the Belvidere Delaware Kiilroad, where the trains commonly 
take 750 tons of coal, at a speed of eighteen miles per hour (the 
weight on each driver being under 10,000 Ib.), and the founda- 
tion is good, the wear on the top of the rail is sometimes not over 
one-hundredthinch for 2,000,000 tons of coal or its equivalent; while 
at Bergen Cut, where the radius of curvature is under 600 feet, 
the loss of metal from the top and side of the head-is full six times 
as great as for the equivalent amount of traffic. In the former 
the capacity of this 53 lb. steel rail is probably 80,000,000 tons 
of coal, or 200,000,000 tons gross load, in the latter 30,000,000 tons 
gross load, 

These rails having behaved so well, I adopted the pattern for 
the system of roads in my charge, slightly modifying it, however, 
by putting a little more metal into the base and stem, making the 
latter 15-32 thick, and increasing the weight to 56 lb. This 
is shown in diagram No. 4, and was partly a concession to general 
opinion, especially to that of President Hinckley, who adopted 
this pattern for the Philadelphia, Wilmington and Baltimore Rail- 
road, partly to facilitate the manufacture, but especially to be on 
the safe side. As the original 53 lb. pattern has given just, 
as good results as the others, I would adopt it now in preference ; 
except where the machinery is very heavy, or the ties bad. 
Several hundred miles of track laid with steel rails of the 
modified (56 1b.) pattern jhave been successfully used under 
a heavy traflic, with high speeds, from three to six years, 
especially on the roads between Baltimore and New York. 
cannot find that more than two or three of these rails, out of 7000 
or 8000 tons laid under my own direction, have been broken or 
removed from the track. This pattern, regarded at first by all 
who saw it with surprise and disapprobation, has been growing 
in favour, and with slight modifications extensively adopted. 
Those who have since adopted substantially the same pattern may 
have been led to it without any knowledge of mine by the same 
course of reasoning that I followed, For reasons elsewhere given, 
the corners on the under side of the head ought to have been less 
rounded. With ties of soft wood (unless very elastic, like 
cypress), the base should be 4}in. wide, or even wider. Mis- 
led by a high foreign authority, I at first used too short fish- 
plates, only l4in. long, the ends of which slightly indented 
the shoulders of the rail. I afterwards used fish-plates 2S8in, 
long. ‘The flat slopes adopted for the bearings of the fish-plates 
prevent any such tendency to move outwards that the bolts ever 
break or the nuts work loose. I put small leather washers under 
the nuts, and though tried periodically, they are sometimes not 
tightened for many months or even for years. I understand that 
some railroads are now using an iron rail of the pattern shown in 
diagram No. 4. If the metal is thoroughly welded, it will do 
well. As the foregoing experience with very slender rails differs 
widely from what was generally expected, I submit it for the 
information of the Society. 


DIscuSSION ON THE REPORT, 

Mr. Horatio Allen: In listening to the report just read, I have 
wished very much that we had in this country the good old Eng- 
lish custom of saying ‘‘ Hear, hear.” Surely the many present 
would have been prompted thus to manifest their approval, 
Although all may read the report in print, those who have travelled 
a long way to attend this convention must rejoice that so valuable 
a paper has been pressed upon their attention and memory by one 
of such experience and ability. It is rarely a body of engineers 
listens to so much that is valuable as we have just done. 

Mr. Robert L. Cooke : I understand this is only a partial report, 
and that the committee still has the matter under consideration, 
I move the adoption of the report, and that the committee be 
continued. The motion was carried. 

Mr. J, Dutton Steele: I have been exceedingly interested in 
the report, and think the society has great reason for congratula- 
tion that this important topic has been placed in so competent 
hands. When the old fish-belly rail in the Liverpool and Man- 
chester Railroad was abandoned, the matter was made the sub- 
ject of scientific investigation in England, the result of which 
was the production of a rail pattern nearly like that recom- 
mended by this committee, and the adoption of which was pre- 
vented by the influence of the iron manufacturers, About a 
dozen years ago a very large |_| shaped rail, 12in. across the bar 
and Gin. high, was in favour in England, The two rails forming 
the track, every Sft. in length, were tied together with iron bar, 
and the ballast was put in so as to sustain them without ties or 
other supports. An English stockholder in the railroad of which 
I had charge at that time caused to be sent over to America 
enough of these rails to lay one mile of track, which was carefully 
done, and the ballast put in, The result was that at first it was 
one of the most perfect roads that I ever rode upon ; there was 
hardly a jar or quiver; but in consequence of the lack of elasticity 
referred to this in report, the wear was astounding, and in six 
months the rails had to be taken up. The double-headed Eng- 
lish rail was intended to reverse. If I am rightly informed, 
one objection to this pattern not mentioned by the committee 
is that the roll of the wheels on the head of the rail granu- 
lates or wears it so that fracture takes place immediately upon 
reversion, I have watched with some interest, as probably sub- 
ject to similar influences, steel frogs when reversed, and find that 
they will not then withstand the wear, 





Mr. A. D. Briggs: My own observation has led me to doubt 
very much whether low temperature is the cause of failure of 
rails in cold weather. It is a matter to which I have given much 
attention during the last few years. I have collected considerable 
information upon the subject, and so far asI am at present in- 
formed, good rails and good iron wheels are not weaker in a low 
temperature or more likely thereby to break than in a higher tem- 
perature. In Massachusetts it has been shown that few, if any, 
more rails or ties break in cold than in warm weather from tem- 
perature alone. I am assured the failures in cold weather are due 
instead to defective rail patterns, the quality of material, or the 
condition of the vonl-bod. 

The following references are made to the rail sections which accom- 
pany the report of the committee, and which we publish this week : 
—No. 1, iron rail 62 lb. per yard; No. 2, iron rail 50 lb. per yard; 
No. 3, steel rail 53 lb. per yard; No. 4, steel rail 56 lb. per yard. 
No. 5, form for steel rail proposed by Mr. O. Chanute, C.E., — Ib. 
per yard. * No. 6, rail adopted by Mr. Sayre from the Easton and 
Amboy Railroad, weight 65 lb. per yard; same pattern for iron 
and steel. No. 7, section of 56 lb, rail now in use on outside of 
curve near frog south of bridge over the Passaic River Center- 
street route, Newark. Made by John Brown and Co., and has 
been in use four years. No. 8, section of 53 1b. rail in use on 
straight line in Jersey City yard. Made by John Brown and Co., 
and has lain four years. No. 9, section of 56 Ib. rail in use on main 
line at Newark Meadows. Made by John Brown and Co., and has 
been laid four years. No, 10, section of 53 Ib. rail laid on Belvi- 
dere and Delaware Railroad, opposite water station at Lambert- 
ville. Made by John Brown and Co. in 1868, No. 11, section of 
56 1b, rail laid on Philadelphia and Trenton Railroad on tangent 
south of Morrisville. Made by John Brown and Co. in 1868, 
No 12, section of 531b, rail, laid on outside of curve at South 
Trenton Depot. Made by John Brown and, Co, in 1868, No. 13, 
section of 56 1b. steel rail of curve at Bristol station. Has been 
in use six years. Made by John Brown and Co, No. 14, inside 
rail of the same curve at the same point. No. 15, Pennsylvania 
Steel Company. A Welsh No, 2 56 1b. steel rail, Laid on tan- 
gent about a mile south of Bristol. Has been worn four years. 
No. 16, John Brown and Co., 56 1b, steel rail, Laid on tangent 
about 2000ft. north of Eddington station. Has been in use about 
five years. No. 17, section of 53 lb. rail, now in track near north 
end of Bergen Cut, on curve of about 700ft. radius. Made by 
John Brown and Co,, Sheffield. Laid in 1868. Worn on one side 
three years, then turned, and has been worn for three on the pre- 
sent running side. Is the outside rail of curve. No, 18, Bethle- 
hem Iron Company, 62 lb. Outside rail on curve, about two miles 
south of Milford station, Belvidere and Delaware Railroad. Has 
been in use six years. No. 19, inside rail of same curve at same 
point. No. 20, Bethlehem Iron Company, 62 1b. Outside rail on 
same curve as above. Was worn five years on the right-hand 
side of the rail, then turned, and has been worn a year on the 
present running side. No. 21, Bethlehem Iron Company, 
32 lb. Has been in use six years on long tangent south 
of Milford station, where all trains run at full speed. No, 
22, Bethlehem Iron Company, 62 Ib. Has been in use six 
years at south end of platform, Milford station, Belvidere and 
Delaware Railroad. No, 23, Bethlehem Iron Company, 62 lb. 
Has been in use seven years on tangent 1500ft. north of French- 
town station, Belvidere and Delaware Railroad. No. 24, Beth- 
lehem Iron Company, 62 1b. Has been used seven years on tan- 
gent 500ft. south of Frenchtown station, Belvidere and Delaware 
Railroad. No. 25, Bethlehem Iron Company, 62 1b. Has been 
worn seven years on tangent 1500ft. south of Frenchtown station, 
Belvidere and Delaware Railroad. No. 26, Bethlehem Iron Com- 

any, 62lb. Laid in the fall of 1869 on outside of curve about 

alf a mile south of Bristol station. No. 27, inside rail of same 
curve. No. 28, Bethlehem Iron Company, 62lb. Laid in the 
spring of 1869 on tangent one and a-half mile south of Bristol. 
No. 29, rail used on Lehigh Valley Railroad at Wetherly. ABCD 
shows the shape of head after ten years’ wear ; AEF D shows 
original shape of head as restored by calculation. Steel rail 
originally weighed 58 lb. per yard, reduced by wear to 46°74 lb. 
per yard. On further investigation the officers in charge of 
“*maintenance of way,” Lehigh Valley Railroad, say that the 
section as restored is about jiu. too high, and that the original 
weight was probably only 56 lb. per yard, which would give the 
section shown by the dotted line. Area of the section bounded by 
the upper dotted line, 5,8; square inches; area of the section of 
rail as worn, 4°67 square inches. 

(To be continued.) 





THE INSTITUTION OF CIVIL ENGINEERS. 


Tue council of the Institution of Civil Engineers invite commu- 
nications, of a complete and comprehensive character, on any of 
the subjects included in the following list, as well as on other 
analogous questions, For approved original communications, the 
council will be prepared to award premiums, arising out of special 
— bequeathed for the purpose, the particulars of which are as 
under ; — 

1. “The Telford Fund, given ‘in trust, the interest to be ex- 
pended in annual premiums, under the direction of the council.’ 
This bequest--with accumulations of dividends—now produces 
about £250 annually.” 

2. “The Manby Donation, given ‘to form a fund for an annual 
premium or premiums for papers read at the meetings,’ of the 
value of £10 a year. 

3. ‘‘The Miller Fund, bequeathed by the testator ‘ for the pur- 
pose of forming a fund for providing premiums or prizes for the 
students of the said Institution, upon the principle of the Telford 
Fund,’ This fund- -with accumulations of dividends —now realises 
nearly £165 per annum. Out of this fund the council have de- 
termined to establish a series of scholarships,—to be called ‘The 
Miller Scholarships of the Institution of Civil Engineers,’—for 
papers from students, and to award one such scholarship, not ex- 
ceeding £40 in value, each year, and tenable for three years,” 

4. “The Howard Bequest, directed by the testator to be 
applied ‘for the purpose of presenting periodically a prize or medal 
to the author of a treatise on any of the uses or properties of iron, or 
to the inventor of some new and valuable process relating thereto, 
such author or inventor being a member, graduate, or associate of 
the said Institution.’ The income amounts to upwards of £16. 
It is proposed to award this prize every five years, commencing 
in 1877.” L 

IST, 


1. ‘On the flow of fluids and gases,” 

2. “*On portable apparatus for gauging the materials, and for 
the expeditious mixing of large quantities, of Portland cement 
concrete.” 

3. “On the value and strength of the different materials used 
for making concrete; comparing, for example, Portland cement 
with hydraulic lime, shingle with iron slag or quarry rubbish, 
coarse river with fine sea sand, together with experiments on the 
eg proportions of each, and of the water, whether salt or 

resh, to produce the strongest mixture.” 

4. “‘On the manufacture as now practised of iron and steel of 
various qualities ; on the effect on the strength and tenacity of 
the metal of the admixture of foreign substances ; on the various 
experimental tests by which the quality may be ascertained ; and 
on the effects of extreme temperature on metals.” 

5, “On the process of forging by the hydraulic press, and on 
effects of pressure on cast steel in the mould,” 

6. ‘‘ On the results of experience in the recent {extended use of 
steel in mechanism and in works of engineering.” 

7. “On the construction of warehouses and other buildings for 
storing goods, with the special view of resisting fire, and on the 
relative merits of brickwork, iron, and timber for that object.” 





8. **On the construction of street tramways, the best means 
of adapting them for the conveyanceof passenger and goods traffic, 
and the best method of avoiding evil and inconvenience to other 
carriages travelling on the same roads.” 

‘ 2 “On the modern methods of constructing the foundations of 
ri ad 

10. ‘‘ On viaducts with metallic arches of large span, considered 
with special reference to the strains resulting from changes in 
temperature, and structural provisions for reducing or eliminat- 
ing such strains.” 

11. ‘*On the design, generally, of iron bridges of very large 
span, for railway traffic; and on the comparative merits of Euro- 
pean and American wrought iron railway bridges.” 

12. ‘*On dock gates and caissons, including a description of the 
requisite external and internal arrangements, with recent practi- 
cal examples.” 

13. “On the appliances and methods used for ‘tunnel driving,’ 
rock-boring, and Tasting in this country and abroad, with details 
of the cost and of the results attained.” 

14. “On the permanent way of the railways of 1874, and the 
extent of its identity with the permanent way of 1834, in respect 
to the rails, fastenings, and sleepers generally ; with statistical 
tables showing the fength of road laid with the double-headed 
chair rail and the flat-footed rail indifferent countries at the pre- 
sent time.” 

15. “On the block systems of signalling on railways, and on 
means of communication with trains in motion.” 

16. ‘* On sorting sidings for railway trains.” 

17. “‘On the constant service of water supply, with special 
reference to its introduction into the metropolis, in substitution 
for the intermittent system ; and on the waste of water, and the 
best apparatus for its prevention.” 

18. **On the various modes of dealing with sewage, either for 
its disposal or its utilisation.” 

19, ‘A history of any fresh-water channel, tidal river, or 
estuary,—accompanied by plans and longitudinal and cross sections 
of the same, at various periods, showing the alterations in its 
conditions,—including notices of any works that may have been 
executed upon it, and of the effect of the works.” 

20. ‘*On the relative value of upland and of tidal waters in 
maintaining rivers, estuaries and harbours.” 

21. ‘‘On the system of river and canal towage in use on the 
Continent of Europe.” 

22. ‘‘On recent improvements in the construction of steam 
boilers adapted for very high pressures.” 

23. ‘*On the best practical use of steam in steam engines, and 
on the effects of the various modes of producing condensation.” 

24. ‘‘On the results of experiments on steam jacketing.” 

25. ‘*On the modern construction of marine engines, having re- 
ference to economy of the working expenses, by superheating, 
surface condensing, high pressure, great expansion, &c,” 

26. ‘On the construction of portable steam engines, or other 
motors, of very light weight, suitable for boats, aerial machines, 


27. “‘On the relative cost of the conveyance of coal by rail and 
by steamer.” 

28. ‘ Onthe various descriptions of pumps employed for rais- 
ing water or sewage, and their relative efficiency.” 

29. ‘* On the employment of water as a motive power, its rela- 
tive advantages and disadvantages compared with steam power, 
and the hydraulic motors most suitable for utilising the power iu 
the best manner,” 

30. ‘*On the best methods of removing grain in bulk from a 
ship toa warehouse, for distributing in the warehouse, and on the 
various modes in which grain is stored in bulk.” 

3L. ‘*On the methods of transmitting force to distant points; 
and on the details of the existing systems of rope transmission.” 

32. ‘* On the present state of science with regard to the manu- 
facture, purification, and distribution of coal gas.” 

33. ° On the manufacture of mineral oils, and the lamps best 
adapted for their consumption in dwellings and lighthouses.” 

34. ‘‘On the output of coal in the United Kingdom, as com- 
pared with that of other countries, illustrated by statistical tables, 
plans, and diagrams, showing where coal is produced, and where 
and how it is consumed.” 

35. ‘‘On the sinking to, and machinery applied at, deep coal 
mines in Saxony, for instance, with a notice *P the’ molifications 
necessary in future coal mining operations suggested or indicated 
by the working of deep sinkings.” 

36. ‘On compressed air as a motive power for machinery in mines, 
with some account of its application on the Continent.” 

37. ‘*On the dressing of lead, copper, and other ores by any 
other process than that of water.” 

38. ‘‘On the smelting of the ores of lead, copper, zinc, and 
tin, with details of the results and cost by different methods.” 

39. ‘On pneumatic telegraphs, and on pneumatic despatch 
tubes, designed with a view to economical working, and to the 
attainment of high speeds in long lengths of pipe.” 

40. ‘*On recent progress in telegraphy, including a notice of the 
theoretical and practical data on which that progress has been 
based, with some accounts of the improvements in the construc- 
tion of land and sea lines and in the working instruments.” 


The council of the Institution of Civil Engineers have awarded 
the following premiums :— 

1. “A Telford medal, and a Telford premium, to Bindon 
Blood Stoney, M.A., M. Inst. C.E., for his paper *On the con- 
struction of harbour and marine works with artificial blocks of 
large size.’” 

2. ‘*A Telford medal, anda Telford premium, to Richard Chris- 
topher Rapier, Assoc. Inst. C.E , for his paper ‘ On the fixed sig- 
nals of railways.’ ”’ 

a sh Telford medal, and a Telford premium, to Joseph 
Prestwich, F.R.S., Assoc. Inst. C.E., for his paper ‘ On the Geo- 
logical conditions affecting the construction of a tunnel between 
England and France.’ ” 

4, “‘A Watt medal, and a Telford premium, to Alexander 
Carnegie Kirk, Assoc, Inst, C.E., for his paper ‘On the mechanical 
production of cold.’ ” 

5. ‘‘A Watt medal, and a Telford premium, to George Wight- 
wick Rendel, M. Inst. C.E., for his paper on ‘Gun carriages and 
mechanical appliances for working heavy ordnance.’” 

6. ‘‘ The Manby premium to Leveson Francis Vernon-Harcourt, 
M.A., M. Inst. C.E,, for his ‘‘ Account of the construction and 
maintenance of the harbour at Braye Bay, Alderney.’” 

7. ‘*A Telford premium to Major James Browne, R.E., Assoo, 
Inst. C.E., for his paper ‘On the tracing and construction of roads 
in mountainous tropical districts.’” 

8. ‘*A Telford premium to William Douglass, M. Inst. C.E., 
for his paper on ‘ The Great Basses Lighthouse, Ceylon,’” 

9. **A Telford premium to Joseph McCarthy Meadows, for his 
paper on ‘ Peat fuel machinery.’ ” 

The council have likewise awarded the following prizes to 
students of the Institution :— 

1, ‘‘ A Miller prize to James Charles Inglis, Stud. Inst. C.E., 
for am, paper on ‘Theory and practice in the construction of 


2. ‘‘A Miller prize to Matthew Currey, jun., Stud. Inst. C.E., 
for his paper on ‘ The Lisbon Steam Tramway.’ ” 

3. ‘* A Miller prize to Walter Young Armstrong, Stud. Inst, 
O.E., for his paper on ‘ The construction of, and the means em- 
age to place in position, the cylinders of a bridge over the 

ye, at Newport.’ ” 

4, “A Milier prize to Charles Graham Smith, Stud. Inst. O.E., 
for his paper on * Practical ironwork.’ ” 

5, ‘A Miller prize to Alfred Fyson, Stud. Inst, C.E., for his 
paper on “‘ De in the construction of docks,’” ’ 

6. “‘A Miller prize to George Edward Page, Stud. Inst. C.E., 
for his paper on ‘ Coal gas andits manufacture.’ ” 
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RAILWAY MATTERS. 


” ApvicEs from New York state that the remaining sections of the 
Grand Trunk broad gauge track East of Montreal will be changed 
to the uniform standard gauge on the 26th of September. Exten- 
sive-preparations are being made in advance. 

Mr. JoHn SHaw, the manager and secretary of the South- 
Eastern Railway, has been presented by his Imperial Highness the 
Crown Prince of Germany and Prussia with a magnificent scarf- 
pin, as a token of satisfaction with the arrangements made for his 
conveyance over the railway, and as a remembrance of his recent 
visit to this country. 

Tue Great Western Railway of Canada has announced that, 
although the accounts for the half-year ended the 31st of July have 
not been received from Canada, a cable message states that the 
results of the half-year’s es will not permit of a dividend on 
the ordinary shares. It is said that the Great Westera Railway of 
Canada ittee have decided to nominate the Right Hon. H. 
C. E. Childers, M.P., for the position of chairman. 

WE learn from Herapath that as the Southern of France is 
about to open sundry new lines, the directors have ordered 300 
additional trucks and 40 additional locomotives. Most of the new 
trucks will be constructed in the company’s own workshops at 
Bordeaux. The locomotives will be delivered by the Creusot 
works towards the middle of next year. The order for locomotives 
now in course of execution will raise the company’s stock of 
engines to 456. 





A BRANCH of the Severn and Wye Railway, from the Cinderford 
Valley, in the Forest of Dean to Lydbrook, has just been opened 
for traffic, forming a direct through route between the South 
Wales section of the Great Western system and the Ross and 
Monmouth Railway, and by running through the Forest of Dean 
coalfield gives a long-needed, rapid communication with the 
counties of Hereford and Monmouth, The extended branch is 
between four and five miles in length. 


Ir is a somewhat ludicrous fact that, if a railway com- 
pany carries a third-class passenger at a penny per mile for, say, 
200 miles, by a train stopping at every station, and occupying from 
fifteen to seventeen hours on the road, the fare of such a passen- 
ger will be exempt from duty ; but if he be carried at the same 
fare in a train occupying five hours, the company must pay duty 
at the rate of 5 per cent, on their gross receipt, equivalent at 
the present rate of working expenses to about 11 per cent. on the 
net amount, 


Tue Berlin and Hamburg Railway intended to run a new ex- 
press train between those two cities, which was to accomplish the 
distance in three hours and a-quarter; but it seems they have 
thought better—or rather worse—of it, and have abandoned the 


NOTES AND MEMORANDA. 


Ir is asserted that a modern transatlantic steamer displaces, by 
the rapidity of her movements, six of the larger sailing ships. 

In preparing a bar of platinised iridium for the International 
Metrical Commission, at each stroke of the hammer there were pro- 
duced luminous lines, crossing each other at right angles, passing 
from one side of the bar to the other. M. Tresca has called atten- 
tion to this curious phenomenon, which he does not attempt to 
explain. 

PROFESSOR EVERSMAN has had occasion to examine, at Kasan, 
hailstones containing crystallised iron pyrites, The cause of this 
rare phenomenon, no doubt, was that small crystals of pyrites, 
ape from the disintegration of a rock, had been transported 

y a tempest into the clouds, where they were iced and converted 
into hailstones. 


THE meets of plate glass of St. Gobain is: Of pure sand, 
100 lb. ; soda, 30 lb.; lime, 5 1b. ; broken glass, 100 Ib, ; decolo- 
rising materials, 5 lb. That of English plate glass: Of clean 
washed sand, 720 lb. ; alkaline salt of soda, 420 1b. ; lime, slaked, 
80 Ib. ; nitre, 231b.; broken plate glass, 4251b, This mixture is 
for one pot, and yields 1200 Ib. of glass, 


In making enamels the following mixtures have been found 
serviceable for purples, blues, &c :—Take three parts of sand, one 
of chalk and three of calcined borax, or three parts glass (broken 
crystal glass), and one of calcined borax, one-fourth part nitrate of 
soda, and one of white antimony or tartar emetic. A vitreous 
mass of enamel containing copper, when removed from the smelt- 
ing pot, sometimes only exhibits a faint greenish hue. In this 
state, a single exposure to a gentle heat is often all that is required 
to produce a brilliant red. 


Awonc the natural products collected by Dr. T. E. de Vrij dur- 
ing his stay in the Isle of Java was a crystalline resin produced 
fromthe Podocarpuscupressina, or P. imbricata, atree commonin the 
forests of Java, and known locally by its Malay name of Djamoudjou. 
This resin, when treated with alcohol, yields a white crystalline 
acid substance, which has been called podocarpic acid. The last 
number of the Journal fur praktische Chimie contains a long paper 
by Herr A. C, Oudemans, jun., in which he describes the results of 
his studies of this acid, and of several of its salts and derivatives. 


THE curators of the Anatomical Museum of the Jardin des 
Plantes, in Paris, have found that spirits of turpentine is very 
efficacious in removing the disagreeable odour and fatty emana- 
tions of bones or ivory, while it leaves them beautifully bleached. 
The articles should be exposed in the fluid for three or four days 


in the sun, or a little longer if in the shade. They should rest 


upon strips of zinc, so as to be a fraction of an inch above the 





idea, partly from their being persuaded it will not cover the 
expenses, and partly from the belief that as the public have not 
complained of the slowness of the present trains, which take 
between six and seven hours to do the distance, there is no par- 
ticular reason to accelerate them. 


THE directors of the North-Eastern Railway Company have let 
the making of their Castle Eden and Stockton extension (ten miles) 
to Messrs. Nelson and Son, of Carlisle and York, for £180,000. 
The directors will advertise shortly for tenders for making the 
Wear High Level Lridge and Central Station at Sunderland. 
Messrs. J. Waddle and Co., of Bathgate, Edinburgh, are the con- 
tractors for making the other line of railway from Newcastle to 
the Northumberland dock. A good deal of work has been done 
by the contractors between St, Peter’s and St. Anthony’s already. 


Last week a meeting of railway engineers and technical direc- 
tors of the different Danish and Swedish companies was held at 
Copenhagen, to consult on the best means of running their 
trains for the international or through traffic with the least 
possible delay by the break of continuity occasioned by the 
necessity of crossing the Sound. When this subject was satis- 
factorily settled, the delegates discussed the question of the 
most practical and economical method of warming passenger car- 
riages in winter, the relative heating properties of pressed turf 
and Swedish coal for railway purposes, the superior advantages 
of steel rails, and various other technical subjects, 


Tue Loard of Trade have received from the Secretary of State for 
Foreign Affairs a copy of a notification of the Spanish Minister of 
Finance declaring the following articles in use on railways to be 
admissible into Spain free of customs duty :— (1) Rails of ironand 
steel, clamps for joining rails, connecting roads (tirantes) to pre- 
vent the rails from moving outwards, screws and nails for the 
permanent way, iron sleepers and the plates forfastening them. (2) 
Points and crossings of iron andsteel. (3) Tires of iron and steel 
for wheels of locomotives and carriages. (4) Axle-trees of iron and 
steel for the same. (5) Steelsprings for the same. (6) Cast iron 
chairs for rails, &c., bars of steel for springs, and pieces of iron for 
bridges. 

RaiLway accidents in England are tame affairs compared with 
those which occur in our Indian Empire. In Bombay a train has 
lately been driven into a river torrent. An up goods train which 
left Bir station shortly before midnight on July 25, arrived about 
half an hour afterwards at the Sewjee Nullah bridge, and without 
any warning of danger ‘“‘the engine and thirty-one vehicles next 
to it went bodily into the Nullah.” The bridge had been pre- 
viously injured by the flood, and the weight of the train caused 
its immediate destruction. The driver Miller and the guard 
Harris were drowned, but a European fireman, Joyce, managed to 
save himself by clinging for seven hours to the branches of a tree. 
It is scarcely to be expected that a catastrophe of this kind could 
frequently reward the negligence of English railway officials. 
Until theinterlocked system of signals is established companies 
must be satisfied with collisions with luggage trains. 


THE directors of the South-Eastern Railway Company having 
expressed their intention to discontinue the workmen’s trains on 
the Ist October next, a deputation waited on the directors last 
week, In reply to the deputation Sir E. Watkin explained that 
in a commercial point of view these trains did not pay. Although 
the number of passengers who travelled by the trains was ider- 


bottom of the glass vessel employed. The turpentine acts as an | 


oxidising agent, and the product of the combustion is an acid 
liquor which sinks to the bottom, and strongly attacks the bones 
if they be allowed to touch it. The action of the turpentine is 
not confined to bones and ivory, but extents to wood of various 
varieties, especially beech, maple, elm, and cork,—<Scientijic 
American, 

AN extraordinary account has appeared ina French agricultural 
journal, to the effect that straw forms admirable lightning con- 
ductors, It had been observed that straw had the property of 
discharging Leyden jars without spark or explosion, and some one 
in the neighbourhood of Tarbes had the idea of constructing straw 
lightning conductors, which were formed by fastening a wisp or rope 
of straw to a deal stick by means of brass wire, and capping the 
conductor with a —- point, It is asserted that the experiment 
has been tried on a large scale around Tarbes, eighteen communes 
having been provided with such straw conductors, only one being 
erected for every sixty arpeuts, or 750 acres, and that the whole 
neighbourhood has thus been preserved from the effects, not only 
of lightning, but of hailalso, The statement comes from a respect- 
able source. 

AN interesting experiment, says Nature, was recently made by, 
MM. Bertrand and Mortillet, directors of the St. Germains Museum 
in the Champ de Manceuvre. The war implements constructed 
from designs of Trajan’s Column were tested, when it was found 
that the catapult threw arrows a distance of 300 vards. The mark 


was hit regularly each time up to 180 yards. The same can be | 


said of the onager, which sends stones to a distance of 180 yards 
with astonishing precision, although weighing 141b. The initial 
velocity was calculated to be more than fifty metres per second, as 
the time taken to reach the mark is not more than seven seconds, 
and sometimes less than five. All these apparatus are to be tried 
at a public exhibition to be given in the beginning of next October. 
We may add that elaborate descriptions of the catapult, ballista, 
&c., may be foand in “‘ Rollins’ Art of War.” From experiments 
which we have ourselves carried out it would appear that ‘the 
catapult was a powerful engine of destruction superior in many 
respects to the earlier cannon, 


M. JAMIN describes, says the Scientific American, experiments 
which support these three propositions : —(1) The number of ele- 
mentary magnetic threads, and so the quantity of magnetism a 
magnet may contain, depend only on the middle section ; (2) the 
opening (épanouissement) of the poles of these threads, or the dis- 
tribution of intensities, is regulated by the form and extent of 
the exterior surfaces of the magnet ; (3) if the surfaces diminish, 
the tension increases till they become insufficient to allow of the 
elementary poles opening out, and a portion of the two contrary 
magnetisms disappears, reproducing the neutral state. On com- 
bining twenty-two magnetised plates—each 0°04in. long, 0'O4in. 
thick, and 2in. broad—in a bundle, with pasteboard 0°032in. thick 
between adjacent plates, each plate lost magnetism, and so the 
bundle, the loss of the latter being 50 per cent., which is less 
than in the case —first experimented on—of superposition without 
intervals ; the loss was then 66 percent. In this first mode all 
the magnetism retained was carried to the exterior; there was 
none, or almost none, between the plates. In the other mode the 
quantity remaining (151°1) was divided into two portions :—(1) 
85°5, which was expanded on the exterior ; and (2) 65°6, which 
remained in the intervals, With wider intervals the exterior 





able, there were many practical difficulties in the way, and the 
trains were often used by persons for whom they were not 
intended. In addition to thig%he company ran much risk under 
the present law of paying compensation for accidents ; and as the 
last feather, the Government wanted the company to pay five per 
cent, taxes upon these trains. He said they would see if the pro- 
posed action in the matter could be postponed until Parliament 
re bled. Mr. Gladstone, it was understood, had promised if 
necessary to use his influence with the Board of Trane and the 
Legislature in the matter. 

A RAILWAY accident of a very extraordinary character occurred 
last week at Renfrew. An engine and tender which was engaged to 
take up the workmen’s train to Paisley from Renfew had returned 
to the latter place for the purpose of taking a goods train to 
Glasgow. When standing near to the goods shed a porter named 
John Swan called to the driver named James Samson to back the 
engine for the purpose of coupling some wagons. The fireman, 
named William Gibson, reversed the engine, and immediately 
afterwards Samson took hold of the regulator to slow the engine, 
but it did not appear to work properly. The consequence was that 
the engine backed at a somewhat smart pace into the shed. The 
fireman jumped off, and as the engine had got a few yards into the 
shed, the driver also left the engine, but how is not exactly known. 
He was afterwards found severely crushed about the body, as if he 
had been jammed between the engine and the side of the shed. 
The engine still continuing to back, pushed seven trucks, heavily 
laden with casks of whisky, over the Steamboat Quay and into the 
Clyde, and the tender of the engine was left hanging over the side 
of the quay. 








agnet is diminished, the interior increased; and gradually 
the plates act as if they were independent. 


_ THE usual method of determining the melting point of lead and 
tin alloys has been to place the alloy in a small tube and heat it 
gradually in an oil bath. According to R. Grehm, slight inaccu- 
racies result from this method, because the surface of the alloy 
becomes covered with a film of oxide, which fuses at a higher 
temperature, and renders the observation more difficult. Even if 
the glass tubes are sealed up errors may arise, because the alloys 
soften and become pasty before they fuse, and the particles adhere 
to the glass and do not run together readily until a higher tem- 
perature is reached. In certain cases, as in alloys intended for 
safety plugs in steam boilers, it is interesting to know the tem- 
perature at which they soften, as well as the smelting point. 
Grehm accomplishes this very easily in the following manner : 
The alloy is drawn out, if possible, to a strong wire, otherwise it 
is rolled in thin plates, which are then cut into narrow strips. 
Two wires or strips are cleaned and bent into rings ; one of these 
is suspended by a hook of iron wire, and the second suspended 
from this. Both rings are placed in an oil or paraffine bath and 
warmed, As the rings soften they stretch into ellipses, and finally 
become straight ; but when the melting point is reached they fall 
} awd bottom of the vessel, The following data were obtained in 

is way :— 


Alloys. Softens. Melts. 
Tin. Tend, at deg. Fab. at deg. Fah. 
SS ie al = 365 “ 872 
2 6 ee 372 oe 383 
ao oe oe 877 eo 888 
a ee 395 + 406 to 410 


MISCELLANEA. 


Art the meeting of the Birkenhead Commissioners on Tuesday it 
was resolved that ae nae ee of the Woodside Landing-stage used 
by them for ferry c should be insured for £10,000. It was also 
agreed that the gas arrangements should be i with a view 
to cutting off all communication with the town mains in case of 

A company has been formed to work the sulphur deposits at 
White Island, a marine volcano 140 miles from Auckland, It is 
estimated that 100,000 tons of sulphur inan almost pure state are 
lying on the island ready for shipment. The Journal of the 
Society of Arts says that chemical works are likely to be established 
soon, and the island leased. 

THE price of bituminous coal, from which is produced the 
ordinary gas with which streets and houses are lighted, is lower in 
the United States than in England, but the gas is twice or even 
thrice dearer. We make this statement on the authority of 
Sawwood’s Coal Trade Journal, but our contemporary gives no 
explanation of the cause. 

A FIRE was discovered on the morning of August 12 in the 
storehouse of the engineer’s department of the Philadelphia Navy- 
yard, but was extinguished without any damage, The fire origi- 
nated from spontaneous combustion. <A lot of composition blow 
and feed valves had been received from the Navy-yard at Wash- 
ington a few days before in boxes packed in sawdust, The sawdust 
‘* spontaneously combusted,” hence the fire. 


Two years ago the French Government decided to adopt the 
metallic cartridge in its military equipments, and an official 
commission was appointed to ascertain the best plan for altering 
the Chassepot rifles, one millivn or more in number, so as to 
receive the new ammunition. The commission has just decided to 
adupt the plan of alteration proposed by M. Gras, Captain of 
Artillery. The altered Chassepots will have a long range, and the 
| accuracy of fire is considered very satisfactory news, 


On Saturday afternoon, at half-past two, the paddle-wheel 
| transport Purus was fully | hed from the dockyard of 
| the Thames Ironworks and Shipbuilding Company at Blackwall, 

in the presence of a large company, among whom were many dis- 

tinguished representatives of the Imperial Government of Brazil, 

for whom this transport is being constructed. The Purus has been 
built from the designs and under the superintendence of Captain 
| N. Level, of the Brazilian Navy. She is 250ft. long, 32ft. beam, 
and intended for the transport of troops. Her engines have been 
constructed by Messrs, Ravenhill, Eastons, and Co. 


NEARLY every season a paragraph goes the round of the news- 
| papers asserting that the movements of a tide have been noticed 
| in the great American lakes. It is well known, however, that such 
is not the case. In order to establish the fact, however, one way 
or the other, one of the ablest officers connected with the United 
States Lake Survey at Detroit, Mich, for several seasons carried 
out a series of observations at several points upon the lakes, the 
effect of which would be to show that there was a tide, providing 
such a flow of waters existed. The result, however, was esta- 
blished without a doubt that no tide was perceptible at any of the 
points, or if so not to exceed one or two inches, which was 
practically no tide at all. 

NOTWITHSTANDING the complete wreck made of the interior of 
the Pantechnicon by the fire of February last, the work of recou- 
struction will very shortly be completed, great med having 
been made within the past couple of weeks in the building of the 
eight separate blocks—distant 18ft. from each other—which will 
constitute the new premises, It is now, as the work is approaching 
completion, that the great precautions against any spread of fire, 
which are being taken, can be realised. Iron takes the place of 
timber in all parts of construction where the latter is generally 
used. The doors and joists will be of iron, and the bricks will be 
those known as “‘ fireproof.” More than half a million gallons of 
water will be contained in a huge tank, which will be connected 
with all the hydrants of the establishment. 

A SINGULAR incident occurred at the Bolton Iron and Steel 
Works on Thursday. About three o’clock in the morning, while 
the works were in full operation, it was found that the ordin 
supply of water for cooling and steam generating purposes had sud- 
denly stopped. Efforts were vainly made to ascertain the cause, 
and, as the water in the boilers was getting low it was deemed ad- 
visable to allow the furnaces to cool. One of the officials of the 
Corporation Waterworks department was sent for, and upon his 
taking off the iron lid of one of the large water meters he was 
| startled by a large eel, bounding out of the meter upon the floor. 
| The eel, which measured 2ft, Sin. long by Yin. in circumference, 
had, it is supposed, got into the mains from the Heaton reservoir, 
and had made its way through a 4in, supply pipe into the meter. 
The works were stopped for a couple of hours by this incident. 

In their annual report for the year 1873 the Commissioners of 
Patents show that the number of applications for letters patent was 
4294, but that the number of patents passed was only 2974, while 
2906 specifications were filed, and 1320 lapsed or were forfeited, 
as the applicants had neglected to proceed for their patents 
within the six months of protection, and 68 were rendered void 
by the failure of the patertees to file specifications. Between 
October 1st, 1852, and December 31st, 1866, the number of 29,807 
patents were applied for, but the additional progressive stamp 
duty of £50 was = at the end of the third year on only 8372 

atents, while 21,435 became void. The additional progressive 

uty of £100 was paid at the end of the seventh year on 2891 of 
these on which the £50 duty had been paid, and 5481 were dropped. 
Thus 72 per cent. of the three years’ patents were not proceeded 
with, ‘and 90 per cent. of the seven years’ patents also became 
void, All patents and specifications have, however, been printed 
and published in some form either complete or abridged, and a 
method has been adopted for their due classification, and for 
rendering them easily accessible for reference, Liberal arrange- 
ments also appear to cave been made for opening this collection of 
patents, Xc., to the — not only in London, but in the pro- 
vinces, and also in the colonies and many foreign countries ; and 
a long list of towns, learned societies, &c., to which copies of 
patents have been supplied, is published. It 7 from the 
balance-sheet that during 1873 the sum of £144,761 13s. 6d. was 
received for stamp duties under the Act, while the expediture has 
left a surplus of £95,284 1s. 10d. 

A NEW ambulance recently completed for the United States 
Marine Hospital, says the New York Zimes, is on exhibition at 
the warerooms of Mr. M. Curley, No. 111, East Thirteenth-street. 
The general appearance of the vehicle is similar to those in use at 
Bellevue Hospital. A decided improvement, however, is found in 
the internal arrangements. A soft leather cushion is substituted 
for the portable stretcher in use by the former ambulance corps, 
which covers the floor of the conveyance, and is so arranged as to 
accommodate two persons in a —— position, or may be fas- 
tened up beneath tle seats which extend lengthwise on either side 
of the vehicle. A medicine chest is provided underneath the seat 
occupied by the driver, and a pillow, for use in extraordinary 
cases, is lodged in the space intervening between the chest and 
the floor, When it becomes necessary, this ambulance will accom- 
modate fourteen wounded persons with ease and comfort to the 

atients. The decorations are in gilt, the word “* Ambulance” 
— painted on either end of the box, and the inscription “* U.S. 
Marine Hospital, 1798 — 1871,” encircling the coat of arms of the 
service, adorns the sides, A stretcher for conveying wounded 
persons from scenes of disaster to the ambulance is provided, and 
is so arranged as to permit its being stowed away under the 
cushions when not in use, The entire cost of the ambulance on 
the improved plan will be 650 dols. The design was furnished by 
Dr. Heber Smith, of the United States Marine Hospital Service, 
who personally superintended its construc and contemplates 
its introduction in all the cities where the is represented, 
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STATION YAr?O 


EssENDINE, & station on the Great Northern Railway, about half 
an hour’s run on the north side of Peterborough, is now becoming 
an important junction, trains being run from it to Bourn and Stam- 
ford, thus forming a through communication from London to the 
towns right and left of the main line; also a cross route is 
formed between Spalding, Lynn, and Norwich to stations on the 
main lines of the Midland and North-Western systems. 

To make Essendine the junction for these lines, considerable 
alterations were found necessary, as hitherto it had been but a 
small station. A new station and platform had to be erected, and 
land levelled for a station yard for the convenience of shunting 
coal and other trains. This involved new water cranes, and in- 
creased supply for the enlarged station, as well as new gasworks, 
The engravings show a plan and elevation of the new gas and 
water stations, The former were erected by Messrs. Porter, of 
Lincoln; the latter by Messrs, Hayward Tyler and Co,, of Lon- 
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ENGINE HOUSE 


don, a short description of which we sort permission to publis? 
having been kindly granted us by Mr. Johnson, engineer of th 

permanent way. By reference to the drawings it will be seen 
that the water supply is derived from a pond, fed by a small 
stream, at about fifty yards from the engine house, and that the 
water tower is 270 yards distant from the engi the relative 
heights being 6ft. vertical by suction, and 50ft. delivery, the main 
being 5in. in diameter. The pumping engine is one of Hayward 
Tyler and Co.’s well-known ‘* Universal” pumps, having a Qin. 
steam and 7in. water cylinder, and is fitted with their improved 
rubber valves. Steam is supplied by a Cornish boiler 4ft. diameter 
and 12ft. long, with a single flue 2ft. 3in. diameter. 

The gas is generated on a bench of three retorts, as shown, and 
all the details of the apparatus have been very carefully worked 
out by Messrs. Porter. BAlthough, as will be seen, the design pre- 
sents)nothing speciallyInovel,tit is}worth notice as a very compact 
and neat arrangement for supplying a junction of some importance 
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with gas and water, and as such we commend it to the attention 
of our readers. a 








AN ILL-FATED BorLer.—For the following narrative of a wasted 
life we are indebted to an American contemporary. It is difficult 
to imagine a greater concatenation of woes than those which affected 
this wretched steam generator. ‘‘In a steamship boiler worked 
with a surface-condenser, after a week’s use, both fire-flues col- 
lapsed simultaneously, although there was plenty of water present. 
New York engineers had attributed the accident to want of circu- 
lation in the water, and altered the construction of the boiler to 
that end; but on the return trip the very same thing happened 
again. To help this soda has been employed, thereby preventing 
injury from the grease, but producing a violent priming over. 
Finally, sea water 1 Lager used ~ feed, = the 
boiler was no longer inju deposit of grease, but was 
destroyed by incrustation.” 
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LEIPSIC.—A. TwiETMEYER, Bookseller. 

NEW YORK.—Wiitmer and Rocers, 47, Nassau-street. 











PUBLISHERS NOTICE. 

*.* With this week's number we issue as a Supplement a drawing 
of rail sections referred to in the report of the committee of the 
American Society of Civil Engineers on the “Form, Endurance, 
and Manufacture of Rails.” Each number, as issued by the 
publisher, should contain this Supplement, and subscribers are 

requested to notify the fact should they not recewe it. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,*In order to avoid trouble and confusion, we Jind it neces sary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. Z.—A book on railway signals has yet to be written. There is not one in 
existence in English. 

W.0O. C. (Mona Cottage). We fail to understand what you mean by the 
words, ** The equivalent of wind power as compared with steam.” 

G. O. G. (Stanstead).— You can obtain the information you require from 
Messrs. Wheildon and Clark, Collinge Works, Westminster Bridge-road. 

. 8. M.—We believe that such a registry as you refer to is kept by the Insti- 
tution of Civil Engineers, 25, Great George-strect. You cannot do better 
than write to the secretary. 

. H. H.—What are we to understand by the vague words, ** One of the best 





harbour improvements?” A lighthouse, or a dock, or a piece of dredging, 
or a new quay, might each be called a harbour improvement. 

W. P. M.—We venture to think that if you do not know what is meant by 
**an 8-ton crane,” you are scarcely wise to set about designing one. The 


Sactor of safety in crane work should certainly not be less then 10. A 
wooden gib, 40ft. long, to carry 8 tons, is an anachronism—use iron. Read 
the “* Treatise on Cranes” in Weale’s series. 
MAGNETIC WATER INDICATORS. 
(To the Bditor of The Engineer.) 
Sir,—I would deem it a favour if any correspondent would}kindly tell 
me who are the makers of Pinet’s magnetic water indicator. J. B. 
August 28th. _— 
,BEA-WATER IN LONDON. 
(To the Bditor of The Engineer.) 


Sir,—Will any of your readers favour me by saying where I can pro- 
cure particulars of ascheme, or schemes, for supplying London with sea- 
water, brought before the public some time ago in an indefinite "& ? 

E. Z. V. 
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MARINE ENGINES, 


WE confess that it is a matter of some wonderment to 
us that no influential firm of engineers—nor, indeed, an 
firm, influential or not—will fit up and send to seaa 
of simple engines with all the latest improvements, in 
order to settle whether the compound system does or does 
not possess all the advantages in practice which are 
claimed for it. It cannot be that prejudice influences all 
the engine builders of Great Britain to such an extent that 
they will not try a new path. The only solution we can 
find for the difficulty is that marine engineers are in the 
hands of merchants and shipowners. The compound 
engine was the first to take the place of the now anti- 
quated type of slow-moving, low-pressure engine, 
to drive screws, and made with side levers to drive 
paddles. The new type of engine working expansively, 
and at comparatively high velocity, saved space and 


fuel. It became the fashion, and the compound engine is 
now ordered because it gives satisfaction on the whole, 
and the marine engineer is left as a rule no choice. But 
it does not follow that there are no exceptions to this rule, 
and we venture to think that with a little courage and tact 
a good firm would have no difficulty in introducing what 
we believe to be really a better type of engine than that 
which is now so much in favour. We speak advisedly 
when we say that simple engines are better than com- 
pound engines, we may state our reasons very briefly; 
and to give them due force we shall consider every argu- 
ment advanced phy advocates of the compound system. 
These are, first, that high measures of expansion cannot be 
used in non-compound engines, because, in the first place, 
there is such a variation between the temperatures within 
the cylinder at the beginning and end of each stroke that 
there is enormous loss by condensation. The second objec- 
tion to the simple engine is like the first ; it is urged that 
excessive strains are wn on the machinery by the im- 
pact of high steam on a necessarily large — and that 
great irregularity of motion is incurred. e third objec- 
tion is that in the compound engine leakage takes place 
from one cylinder into the other if the first piston is not 
tight, while in the simple engine the leak is straight to the 
condenser. We believe that every one of these statements 
in favour of the compound, and yy the simple system, 
is based more on fancy than on fact, as we shall proceed 
to prove. 
n the first place then, while we admit that the com- 
pound system is essential when very great ranges of ex- 
ion are used, we deny that any economic gain worth 
mwa at sea is to be had from the use of high steam much 
expanded. In practice, the best results are had from 
steam of 75lb. absolute pressure, expanded from five to 
seven times only, and it does not appear that much differ- 
ence is to be found whether the one or the other grade is 
adopted. There are many compound engines using higher 
grades, but we cannot call to mind a single proved instance in 
which a tenfold expansion did better than a sixfold ex- 
ion. With good boilers the consumption! of coal can 
in either case be got to some point between 1} lb. and 2 lb. 

r horse-power per hour. But it not unfrequently 

ppens that the shipowner only estimates the work of the 
engine by the distance which the ship will run at a certain 
speed on a given consumption of coal ; and as the con- 
sumption varies nearly as the cube of the speed per hour, and 
as the square of the speed per voyage, it may happen that an 
engine really working most economically, the coal con- 
sumption being referred to the indicated horse-power, when 
expanding steam but five times, is less economical from a 
shipowners’ point of view, than it would be if expanding 
seven or eight times; because with the higher expansion 
less power is —— the speed of the ship is hardly at 
all reduced, while the consumption of fuel per voyage is 
very much diminished. This fact must not be forgotten 
when we come to place a value on the statements of ship- 
owners and sea-going engineers. To us, arguments de- 
pending on such a basis simply go to show that the ship is 
overpowered for her work ; that is to say, the engines are 
too large, and this is a very common defect, because respect- 
able houses compete with each other as to who shall “ give 
the biggest engine for the money.” Be things how } 
may, however, the fact remains that high-pressures and 
ranges of expansion are not used at sea. Asa rule, com- 

und engines expand 60 Ib. or at most 70 lb. steam six- 
old when they first begin life, and as the boilers get thin 
in the bottom from the washing of bilge water, or else- 
where from general corrosion, the pressure is reduced until 
in two or three years 40 lb. steam only is carried instead of 
60 lb. or 701b. Then come heavy repairs or new boilers, 
and a high-pressure life commences again for the engines. 
Now, our argument is that steam carried under asafety-valve 
load of 60 1b., or thereabouts, and expanded five or six times, 
will give all the advantages said to be peculiar to the com- 
pound system, and thatitis notnecessary to usethe compound 
system at all for these pressures and grades of expansion. 
If any engineer can contradict the statement, which we 
—. that as good results can be got from a five or six- 
fold expansion and 60 lb. steam as can be had from higher 
pressures and grades of expansion, and will produce reliable 
proof of the fact, based on the actual work of a steamship, 
we shall consider that he is doing good service, and shall 
cheerfully admit that we are mistaken in holding opinions 
based on the logs of numbers of ships which have been at 
sea for some time, and which are, no doubt, reliable in the 
fullest sense of the word as far as they go. 

Taking, then, 75 lb. steam absolute, and a sixfold ex- 
pansion as a basis to work on, let us see what foundation 
there is for the argument that great loss must ensue be- 
cause of the range of temperatures in a single cylinder. 
At the outset, an assertion of this kind is ruinous 
to the reputation of the steam jacket; for if the 
jacket be efficient there can be no loss of useful effect 
due to the variation of temperature in the cylinder. 
But we may stop here to point out that this assump- 
tion corroborates opinions which we have frequently ex- 
pressed when dealing with the efficiency of the jacket ; 
and further confirmation of their accuracy is found in the 
fact, that while Liverpool engineers jacket their cylinders, 
it is true, they never now turn steam into the jackets ; 
and elsewhere we find sometimes the high-pressure, some- 
times the low-pressure — sometimes both, jacketed, 
without any ony of practice, and apparently without 

roducing the smallest difference in the consumption of 

el. Let us suppose, then, that the cylinders of a com- 
pound engine are not jacketed, and proceed to see how 
much importance is to be attached to an argument based 
on the wide range of temperatures in the cylinder. We do 
not argue, of course, that a loss is not produced by varia- 
tion in temperature, but only that by compounding an 
engine the loss is not materially reduced. The temperature 
of 75 Ib. steam is 307°42 deg. Fah. At the end of the 
stroke the temperature of an exhausting cylinder will be 
reduced to that of the condenser, or 120 deg., no matter 
what the degree of expansion. The range of temperature 





is thus 187°42 deg. inasimple engine. Butin a compound 
engine, with cylinders as four to one in capacity—a very 





usual proportion—the steam will be carried through 
about three-quarters of the stroke in the small cylinder, 
and then expanded into the larger—we are speaking 
now of what takes place in practice—and this will give 
an initial pressure, after the “ gap” is allowed for in the 
low-pressure cylinder, of about 50lb. The temperature 
due to this pressure is 280°89 deg., and deducting the tem- 
perature of the condenser, 120 deg., from this, we have a range 
of temperaturein the low-pressure cylinder of 160°89 deg. So 
that the use of the high-pressure cylinder saves a variation 
of 26°11 deg. only. Again, the range of temperature in 
high-pressure cylinder will be measured by the difference 
between the terminal pressure in that cylinder and the 
initial temperature. The initial temperature is, as we have 
seen, 307°42, but the terminal pressure will be that of 
75 lb, steam expanded seven times, or 194 deg. Therefore 
the range here is 113 deg., of course the figures will vary 
in different ships. As an example of what takes place 
when the expansion mm the small cylinder is consider- 
able, we may say that we have now lying before us 
diagrams which give the following results :—Initial abso- 
lute pressure in high-pressure cylinder, 76 Ib.; tempera- 
ture, 308°32. Terminal pressure in ditto, 19 lb.; tempera- 
ture, 225°25. Difference of temperatures in high-pressure 
cylinder, 83°07 deg. Initial pressure in large cylinder, 
19 lb.; temperature, 225'25 ; terminal temperature, that of 
condenser 120 deg.—range in low-pressure cylinder, 105°25 
deg. In this case the expansion in the small cylinder was 
fourfold, and the total expansion was 8°66-fold, thanks to 
the imperfect action of valves which permitted wire drawing 
and re-admission, although on paper the expansion was rated 
at five timesonly. Theconsumption of fuel in thiscase is given 
at little over 1} lb. of coal per indicated horse per hour. 
If, then, we bear these facts in mind, and also that the 
area of the surface of metal over which the steam must 
pass is augmented in the direct proportion of the size of 
the high-pressure cylinder, it will be seen that any advan- 
tage to had as regards the use of the low-pressure 
cylinder as a heat trap is entirely delusive. The trap be- 
comes valueless if it wastes all that it saves; and while we 
do not dispute that condensation is reduced in the high 
pressure by the presence of the lower-pressure cylinder, 
we maintain that on the whole the loss must be greater 
from cylinder condensation in a compound than in a non- 
compound engine. We have shown that the whole range of 
temperature in a high-pressure cylinder may equal in 
practice—the diagrams on which our statements are based 
were taken only a few days since—83 deg., and in the low- 
pressure cylinder of the same engine 105 deg., or in all 
188 deg. But this is very nearly the range of temperature 
that would occur had the whole work of expansion been 
done in the large cylinder only. The initial temperature 
would have been 308 deg., and the exhaust about 120 
deg., and the range would have been 188 deg. Now, 
so long as a difference of temperature exists, 80 
long will steam transfer its heat to metal, or take 
it up; and although the rate of transfer may be affected 
by the amount of difference which exists between the 
temperature of the steam and the metal, the quantity of 
steam condensed in heating up a given weight of metal will 
not beaffected provided sufficient time isallowed for the heat- 
ing, which must always be the case in steam engines running 
at ordinary velocities. In a word, the compound system can 
only diffuse the range of temperature over a long period, if 
we may use the word—that is to say, the working steam 
instead of being cooled at once in a single cylinder is cooled 
at twice in two cylinders, and the loss is augmented by the 
presence of the small cylinder, which is simply an addition 
to the large cylinder. And it is not difficult to prove that 
the steam must be delivered in worse condition to the large 
cylinder after passing through a certain amount of ex- 
pansion in the small cylinder than it would be in after ex- 
panding to an equivalent amount in a single cylinder ; but 
the further consideration of this and some other questions 
we must reserve for the present. 


THE EXPANSION OF GASES, 


In our last impression will be found an article on Dr. 
Beins’ proposed carbonic acid gas engine. That article 
contains certain calculations which give results apparently 
not in accordance with the laws of the expansion of gases 
laid down in the text-books of science, and they accord- 
ingly require explanation. We stated that the tempera- 
ture of carbonic acid raised to a pressure of 32 atmospheres, 
or 480 lb. on the square inch, would be about 2450 deg. 
Fah., and it is with this statement that we have princi- 
pally to do at present, and to it we shall confine our atten- 
tion. If the received dictum of our men of science be right, 
then we are right, and apparently wrong at the same time, 
In other words, there is a seeming incongruity of law as 
laid down by these gentlemen which requires reconcile- 
ment. In the first place, then, it is a universally accepted 
law as regards the expansion of gases that, with certain 
very trifling deviations from the rule, they all expand 
1-490th of their volume at 32deg. by the addition of as 
much heat as will raise them 1 deg. Fah. in temperature; 
and this, be it understood, is independent of the pressure 
which they exert at that temperature. Again, it can 
be shown in a moment that to compress a volume of 
1-490th will raise its temperature 1 deg. Fahrenheit. Tyndall 
writes thus in “ Heat Considered as a Mode of Motion,” 

71:—“ It is simply for the sake of clearness and to 
avoid fractions that I have supposed the gas to be under 
the original pressure of 273 oz. No matter what the 
pressure may be, the addition of 1 deg. Cent. to its tempera- 
ture produces an augmentation of 1-273rds of the elastic 
force which the gas possesses at the freezing temperature.” 
The italics are ours. The passage may read :—“ No 
matter what the pressure may be, the addition of 
1 deg. Fah. to its temperature produces an augmentation 
of 1-490th of its volume.” Now let us suppose that we 
have a tube one square inch in area, and 33in. long, filled 
with carbonic acid gas, which we wish to compress into one 
32nd of its volume at 32 deg., and 15 lb. on the square 
inch, This tube is fitted with a piston, the descent of which 
we can cause by a suitable force. This is applied, and 
the piston descends 16in.; the volume of the gas is then re- 
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duced one-half, its pressure is doubled, and its temperature is 
raised, according to Tyndall, to 490 + 32 = 522 Fah. 
—this we shall call one compression. Now we shall suppose 


time allowed and all this heat to be carried off, except | 


32 deg., by a freezing mixture surrounding our cylinder, 
‘The temperature of our gas is then once more 32 deg., and 
its pressure will be but 15 1b. on the square inch, 490 
degrees of heat having, so to speak, been squeezed out of it. 
We have now but 1Gin. of carbonic acid in our tube ; let 
the piston be caused to descend once more, this time 
through Sin, The pressure is again doubled, and a second 
490 deg. of heat are set free and absorbed by the freezing 
mixture; then we have but Sin. of carbonic acid gas at 
15 1b. pressure and 32 deg. Once more the piston descends, 
this time 4din., the pressure is again doubled, and 490 deg. 
of heat are set free and disposed of, and we have 
din, of gas at 32 deg. Then the process is repeated, 
and the piston descends 2in., with a similar development 
and loss of heat. Lastly, it descends lin. with the like 
result, and we have finally lin, of carbonic acid vapour at 
32 deg. and 15 Ib, pressure, where before we had 32in.; 
and this result has been obtained by five operations, each 
setting free 490 deg., or in all 2450 deg. This is the pro- 
cess of reasoning by which we arrived at the figures given 
in our last impression. Lest it should be argued that the 
gas becomes more dense as we go on, and that its coeflicient 
of expansion will increase in consequence, it may be stated 
at once that although there is reason to believe that the co- 
ellicient does vary with the density, that variation is so small, 
however, that it does not affectourcalculations; and carbonic 
acid gas may be obtained at a pressure not greater than 
15 Ib. on the square inch by reducing it to a temperature 
of — 87 Cent, Lf now we reverse the process we have thus 
described, and supply heat to the compressed gas, we can 
cause it toexpand, the temperature remaining constant near 
32 deg,, and the whole quantity of heat which must be 
supplied to bring up this gas to its original volume of 32in, 
will be precisely equivalent to that which it lost in being 
compressed, or, in other words, enough to raise the whole 
weight of gas employed to 2450 deg. This heat is, ina word, 
the precise equivalent of the latent heat of steam, because 
it simply produces increase of volume without any increase 
of pressure," 

Comparing these results with those derived from caleu- 
lations intended to determine the volume of a gas when 
the heat is suffered to accumulate in it, we shall find a very 
marked difference. In order to find the volume of a gas 
which has been raised from a given temperature, 32 deg., 
to a new temperature ‘T, Rankine gives the following 

’ ‘ T + 461°2 F , 
formula ; V = volume at 32° x ars which is 
very convenient. Applying this rule to our 32in, column 
of carbonic acid gas, we seein a moment that if the gas is 
T + 461 

493 
Therefore, T= (493 x 32) — 461, consequently T= 15,315. 
In other words, by compressing carbonic mer | gas to one- 
thirty-second of its volume the resulting temperature would 
not be 2.450 deg, asstated by us last week, but 15,315 deg., and 
the incompatibility of these two statements is the apparent 
contradiction to which we have alluded as requiring expla- 
nation, and this explanation is by no means easy to afford, 
because we are met by the paradoxical statement that by 
performing the same operations on a gas we get totally dif- 
ferent results if the circumstances alter, ‘To make this 
clearer, let us see what the actual work done on the gas in 
compressing it will be in each case, Let us suppose that 
we have to deal with I1b. of gas. The quantity of heat 
represented by the temperature of any given weight of gas 
ean be easily determined in British units when the specific 
heat of the gas is known, We shall not be far wrong if 
we take that of carbonic acid as ‘217 deg. Therefore, to 
raise 1 lb, of this gas through athermometric range of 2450 
deg. we must expend 531°65 heat units, representing 
400,000 foot-pounds, which is nearly the same us the result 
obtained from Rankine’s coetlicient of 167 foot-pounds per 
degree, given in our last impression. If, however, we sup- 
pose that the heat is not suffered to escape during com- 
pression, but to accumulate, we find that the work done 
will amount to—taking Rankine’s factor—2,557,605 foot- 
pounds. Lt is of course obvious that in practice no such 
temperature as 15,000 deg. or anything at all like it could 
be developed; but it is to be borne in mind that we are 
dealing now with intensities which are merely the equiva- 
lents of quantities of heat, and they can be used for all the 
purposes of calculation. 

Let it now be borne in mind that if we compress our gas 
slowly and abstract from it the heat set free by compres- 
sion as fast as it is liberated, we can obtain no more heat 
from Lb. of gas than would raise its temperature to 
2450 deg.; and that on the other hand, if we compress 
precisely the same weight of gas to precisely the same 
volume, not permitting any heat to escape, we can liberate 
as much heat as will raise the temperature of 1 1b, of the 
gas through more than 15,000 deg., and we are at once face 
to face with the apparent paradox that something can be 
got out of nothing. For —_ of gas at the temperature 
of 32 deg. and a pressure of 15 Ib. can only contain a fixed 
amount of heat, and the act of compressing that gas can 
only obtain from it the heat which it contains, as no more 
heat can be got out of a pound of steam than was put into 
it by the coal burned, But it would appear that, according 
as one or other of the two methods of compression we have 
referred to is adopted, either a temperature of 2450 deg. or 
15,350 deg. may be obtained, or their equivalents in work, 
and, this, be it observed, without the addition of heat from 
any extraneous source whatever, 

Finally, we may state both cases in another form. For 
convenience of illustration we have supposed that the re- 
duction of the volume of gas was effected by steps; but it 
is obvious that the operation of reducing the volume of the 
yas may be continuous, and that it may be effected solely 

»y the abstraction of heat. In other words, if we take 


compressed thirty-two times, then must equal 32, 


* It is to be observed that in this statement! we have taken no account 
of tho work done on a piston ‘by expanding gas, which entails cer- 
tain modifications in tho results, which do not, however, affoct tho 
gonoral issue with which alone we are dealing at present, 





from a pound of carbonic acid gas, under a constant pressure 
of 15 1b. on the inch, 2450 deg. of heat, we shall reduce its 
volume to s'; of that which it originally possessed ; but if, 
on the other hand, we do not suffer any heat to escape, 
then as much work will be done in effecting its forcible 
compression as will represent a rise of temperature in the 
mass of gas of over 15,000 deg.; and this rise of tempera- 
ture must be due to internal work done in the gas, and 
not to any extraneous source of heat whatever. We may 
conclude by stating that since our article on carbonic acid 
gas engines was written, we have learned that Dr, Beins’ 
process of obtaining carbonic acid under pressure is not in 
any sense novel, as it was practised on a small scale by 
Faraday many years ago, 





A NEW METHOD OF ISOMETRICAL DRAWING*, 
By Mr. Grorar Fawens, North Shields, 


ISOMETRICAL drawing is supposed to represent a bird's-eye view 
of objects thrown back or forward at an angle of 30 deg. Right 
angles are thus extended or foreshortened 30 deg. in a manner 
somewhat similar to perspective drawing of squares or cubes, the 
angles of 90 deg. being thus represented isometrically by angles 
of 60 deg. or 120 deg., and a square plane being drawn in a lozenge 
or diamond shape, In order to draw more readily lines intersect- 
ing each other at angles of 120 deg. and 60 deg., it is proposed to 
use pmo yay aps drawing boards with the ordi- 
nary ‘Tl square applied to the edges of the three sides, In an 
isometrical drawing these three sides will give lines corresponding 
in length, breadth, and height or depth. To draw acircle isome- 
trically some simple meth are proposed ; the circle drawn 
isometrically appears to be expanded or contracted to an elliptical 
or oubdenel form, as is at once seen by cutting a cylinder or 
tube at an angle of 30 deg. It hasbeen found that after setting off 
and squaring uponthe 4 drawing-board the two diameters of a circle 
they are enclosed in a lozenge or isometrical square, and that the 
obtuse apex of this lozenge gives the centre for the drawing of the arc 
of a circle corresponding to the curve of the circumference of the 
minor axis between the points where the diameters of the circle 
touch the lozenge, the radius of which is given by the distance from 
the outer apex to these points, and the half of the minor axis 
gives the radius for completing the circle from these points by 
describing the end curves of the major axis of the ellipse of 
an isometrical circle, or these curves may be drawn freely by 
hand or with templates, To draw any other angles more or less 
right angles, a lozenge-shaped protractor is proposed. In this the 
lozenge is divided by two diameters parallel to the sides, into four 
isometrical squares ; of these the outer corners are divided for the 
angles of 45 deg., the outer sides of these squares are divided for 
divisions of 15 deg. each; these again subdivided into three 
divisions of 5 deg. each ; these again minutely divided into five 
equal parts, corresponding each toa degree. This protractor gives 
at once right and left any required angle from the centre of the 
diameter parallel to the sides of the lozenge. For any angle from 
any base line not parallel to the sides of the lozenge, it is only 
necessary to take a diameter of the lozenge corresponding to the 
base line, and the required angles are set off from the centre of 
that diameter right or left. It is supposed that the use of equi- 
lateral-triangular copper plates and triangular blocks of box-wood 
will greatly facilitate the application of isometrical drawing to 
copperplate and woodcut engravings. 





Tue Iron Inpustry 1N Turkey.—As regards the develop- 
ment of the iron and steel manufactures of this country, we have 
not been able to obtain any definite information, and the state of 
these industries, as represented at the Vienna Exhibition, did not 
appear to be much more advanced than at the Paris Exhibition of 
1867. Amongst the most important ironworks appear to be those 
at Somakow, in the Balkans, which contain some twelve blast 
furnaces, and turn out annually about 12,000 tons of wrought iron 
of excellent quality. The works at Raoutcha also produce about 
5000 tons of pig iron, and the ironworks of Klissoura, Palanka, 
and Ricka, whose production is not given, are supplied with iron 
ore from the mines of native oxide, situated in the valley of 
Novada and Klissoura—mines of hydrated oxide of iron are 
worked at Karatova. In Bosnia and Servia, iron mines are worked 
at Vichgrad, Voiekilya, Bounovatz and Vissok, and deposits of 
iron ore are known to occur at Maiedam, Novi Maiedam and 
Sari-Maiedam. On a small scale some iron mines are worked by 
the Turkish Government in Candia, at Scyros, and Trebizonde. 
The extremely backward state of the iron manufacture in Turkey 
appears ina great measure due to the want of internal means of 
communication and transport, the generality of the roads being as 
yet only wretched mule tracks.— David Forbes, F.R.S., in the 
Journal of the Iron and Steel Institute. 


TRIAL TRIP OF THE Ly-EE-Moon.—On Saturday the iron screw 
steamer, Ly-ee-Moon sailed on a trial trip to the Maplin Sands, 
when her speed was tested by the ‘ measured mile.” The vessel, 
formerly celebrated in Chinese waters for her speed, was employed 
in the mail service between Shanghai and Hong-kong. She then 
was propelled by paddles, and although her performances against 
time, when commanded by Captain Norman Hill, were remarkable, 
they were attained at a ruinous expenditure of fuel, her ordinary 
consumption of coal being 60 tons, which in cases of emergency 
oy ran up to 90 tons per diem, She was brought to 
England by her present commander, Captain Stevens, under sail, 
the old engines taken out, the interior completely reconstructed, 
and the paddles replaced by a powerful screw propeller. The 
old lines which conduced so much to her speed, of course 
remain, and she is now probably one of the handsomest vessels 
afloat, Her dimensions pl abilities are nowasfollows:—Length, 
272ft.; breadth, 27ft. Gin.; depth, 18ft. 6in.; draught, 13ft, 6in.; 
displacement at that draught, 1540 tons; berths on deck, first- 
class, 36 ; second, 24; and 40 third-class. The latter are arranged 
in two divisions, so that the sexes can be kept separate if need =. 
Besides these, 300 third-class passengers can be accommodated below; 
and there is stowage for 1350 tons of cargo. The first-class cabins 
and the saloon are placed forward, so that the disagreeable smells 
which often proceed from the machinery and other sources pass 
away without creating annoyance to the passengers, who are thus 
secured the enjoyment of the pure and uncontaminated sea breezes, 
The cabins are all fitted in the best style, aud nothing is i 
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1938. Improved apparatus for Preventine the Cotiision of Rartway 

Trains, Simon Cornelis van der Mey, Southampton-buildings, London. 

-A communication from Edzard Willem Ansingh, Amsterdam, Hol- 
land.—3rd June, 1874, 

2483. Improvements in the method of and apparatus for Treating 
Resipva of Distictation, Fermentation, and similar operations in 
order to obtain and utilise ammonia, carbonic acid, ammoniacal salts, 
alkaline carbonates, saltpetre, and other products, Michael Henry, 
Fleet-chambers, Fleet-street, London.—A communication from Louis 
= Emeric Faucheux, Boulevart St. Martin, Paris.—16th July, 





2632. Improvements in apparatus for GeneratTino and Purtryina Gas 
for illuminating and other purposes, William Dobson Bowness and 
James Judge, Bishop Auckland, Durham.-—28th July, 1874. 

2733. A new or improved QuiurEp Fanric for Coverino Steam Evornes 
and for other purposes, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Charles Gaudefroy, jun., 
Beancamy Vieux (8 ), France.—7th August, 1874. 

2761. An improved Governor for Steam Enoines, William Robert Lake, 
Southampton-buildings, London. -- A communication from Matthew 
Muchin, Riga, Russia. —10th August, 1874. 

2777. Improvements in apparatus for Couptina RatLway Carriaces, 
Charles Axon, Pulton, Teneathive, and Adam bBullough, Blackburn, 
Lancashire. 

2770. Improvements in Stoves, Edwin Sykes, Masborough, Yorkshire, 

2781. Improvements in Steam Enaine Lusricators, Jesse Lumb, Folly 
Hall, Huddersfield, Yorkshire. 

2785. An improvement in the manufacture of Comas, Myer Dittenhoefer, 
Mincing-lane, London —12th August, 1874 

2788. Improvements in Fasrenines for SoLrrarres, SLeeve Links, Stupa, 
and other articles of jewellery and dress, John Richards, Birmingham, 

2780. Improvements in Looms for Weaving Narkxow Fanrics, Mason 
Pearson, Little Horton, Bradford, Yorkshire. 

2790 Improvements in machinery for TunneLuina, Hoiina, Currina, 
Daiturxe, and Gerrina Coat, or other minerals, George Huntrias, 
Doneaster, Yorkshire, and John Swinburn, Wombwell, Yorkshire. 

2791, An improved apparatus for Exrractine the SoLusLe Marrers froma 
Woop or other substances, Paul Ct illier, Voltaire-place, Paris. 

2792. Improved apparatus to be employed in connection with Firg-arares 
used for domestic and other purposes, George Caton, Rochdale, Lanca- 
shire, 

2793. Improvements in the Furnaces of Steam Borers and other 
heaters, Thomas Cass, Little Bolton, Lancashire, 

2794. Improvements in Castors, Thomas Terrell, Penarth, Glamorgan- 
shire, 

2796. Improvements in the Drawtyc-orr Arraratus of Gitt Boxes and 
carding and balling machinery used in the drawing and carding of 
wool, flax, tow, silk, cotten, and other fibrous substances, Henry 
Walton Whitehead, Holbeck, Leeds, Yorkshire. — A communication 
from Moesars. Skene and Devallée, Roubaix, France, 

2797. Improvements in Taps and Vatves for regulating the flow of gas 
and other fluids, Francis St. John Jones, Worcester. 

2798 An improved means of Preventine IncRuUsTATION in Steam Borers, 
Jolin Yeldham, Coventry, Warwickshire. 

280), An improved AuromaticCourLer and Burrer for RatLway Routine 
Srock, Frederick John Cheesbrough, Water-street, Liverpool,—A com- 
munication from Oldknow Pooley, Buffalo, New York, U.8, 

2802. Improvements in the method of and apparatus for Oprarnina 
Ammonia from Waste Propucts and other matters, Michacl Henry, 
Fleet-chambers, Fleet-street, London.—A communication from Joseph 
Alfred Ferdinand Lair, Boulevart St. Martin, Paris.—13th August, 1874. 

2805. Improvements in Hyprautic Bottr-makina Macutinery, and in 
uimping apparatus suitable for actuating such hinery, Andrew 

Jetts Brown, Edinburgh, Midlothian, N.B. 

2806. Improvements in Srationery Cantners and other similar articlos, 
John Guy, Charles John Guy, and Frederick Spencer Guy, South-street, 
Finsbury Market, London. 

2807. Improvements in and improved appliances and arrangement of 
apparatus for the Manuracture and Concentration of SuLruuric 
Acip, Auguste Ferdinand de Hemptinne, Molenbeek St. Jean, Brussels, 
Belgium. 

2808, Jengvovenients in Agrtat Navigation, and in apparatus for effecting 
the same, Thomas Moy, Farringdon-street, London. 

2809. Improvements in machinery and apparatus applicable to CrrcuLaR 
Loorep Fanaic Macuines for making Fancy Hosiery, Nathaniel 











Marshall, Nottingham. 

2811. Au improved apparatus for ReaisreRtne and CLassiryinoe the Fares 
of Passesorrs, George Haseltine, Southampton-buildings, London. —A 
communication from Edwin Chesterman, Philadelphia, Pennsylvania, 

a, 

2812. Improvements in apparatus for Suprpryrye Furi to Furnaces, 
Thomas Henderson, Liverpool.—tith Auguat, 1874 

2814. Improvements in and connected with Steam Bottrr and other 
Furnaces, George Reston Wood, Wishaw Lronworks, Lanarkshire, N.B. 

2815. Improvements in Treatina Merats and their ALLoys by subjecting 
them to the action of liquids, gases, vapours, and in apparatus 
employed therein, and for the manufacture of Gas for illuminating 
and heating purposes, Wade Hampton Smith, Edgbaston, Birmingham. 

2816. An improved mode of and apparatus for Re.easine Ineors from 
their Moutps, Alexander Wilson, Dronfield, near Sheffield. 

2817. Improvements in or in connection with Sprinos for Rarpway and 
and other Carkgiacres and Wacors, George Gordon de Luna Byron, 
Chancery-lane, London.—A communication from George Godley, New 
York, Us. 

2818. Improvements in the construction of Sewina Macuines, Thomas 
Beecroft, Leeds, Yorkshire. 

2820. Improvements in the construction of apparatus for Heatine - 
means of Hor Water, Alfred Strugnell, St. Jude’s Vicarage, Bethnal- 
green, London, 

2821. Improvements in the manufacture of Lianut Gases, and in the 
method of inflating balloons therewith, for military and other pur- 
poses, and in machinery and apparatus for such purposes, and for 
directing, guiding, propelling, and managing such balloons, Isham 

Baggs, High Holborn, Londen, 

2822. Tnqvevenents in the manufacture of Cement, Granville Hamilton 
Forbes, Broughton Rectory, Northamptonshire. 

2824. Improvements in Cocks or Vatves, Samuel Henry Johnson, Lea 
Bank Works, Stratford, Essex. 

2825. Improvements in apparatus for Evarornatina Cane Juice and other 
liquids, William Bancroft Espeut, Southwick-street, Hyde Park, 
London. 

2826. Impr ments in hinery for Expresstna the Juice from Suaar- 
cane and Beerroot, and for other such like ge William Ban- 
croft Espuet, Southwick-street, Hyde Park, London.—15th August, 1874. 

2827. Improvements in BRICKMAKING and Pressina Macuines, Thomas 
Constantine Fawcett, Leeds, Yorkshire. 

2828. An improved Liqgvuip Measurk, William Payne, Wiveliscombo, 
Somersetshire. 

2820, Improvements iy the construction of the Permanent Way of Ratt- 
ways, William Seaton, Salisbury-street, Strand, London. 

2830. Improvements in means or apparatus for Extinauisnina Fire in 
mills, warel » public buildi private dwellings, steam or other 








pu gS, 
ships, and landing stages or other structures, David Halmshaw, Halifax, 
Yorkshire, , 

2832. Improvements in Sewina Macuiwes, Goorge Haseltine, South- 
ampton-buildings, London. — A communication from Samuel Hahn, 
Vienna, Austria, and Carl Pieper, Dresden, Saxony. 

2833. Improved Non-Conpuctine MATERIALS, especially applicable for uso 
where retention or exclusion of heat may be required, John Chapman 
Peacock, Finsbury Park-road, London. 

2834. Improvements in Braces and Susrenpers, Harvey Fisk Snow, 
Soutl ton-buildi Holborn, London. — A communication from 





for the comfort and convenience of the voyagers, This portion of 
the work has been performed by Messrs. W. Walker and Co., of 
the Deptford Green Dockyard, who are part owners. Her engines 
have been constructed at the Ouseburn Co-operative Engine Works, 
Neweastle-on-Tyne, and are fitted with all the latest improve- 
ments, The speed attained on Saturday in the several runs by the 
measured mile was 134 knots per hour, but the screw was not 
totally immersed and she was in bad trim. It is therefore calcu- 
lated that her regular speed will be 15 knots per hour, The maxi- 
mum horse-power developed was 385 in the high-pressure and 423 
in the low-pressure engines, making a total of 808 indicated horse- 
power. At four turns back of the running wheel, the high- 
pressure indicated 250, and the low-pressure 258—total 508. The 
cdal burnt during the test showed that the rate would be 84 tons 
per day, working at ordinary speed, or 14 lb, per indicated horse- 
power per hour. The engines worked with remarkable smooth- 
ness, and produced hardly any perceptible vibration in an. = 
of the vessel, The trials were pronounced to be in the hig est 
degree satisfactory. 
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Benjamin J. Greely, Boston, Massachusetts, U.S. 

2835. Improvements in Sewina Macuines, Alexander Melville Clark 
Chancery-lane, London.—A communication from Joseph Hayes and 
Lebbeus Wisner Lathrop, New York, U.S. 

2836. An improved Inpia-RuBBER TiRK for Carriage Wier.s, Frederick 
Bird, Great Castle-street, London.—17th August, 1874. 

2838. Improvements in Brakes for carta and other two-wheel vehicles, 
James Mander Houghton, Edgbaston, Warwickchire. 

2839. Improved methods of Manuractunino and Securtna Rinars to 
Roors of Bcicpines, George Frederick Lee Meakin, Martin’s-lane, 
Cannon-street, London, 

2840. An improved combined Smoorutno, Potisaine, and Fiutine Iron, 
Alfred Henry Cramp, Brixton, Surrey. 

2841. Improvements in the Treatment of Atizarine for the production 
of different colours or hues therefrom in dyeing and printing, Félix de 
Lalande, Rue d’Enfer, Paris. 

2842. Improvements in Steam Gavor Cocks, also applicable to other 
pu John Clayton Mewburn, Fleet-street, London.—A communi- 
— ert Thomas Aldridge Weston, Ridgewood, Bergen county, New 

ersey, U. 

2844. i rovements in the construction of Inoxciap and other Vesseis, 

Richard Robert Loane Rosoman, Highlands Itchen Ferry, near South- 


ampton. 
2845. Improved Vatve Gear for Steam Enoines, Robert MoGlasson, jun., 
Brixton, Surrey. 
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2846. Improvements in the Generation of Steam and in the Economisine 
of Heat, Barnabas Russ, Little Ilford, x. 

2847. Improvements in the manufacture of Gas, and in the apparatus 
connected therewith, Barnabas Russ, Little Ilford, Essex. 

2848. An improved system and apparatus for ascertaining at a glance any 

. desired result in the Muttip.tcation of Ficures, Alexander Browne, 
Southampton-buildings, Holborn, London, — A communication from 
Joseph Louis Martiny, Paris.—18th August, 1874. 

2850. Impri ts in hinery or apparatus for Oprarnine and 
AprLyinc Motive Power, and in turbines and paw applicable 
thereto, parts of which improvements aro — @ to raising water 
and other liquids or fluids, and to other useful purposes, Johann Ernst 
Friedrich Ltideke, Wilmot-place, Camden Town, London. 

2851, Improvements in the manufacture of Ciirs, SLipes, or FastTeNtnas 
for Boors, Smoxs, and other like purposes, John Ward Jones, Holloway, 
London, 

2862. Improvements in the construction of Portante Tances, Peter 
Cameron, Salford, Lancashire. 

2854. An improvement in Lapis’ Dress Susrenpers, Henry George 
Avery, Clifton-road, Down's Park-road, Hackney, London. 

285. Improvements in Pistons, Frederick Whaley, Leeds, Yorkshire. 

2857. Improvements in machinery for Cuttina Woop, Thomas Newcomb 
and Thomas Henry Newcomb, Uld Kent-road, Surrey. 

2858. Improvements in the manufacture of Srocktnas in circular knitting 
frames, Thomas Appleton, Lower Brought oad, Manchester. 

2359. Improvements in appavatus for the manufacture of Fasnics in 
twist lace machines, Joseph Booth, Radford-road, New Basford, 
Nottinghamshire, 

2860. Improvements in Cuucks for holding tools in lathes and other like 
machines, William Robert Lake, Southampton-buildings, London —A 
communication from Frank Armatrong, Bridgeport, Connecticut, U.S 

2861. Improvements in Looms for Weavino, Frederick Page, Coventry, 
Warwickshire, 

2862. Improvements in the manufacture of Crrnotines and Busties, 
Christopher Williamson, Leighton Buzzard, Bedfordshire. 

2863, Improvements in machinery for Pkeranino FLAX, Jure, Hemp, and 
similar fibrous substances, John Lawson, Leeds, Yorkshire,—1thA 
August, 1874, 

2864. Improvements in apparatus employed for tortscrina Fargs, 
Cuecks, or Tickers on public conveyances, theatres, and other places, 
John Henry Carter, sen., and John Henry Carter, jun., Park-square, 
Leeds, Yorkshire. 

2865. Improved Gurrertnos or WatercouRsEs for Buitptnoes, and appli- 
ances connected therewith, Charles Lambert, Sunk Island, Hull, York- 
shire. 

2866. Improvements in apparatus for Factirratine the Curtine of Corks, 
Bunas, Sutves, and other similar articles into PARALLEL, Rounp, or 
TAPERED Snare, Sebastian Anderson, East Hainault Lodge, Chigwell- 
row, Essex. 

2867. Improvements in the construction of Sroves or other Hratina 
Arraratuses for warming and ventilating public and private buildings, 
baths, hothouses, drying houses, and Turkish baths, William Truswell 
and Richard Wainman tiolden, Shetlicld, Yorkshire. 

2868. Improvements in the construction of SpipiEs “a ed in Mutes 
for Srinnino Corron and other fibrous substances, William Gibson, 
Manchester. . 

2869. Improvements in Permanent Way of Rattways, William Fothergil 
Batho, Westminster. — A communication from Bradford Leslie and 
Guildford Molesworth, Calcutta, India, 

2870. Improvements in Boors and Snors, Edward Thomas Hughes, 
Chancery-lane, London, — A communication from Joseph L. Joyce, 
Newhaven, Connecticut, U.S. 

2871, Improvements in and applicable to Drivina Sewixe Macnines, 
William Pierce, Liverpool, and Thomas Roberts Hutton, Grange over- 
Sands, Lancashire. 

2872. Improvements in apparatus for Moupine Concrete Pires, parts of 
which apparatus are also applicable to the drilling of rocks and other 
like purposes, James William Butler, Stonebridge Park, Willesden, 
Middlesex,--A communication from John W. Stockwell, Portland, 
Maine, U.S. 

2873. Improvements in machinery or apparatus for FoLpine or PLAarrina 
Favrics, John Henry Johnson, Lincoln’s-inn-fields, London. —A com- 
munication from Orange McVonnell Chamberlain, New York, U.8.—20:A 
August, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


2874. Improvements in Rotier Skates, and which the inventor terms 
improved Wuekt Skates, Washington Parker Gregg, Boston, Massa- 
chusetts, U.S,—2lst August, 1874. 

2875. An improved Composition for Printers’ Inktine Rouvers and other 
purposes, and the process of making the same, William Morgan-Brown, 
Southampton-buildings, London. — A communication from Joseph 
Henry Osgood, Boston, Massachusetts, U.S.- 21st August, 1874. 

2889. Improvements in Sewina Macuines, John Thomas Jones, Ilion, 
Herkimer, New York, U.S.—22nd August, 1874. 

2903. Improvements in operating Skwine and other TREADLE MACHINEs, 
Edmund Wright, Evesham, Worcestershire.—25th August, 1874. 




















Patents on which the Stamp Duty of £50 has been Paid. 

2356. Renurnine the Propucts of Compustion escaping from locomotive 
engine and other furnaces to the fire chamber of such furnaces, Alfred 
Vincent Newton, Chancery-lane, London. —6th September, 1871. 

2303. Carrie, Honse, or Surer Trucks, Alfred Welch, Southall, Middle- 
sex.—lst September, 1871. 

2264. Cuirrina Spricarp or Srortep Nets, &c., John Burton, Deligne- 
street, Radford, Nottinghamshire, and John Mellers, Heanor, Derby- 
shire,—20th August, 1871. 

2265. Bonpins, Henry Southwell, Rochdale, Lancashire.—29¢h August, 
1871. 

2207. Treatino Pnosrnatres, Joseph Townsend, Glasgow, Lanarkshire, 
N.B.—20th August, 1871. 

2289. Exrractine Stime and Sanp from the River or Sra, &., Ernest 
Bazin, Rue Taitbout, Paris.—Slst August, 1871. 

2304. Arrtyina Exuaust to the Miuistones of Frour Minis, Gustav 
Ludwig Behrns, St. Peter's-road, Mile-end, London,—lst September, 
Is71. 

2310, Sas’ Fastener, Edward Burstow, Horsham, Sussex. — 2nd 
September, 1371. 

2268, Borers or Steam Generators, &c., James Edge, Bolton-le-Moors, 
Lancashire.—20th August, 1871. 

2279. Workino Roiurr Buinps, &c., Edward Haworth Hatton and George 
Hatton, Liverpool.—suth August, 1871. 

2.84 Srinnino Woot, William Robert Lake, Southampton-buildings, 
London, — 80th August, 1871, 

2290. Mitts for Grinpine Quartz, &c., George Haseltine, Southampton- 
buildings, London, —31st August, 1871, 





Patents on which the Stamp Duty of £100 has been Paid. 

2609. Sewinc Macuines, George Francis Bradbury and Thomas Chadwick. 
—16th September, 1807, 

2463, Currina up Iron and Sreev Rais, &c., John Dyson and George 
Walter Dyson, Tinsley, Yorkshire, and Stephen Martin, Sheflield.—20th 
August, 1867. 


Notices of Intention to Proceed with Patents. 

2606, Ciayine or Rerinina Loaves of Sucar, Frank Wirth, Frankfort- 
on-the-Maine, Germany.—A cemmunication from Eugen Langen,—25th 
July, 1874. 

2635. Gurrima or Suearina AnimA.s. Robert Martin, Old Charlton, 

2687. ExveorricaL InrercommunicatTion in TRAINs, Gourge Kift Winter, 
Arconum, Madras, British India. 

2639. Sopa and Porasu, John —e Johnson, Lincoln's-inn-fields, 
London, — A communication from Hermann Griineberg and Julius 
Vorster.—28th July, 1874. 

2649. Mattress, George Neelin Torrence, Lincoln’s-inn-fields, London. -- 
20th July, 1874. 

2696. DenTaL Enarnes, George Tomlinson Bousfield, Sutton.—A com- 
munication from Nelson Stow. 

2701, Uritisina Sawpvust and Snavinos, Richard Hodson, Thames Iron- 
works Company, Blackwall, London.—4th July, 1874. 

2709. So.vents for certain Resins and Gum Resins, Murdoch Mackay, 
Mark-street, Finsbury, London. 

2715. An improved method of Apvertisinc, Arthur Smethurst, Man- 
chester.—5th August, 1874. 

2731, Staercuine Hat Bopies, John Eaton, Stockport. 

2784. Peerarina Loar Svoar, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London, — A communication from Kugen 
Langen,—7th August, 1874. 

2763. MANUFACTURING ice, &o,, William Mort, Fenchurch-street, London. 
—A communication from Eugene Dominique Nicolle and Thomas Sut- 
cliffe Mort.—1l0th August, 1874. 

2783. Tempenina Friar and Suarep Grass, &c., Frangols Barthelemy 
Alfrei Rever de la Bastie, Boulevard de Strasbourg, Paris,—12¢a 
August, 1874. 

2810. Rainway Carriage Wuerts, George Hasel! Southampton- 
buildings, London.—A communication from Richard Norton Allen,— 
14th August, 1874. 

2819. Boxes for containing Marcurs, &c., Zenus Barnum Stearns, 
A communication from Henri Gauchot,—15th August, 1874, 











1838. Treatina Risen Fiock-ratreanep Parers, John Taylor, Birming 


1835. Paper Baos, Edward Thomas Hughes, Chancerv-lane, London.—A 
communication from Felicien Daugoise, —17th April, 1874. 

1345. Castor Bow ts, Knons, &c., from PLastic Cuay, James Gaskell and 
John Gaskell, Burslem. 

1347. Apsustina Curtains, &c , Charles Julius Ball, New Bridge-street, 
Blackfriars, London. 

1350. A New System of Locomotion, Edward Thomas Hughes, Chancery- 
lane, London.— A communication from Joseph Gombert. 

1355. Manuracturino Pear into Fuew and Cuarcoar, &c., Wilhelm 
Radeke, Gracechurch-street, London, and Samuel Richard Smyth, 
Gresham-street, London,—18th April, 1874. 

1365. Sizina and Dryino Yarn, John Bullough, Accrington, and Peter 
Ormerod Whitehead, Belmont, Rawtenstall. 

1366, Corron Fasnics, Robert Hopwood Hutchinson, Blackburn.—20c4 
April, 1874. 

1967. Workin Sionats, Augustus Haghe, Stockwell.—2lst April, 1874. 

1387. Steam Borters and Furnaces, John Millward, Curzon-chambera, 
Paradise-street, Birmingham. — A communication from William I. 
Richardson. 

1393. Inpicatino the Recripr of Moneys, &c., William Richards, Burton- 
road, Brixton. 

1399. Treatina Recrat Diskases, William Robert Lake, Southampton- 
buildings, London.—A communication from William Duke Ludlow 

1400. Avromatic Rerratino Fine-arns, Charles Francis Humbert, Wat- 
ford, and David Joy, Middlesbrough. — 22nd April, 1874. 

1418. Startine Stream Enaines, John Frederick Spencer, Great George 
street, Westminster, and William Inglis, Bolton.--28rd April, 1874 

1424, Surpiyine Oxyoen in Rooms, &c., Matthew Wilson, Loughborough- 
road, Brixton. 

1430. Tune Exranper, William Thomson, Glasgow, N B. 

1437. Makino Bows, Srikes, and Kivers, Benjamin Marsden, Man- 
chester. 

1439. Looms for Weravina, William Crabtree and William Henry 
Bottomley, Bradford, and Johu Naylor, Bingley.—24th April, 1874 

1458, Locomotive Carriages for Tramways, William Dundas Scott- 
Moncrieff, Glasgow, N.B. 

1464, Wasuine Macutnes, Ashworth Pilling, Accrington. 

1469. Evaroratino or Recovertn@ Furnace, &c., Charles Stevenson, 
Milngavie, N.B.—27th April, 1874, 

1475, Preventing Canpies Gurrerina, Amédée Fayol, Bordeaux, 
Gironde, 

1478, Compressep Leatuer, George William Bentley, Strand, Wost- 
minster... 28th April, US74 

1492. Parranine Antictrs to bo Erecrro-rtatep or Coareo with Nicket, 
é&c., Henry John Brook, Edward Goodrick Draper, and John Unwin, 
Sheflield. —20th Apri, 1874 

1.6 “Cueck Actions” of Verrrtan Buinps, &c., Henry Twells Cutts 
and Jchn Dean, Manchester.—S80th April, 1874. 

1527. Sewing Macuines, Thomas Brigham Bishop, Revent-street, 
London.— Partly a communication from George Henry Bishop and 
Henry M. Hall. 

1539. Looms for Weravina, Alexander Melville Clark, Chancery-lane, 
London.—A communication from William Nuttall, Thomas Isherwood, 
and Charles Ralph Broadbent.—1lst May, 1874. 

1549. Constavctine BuiLpinas, &c., to render them Firerroor, Thomas 
Edward Collcutt, Essex-street, Strand, London. 

1551. Parrern or Movipino Priates, Arthur Chamberlain and James 
Smith, Birmingham. 

1555. Ancnors, William Robert Lake, Southampton-buildings, London.— 
A communication from Joseph Thomas Fewkes.—2nd May, 1874. 

1561. Devine up Bacavuze, &c., Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Auguste Alexandre Kampant. 

1572. Conpensens for Stream Pumrina Enoines, Henry Cherry, Hands- 
worth, 4th May, 1874. 

1634, Kerovcnine Puorocrarmic Neroatives and Posrrives, Alexander 
Melville Clark, Chancery-lane, London. —A communication from Claude 
Léon Lambert... 8th May, 1874. 

1677. Portante Forces or Furnaces and Browne Arraratus, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
De Witt Clinton Baxter.—12th May, 1874. 

1756. Dvyeine or Printina Textice Faprics, &c., Samuel Milne Smith 
and Charles Telford Smith, Horton Dye Works, Bradford. —1sth May, 
1874 


1893, Locktna Rattway Sianats and Swirceues, &ec., Robert Elliott 
Cooper, Kensington-terrace, Hyde Park, Leeds, and Francis Campin, 
Fenton-street, Leeds.—30th May, 1874 

1990, Fotpina Bepsreaps, John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Elisha Everitt and Henry North 
8th June, 1874 

2135, Jusunes, &c., Edwin Hawker, Leo. —19th June, 1874 

2198, InksTanpDs, Bloomfield Brower, New York, U.S.— 24th June, 1874 

2382. Treatina and Preranina VPirectay, &¢, John Liston, jun., 
Glasgow, N.B.—7th July, 1874. 

2418, Reavutator for Spring Clocks and Warcues, William Robert Lake, 
Southampton-buildings, London.— A communication from Matthew 
Muchin.—9th July, 1874. 

2436. Looms, John Bland, Keighley.—11th July, 1874, 

2474. Steam Enoines, Edward Field, Chandos-chambers, Adelphi, 
London, and Francis Michael Cotton, Foulis-terrace, Kensington, 
London.—15th July, 1874. 

2517. Arrixine Hees to Boots and Suors, Michel Lion Lion, Canonbury- 
square, London 

2527. Rurpine, Scuppina, or Scovrina, Fiesuta, and Strike out 
Skins, Hipes, and Learner, William Storer, Nottingham.—1s8th July, 
1874. 

2538. Crrprine or Sueartne ANIMALS, Albert Martin, Old Charlton.—20t4 
July, W874. 

2542. Turasuina Macuines, Robert Tucker, Buckland Brewer, Bideford. 
—2lst July, 1874. 

2728. Drittina or Bortna Rocks, &e., William Tregay, Redruth.—6th 
August, 1874. 

2740. Busks for Strays, &c , Henry Alexander Lyman, Cheapside, London, 
and Robert Stokes, Bow, London,—7th August, 1874, 

2752. Currina Guass, &c., Thaddeus Hyatt, Gloucester-gardens, Hyde 
Park, London, 8th Auguat, 1874. 

2761. Governor for Stream Enarines, William Robert Lake, Southampton- 
buildings, London,.—A communication from Matthew Muchin.—lom 
August, 1874. 

2768. Rearixa and Biypina Macuines, Harry Earl, Melbourne.—11th 
August, 1874. 

2777. Courtine Raitway Carriaces, Charles Axon, Poulton, and Adam 
Bullough, Blackburn, --12th August, 1874 

2808, ArntaL Navioation, Thomas Moy, Farringdon-street, London. 

2809. Circutar Loorrp Fanatic Macuines for making fancy hosiery, 
Nathaniel Marshall, Nottingham 

2811. Reoirertne and Ciassirvine the Fares of Passenoens, George 
Haseltine, Southampton-buildings, London.—A communication from 
Edward Chesterman.—1l4th August, 1874. 

2833. Non-conpuctina Mareriats, John Chapman Peacock, Finsbury 
Park-road, London.—l7th Avgust, 1874. 

2860, Cuveks for Hovpine Toors in Larus, &c,, William Robert Lake, 
Southampton-buildings, London, A communication from Frank 
Armstrong.—19th August, 1874, 

2868. SrinpLes employed in Mu es for Srinnina Corton, &c., William 
Gibson, Manchester. 

2872. Moviprne Concrete Pires, &c., James William Butler, Stonebridge 
Park, Willesden.—A communication from John W. Stockwell, 

2873. Kgpvrne or Prarrine Fasrics, John Henry Johnson, Lincoln's-inn- 
fields? London. —A communication from Orange McConnell Chamber- 
lain.—20th August, 1874. 

2874. Roter Skates, Washington Parker Gregg, Boston, Massachusetts, 
U.8.—2lst August, 1874. 

2889, Sewina Macuines, John Thomas Jones, Ilion, Herkimer, New 
York, U.S.—22ad August, 1874. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
29th August, 1874. 

4217, 4d.; 4252, 8d.; 50, 88, 8d.; 98, 1a; 101, &d.; 102, Qe, 4d.; 116, 10¢,; 
122, 1s, Sd.; 135, 6d.; 138, 8d.; 143, 10d.; 144, 8d; 153, le, Gd; 169, Ia. 4d,; 
164, 1s, 2d.; 165, 8d.; 166, 1s ; 167, 8d.; 172, le. Sd.; 175, 8d.; 178, 23.; 
8d.; 186, 8d.; 187, 10d.; 188, 10d.; 190, ls.; 191, 1s.; 195, Sd.; 199, Gd.; BOL, 
ls. 10d.; 202, 2e.; 205, 1s. 2d.; 209, Sd.; 213, Sd; BIT, 10d.; 218, 84.; 219, 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of —_ ons gevtems, Sums exceeding 1s. must be 
remitted by Post-oflice Order, @ payable at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancory-lane, London, 


















ABSTRAOTS OF SPECIFICATIONS. 


865. Screw Wrencues, T. H. Marsh, Toronto.—Dated 28th May, 1874, 

According to this invention the clamping tool consists of two bars in- 
clined to one another, and joined at the narrow end by a curved piece. 
On one of the said bars a sliding jaw works, the acting face of which is 
inclined to the base, so that on moving the jaw along the bar the distance 
between it and the other bar is increased or diminished, while the 
parallelism of the face of the sliding jaw to the bar opposite to it is pre- 
served, After the sliding jaw has been moved on the i so as to nearly 
clamp the substances or things, the tool is struck gently so as to advance 
it, the jaw remaining stationary. The sliding jaw is thereby tightened 
on the substances or things, and the latter clamped. Screw wrenches 
are constructed in the same manner as clamping tools, excepting that the 
inclined bars are connected at both ends by junction pieces. 
2783. Temrrnine Grass, F B. A. Royer de la Bastie, Boulevard de Stras 

bourg.—Dated Lith Auguat, 1874. 

This invention relates te a process of temporing glass so as to render 
the same less fragile, and to the construction of furnaces and apparatus 
for this purpose, The essential features of the invention consist, First, 
in tempering glass by plunging it when heated to about the point of 
softening into a liquid bath at a lower temperature. Secondly, in using 
for this purpose a hermetically enclosed bath of vils, grease, wax, resinous 
or bituminous substances which boil at temperatures cousiderably above 
the boiling point of water. Thirdly, inan arrangement of glass tempering 
apparatus wherein the oven for heating the wlass and the tempering bath 
are in communication with each other, so that the beated glass cin be 
plunged with the least possible manipulation Fourthly, in arrangements 
of heating ovens with rocking floors or with inclined tloora, whereby the 
glase is made to pass from the oven t> the tempering bith. Pifthly, in 
the construction of matic ovens communicating with the tempering bath 
by passages down which the glass descends Various constrauctivas of 
apparatus are shown for carrying out the invention 
2801. Bowr axp Nur Lock, A. Browne, Southanpton-baildings.—D uted 

ish August, 1874 

The features of novelty of this invention consist, First, in the employ- 
ment of a slotting tool which operates in connection with a patr of 
holding dies for forming in a rod of metal a seat or groove for the re- 
ception of a nut locking anchor, the said slotting tool being of any desired 
shape and arranged to operate through a slot in one of the holding dies > 
aa te form a slotted groove by compression of the metal. Secondly, 
in «a bolt constructed with a slot and a cavity for the reception of an 
anchor for keeping the nut in its place on the bolt 
2810. Raiway Wauerers, G. Haseltine, Southamptoa-buildings.—Dated 

14th August, S74 

The tire of the wheel is provided with an annular flange, which is so 
arranged in relation to the perimeter of the tire that it shall project from 
some point between the circumferential edges thereof, forming a recess 
on each side of the flange. A core is fitted in the flange side of the tire, 
575. Pearume Srvravens, A. 2. Burman and M. De Freet, Liverpool, 

Dated With February, UsTs 

The object hore is to provide portable apparatus whereby lange quantities 
of ether or perfume can be sprayed or distributed either by an intermittent 
or continuous supply of air. For intermittent spraying an elastic pal 
sator is used to induce a supply of ether or perfume through any ordinary 
or suitable arrangement of nozzles For continuous spraying an air 
or gas reservoir is placed in the pipe between the pulsator and the 
nozzles 
576 Biast Fresaces anp Curorias, H. Aitken, Falkirk.—Dated Wh 

February, 1874 

The fortures of novelty which constitute this invention are:— 
First, the construction of blast farnaces and cupolas with an enlarged 
chamber or flue, or a series of chambers or thies. at the top for holding 
the materials before being charged into the smelting chamber or the blast 
furnace or cupola; and the heating of the materials in the said chamber 
or flues by the corabustion of the biast furnace jases ignited by air forced 
or drawn thereinto; and the enlarging the top of the furnace or cupola 
with the like object. Secondly, providing blast furnaces with condensers, 
scrubbers, filters, or washers for collecting the condensible portions of 
the gases, and for purifying the non-condensible portions, and chambers 
for the collecting of the products that come from the top of blast furnaces 
or cupolas, Thirdly, the construction of blast furnaces for smelting, 
melting, or puddling operations, with chambers for holding the fuel out 
of contact with the metal in the smelting, melting, or puddling chambers, 
the gas from the fuel being burnt with aw forced or drawn in at numerous 
points, 

877. Corrine Conks, R. Thoraton, South Shields.—Datel 16th February, 
1874 








A knife or cutter is mounted ona table capable of traversing longitu- 
dinally upon two yrooved bars or rails mounted on a suitable frame, one 
side of which frame is capable of being raised or depressed. The piece 
of cork to be cut is held between two clamps, on which is attached to a 
rod capable of being rotated, the other sliding so as to admit of corks of 
different sizes, These clamps are mounted in suitable bearings on the 
movable side of the frame. In order to cut the cork, the table with the 
knife is moved forward so as to bring the latter to bear upon the cork, 
and by so doing it causes a twisted or spirally grooved bar, mounted on 
the frame between the rails, to revolve by means of a V piece attached to 
the table. The twisted bar has a wheel fixed at one end thereof, and 
which wheel is connected by a band or other suitable means to another 
wheel carried by the red attached to the first-mentioned clamp for hold 
ing the cork, and thus giving the latter a rotating motion The sliding 
clamp is actuated by means of a lever which is kept in position by a spring 
} This lever is drawn back by a catch on the table when the cork has been 

eut and the table moved backwards. The movable side of the frame is 
elevated by means of a lever when it is desired to cut a smaller cork than 
usual In order to produce tapered corks, the rails are raised by means 
of a screw, so ws to place the table, carrying the knife, in a slanting post- 
tion, For the purpose of keeping the knife wet with oil, a small wheol, 
covered with le ither or other absorbent material, and saturated with oil, 
is fixed on the frame underneath the knife, so that as the litter moves 
forward it comes in contact therewith, 


579. Isvatip Bepsreaps, W. Clark, Chancery-lan 








Dated Wih February, 


canvas sheet made in sections is stretched on one side of the bed on 
rollers, and on the other on a stationary bar for supporting the patient, 
| while a mattress box or frame is lowered away from underneath for cool 
ing the patient in warm weather, or for other purposes, Joints in the 
| rollers and bar are used so that the foot portion may be dropped and the 
head raised up. A foot board or rest for the feet is arranged to be moved along 
the bedstead. A piece of canvas is arranged under the upper section of 
the mattress attached to the upper canvas frame for retaining the upper 
mattress section with the canvas when necessary, 
581. Serrinxe Saits, J. Harvey and @. Pryer, Wivenhoe, Kasex 
February, 1874. 

This invention, which relates to an improved system or method and 
means of applying, adapting and setting sails for the better propulsion of 
vessels, consists principally in employing a newly-shaped sail (which they 
term a compass gaffsail or double mainsail) which can be applied to all 
vessela, and especially to yachts or to other vessels which are required to 
be propelled at great speed. The invention also comprises the improved 
system, method, or means of applying, adapting, and using the said sail, 
the objects of the invention being to allow the use of a greater area of 
canvas or other material than it 18 safe to apply, set and work on the 
systems hitherto in use, which will be applied, adapted, and worked with 
much greater safety, and to provide a means in case of damage to or loss 
of other sails of immediately replacing them 
582. ‘Locomotion, A. M. Dix, Shelton, Stobe-on-Trent.—Dated 16th Feb- 

ruary, 1874. 

This consists in fitting a pair of small wheels within inner bands of a 
pair of larger wheels (travellers), 80 that the tormer rise in the circumference 
of the latter and give a preponderance of weight in advance of the axis for 
moving a vehicle ahead, 

583, Sianaviina, W. Needham, Vaurhall, Surrey.—Dated 10th February, 
1874 


| 
| 
1s74. 
This invention consists of an improved invalid bedstead, in which a 


Dated lith 


This invention relates to a method of signaling from a train in case of 
accident thereto, and consists in the use of detonating signals propelled 
by rockets along the rail to such a distance that upon the explosion of a 
signal, warning the driver of an advancing train that the line ia blocked, 
he may pull up before reaching the spot from whence the signal was 
started. 

584. Inpicatixe tHe Sreep or Revorvine Suarrs, Sir D, L, Salomona, 
Tunbridge Wells. —Dated 16th February, 1874, 

The novelty of the inyention consists in connecting by means of levers 
and rods or other equivalent the indicating finger or hand of a numbered 
dial with the moving lever of a contrifugal governor, Any shaft ina 





factory or other works being connected to this governor will, through the 

arrangement of mechanism connecting the same with the we 

finger, tell-off or indicate the speed or number of revolutions such shaft 

is making. 

585. Hay-reppino Macuines, W. R. Lake, Southampton-bduildings.—Dated 
16th February, 1874. 

In the said machine the supporting and driving wheels turn inde- 
pendently of each other on a continuous axlo-tree, A rotating reel is hung 
upon the main frame in rear of the axle-tree carrying tine bearing shafts 

rigid arms, which connect thom with a cam-way fastened upon 
the said main shaftframe. Thocam-way has that part of its track which 





controls the tines while acting on tho grass in,thegform of a true circle, 











-———s 

















194 


THE ENGINEER. 





concentric with the axis of the reel, for preventing either acceleration or 
retardation of the tines; and the other part is formed to cause the tines 
to dip backward, after lifting, and be restored again before entering 
grass. The inventor employs wrought iron tubular tine shafts; the tines 
are coiled around each cf said tubular shafts and fastened thereto by bolts; 
the end tines of the series on the tine shafts have an outward bend to 
bring them near the ground wheels; the tongue-thill and slat frame are 
made and attached to the axle-tree with bent irons. The crank arms are 
made with a set back for the purpose of giving a longer bearing for the 
cam-way rollers. In combination with the main frame hinged to the 
axle-tree he uses a branched lever which spans the axle-tree and serves as 
a brace and lever. 

586. TeLtitTate Money Boxes, H. Bradley, Blackheath.—Dated 17th Feb- 

ruary, 1874. 

‘ionegt boxes having one or more compartments, with glass or trans- 
parent cover or part to permit inspection, and with moving bottom or 
part for passing money from compartments into store chamber after the 
money has been inspected, a counter being worked by or simultaneously 
with each moving bottom or part. 

587. Rorary Wer Prixtina Macuiyes, @. A, Wilson, Liverpool.—Dated 
17th Fevruary, 1874. 

This consists, First, in placing both the printing cylinders above the 
impression cylinders. Secondly, in casting stereos in segments or rings 
and securing them through discs to a shaft to form a printing cylinder, 
spaces being left between each disc to allow for securing. Thirdly, in 
arranging two printing cylinders constructed in accordance with the above 
second head, so that the blanks left by the spaces between the stereo 
dises in one cylinder are printed by the stereo discs in the other. Fourthly, 
in constructing two cylinders of twice the circumference of the paper to 
be printed, placing type half round and delivering a paper alternately to 
each. Each paper printed on one side by one cylinder is carried by tapes 
to be perfected by the other cylinder; the travel is so ad justed that each 
cylinder is always printing either a first or second side. Fifthly, in 
wrapping several cut sheets round a drum, and when the desired number 
has been wrapped round delivering them automatically. Sixthly, in 
giving a longer travel to each alternate folded sheet, so that it meets the 
sheet immediately following at the final folding mechanism. Seventhly, 
in causing each paper previous to folding to partly enter into a rotating 
drum, from which it is withdrawn by the folding cylinders. Eighthly, 
laying papers in combination with the above fifth, sixth, and seventh 
heads, by (a) a rocking frame, (b) a hammer, (c)a double fly. Ninthly, 
in cutting sheets of paper from the web in various lengths by cutting 
rollers geared eccentrically. Tenthly, in causing impressions as they 
issue from the cylinders to divide into two or more streams between tapes, 
each stream being led to folding, collecting, or laying mechanism. 
Eleventhly, in causing the impressions to pass around rollers in lengths 
of two or more, and in folding a number of the impressions together and 
afterwards laying them in files. 

588. Furnaces or Steam Borers, D. Morton, Oldham.—Daited 17th 
February, 1874. 

Tue principal feature of novelty in this invention is that there is always 
a down draught through the fire, so that all the smoke and gases from the 
fuel are compelled to pass through the clear red fire and thus become 
consumed, whereby a great economy in the amount of fuel required for 

roducing a given amount of steam is effected, and other benefits arising 

rom a more perfect combustion are attained. 
6589. Licutrsc anp HeatInc with CARBURETTED Hyprocen Gas, W- 
Henry, Lisle-street, Leicester-square.—Dated 17th February, 1874. 

This invention consists in the production of hydrogen by the decom- 

position of metals and water, and carburetting the same. 


590. Communicatine in Rattway Traiys, G. Ellison and W. Dargue, 
Birkenshaw, Bristol.—Dated 17th February, 1874. 

The First part of this invention consists of a tube similar to an ordinary 
speaking tube, which extends the entire length of the train, (couplings 
are provided for joining the tube when required to attach or remove the 
carriage). Branch tubes are attached to the main tube, one for each 
compartment, and are provided with a mouthpiece coutained within a 
box or case suitably placed and fixed on the partition of the carriage. Also 
passing through this box, and extending through the sides of the carriage, is 
aspindle or rod carrying a signal plate, which when not in use will remain 
in a horizontal position, and this position is maintained by a finger or 
l:ver fixed on the rod or spindle within the box, and resting against the 
outer side thereof, which outer side is of glass or parchment. Com- 
munication with the guard or driver is effected by the passenger breaking 
the glass or parchment side of the box, thus removing the support of the 
finger on the signal rod. He then blows into the tube, thus calling the 
attention of the guard or driver. The Second part of the invention con- 
sists, firstly, in the arrangement, in connection with the brake of each 
carriage, of a cylinder and piston rod connected with the brake blocks ; 
and steam is supplied to the cylinders by means of a tube passing from 
the boiler of the engine thereto. An ordinary screw and hand wheel is 
ulso applied. Secondly, in the construction of a brake actuated by hand 
wheel, whereby the brake blocks are lowered and pressed upon the 
rails, 

592. Creartnc Snow From Rartways, G. H. Smith, Finsbury-place.— 
Dated 17th February, 1874, 

This invention consists in mounting a plough in advance of the wheels 
of the vehicle, so that it will adapt itself in respect to ition and eleva- 
tion from the track to the loaded state of the car. It is so arranged, 
that in the event of meeting an immovable obstruction, it will be swung 
rearward until it can pass over it, and then return to its normal position. 


596. Raitway Recorpine Apparatus, C. J. Wollaston, Marylebone.— 
Dated 17th February, 1874. 

Ths provisional specification describes recording ona uniformly travel- 
ling strip of paper the times of sending the electricsignals, and of moving 
the signal and switch levers. 

598. Gas, BE. H. Yarrow, Camberwell Park.—Dated 17th February, 1874. 

By means of a retort divided into compartments or tubes and heated to 
a high temperature, hydrocarbon vapour mixed with atmospheric air is 
transformed intoa permanent gas. 

596. Kitns, 8. de la G. Williams, Birmingham, and Major General H. Y. 
D. Scott, C_ B.—Dated 17th February, 1874. 

In this invention they take advantage of any sloping bank or cliff that 
may be conveniently situated, and they build the kiln with its dais 
inclined at an angle of 60 deg. more or less, the bank or cliff forming the 
inner or wnder wall of the kiln ; and by such means great saving of cost 
is effected in erecting such kilns, and economy of labour is gained in 
drawing them. 

600. Sroves, S. Sanderson and A. Proctor, Huddersfeld.—Dated 17th 
February, 1874. 

The improvements consist in so constructing stoves, grates, or fire- 
places, and the flue or flues in connection therewith, that the draught 
which in ordinary fireplaces enters through the bars at the front and 
underside of the grate and then passes upwards to the chimney, shall in 
the improved grate enter from above the fuel, and also through the front 
bars, passing thence in a downward direction, making what is termed a 
down draught before passing up the chimney. 


604. Sream Generators, J. Kitchin, Shefield.—Dated 18th February, 
1874. 


This invention relates to the construction of steam boilers and steam 
generators either vertical or horizontal, and consists in the application 
and use of wholly or partially corrugated plates of iron, steel, or other 
metal in the construction of the flues, cross tubes, or shells of vertical 
or horizontal boilers and other steam generators, principally at those 
parts exposed to the action of the fuel, for the purpose of increasing the 
amount of heating surface, and thereby reducing the t of 
uel. “i 


606. Mitts, B. Hunt, Serle-street, Lincoln’s-inn.—Dated 18th February, 
1874 





%. 

The objects of this invention are, First, to allow of ready access to the 
interior of a hand grinding mill ; Secondly, to securely retain the working 
parts of the mill within the casing, without interfering with their ready 
removal when necessary ; Thirdly, to prevent waste of the material to be 
ground in its ey from the hopper to the space between the burr and 
shell ; Fourthly, to facilitate the adjustment of the grinding surfaces of 
the mill for coarse or fine grinding; and Fifthly, to insure the proper 
durability of the burr. 


607. Cooxina, A. L. Freund, Southampton-street.—Dated 18th February, 
1874. 


This invention relates to an improved system or method of domestic 
cooking, and to improved apparatus and utensils to be employed in 
carrying the same into practice, the object of the invention being to pre- 
pare food for human consumption, so that the human stomach may be 
able to digest the same or assimilate the substances contained therein to 
the requirements of the body more easily than if the food were prepared 
or cooked ding to the syst or methods hitherto in use. The im- 
proved system consists in cooking or preparing the food by the circulation 
round or about it of dry heat radiated from the fire or of moist heat or 
steam generated thereby from water contained witbin the same utensil, 
whilst the said food is enclosed from contact with atmospheric air. In 
order to carry this system into practice, the inventor has found it neces- 
sary, first, to devise a more effective heating apparatus or cooking stove, 

’ one of such a character as to be specially ada to the economical con- 
——a ~ peat or = coal, and in which fire is completely under 
control ; and, secondly, to devise improved —. uw separate], 
adapted totheir epestal requirements, The object soug! tito be accomplished 
in carrying these ideas into practical effect has been tomake the fire'as small 
as possible and to retain the heat developed therefrom as long as possible 
in order that it may disperse itself more completely among all the cooking 








utensils in use, and not be allowed to escape wastefully up the chimney 
or flue immediately it is developed as in ordinary open firepl 
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‘on their ou‘er surfaces in a manner similar to the wheels of traction 





608. Courtine Rattway Trucks, F. Kemp, Ashton-under-Lyne.—Dated 
18th February, 1874. 

This invention is pe for the purpose of effecting the self-acting 
coupling of railway trucks by merely pushing the trucks together, and to 
afford a ready means of disconnecting them by a lever placed at the ont- 
side, so that there is no necessity for a porter or other person to pass in 
between the trucks for either the coupling or disconn: the same, 
and by these means not oniy is a very great saving of time effected but 
accidents from the above cause will be entirely prevented. 

609. Treatinc Merats, J. 7. Kirkwood, Cheltenham, and W. H. Smith, 
Edgbaston.—Dated 18th February, 1874. 

The invention relates to the treatment of metals, and in particular iron, 
by cn ee it while it is heated, in suitable vessels, pots, or retorts, to 
the action of the products obtained by the ignition of gases charged with 
carbon, such as carburetted hyd: m or hydrocarbon gases, the combus- 
tion of the gases being effected in chambers or tubes into which a suitable 
quantity of atmospheric air is admitted, and the products of the combus- 
tion being conducted through suitable ——- made in the heating. 
veasels and caused to act upon the iron contained therein, which is thereby 
carbonised, and to a co) erable extent purified, the carbonisation 
being effected in a more certain, speedy, economical way than has 
hitherto been practicable. A compound burner is described in which the 
gas is first ignited at the end of a tube which is enclosed in another tube 
or chamber, into which a regulated amount of atmospheric air is intro- 
duced ; the products of the combustion so effected are passed from the 
inner tube or chamber through a burner, which in turn is enclosed in 
another chamber or tube which is also supplied with atmospheric air, the 
supply being regulated as before by valves or slides. The products of 
the combustion so effected are ted through a suitable pipe and 
may be directly introduced through a suitable opening in the Coating 
vessel, pot, or retort, or the products may be stored in a suitable receiver 
ready for use as required. It is obvious that other forms of burners may 
be used to effect alike object ; also that instead of employing atmospheric 
air, nitrogen gas may be employed. The form of furnace adapted for this 
purpose when treating scrap iron or broken — in pots is one in which 
the flame and products of bustion from the fire by channels into 
chambers containing the heating pots, and thence the flame or products 
of combustion ow A itabl ges to the chi y or stack. 
Chambers are provided beneath those to contain the pots or retorts, 
with communication between the one and the other to facilitate the con- 
ae of the gas and to enable the attendant to regulate the supply of 

e gas. 

610. Treatinc Metats, J. 7. Kirkwood, Cheltenham, and W. H. Smith, 
Edgbaston.—Dated 18th February, 1874. 

These improvements relate to when coring gas or vapour obtained 
by the admixture of vegetable carbon and hydrochloric or nitrous or nitric 
acid, combined in some cases with coal gas, in the treatment of molten 
metals. In carrying out the improvements the hydrochloric acid is placed 
in one chamber, the wood naphtha or vegetable carbon in another cham- 
ber, and nitric acid in another chamber. The gases or vapours from these 
respective chambers are capable of being conducted er or separately 
into a passage through whicha current of atmospheric air is caused to 
flow, so that the atmospheric air alone, or combined with any or all of 
these gases in any required proportions, may be conducted to the con- 
verter or other vessel containing the molten metal ; or any or all of these 
gases or vapours may be forced into the converter or other vessel referred 
to bined with atmospheric air. Or the gases or vapours as described 
in the provisional specification of letters patent applied for by the in- 
ventors on this 18th of February, 1874, may be employed to operate on the 
molten metal. 

611. Feepine Tarasnine Macuines, J. Ruston, Sheaf Ironworks, Lincoln. 
—Dated 18th Februury, 1874. 

This provisional specification describes feeding forward corn to thrash- 
ing machines by means of parallel spiked rollers. At the delivery end of 
the series of rollers, and above the thrashing drum, there is another 
similar spiked roller revolving at a quicker speed, and in the opposite 
direction, for the purpose of opening the sh and throwing down the 
corn. An oscillating spiked bar above the rollers may also be used for 
opening the sheaves. neath the rollers jis an inclined reciprocating 
board to catch any detached ears of corn, and carry them forward to the 
thrashing machine. 

612. Yarns, C. C. Connor, Belfast—Dated 18th February, 1874. 

This invention is particularly beneficial when applied to yarns of flax, 
hemp, cotton, and other fibres; and consists in so treating the said yarns 
that they are considerably increased in strength and rendered in a state 
very favourable for their being woven. This invention is also applicable 
to the preparation of sewing threads and twines, and for the yarns from 
which they are made. To carry into effect this invention the inventor 
saturates the yarns by any convenient method witha solution of gly- 
cerire and water. 

615. Cicar Licuts, J. Hynam, Wilson-street, Finsbury.—Dated 18th Feb- 
ruary, 1874. 

This provisional specification describes the facture of i b 
tible stems for cigar lights, &c.,and of incombustible wicks for lamps, 
&c., from asbestos. 

616. Sp.irtinc Hives, 8. Haley, Bramley.—Dated 18th February, 1874. 

This invention relates to the construction of the knives employed in 
machinery of this class. The inventor constructs such knives of separate 
| ae the back part of the steel (on which the cutting eis to be 

‘ormed) is received within a recess or groove formed in the back or other 

portion of the knife, the two parts are then secured together by rivets or 
countersunk screws, or are brazed or soldered together, or the portion of 
the knife on which the cutting edge is to be formed may extend over and 
— a back or other portion of the knife and secured thereto as 

‘oresaid. 
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618. Recutatina THE Speep or Steam Enotnes, J. M. MacGeorge, North 
Ormesby, Middlesbrough.—Dated 18th February, 1874. 

These appliances are com of a balanced disc or wheel, plain or 
weighted, or provided with blades which can be set to any desired angle, 
such disc or wheel being attached to sockets, and a portion of which is 
threaded to ride upon a threaded portion of the governor spindle and rise 
and lower thereon, to close and open the valve acting upon the valve 
lever in the manner well known. 


619. Moutps ror Castina Mertats, J. Toussant, Sparkbrook.—Dated 
18th February, 1874. 

Cores are made of segments and coated with plumbago, also the moulds 
and boxes. Acentral rod or butt with springs is employed to facilitate 
removal of casting in some cases. 

620. Boots anv Sxoes, J. Keats, Newcastle, Staffordshire, A. Greenwood, 
Leeds, and A. Keats, Newcastle, Stajfordshire.—Dated 18th February, 1874, 

The First part of the invention relates to the feeding mechanism applied 
to two kinds of the well known Crispin machine, viz., the post and the 
horn or bracket arm machine. Secondly, to an a in las 
boots and shoes, the same being effected by a m: cation of the heel an 
the blocking machine patented the 14th day of February, 1867. 


621. Bricks, J. Topping, Preston, and J. Gregory, Preston.—Dated 18th 
february, 1 


This invention consistsin, First, the use of a frame with dividing wires 
placed horizontally over the clay and worked vertically for the purpose 
of dividing the clay into bricks or blocks by means of a weight or lever 
or other mechanical device. Secondly, the use of a plate or weight rest- 
ing upon the dividing wires, and so that when the wires enter 
the clay the plate or weight will remain on the surface of the clay being 
divided, until the frame with its dividing wires is again raised, pre- 
venting by its weight the blocks from being lifted ey Fy Hy by the 
wires g their return motion through the clay. ly, the use ofa 
movable board serving as a ene oy which the bricks may be cut, and 
upon which they may also be ed away from the machine in the posi- 
tion in which they were cut. The invention is _— to cutting other 
plastic substances besides clay into blocks or sla 


622. GasLicut Apparatus, 0. Siebert, New York.—Dated 19th February, 
1874. 
This invention relates to apparatus for i si di and 


the st 
brightness of the flame of a gas burner for reg and economising 
| consumption of gas and for preventing the production of smoke there- 
rom. 





623. Grinpinc THE TRAVELLING FLats of Carpino Enctnes, 7. Clegg 
and T. Lucas, Miles Platting.—Dated 19th February, 1874. 

According to this invention each travelling flat in a carding engine is 
moved towards the grinding roller when being ome, until the surfaces 
which slide on the flexible bend bear against guides or sliding blocks. 
624. Soames Spam, H. Cockey and F. C. Cockey, Frome.—Dated 19th 

ry, le 

This invention consists in constructing the furnace door with a frame 
of cast or wrought iron, the inner edge of the frame being bevelled, so 
that the smallest part of the opening is inside the door. A brick, tile, or 
slab of fire-clay is Ided with « cor ding bevel on its edge, so as 
to admit of its being inserted in the opening of the furnace door and pro- 
jecting somewhat beyond the interior surface thereof. In order to insure 
more perfect contact between the brick and the furnace door, the brick 
is bedded in with Sellar’s cement, fire-clay, or other suitable matter or 
cement. The upper or outer surface of the brick is also served with the 
same sort of cement or fire-clay, and a cast or wrought iron is then 
placed on it and secured to the frame of the furnace door by bolts and 
nuts or other suitable means. 





627. Batus, W. Newhof?, Brunswick, in the Dukedom of Brunswick.—Dated 
19th February, 1874. 

This invention relates to heating a bath by partitioning off a portion of 
it at one end with a porous screen, and Ah wel in a 80 par- 
titioned off a slow combustion stove to heat the water, which freely circu- 
lates, while the bather is protected by the screen. 

628. Breecn-Loapine Fire-arms, F. 7. Hughes, Chancery-lane.—Dated 
19th February, 1874. 

This invention relates to an improvement in breech-loading fire-arms ; 
the first of the invention to that class in which the breech-picce is 
hung below the barrel and swings back and downward to open the 
breech; the second part to those in which the breech-piece swings 


laterally from the breech ; the to those in which the breech- 
— is hung to one side of the to swing transversely to open the 


630. Workino Steam Esatne Vatves, J. B. Terrace, Dysart, Fife, N.B.— 
Dated 19th February, 1874. 

This invention consists in arranging two eccentrics or cranks, or other 
equivalent parts, to act on the slide valve, one giving the ordinary move- 
ment to the valve, which movement is ted principally with a view 
to the best conditions for the exhaust, w: the other gives a movement 
for shifting the valve so far as to cut off the steam at any point that may 
be desired, but not far enough to interfere with the heat The desired 
action is rendered possible by arranging driving parts from the eccentrics 
or equivalents to work in slots or between stops on driven parts connected 
to the slide valve, so that each driving has at each of its strokes or 
traverses to move inoperatively along the slot or between the stops for a 
certain distance before acting on the driven part. 


631. Wasuino Macaine, A. B. Clarke, Nottingham.—Dated 19th February 
1874. 


4. 

A vertical rocking lever having a counterweight at its lower end, and a 
handle at its upper end, works on a fulcrum or centre at the side of a 
suitable tub or case. This rocking lever is connected by jointed arms to 
vertical axes, one of which passes through the bottom of the tub, and the 
other through a cross-piece on the Le of the tub. These axes carry at 
their inner ends a number of horizontal arms or beaters arranged radially. 
632. Looms anp Pickers, J. Peel and S. Emsley, Bradford.—Dated 19th 

February, 1874. 

This invention relates to employing grooves formed in the shuttle-box 
bottom and cover for the purpose of gui ling the picker and check ; also 
in employing pickers made of sizing or hides, full and solid, or in 
detached parts, and to the checking of the shuttle and picker, and 
lubricating the picker spindie. It drives and checks the shuttle by 
means of a picker, made whole and of s' or hides, and also a check 
working in two ves formed in the shuttle-box, one at the top in a 
cover fitted on the top of the shuttle-box, the other in the bottom of the 
box. The pickers are made in detached parts, and in conjunction with 
each other. The part of the picker, made heretofore in sizing, is made 
of metal, being a tube or part of a tube, having yectociing pieces. This 
tube works on a spindle so arranged that the picking strap can be fixed 
round the tube or on an arm or rib connecting the ends of the part of a 
tube, the pyening piece enters loosely into a loose long picker, the 
bottom part of the picker works in the groove formed in the bottom of 
the shuttle-box ; is made of sizing, or of any other suitable 
material; a flat hole is made going through one of the ends or through 
the middle, into which the } gy! piece enters loosely; the bottom 

of the picker, made of sizing, is made full and solid to receive the 
petus of the shuttle. For checking the shuttle an apparatus is 
employed, made of metal, in which is formed a chamber or recess, in 
which is placed felted wool, or any other material — of holding oil ; 
the picker spindle passes through the metal chamber and felted wool. 
On the chamber is cast a projection to which a check strap is attached. 
633. Dverna, D. Dawson, Milnes Bridge, and C. Slater, Barnoldswick.— 
Dated 19th February, 1874. 

This invention consists in the use of improved means and apparatus for 
dyeing and “ fixing” the dye or colouring matter upon fabrics of cotton 
or other vegetable fibre or fabrics composed ~ f of cotton or other 
vegetable fibre, and partly of wool and other animul fibre, by passing the 
same through the dye liquor and then through ammoniacal vapour, and 
in the apparatus connected therewith. 

634. Essentiat O1ts, A. Piver, Boulevart de Strasbourg, Paris.—Dated 
19th February, 1874. 

This invention relates to a process of distilling aromatic substances at 
a temperature higher than the boiling point, that is to say, a pressure of 
between one and five atmospheres. The apparatus used consists of a 
steam generator, a closed vessel to contain the aromatic substanees, a 
cooler or condensing chamber, a vessel divided into ong ag by 
vertical partitions and intended for es the flow of liquid, and 
an apparatus for preventing overflow in case of sudden increase of heat. 
Steam from water or alcohol passes from the boiler into the vessel con- 
taining the aromatic substances, and thence, laden with perfume, to a 
worm in the cond chamber, whence it runs into the vessel for 
regulating the flow, ig successively up and down its compartments, 
a small quantity of essential oil being separated at the top of each com- 
—_ and falling into a bottle, the water flowing into another vessel. 

n case of a sudden rush of liquid the irruptive flow falls into a swing box 
which brings a funnel under the outlet of the tube of the condenser, and 
the liquid is conveyed into an open vessel placed under the said swing 
box. 





635. Weer Barrows, B. J. B. Mills, Southampton-buildings.—Dated 
19th February, 1874. 

The invention for its object improvements in wheel barrows, such 
as are commonly used by labourers, and —e only one wheel, and the 
improvements consist in mounting the axle of the wheel in bearings acted 
upon by springs. 

636. Sicnatuinc on Rartways, S. Lowe and &. White, Lincoln.—Dated 
19th February, 1874. 

A wheel upon the e rides upon a raised platform, under the action 
ofaspring. The wheel has bevelled gearing attached for rotating a shaft 
by which a toothed sliding bar can be withdrawn from a cup to give a free 
fall to a weight on the whistle lever, and thereby open the communication, 
the whistle continuing until the toothed lever is replaced. The wheel 
may, however, ride against projections on the side of the line, the shaft 
by this means being rotated direct. 

637. Srzam Generators, G. Rydill, Quality-court, Chancery-lane.— Dated 


19th February, 1874. 
This inventi mot imp ts is to construct steam generators or 

boilers of great strength, great heating surface, and to improve the con- 

struction of water tubes, water casing flues and furnaces, with a self- 

feeding furnace to prevent smoke. 

638. Suicinc Fruit, G. Kent, High Holborn.—Dated 19th February, 1874. 

The said invention relates to a simple, co’ ient, and efficient machine 
for cutting fruit and vegetables of all kinds, and other substances or 
materials capable of being so treated, into slices or pieces of any uniform 
thickness. said ine may be advantag not only for domestic 
use for slicing apples, potatoes, cucumbers, and other fruit or vegetables 
for daily consumption, but also by manufacturers of preserved fruits and 
vegetables, and others who require a and durable machine capable 
of slicing large quantities of various ma' rapidly and economically. 
689. Rotary Knitrine Macuines, H. M. Mellor and L. Woodward, Not- 

tingham.—Dated 19th February, 1874. 

This provisional specification describes employing radial arms set 
spirally round an axis to depress the sinkers. axis has an oscil- 
lating revolving motion given to it. The specification also describes 
mounting such of in sige gooey are to 
or Tingoe'at the wx of the needle bar, whilst their front ends rest in 

ves in the vi at the front of the needle bar. One or both sides of 
the grooves are inclined. Means for throwing back the needles as they 
are put out of action are also described. 
640. Execrric Tececrapns, W. H. Davies and F. H. W. Higgins, Cornhill, 
-- Dated 19th February, 1874. 

This provisional 5] cation describes connecting a large number of 
stations to a central station. The transmitting instrument is provided 
with, say, four finger keys. Depressing one of these keys causes a cam 
wheel to revolve once, twice, thrice, &c., according to the key. The re- 
volution of the cam wheel transmits a signal co ig of a number of 
dots or dashes variously arranged, the cam wheel at each station being of 
a different form ; and the signal is repeated once, twice, &c., according to 
the key de . Thus at the receiving station, the station from 
which the signal was sent, and what is wanted can at once be seen. An 
automatic fire alarm is also described in connection with this arrangement, 
641. Gas, H. Holland, Birmingham.—Dated 19th February, 1874. 

The specification of this invention describes msking huminal and 














heatin, by cha’ air with the vapour of ‘any suitable bituminous 
or hedeontoen te d, and su’ such combined gas to the action of 
a high degree of heat, 


643. Measurina Liquips, H. P. Trueman, Woodbridge.—Dated 20th 
February, 1874. 
This invention relates to . simple — por pene —— for accu- 
rately measu all kinds 8. e pparat co! 
ph pane dy my bh of the said case or vessel. The inventor 
admits the fiuid to be measured till it reaches a level determined by a 
float connected with a valve. In the bottom of the said case the inven‘ 
a tube. sho oul eqpeustne die a vessel fitted to slide verti- 








625. Horsesuoes, J.J. Aris, High Holborn.—Dated 19th February, 1874. 
This invention consists in forming horseshoes with a series of grooves 


places has 
call; the aforesaid tube. He effi the and lowering of 
sliding vessel on the tube by means of alae H 
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OE Axis Socker, H. 4. Bonneville, Piccaditly.— Dated 20th February, 
iho twenties comntste Si emmntcattana tine ato Sudyrutit Cre toneevents 
bet, ot said body, and lying athwart 
one another, and the vertical in which the axle or spindle pivot 


holes being closed 
Ca Sates Sasues, J. 
“Phe novel imyention consists in structing al win- 
dow machen, Wat hay may Be TE a rene ams te. 
646. Daawrs v Wi W. and & Bmith 
. ae mae Lg a dated aca ; 2 


cightey,— Dated 
Sf is ts Susten for the 


fisting os te t oo ieee is ettected by 

means, 

motion given to lamer eh een ctand tree ne So vapenenet: 
may 


048. Finagte, Maan anp Comics, J. Peak, Wigan.—Dated 20th 
ebruary, 

The prineipa} novel feature of this invention consists in the manufac- 
ture of coins of such a given diameter and weight that the diameter shall 
be an exact decimal fracti measurement, whilst the 


ion of a given 
of the coin is at the same time an exact decimal fraction of a 


perfect, unif. d combined of di Med eight, and 
a orm, and com wi ani 
t is obtai d, whereby all commercial transactions would be 





651. Worxrno THE Sipe Vatves or Steam Enatnes, C. W. Collins, Man- 
chester. —. 20th February, 4. 
This invention relates to the slide valves used for regula’ 
the ingress and egress of steam or other power, and also to all valves having 
a to-and-fro traversing motion im to them ; and consists in the em- 
a pa a of toothed sun-and-planet wheels in connection with connect- 
ng rods worked cranks, arms, or levers; the planet wheel in each 
gate bein 70 by a crank or eccentric to rods and levers connected 
to the slide valve, 


658. Sewacr, Major General H. Y. D. Scott, C.B., Baling.—Dated 20th 


ry, 1874. 

The object of this invention is the preparation, from the sewage of 
towns gi, - —- Re on ‘itabl the 
wants of the farmer as respects their rich in fertilising elements, and 
also their price and quality. 

a A. Nitzke, Spandau, Prussia.—Dated 20th February, 


[As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed.) 
655. Fusisuine Printep SHeers or Parer, J. Farmer, 8alford.—Dated 

20th February, 1874. 

This invention a np i Pr ti — hi for which 

tents were ames Mo: dated May 27th, 1868, No. 1766, 
und 1872, No. 1728. me y “— ; 











656. Sarina Woop, J Robinson and J. Smith, Rochdale.—Dated 20th 
February, 1874. 
This invention consists in the employment of a rotory cutter adapted 
to jointed arms, so that it may be removed into any req position. 


FF see Raitways, 4. Dunlop, Glasgow, N.B.—Dated 21st February, 


This invention consists ly of imp d structi and 
arrangements of traction an: ae bearing wheels of traction and 
other vehicles, and of endless portable rails composed of eight or more 
links, surrounding and carried by these wheels which roll on them ; and 
laying them down and lifting them as the wheels and vehicl d 





process. 
663. Armour Prates, J. H. Johnson, Lincoln’s-inn-felds.—Dated 21st 


February, 1874. 
This invention relates to an improved mode of and manu- 


for ships, Pom mag mem Soy d for 
facturing armour plates = Det Fe pastes ond 


other like purposes, 
are im: to the interior of the plates, whilst at the same time the 
and tenacity of their external surface are preserved, and 
increased ity is afforded for welding ; and consists in forming such 
states of Dave epengened af » qunipe ox ene of steel, cast metal, or other 
suitable hard or alloy, surrounded by a sheath or casing of wrought 
iron or other suitable metal. 

665. Hats, B. J. B. Mills, Southampton-buildings.—Dated 21st February, 

1874. 

The invention consists in the arrangement of a number of cones, by 
means of which the bodies or hats are compnenely planked without the 
necessity for finishing them afterwards by hand, whilst the bodies or 
ee cro, Fare te duced and retained in the correct 











pe. 
666. CLasrrxa Pin, F. Armstrong, Southampton-buildings.—Dated 2st 
vee tear nf Pe 


This invention relates to a simple and convenient device | 
and holding up the skirts of ladies’ dresses, for fastening shawls an 
various other articles of wearing apparel, for securing anti-macassars 
upon chairs, and for other like purposes, 
670. Crisrixc on Doustine TextiLe Fasrics, G, F, Blder, Lochee, North 

Britain.—Dated 23rd February, 1874. 
The features of stan bn ae constitute this invention are, First, the 
, the roller and strap in the saddle for controll- 
Thirdly, the inclined or angular bars. 


671. Weavine Bacs, J. Laird and W. Rutherford, Forfar, North Britain. 
Dated 23rd 4. 


— February, 187 
The features of novelty which constitute this invention are—the im- 
provements in the “ bie” machine, whereby its duplex action is 
obtained. 
672. Steam Borers, H. Wilke, Plaistow.—Dated 23rd February, 1874. 
Inclined water tubes below a main or tubular boiler and through fur- 
nace and combustion chamber, with up tubes rising from the inclined 
idchamber. Steam spaces in the up tubes in 
communication with each other, and with steam of boiler. es 


be: 
fire-bricks, or otherwise wholly or partly of water 





forwards and backwards; and also in improved constructions of the 
joints of these links and the resting chairs or feet, one secured below each 
joint, all collectively an: pectively as follows ; also partly im- 
provements upon the tioner’s former invention for which royal letters 
patent were granted dated 10th May, 1861, and numbered 1187, 
and described in the final specification thereof, First, as regards the 
application to traction tg ay narrow central traction wheel is placed 
between two rolling and wheels with flanges, carrying the end- 
tootlrliike shaps at the point projecting from the middle of the pexiphiors 
-like ec! e o 
of the said traction wheel. e wy +, teeth enters a V Lary avon 
in the middle and upper side of each link and the whole width laterally 
between the two deep plates forming the two sides of each link, to allow 
retaining and traction tooth considerable freedom to move laterally 
when the vehicle and wheels are turning curves or raised er at one 
side than Ge Siar, Dek erent te 2 Wecne start across the 
th a spiral on each side of it, 
rail back to its normal or cen’ position as soon as the 
strain is removed, and so that the ends of this pin also move 
freely radially and circumferentially within the traction recess below 
narrow longitudinal ribs or feathers at the up; inner edges, which re- 
tain each link or rail on its acting tooth, while it recedes from the wheel 
in lifting and la: it down, and yet allows the tooth while passing 
over the rail to nearly fill the V recess longitudinally to give a positive 
tractional action with little or no slip. The side of the links of the 
chains are kept the full parallel width throughout, except at their ends 
where they are jointed to each other, where they are either kneed in and 
forward at one end to enter the wide end of each adjacent link, or each 
alternate link is so kneed at both ends to enter and be j 
alternate links made with both their ends wide for the like purpose to 
ap think ton —_ ~& both set of 
ey are joi a ro passed through a round hole in the 
outer wide jaws, with a cap screwed on éach si 
slotted hole in inner narrow age of the links, the latter fitted with 
ie joint pin below and the flat-bearing 
pew vow of _ = above, = — a —— without play or motion 
ve! y, allowing play and motion longitudinally and laterally 
the agtion 2 ths valle when the vabt D to bernie oeeen. 
is left een the inner jaws of each link joint to receive the upper eye 
of a resting foot or chair for the rails, and thro which the joint pin by 
one arrangement direct and sustains the whole pressure and weight 
at each jointed end of the rails. The lower of the w) piece of each 
foot is formed with a broad longitu tegmental dango which is 
toa tee way He hollow we piece or shoe, with one or more 





i 


E 
| 


hamb which may be used asjfeed heaters open to the atm ere, or 

closed and a safety valve applied” Other valves as required. ore 

674. Batt Castors, J. Johnson, Brooklyn, New York.—Dated 23rd Feb- 
ruary, 1874. 

At the bottom of the socket in which the ball turns is a hardened steel 

terlocked to prevent unscrewing. Intermediate balls when used be- 
tween the main ball and steel plate are retained by a steadying disc. 
678. Brew, H. Barlow, Manchester.—Dated 23rd February, 1874. 

The nature of this invention consists in a complete system of brewing, 
in which the various processes are performed in and in » 
and by means of recuperative heating apparatus, which effects a great 
saving in fuel and the time required for ‘ing the various 
operations. The invention consists,—First, in the apparatus to wash the 
barley. Secondly, the arrangement of malt kiln turrets, Thirdly, the 
apparatus for washing and malt. Fourthly, the apparatus for 
saccharifying malt in vacuum, , the peculiar construction of a 
Fa Langage wor G the apparatus - the bags of elk applying 

e hops. enthly, an apparatus for cooling wort; an 

ang it of the x perators of heat. 
787. Kxyrtrina Macnines, R. Gottheil, Linden Str., Berlin.—Dated 2nd 
March, 1874. 

According to this invention two needles situate at an angle to each 
other are bent into a helical or corkscrew form at one end, so that on 
rotating the one the meshes of the fabric are made to travel along its 
helices towards the free end thereof, from which they are eventually de- 
livered. On such free end is formed a notch, on which the loop for the 
next row of meshés is , 80 that as the needle revolves it draws 
such loop through the et apts gee nee Pay ene | 
is then taken up by the free end of the second needle and is transfe 
to ite helices. Thus the new meshes consecutively formed on the second 
needle are made to travel along its helices on to the straight 
thereof, whence they are conv along a wire connecting the straight 
parts of both needles back to the first needle, in order to repeat the 
above-described The helical parts of the needles are carried 
in bushes fixed to a , such bushes allowing the needles to revolve, 
but punting one, end motion. The needles are rotated by bevel gear- 
ing having cy. bosses with studs entering holes in the helices of 


761. Preservine Eoas, J. H. Johnson, Lincoln’s-inn-fields, Londor..—Dated 
2nd March, 1874. 
This inven relates to an improved mode of rving eggs, and 
consists in effecting their condensation by evapora‘ to a semi-liquid 
mass, after removing them from the shelis, the degree of heat em 














broad layers of vulcanised india-rubber or other elastic between 

them, by screws and a longitu bar passed through an opening 

tween limbs or webs the swivelling and sustaining eye 
central vertical pin inserted below 


and segmental flange, having a sh 
this bar through the flange india-rubber, and some distance into the 
upper side of the shoe, to retain these parts all in central position to each 
other , and the sides of the shoe are carried up and bulge out longitudi- 
Seah the eedt et tee exon an in a boat-like shape to the 
height, the ends of the segment, which is about one- of a circle from 
the centre of the pin joint, supporting it ; and the breadth of the rolling 





or bearing segmental on Gicand ts peetered to bo sateen tess 
than the rail above it. A tly different construction of each foot or 
chair consists in f the lower shoe aud top 
eye between the jaws or ae eae rails all in one, Dette the wre 
with an cy! ving a flat part on 

top, but with an lar space bet them below that filled one or 
m of vulcanised india-rubber or other elastic material, the - 
e 


ore layers 
pal a by a plapmeeghead sa would be bevelled off, so as to allow 
rails to bend or angle on the slotted holes of the inner jaws when 
wheels and vehicles were bends , 


F 


boss in the centre betw same as described in the 
specification of the said former patent mentioned, with their 
arms connec! side of the centre of the rails, instead of the 


which the tire is made at one side 
recessed, 40 that a proj 


being formed an annular recess in ite lateral face to re- 





tioned, pg Fh wv but is 
Q lateral. face, 

e i scared and ld t tho ri or fi the ) vba 
ring formed with flanges, like the ring already referred to 1 ference 





plo: 
being so low as not to prevent them from being afterwards dissolved w: 
q d for use ; and in the employment of sugar, salt, and sulphide of 
soda in combination with the eggs. 
869. Grinpinc Corn, H. Ibbotson, Hollins Mill, Sheficld.—Dated 10th 
Ths Invontio: relates to im ts in adjusting ‘and regulati 
vention provemen’ ‘an ng 
the top stone of mills used for grinding corn — other grain, and con- 
sists in placing between the end of lever a the footstep and 
shaft of the top stone and the adjusting screw the same a spring of 
such a strength that it will keep up the weight of the top stone when 
'y closed, the effect being a certain amount of self-adjustment in 
distance between the and bottom stones, and also a peculiar 
pd any top stone, so that the flouris not crushed 
exten’ 


a 
2819. Boxes ron Marouss, Z. Stearns, Richmond, Virginia.—Dated 15th 


A , 187 
eatures of novelty claimed are, First, the eral arran, ent 
and construction of the crank arms and connecting je 94 for ob’ the 


the supply of paste means roughing 

botioms of match boxan; Futhly the arrangement of mechanism for 

taking up the sheets of card ; Sixthly, automatic distribution 
mandrils and the di therefrom of the boxes; Seventhly, the 

means for facilitating the re of the cover, 

bah -3 sete, Skates, W. P. Gregg, Boston, U.S.—Dated 2lst August, 


The principal object of this invention is to provide skates with their 
in certain novel ee ype 


stock, 

as for roller skates ingenessl 4 su The Firs 

of the invention provides for two dri wheels, each outside of the 

stock, on an axle suspended under the of the in ts, 

depending from the lower side of the stock or rest, 4o that the upper 

parts of the of said wheels may be on a plane lower than 
surface of the stock (as such peripheries cannot be on such lower 


esired, so that by increasing 
the depth of the brac! the of the peripheries of the two 
outside driving Woden exist shove the lake of the upper surface 


\that the improvement which I noticed a 
which many of the princi 
realise. 
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part of the invention for two outside driving wheels, one at or 
mt mens thang 3 combination with two smaller 


rollers partially under the tee and two partially under the heel for double 


to the diameter of the wheels. The stocks 

, axles, and other may be of any materials, 

size, or descri , suitable for roller skating, and said whee uad other 

may be fitted to the foot-rest and fastened on by any convenient 

means. But all ao should as light as consistent with 

—- and durability, a view to facility of movement, speed, and 
ty. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMIN GHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE ironworks en OP well employed as they have recently been; 
but the orders are all to supply i uirements, and 
will nearly all have been got out of d by the close of the 
quarter. Yesterday in Wolverhampton, and to-day (Thursday) in 
Birmingham, the weekly markets were affected prejudicially by 
the absence of certain leading masters at Barrow. The business 
transacted was, however, at orm prices for all best kinds of finished 
iron, vendors strongly demanding £12 for bars, and prices in the 
usual proportion upon the figure for sheet and plates. Earl Dud- 
ley’s price remains at £12 12s, 6d. for bars. Inferior iron was to 
be had at as low for common bars as £9 15s., and plates at £12 
15s.; whilst some South Wales bars were sold at £9 2s. 6d. as the 
lowest price. Best sheets are kept for September at the figures 
to which the fall upon the late reduction of 20s. per ton was de- 
clared. Messrs. E. P. and W. Baldwin notify in their list for the 
current month that their ‘‘ Severn” sheets are £15; ‘* Wilden” 
B, £18; B B, £19; B B B, £20 10s.; B charcoal, £27 10s.; and E 
B charcoal, £29 10s.—all at the works. Merchants are still pur- 
chasing small lots of finished iron for export, and local manufac- 
turers continue to purchase with tolerable freedom ; but all con- 
fine their dealings within the narrowest practicable limits, 
anticipating a considerable drop in quotations in the Christmas 

uarter. 

. The prevalence of the same anticipation is leading to the severe 

restriction of all operations in pig iron, and iron ore, and fuel. 

Anticipating a renewed inquiry when the quarter has turned, the 

makers of raw iron are preparing to supply the demand with 

promptitude. 

Amongst the most recent additions to the blast furnaces re- 
lighted is one at The Level, near Brierley Hill, owned by the Earl 
of Dudley. The quotations of the day are—cinder iron from 
£3 5s. to £3 7s. 6d., and all-mine pig iron £5 10s. to £6. 

Calcined black-band ironstone is arriving with tolerable freedom 
from North Staffordshire, but the sales are beneath the average of 
years at this season. The quotations to-day are 28s. per ton. 

With cokeand coal the market is furnished superabundantly. Dur- 
hamcoke is less pressed this week, but Derbyshire and South Wales 
samples can be got without any difficulty in almost limitless quan- 
Oiee, ne at prices which are less than half those demanded six 
months ago. 


The working of the Danks rotary puddling plant at the Ravens- 
dale works of Messrs. R.j Heath Sons was ins: on 
Friday by the South Staffordshire Mill and Forge agers, 
Association, Five out of the six furnaces laid down were found 
in operation, the {sixth was laid off for the repair of the brick- 
work of the fire-grate. It is intended that the plant shall be ten 
furnaces ; and the four were in course of erection, The manager 
of the works, Mr. Charles Fryer, reported a difficulty in procuring 
enough fettling of a sufficiently refractory character, and on 
Friday was using common tap-cinder as a mixture with another 
ma 

The Milland Forge Managers were favourably impressed with 
the working of the Danks process in the making of heavy samples 
ofiron, but were divided in their views as to its adaptability to the 
making of the small sizes of merchant iron, Nor could they see 
that the plan was a financial success. Mr. Fryer, on the other 

and, ex) his conviction that the difficulties which the South 

Staff ire men saw in respect of small sizes were merely me- 
chanical, and could be criy Seemanaeee. There were difficulties 
of another class of which thought most. He believed, how- 
ever, that he should overcome even these; and upon the question 
of finance, said that although over, perhaps, £30,000 would have 
been expended in the plant when it was completed, yet there was 
no loss in connection with even its partial operation. The diffi- 
culty of getting anadequatesupply of underhand labour in the mills 
and forges of South Staffordshire is forcing on the consideration 
of the machine puddling question hereabouts. 

In and around Birmingham the engineering shops and the hard- 
ware factories are in quiet though steady occupation. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE seems now to be a fair prospect of a steady business 
being done in the iron trade of this district during the remainder 
of the year. Me little iron, bape nee has yet been bought 
in Lancashire; there are some considerable deliveries yet to be 
made up to this district from Middlesbrough, and during the next 
two months the full winter supply of foundry iron has to made 
over to the Continent. Under these circumstances, although 
theré may be temporary fluctuations, such as has been the case 
during the past week in foundry iron, it is generally expected 

week or two ago 

will now be well mai and this is a condition of things 

consumers are now ning to 
Manufactured iron has been decidedly firmer during 

week ; makers have been asking higher prices—the local tirms 
vanced their quotations for bars 5s. 


the 
 ton—and ame books well filled. Ber 


, as I have already intimated, has 
aff by the somewhat easier condition of prices in Middles- 
brough ; prices here are a trifle weaker, and purchasers for r 
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ward delivery ba reocived a temporary check. Forge ir Sind on’ Wad: 
se a are bas aes wo Be 
diver is worth about Sb F hieg aire 

rk 6d. to 72s, per sien te 4 
amt he ticalatl ues ey se dar y declared that the p bor ol 
ais ettba goo ott en pact Mite sive m* he’ bediterrannan etitirely out of the field. From Can men re: ed nu! .$ the Bs were il Baty ba th ae 
South Africa, and other markets, manufacturers are determined to resist th sw rec * recat 


In theooal trade there has beeu eee an expectation amongst con- 


sumers thatthe opening of thepresént month would see a further re- 
duction in’ prices, and orders for forward d have been with- 
held. Prices, however, are maintaining * ves, ‘and corp is’ 


now little pros that they will to sai ect fede 
year. asic lee 15s. per i ouch any four fee et, Tu 
—— house coal, 11s.; burgy, 8s. to 9s,; and slack, = ea 


Pome coke trade contitiues dull, but there iy no material adore: 
tion to notice in prices, 

The prolonged unsettled condition. of. the. tees ciation 
‘West Lancashire is causing some uneasiness: The slag on, 
condition that the men would work more regularly made the:oon~ 
cession not to demand more than 10 per cent, reduction; but this hus 
been refused by the men, and it is doubtful how the matter will end. 
A private meeting of the mastersis Howedt being held at Liverpool 
to decide what further steps to take, After an ineffectual struggle 
extending over thirteen weeks, the miners in the Ashton Histket 
have been compelled to go in at the 15 per cent, reduction, 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Ayn improvement has to be noted in the warrant market this 
week, In expectation of a decline in prices, consequent upon the 
rekindling of the, blast furnaces, there was very little business 
during the previous week. But those who anticipated a fall from 
that Socontience were made apprehensive of a tise through the 
dispute that has taken place in the counties of Fife and Olack- 
mannan between the miners and theiremployers. As a result, we 
have this week had more business, althongh as yet) the pri pripeg’ 
have not materially advanced. On Friday the warrant marke 
gave Way slightly during’ the’ morning, having opened at 80s. and 
receded to 79s. 6d., at both of which figures business was done, 
and in the afternoon some lots were bought at'79s. There was a 
stronger opening on Monday at 81s., and the price rose to Sls, 9d. 
with a slight decline in the afternoon to ls. 6d,, and a good 
business was done. On Tuesday the market was steady, 
business at Sls. 9d. to 81s., fourteen days’ fixed, and ais oa. e 
81s. 6d. cash, 

A slight reduction has again occurred inthe values of some of the 
principal makers’ brands, the quotations of which are “ follows :— 
Gartsherrie, No, 1, 110s. ; No. 3, 868.; Coltness, No, 1, 1103.; No. 
3, 86s.; Summerlee, No. 1, 105s.; No. 3, 80s,; Lan oan, No. 1, 
110s. ; No. 3, 85s.; Govan, No. I, 86s.; No. 3, 76s. : alder, No, 1 

110. § No. 3, Sis; ; Shotts, No. 1, 105s. ; No, 3,, 878, 6d.; Carn- 

No. 1, 925 No, 3, 80s, ; Monkland, No. qe Ms. No. 3, 78s, ; 
Ubde, No’ 1 88s, ; No, 3, "786.5 Eglinton, No. 4, 8a.;, No. 3, 
78s. ; Dalmellington, No, 1, 85s,; No. 3, 76s.; Glengarnock, No. 
1h mm No. 3, 80s.; Carron, No. 1, 100s. ; Kinneil, No. 1, 90s.; No, 
’ 


Prices'in the coal trade are tending downwards, and the sup- 
plies continue to exceed the demand. In some places very good 
coals can be bought at the pit heads at from 6s, to 8s. per ton, 

The miners in the Addiewell district who have been on strike 
for nearly sixteen weeks, resisting a reduction of 1s. pe day, held a 
*meeting a day or two ago at which Mr. Macdonald, M.P., was pre- 
sent, at gentleman counselled submission, and ‘after along dis- 
cussion it was resolved to return to work, seeing that the miners 
in other parts of the country had been reduced to the figure 
offered to the Addiewell men. The members of the D; Miners’ 
Association have resolved to withdraw from the bank the funds 
belonging to it, and divide the money. The association will now be 
broken up. 

In East and Mid Lothian, the miners have just, for the present 
at least, submitted to a reduction of 15 per cent. 





THE SHEFFIELD DISTRICT. 
{From our own Correspondent.) 

THERE is very little alteration in the eral state of trade in 
this town and district, quietude being still the order of the day. 

Some of the ironworks are in ag of a few orders of respect- 
able dimensions for plates and wire, but as a rule the new com+’ 
missions are neither numerous norheavy. Rather more is doing’ in 
Bessemer steel and rails of that material, in consequence of the 
reduced figures recently quoted. Hematite pig iron is easy at the, 
following rates Millom. hematite, Bessemer, No. 1, 95s.; No. 2,' 
92s. 6d.; and No. 3, 90s.; ordinary. No. 3, 9s.; No. 4, 87s. 64.; 
No. 5, 87s. 64.; mottled, 105s. ; ; and white, 105s. per ton on four 
months’ terms net. Mai rt iy held at Os. for Nos, 1, 2, and 3 ;. 
90s. for No. 4, 90s. for 5, M and W; 100s. for Bessemer 
No. 1, 97s. at Bessemer No. 2, and 95s. for Bessemer ‘No. 3. 
Bessemer material in the rough, is generally worth from £9 to £10 
per ton, 

Contrary to general expectation, and, indeed, apparently in the 
very face of’ premises leading to ‘an rg bag clusion, an up- 
var movement in the price of coal has initiated in this dis- 
trict, 

On Saturday one or two of the cI owners of the Hast 
Derbyshire district raised the price of their coal ls. per ton, and 
on Tuesday, being the Ist day of September, their lead was fol- 


lowed on a more venturesome scale by others, So far as ity‘in-'}| 


formation goes, I believe that one’ of the leading coalowing com- 
panies near Sheffield, having a retail connection in this town 2 
addition to its wholesale business; has ‘levelled up ” its 

and that at several large collieries in the Rotherham, South 

shire, and Derbyshire districts quotations have been advanced ~ 
1s, to 2s, 6d, per ton. At present the rise is not a general one,’ 
but under certain circumstances it is likely to become so, 

I mentioned last week that the whole of the men employed in 
the blast furnaces department of Messrs. John Brown Co., 
Atlas Works, Sheffield, had received notice of a pea of 16 
percent. in wages, to take effect on August 29th. It now re- 
mains to he recorded that by a mutual arrangement the men have 
agreed to continue at work providing the deep be made 7} per 
cent, only. This has been assented to by the management, it 
being exactly the same percentage that was added to the men’s 
Pay in n April, 1873. 

American advices continue to be of a disquieting nature. 
ndent, writing on August 18th, mentions that de 
can cutlery manufacturers are selling their table Korot, 

= at prices which no Sheffield house can compete with, and 
all their pocket-knife makers are doing a full business—the very, 


oppeal ibe being the case here. He also states that Henry Disston,, 
e 


hiladelphian saw manufacturer, having almost. entirely 
wrested the American trade from the E makers, is now 
sending a traveller to England. witha enpen of saw and tool 
neanples, i poe Pipes an hapa to obtain pres ae 
i compe a venenentey: e 
dent alluded to declares py 4 ‘ Sakeal 


which is allowed as drawback 


oxported—fuel ng oheaver ae hia than, and 
of the Tie ve bing dine wy SS say 
ine been driven out of the ed ane States market ughout the 


west and north-west of that country the Nicholson file~which has 


trifle over 34d. per ib,—from pap a perf le. ete - 
most 


effect of which would be, they assert, to flood van 
and Amerieen manufactures. to the injury of th native indies 


y dsiw stile on = 2 


“TEE NORTH oF ENGLAND. ; 
(From our oivn i es 
continues to exhibit 


dent.) 
js opal trade of ped North.of; Peajand sontionce 
| qupeotetions of of makers, who who fo Tooke oe a 5 emu iud xa See 


= towards.the higging teenage thoes is on mutch 
A in qustatienss'" & ae eedeye ‘marke’: vary. little 
ears Kolaiig eth farina Toteee ioe Me. a TO er on 
out for the 
were quite ly to do business at the lower quota’ Pg rid 
in more. request, and is sold at 58s, to 603. per ton. meni 
ments to the ports of Northern Europe remain tolerably largeand 
vessels are soateaan teutinaaytedeniz: abies 4 ew hayera 
difficulty in getting freighta ) The rates of tare 
high, although not so'much so as at this time last a With the 
exception of forge ANG 5 makers haye not m ron int stork 
and there is not likely to .be any large. Rom rei ie stocks at | 
works until the winter sets in. 

The state of the Spanish ore trade is likely to be :influenond | 
injuriously by hee peng of the municipality df Bilboa, acting 
with the consent Spanish Government, to impose a Okan || cua 
5d. per ton on all ore shipped from that port. There is, it appears, 
a treaty between Rernicg and Spain by which the latter Govern 
ment is bound to pass all exports of oe a of aay into Eng ish, 
mer dy Sony ofthe ig LaF form of a.m 
not of an imperial impost. All the same, however, it,is nei | 
mount to the S ore trade under a severe restriction, 
and it is not calculated to improve the F pe tee of English capi- 
talists: who have embarked in this field of enterprise. ‘The amount 
of money spent in — wp mines ote the district of Bilboa must 
be considerable. Bolckow, Vaughan, und Oo., of Middies- 








bro bave spent in this direction not thant’ 265,000 to]! Yoichi 
Eris a , in conjunttion with Herr 
CA 

being largely extended in the North of Pagiand, the Consett. Iron. || {iter 

tes than any other || ond 


and the Consett fron 
p, of Essen, and the Dowlais | Compan 
ay amount, There was a probability, 


Company—who manufacture more ship pla 
company in the kingdom—and other firms, who.go.in for the pro- 


duction of a better class of iron, requiring am adrhixture of rich |! i 
hematite to make up for the poverty of the'ores of the Cleveland |. 


district. 

The annual poet meee of the Iron and Steel Institute’ || 
isa great neti the annual calendar of the of and 
iron trad 7 Reale Re cengane yey r Na gts 
be said is the cradle of the Institute—im 
the: Cleveland widens it = born and here: its = 


meetings were held, This week many of the itontiasterd of this 


district are at Barrow, with a view of taking Dist Ber part’ in the meeting 
le 


there, and of the papers to be read three are furnished b: 
gentlemen resident in this district, There is also a considerab; 
trade carried on between this district and the Lancashire and Cum- 
berland hematite locality. Upwards of 15,000 tons of coke are 
weekly sent out of South Durham to: Barrow and the neighbour- 
hood—one firm alone supplying 3500. tons: of coke a week to, the 


Barrow Hematite Iron and Steel Wotks: ‘There’ is therefore a || 
considerable vB ae | of interest ‘between the’ two’ districts, || 


although their geographical ‘differences and the difficulties of inter~’ 
communication between the east and west const has’ tetided to 
hinder rather than to strengthen that selasionsiig, 
Steps are being taken to go forward aan ae > Bearhonwugl and 
Whitby a in a more spirited manner, This’ railway, .w! 
per ee A mi te the line between: Whitby ana Saltbarn-by-the 
wn as the Whi po ives mer BY Union fon’ Railway, and 
thus & perfect chain o dation will ‘be ed. 


roupd the east coast, fro ‘per pi Ty’, the abe mn | 
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THE REAL REASONS WHY CASTINGS IN IRON 
ARE ACCURATE COPIES OF THE MOULD. 
- By Rosert Matter, C.E., F.R.S., &c. 

Tur fact that cast iron does take very accurately the form 
of the mould in which it is cast has been for a length of 
time attributed to the supposed fact that the metal expands 
in volume while passing from the liquid to the solid state 
—a supposition which for more than a century has passed 
current, though without any sufficient proof. In a paper 
read before the Royal Society on the 11th June last, an 
abstract of which, taken from the “ Proceedings” of that 
society, has appeared in Tue Enorveer for the 3rd July 
last, 1 have STesoved by two independent experimental 
methods the supposed fact that cast iron does expand in 
consolidation from fusion. The paper itself will probably 
Le published in full by the Royal Society in the latter part 
of this year. Meanwhile it may be stated that the methods 
pursued consisted in, first, the determination of the specific 

vity of liquid cast iron, by weighing equal volumes of the 
fiquid metal and of distilled water, the specific gravity of 
the same cast iron at 60 deg. Fah. being also determined ; 
secondly, by determining the dimensions of a spherical 
shell of cast iron heated to bright redness, and then filled 
with liquid cast iron before being heated, when filled, and 
during the cooling back to the temperature of the atmo- 
sphere, when its dimensions were found the same as at the 
beginning; also by determining the specific —— of 
the circumferential and central portions of the ball of cast 
iron when cold which had filled the shell. The central 
portions were found much less dense than the circum- 
ferential parts, as is well known to be the case in all 
castings in iron, of whatever size and form; but if the 
ae in volume had taken place in the ball cooling by 

iation, the central portions must have been found much 
more dense than the circumferential parts. The agree- 
ment of these two independent trains of experiment 
removes all doubt as to the completeness of the proof that 
cast iron does not expand in volume in passing from the 
state of liquid fusion to that of solidity by cooling; and it 
is therefore certain that the degree of exactness with which 
cast iron takes the form of the mould into which it is cast 
is to be otherwise accounted for. It is not necessary I 
should here advert to the objects in relation to certain 
lunar volcanic theories with which the above experiments 
were undertaken, nor to the conditions under which cast 
iron in the solid state may or may not float on cast iron in 
fusion; the latter facts, erroneously interpreted, having 
been, in fact, the foundation upon which the supposed 
notion of the expansion of cast iron during consolidation 
has been based. For these and the details of the experi- 
ments I must refer to the paper itself. In the mean time 
some useful deductions of a practical character may be 
drawn from the facts ascertained. Were it the fact that 
cast iron in solidifying did expand in volume, a little con- 
sideration will show that such expansion would result, not 
in the casting being an accurate copy of the mould— 
whether of green or dry sand, or loam—but must be a 
distorted copy, the expansion in volume of the metal filling 
the mould being, in effect, the same as if it were exposed 
to the hydrostatic pressure of a liquid pumped into it, the 
yielding to which would be greatest where the walls were 
least resistant, or where the force to which they are 
exposed is greatest—namely, where the surfaces exposed 
to pressure were the largest. Thus, for example, a flat 
plate moulded from a pattern of equal thickness through- 
out would when cast be no longer of equal thick- 
ness throughout, but have one or both of its broad 
surfaces forced outwards so as to make the plate thickest 
towards the central parts, whilst the edges and corners of 
the plate which consolidate first would remain nearly 
unaltered, and the metal be found not even completely 
forced into contact with those parts of the mould; in fact, 
no form of casting except that of asphere could under the 
supposed conditions of expansion in volume remain an un- 
distorted ectype of the pattern, nor could any rigidity 
in the mould prevent this, the expansive force being by 
hypothesis irresistible, like that of water freezing into ice. 

ast iron does, however, as is well known, take the form 
of the mould, as formed of sand or loam by the usual 
methods of the founders, with great fidelity. We must 
except, however, the case of chills or massive moulds of 
cast iron, the liquid metal cast into which is so instantly 
chilled by contact as not to form a very accurate transcript 
of the mould. But —— cast iron does take a very sharp 
and accurate transcript of the mould when cast, it does not 
do so to a greater extent than do several metals to which 
the supposed property of expanding or consolidation has 
never been attributed. Thus zine affords castings of 
exquisite sharpness from sand moulds, as ail those must 
have remarked who have seen the superb ornamental 
castings in that metal for architectural and other purposes 
which form the staple trade of the great German and 
Belgian zinc foundries. Lead also, when carefully pre- 
served while in fusion free from oxidation and cast in 
slightly greased moulds so as to reduce any oxide formed 
therein, affords castings of exquisite sharpness, as may be 
observed in those of the ancient lead work of' the roofs of 
churches and other buildings of from 200 to 300 years ago 
in France and Belgium. Gold, silver, copper, and most of 
their alloys, on the contrary, afford generally more defective 
castings and wanting in sharpness. The circumstances 
upon which these — results arise are extremely com- 
plicated, and to fully elucidate them would require more 
space than can be here afforded; they involve conditions 
mechanical, chemical, and molecular, affecting both the 
metal cast and the nature of the mould in which it is cast, 
as well as the relations of these to each other. Amongst 
these the following are, perhaps, the most important :— 
First, the density of the metal itself. Whatever be the 
nature of the metal, it fills the mould when full under a 
certain hydrostatic —— due to the height of the liquid 
column and to the density of the metal, and whatever the 
metal may be, this is the mechanical force by which it is 
compelled to follow and fill while liquid the sinuosities of 
the mould. Let us suppose the liquid head constant, say 
2ft. or 30in., we readily see how enormous a difference 





there yet is in the mould-filling force due to density alone 
in the five metals, aluminium (which gives extremely 
defective castings), zinc, cast iron,’ lead, and gold, their 
densities being— 


Tbs. per sq. inch 

Specific gravity. under 30in. head. 
Aluminium .. os os «+ oo «+ 2°560 oe oe w+ 2°82 
Castiron .. « oe oe oo oo TLIO oe oe oe 7856 
Zinc eo ce ce ee ce ce co TMG we oo oo 7896 
Teed oe te ce ce ce ce ce ANBOO cc ce oo 13°S58 
Gold se eo cc 19800 2. oo oe 21871 


Thus, in the last of these metals the hydrostatic pressure 
tending to fill the mould completely is about seven and a- 
half times greater than in the case of aluminium, and yet 
both these metals produce inferior castings, while the three 
intermediate metals afford sharp and good ones. Secondly, 
the specific 7 when in fusion and viscosity while 
passing from the liquid to the solid state. Different metals 
are liquid in very different degrees while in perfect fusion, 
and therefore require very different degrees of pressure to 
force them into angular cavities. Upon this point physi- 
cists have as yet given us but little exact information. 
The greatest diameter of spherical drops capable of being 
assumed by any metal when taken in connection with its 
density is, however, a rough measure of the resistance 
which each presents to being forced into angular cavities 
of a mould of such material that it is not wetted by the 
liquid metal; thus fluid solder will readily penetrate be- 
tween the edges of two clean tin plates, but will not enter 
at all if the plates be tarnished or blackened by a candle 
flame. Drops of mercury cohere at larger diameters than 
those of liquid lead. So also different metals differ in the 
range of viscosity through which they pass between their 
state of most perfect liquidity and that of solidity. Lead 
and some of its alloys, such as plumbers’ solder, pass 
through a very long range of viscosity; brass and copper 
do so likewise, though in less degree; cast iron, and in 
general all the metals that crystallise most readily and best, 
pass through a very brief stage of viscosity. Where the 
melting point of the metal is a low one, one of the effects 
of this prolonged viscous stage, during which the metal con- 
tracts by loss of heat, is that its withdrawal from the sides 
of the mould is not compensated by a sufficient continuance 
of hydrostatic pressure, owing to imperfect liquidity. Cast 
iron is remarkably free from this objection; its melting 
point being very high and its range of viscosity small and 
confined to a small range of temperature, the metal is main- 
tained, though constantly contracting by loss of tempera- 
ture, in close contact with the mould by hydrostatic pressure 
up to within a brief period of its setting. Thirdly, upon 
the tendency of the metal to oxidate or combine with other 
elements presented to it in casting, and producing com- 
pounds less fusible than the metal itself, greatly depends 
the perfection or imperfection of the castings produced 
from it. Fluid zine oxidates but very slowly up to a 
temperature somewhat above its melting point, an it 
oxidates rapidly at and above a bright red heat ; hence 
zine gives perfect castings; but when it is alloyed with 
copper the melting point of the brass is raised to such a 
point that the zinc oxidates very rapidly, and produces that 
“tailing” and general scurfiness of surface which is the 
plague of the brass founder, and the oxide of zinc is not 
reducible back to metal at the temperature at which brass 
is cast by any chemical agent capable of being introduced 
into the substance of the mould. In cast iron, on the 
other hand, its tendency to oxidate by contact with 
the atmosphere when in fusion is opposed by the pre- 
sence of silicon and carbon in the metal itself, and any 
oxide superticially formed is reduced back to metal with 
great facility by the hydrogen and carbonic oxide evolved 
from the moisture and charcoal, or coaldust, or other car- 
bonaceous matter entering into the constituents of the 
mould. Gold is inoxidisable, but possesses a vigorous 
affinity for sulphur, and it is probable that the film which 
may be observed upon the surface of molten gold in cast- 
ing, and which produces “tailiness” in the ingot or bar, 
consists of some sulphur compound taken up from the gases 
from the fuel employed for fusing it. Copper also casts 
badly, as when in fusion it is constantly either taking up 
carbon or oxygen as the heat of the furnace is either a 
reducing or an oxidating one, and the great cleanness of 
castings produced from phosphorised copper arises from the 
presence of the small amount of that element precluding it 
from taking up carbon, on the one hand, and shielding it 
from oxidation on the other. Fourthly, a high melting 
point and a high specific heat are favourable to the pro- 
duction of perfect castings, as prolonging the time during 
which ceteris paribus the metal filling the mould is sub- 
jected to its own hydrostatic pressure, thus more com- 
pletely forcing it into sinuosities and expelling air bubbles 
or other gaseous matters, If the fusing point be very low, 
as in the case of lead or tin, the viscous point is so rapidly 
reached by the loss to the mould of the small amount of 
heat present in the metal that there is but little chance of 
air bubbles or particles of unreduced oxide being previ- 
ously forced out. Fifth, the absolute amount of contrac- 
tion of any metal between the temperature at which it is 
poured 4nd that of the atmosphere, forms also an element in 
the perfect correspondence of the casting to the form of the 
mould in which it was cast. On comparing this rough 
sketch of some of the principal conditions upon which the 
degree of perfection of castings in various metals depends, 
it will be obvious that amongst all the metals commonly 
used for castings in the arts, cast iron occupies an extremely 
favourable position ; its density is sufficient to press it 
when liquid effectively into the mould, its capillarity is not 
very great, its a of viscosity is small, and it possesses 
the paramount advantage that whatever oxide may be 
formed in the casting processes is precluded from becoming 
diffused throughout the mass by the silicon and carbon 
present, and that any oxide formed on the surfaces in 
contact with the mould is instantly again reduced 
by the hydrogen and carbonic oxide evolved from the 
mould itself. In these conditions, indeed, cast iron may 
be said to stand unrivalled amongst metals in the perfec- 
tion of the castings made from it, and they are quite suffi- 
cient to account for that perfection without calling in the 
now disproved supposition that it expands like ice at 
the moment of consolidation. The experimental determi- 


nation of the specific gravity of liquid cast iron adverted to 
at the beginning of this paper affords us the means—and 
for the first time—of determining the total dilatation in 
volume as well as the linear dilatation of cast iron of the 
quality experimented upon, viz. the fine-grained, bright 
grey tough cast iron — by mechanical engineers. 
As the specific gravities of this iron when cold and when 
melted were 7‘170 and 6°650, so that the unit in volume 
when cold being taken as 1000, was increased to 1078°2 at 
the temperature somewhat above the melting point at 
which the iron was poured; the total dilatation in volume 
being thus 0°0782, and this divided by three—i.c., neglect- 
ing all but the first term of the series—gives for the total 
linear dilatation 0°¢2606, which, taking the whole range 
of temperature between 60 deg. and 2400 deg., and if we 
assume the dilatation uniform throughout the range, gives 
a coefficient of dilatation of 000001086 for 1 deg. Fah. 
This, however, is not quite correct, as the rate of dilatation 
increases rapidly within a few degrees of the melting point. 
The dilatation found as above is also in excess of that due 
to the precise range between 60 deg. and the melting point 
of cast iron, the higher temperature in my experiment 
being somewhat above the melting point, exceeding it by 
probably about 200 deg. Fah. My direct object being 
simply to prove that melted cast iron is not denser 
—as has been stated—than the same cast iron in the 
solid state, and not that of ascertaining the exact 
dilatation due to the precise range between 60 deg. Fah, 
and the melting point; we are enabled, however, inci- 
dentally to deduce the latter with approximate accuracy. 
I must reserve, however, for a future communication some 
further remarks upon this part of the subject, as also upon 
the interesting phenomena of the movements observable in 
large masses of liquid iron, as in the largest crane ladles, 
which have been erroneously appealed to as affording proof 
that liquid cast iron is denser as its temperature is higher 





THEIRON AND STEEL INSTITUTE AT BARROW 


WE now proceed to place before our readers the more important 
papers read at Barrow, with the discussions which followed them, 
First on our list comes a paper on ‘‘ The Rampside Boring,” by 
Mr. Alexander Brogden, M.P., Ulverston, which runs as fol- 
lows :— 

I need not say anything of the importance of the discovery of 
workable beds of coal in the Furness district. A very few years 
ago Furness was known as a rich agricultural and mining district ; 
the mines containing the well-known hematite iron ore. These 
ores were to a limited extent smelted in the locality in charcoal 
furnaces, but were chiefly exported to Staffordshire, Durham, and 
Wales, for mixing with ironstones of those places, Since the 
discoveries of Mr. Bessemer, and the vast impetus given thereby 
to the manufacture of steel, the nature of the operations in this 
locality has much changed, and, although hematite still continues 
to be sent away for smelting elsewhere, a very large proportion is 
used in the furnaces which have been erected here; if, now, a good 
coal-field is discovered, and the coal proves suitable. it requires very 
little stretch of the imagination to predict that all the ore will be 
converted into iron or steel within a short distance of the place 
where it is raised. Furness has had its fair share of attention from 
geologists, and with them, as well as with those who were not so 
well informed, the view, taken up to a few years ago, was that the 
strata occurring in Furness were below the ordinary coal-bearing 
rocks, the carboniferous limestone forming a very conspicuous 
feature, and the red sandstones near Furness Abbey being gene- 
rally accepted as the old red sandstone. Nevertheless, from time 
to time efforts have been made to discover coal, some of these being 
under conditions most unlikely to prove successful. The most 
important of these efforts, and the one most vigorously conducted, 
was at Stank, Iam informed that Professor Sedgwick was con- 
sulted on the probability of finding coal at Stank about fifty years 
ago, and that he gave an opinion quite unfavourable to its discovery. 
Two pits were, however, sunk to a moderate depth, and the effort 
was for the time abandoned. As I have no knowledge of any 
record existing of this sinking, I am unable to say whether they 
were sunk after the expression of opinion by Professor Sedgwick, 
or at an earlier date. The Barrow Hematite Steel and Iron Com- 
pany renewed the search a few years ago with great vigour, and 
the Professor's opinion was again elicited. He says, in a letter to 
Mr. W. Salmon, F.G.S., of Ulverston:—‘‘To find a good thich 
bed of coal, that would pay for working in any part of the district 
bordering upon Stank, would be against all the analogy offered b: 
the geological structure of the northern counties of Englan 
After crossing the Scotch border, and indeed on the English side 
of the valley of the Tweed, there is a change of life; and there 
we do find good coal-beds alternating with the lower part of car- 
boniferous limestone. But the Furness beds belong to the deposits 
of the common English type, and the works at Stank, after the 
get through the yellow limestone, enter on a series of beds whic 
are far below the true coal-bearing beds of the North of England.” 
The search for coal proved fruitless, but the Barrow Company 
were rewarded for their efforts by the discovery of a very exten- 
sive and valuable deposit of hematite ore occurring in the lime- 
stone, as is very generally the case in Furness. A most important 
communication from the late Sir Roderick Murchison and Pro- 
fessor Harkness, ‘‘On the Permian Rocks of the North-west of 
England and their extension into Scotland,’ was read before the 
Geological Society in February, 1864. These learned men stated 
as their opinion that the sandstones of St. Bees, of Corby, and of 
Furness, were the equivalents of the lower sandstones or Rothlie- 
gende of the upper Permian group, and thus placed them in a 
position above the coal-bearing strata. 

Referring to a section at Barrowmouth, near Whitehaven, 
it will be seen at a glance that the St. Bees sandstones 
(a) are succeeded by the red and green marls, with gypsum 
(b), then by the yellow magnesian fossiliferous limestone (c), fol- 
lowed by (d) Breccia (e), being the upper member of the lower Per- 
mian, passing into (c), and finally the sandstones (¢) over the coal 
measures, The following section will show the relative position 
of the carboniferous limestone and the upper Permian, or St. Bees, 
sandstone as existing in Furness. Referring to section from Park to 
Furness Abbey, we have (1) Carboniferous limestone, (2) hematite, 
(3) fault, (4) Corby, or St. Bees Ist These ist are of 
considerable thickness, and there is no escarpment visible above 
water level sufficiently large to show us any of the lower strata. 
The paper referred to throughout gives testimony to the great 
assistance derived from the researches of Professor Sedgwick and 
Mr. Binney, and it concludes as follows :—‘‘ The establishment of 
a vast range of Permian rocks in the North-west of England is con- 
nected with the probability that productive carboniferous deposits 
will, at a future ny be attained by sinking through some of the 
superjacent redsandstones. Near Barrowmouth, at St. Bees Head, 
coal has been indeed worked for many years under the magnesian 
limestone, the lower Permian having there become very thin; and 
we see no reason why coal may not be found, though at greater 
depths, under the red sandstone north-west of the village of St. 
Bees.” The views here ex as to the existence of coal at 
St. Bees, have been proved to be correct, by a bore hole sunk, by 
the Earl of Lonsdale, in the immediate locality indicated by the 








geologists, The hole was put down by the Cumberland Diamond 
Rock-Boring Company, under the charge of Mr, John Vivian, 
C.E. At this hole the new red sandstone formation was passed 
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through at about 1100ft.; the Bannock Band and Main Band 
coals at the depths of 1383ft. and 1483ft. respectively. These 
were of the average thickness. Ofcourse there is a considerable 


geographical distance between St. Bees and Rampside, the place | 


where the present bore hole is fixed, and although the red sand- 


stones of St. Bees continue for some distance southward down the | 


coast, there has been no positive evidence of their continuity ; 
tit is fair to state that Professors M ison and Harkness 
fol them to be the same, and we have also the advantage of com- 
ing the bore holes and specimens from both holes side by side. 
will here remark how much more satisfactory the results are ob- 
tained by boring with this machinethan with any other with which 
we are acquainted, for you havegood and unmistakeable specimens 
of the strata passed through, and you gainmuch information about 
the “dip” and other matters. About five years ago the Rev. 
Mr. Tolming and Rev. J. W. Kitchin, of Oxford, with some 
other gentlemen, commenced a bore hole near to Rampside Church, 
and I feel bound to say they had the courage to proceed with 
their search for coal unsupported, either in opinion or by money, 
from those, myself among the number, who were actively con- 
nected with the minerals and commerce of the district. I ought 
here to add that Professor Sedgwick shared in the condemnatory 
opinion of the undertaking, for he writes :—‘‘I have no better 
opinion of Rampside than I had for the sinkings at Stank. It is 
just possible there may be some band of bad pyrites coal, 2in. or 
din. thick, among the strata at Rampside, but the adventurers will 
never find a bed that will pay them for — I gave this 
opinion, I think, first of all in 1822, and have never hesitated about 
it since; but all in vain, men will not accept inferences which go 
against their wishes.” The work inaugurated by these gentle- 
men was prosecuted for more than three years, the boring 
being carried on by hand, and a depth of 698ft. reached. 
Some of the parties became discouraged, withdrew from the 
undertaking, and the boring was suspended for some time. 
In 1872 I introduced the first diamond rock boring machine into 
Furness, and amongst those who came to see it was Mr. Tolming, 
and he, for the first time, explained his views and their operations 
to me. I well remember the time, a cold raw morning, with a 
strong north-easter blowing, when Mr. Tolming was telling me 
his story, and he pulled out of his waistcoat pocket a small piece 
of white paper folded in the peculiar medicinal powder-containing 
way, with which in our early youth we were so familiar, and 
retiring to a remote corner of a wooden hut, he opened his crisp 
paper with care, lest the minute contents should be dispersed 
either by the jerking of the paper or by the wind. The result was 
that I was satisfied that, after passing through the limestone 
which I was informed, and has since been proved to be the 
magnesian limestone, they were not in the schistose or igneous 
ne and after further inquiry, I determined to join in the 
enterprise, together with my brother Henry. With some reluctance 
we undertook to commence Le nena at the hole already sunk, 
and after some difficulty and delay we succeeded in raising speci- 
mens of the rock, which were sandstone, apparently of the upper 
Permian series. These were shown by Mr. Kitchin to Prof. Phillips, 
who always exhibited the liveliest interest in our progress. We 
led in deepening that hole 80ft., but it had to be abandoned, 
the diameter being too small and the hole not perfectly perpen- 
dicular, and otherwise in a bad condition. At the hole now sink- 
ing we have had rather more than usual bad luck as regards pro- 
gress, and it must not be referred to as a specimen of what results 
in speed can be obtained, several of the deep bore holes in this 
locality having been finished in less time—9S8ft. of a drift of 
loose boulders and gravel at the surface caused great delay, 
and reduced the hole from 8in, to 5jin. In March, 1873, the 
machine commenced to work, and in August of that year a 
total depth of 831ft. was reached, having bored a 4}in. hole 
in red sandstone, and brought cores to the surface of 3}in. 
diameter, which gave a perfect section of the hole. Sample cores 
are exhibited, some of which are 5ft. Gin. long. Unfortunately, 
at this depth a serious delay occurred from the breaking of one 
of the steel rods, caused by a flaw in the metal, and the broken 
piece falling down the hole jammed the core tubes and rods, The 
rods could not be drawn, and had to be unscrewed, and all was got 
out of the hole except 10ft. of core tube and the crown or diamond 
borer. To remove these fromthe hole it had to be enlarged from the 
surface to5in. indiameter, anddiamond cutters employed to destroy 
them ; after which the hole was tubed to make it safe. On the 
resumption of regular boring, 104ft. Gin. was bored in one week, 
in sandstone, at a depth of 1133ft. from the surface. At 1200ft 
red and green shales were entered, and afterwards beds and con- 
glomerate deposits of gypsum were found in the shale. The hole 
is now 1450ft. deep and sin. indiameter. It is probable that it may 
yet have to be deepened 500ft. or 600ft. more, and from experience 
obtained I see no reason why it cannot be successfully accom- 
plished. (The results were shown in a well-executed diagram 
accompanying the paper.) 

The sandstone at the Rampside boring is about 400ft. thicker 
than at St. Bees, then come the marls and gypsum, and we hope 
soon, if the strata occur in the same order as at St. Bees, to get 
the lower sandstone and then the coal. It must, however, be 
evident to everyone that this undertaking is founded purely in the 
belief of the accuracy of our geological information, and is liable 
to all those changes of thickness of strata and the existence or 
absence of some of the members, so that until the problem is 
proved, it will be idle to indulge in sanguine expectations ; but 
whether successful or not, it is a problem well worthy the ex- 
penditure of time and money, and fraught with consequences of 
the highest importance to the future of Furness, Several holes 
of considerable depth have already been bored with the diamond 
borer, one in this district 1730ft. deep, which was completed in 
fourteen months, and that at St. Bees, 1467ft. deep, which was 
finished in thirteen months, Of course at these great depths, 
the torsional strain on the rod is very great, but this is reduced 
by lessening the speed of revolutions, and boring a smaller hole. 

The following is a brief sketch of the machine and its mode of 
working, a full description having been already communicated to 
the Institute by Major Beaumont. The application of black dia- 
monds to the cutting of rocks was the invention of M. Lesehot, 
a Frenchman, and the machinery employed is the patent of Messrs. 
Beaumont and Appleby :—The diamonds that do the cutting, or 
rather abrasion, are not gems, but black diamonds, which are used 
| lapidaries, and for other mechanical purposes. Eight or twelve 
of these diamonds are fastened in a ring of good iron, which is 
called a crown, The crown is screwed into a tube—core tube— 
made large enough to receive the pieces of rock cut by the crown. 
The core tube and crown are attached to hollow steel rods, made 
in 6ft. lengths, and screwed together with couplings used for 
tubes, only of steel, and of a stronger section. The hollow borin 
rods are fastened in a cast iron tube, with a chuck at one end an 
set screws at the other, and made to revolve at various — up 
to 300 or 400 revolutions a minute, by means of bevel gearing 
driven with a belt from an 8-horse power portable engine. Water 
is forced down inside the rods, under considerable pressure from 
a force-pump through an india-rubber hose, and removes the 
débris from the bottom of the hole as it is cut, by flowing to the 
surface up the outside of the rods. The descent of the rods is 
— by the speed at which the rock is bored, and counter- 

alance weights are employed to regulate the pressure on the 
borer. As the boring proceeds additional rods are screwed on at 
the top, and the position of the chuck altered in guide slides to 
allow of arother length being bored. Gearing is attached to the 
hine for hoisting or lowering the rods, and also for pumping 
water down the hole. 

In the discussion, Mr. Adamson said it was desirable that they 
should get at the basis of a general law by which the hematite 
deposits of the district had been made, Refetence had been made 
to the electrical conditions of the coal and iron measures, If the 
deposits were those of a crater, made by a south-westerly tide, 
and were Silurians, having been levelled up with the metalliferous 
current as the hills rose up inland, the deposits would be found 











more or less at the base of the hills of the old formation; and 
could be traced by the inlets from the Atlantic where the deposits 
were originally made. He made this observation to elucidate 
whether the iron did follow a stratified or uniform law of deposit 
that had levelled up what they might now call fairly the subter- 
ranean hills or hillocks of the old surface, when such deposits 
were laid down. If it was not, the very hillocks that now formed 
the surface formed the impediments that the borehole passed 
through at this day. We thought the paper just read showed the 
wisdom of the late Government in aries a@ commission to 
inquire into the coal strata underneath the new red sandstone, 
and they might thank those gentlemen who had been so courageous 
as to put down the borehole at what he believed was an overlap of 
the Permian at this point. Enough had been said to deter them 
from entering into it as had been done in olden times elsewhere. 
In the Seaham district, previous to the magnesian limestone being 
passed through, there were a great many stories told, all tending 
to the conclusion that there was no coal to be found there, until 
some landowner, less scientific, but more courageous, entered 
into the work of sinking a pit, declaring that if he did not 
succeed he ‘‘ would sink to h—1, and compete in every market in 
the world for coke.” The late Duke of Newcastle, when he was 
sinking through the new red sandstone at Shire Oaks, was told 
that if he ever got coal there he had the prospect of a long life 
before him ; and yet he found excellent working coal at a depth 
of 530 yards, having gone through two seams before ——s at 
that point. Therefore, although professors of geology told them 
that there was no coal under the Permians, if they found by 
collateral evidence that there was, it would be some guide to the 
results likely to be attained in the Barrow district. They 
were indebted for everything tending to clear up the difti- 
culties connected with these deposits. The Clifton family 
at Nottingham had spent a good deal of money in that direction 
on the southern side of Nottingham. His Grace the Duke of 
Devonshire had a large bed of ironstone the nearest to the coal 
measures of anything they had in this country; at Grantham, in the 
lias ironstone, it was of a very character; and in the Luxem- 
bourgh there was another excellent type of the brome lias iron- 
stone, with the largest production in the district. It was a stone of 
a moderate yield, carried its own flux, and produced an excellent 
quality of iron. They would be very much indebted to those wha 
could guide them to anything like a general law as to how these 
deposits were formed, for everything was controlled by fixed laws 
and principles, and they should not be deterred from pursuing 
their researches toa positive demonstration, whether they were 
likely to be successful or not. Their thanks were due to those 
gentlemen who had spent and were spending their money in this 
direction. He had taken the opportunity, perhaps somewhat 
audaciously, to address them, because he had been specially inte- 
rested in the Permian formation. As to their success in discovering 
ironstone, when it was intended to get coal, that was a result on 
which they might congratulate their friends;and if coal had already 
been proved at St. Bees, it was a very encouraging sign that if 
this was not purely an overlap of a later formation, coal would be 
found between this and that point; and if Barrow is not to be 
the seat of acoal-field, it will at any rate have coals nearer and 
nearer down the coast, under the Permians of the district. 

A vote of thanks was passed to Mr. Brogden for his paper. 

Mr. Charles Smith, of the Barrow Ironworks, read the follow- 
ing paper ‘‘ On the Iron Ores of Sweden :”— 

S Ithough the iron trade of Sweden is on a very small scale com- 
pared with that of England, the quality of much of the metal 
manufactured is of so high a character, that the subject has an 
import nce far beyond the mere question of the quantity produced. 
In round numbers, England makes twenty times as much iron as 
Sweden, the Furness district alone producing more iron and iron 
ore than the whole of the latter kingdom. Notwithstanding this 
comparative insignificance in quantity, the Swedes, with their 
wonderfully pure ores, have succeeded in manufacturing iron 
which, in many branches of trade, appears for the present to be 
a necessity, and which is perhaps the finest in Europe. On these 
considerations I shall hope that a brief account of the Swedish 
iron ores may not prove uninteresting to many members of the 
Institute. 

Swedish Iron Ores.—The iron ores of Sweden are, with an in- 
significant exception, of one class; and though they vary con- 
siderably in their iron percentage, and to some extent in other con- 
stituents, they have avery great externalsimilarity. Theoreis either 
magnetite or red hematite, containing every percentage of metallic 
iron, from 30 per cent. to almost chemical purity, which, for the 
former, would 72 per cent., and for the latter 70 per cent. 
The hematite, called ‘* bloodstone,” gives the same streak as the 
English red hematites, but is externally scarcely distinguishable 
from the magnetite ; both kinds are named in Swedish ‘‘ moun- 
tain ores ;” they have a slightly different aspect to the Spanish 
and Algerian magnetites, but possess nearly the same blue-black 
colour. 

Brown Tron Ore.—A small varying quantity of brown hematite 
is procured in the south of Sweden, from the large bogs of Sma- 
land, and in winter a similar ore is dredged from the bottom of 
certain lakes in the same province. The average of this ore 
would probably not exceed 25 per cent. metallic iron, though it 
occasionally contains 50 per cent.; frequently it is so intermixed 
with sand as to be of little value. Phosphoric acid is generally 
present, sometimes up to 4 per cent.; manganese is often a con- 
stituent, and in a few places has a strength of 20 per cent. The 
yearly quantity raised of this ore is as varied as its composition ; 
in 1855 it was 12,000 tons, in 1860 20,000 tons, in 1866 8000 tons, 
in 1867 17,000 tons, in 1869 6000 tons, in 1871 15,500 tons, in 
1872 12,000 tons. 

Other Ores of Lron.—The other ores of iron, with trifling excep- 
tions, do not occur in Sweden. The red and brown hematites and 
the oolitic ores, such as those we have in England, are absent 
altogether. Chalybite, the white carbonate, is found in hand 
specimens in a few of the metalliferous mines, and a thin insig- 
nificant bed of argillaceous iron ore has been met with in the 
Skane coal-field. 

Constituents of Iron Ores.—Judging from official returns, the 
average yield of the ‘‘ mountain ” ores throughout the kingdom is 
under 50 per cent. metalliciron. In 1872, from 671 mines, 718,000 
tons ore were raised, and 333,000 tons iron were manufactured ; 
but of the former 12,000 tons were bog and lake ores, with ve 
low percentages, and about an equal quantity of the “‘mountain” 
ores was exported to Finland, Besides the iron oxide, the main 
constitutent of the ores is almost en silica, Lime, mag- 
nesia, and alumina are generally present, the last usually in the 
smallest quantity. Phosphorus has rarely a greater strength than 
0°05, though in some ores, not worked, upwards of 1 per cent. is 
found, and it sinks to 0°004 at Persberg, and to 0°003 at Danne- 
mora, Sulphur, with a few marked exceptions, is not generally 
present to a much greater extent than phosphorus, 

Geological Position of Iron Ores.—The surface of Sweden is 
mainly covered by plutonic rocks, of which granite is the most 
abundant, although large areas are occupied by gneiss, mica slate, 
and every variety of porphy there is also a felspathic rock 
peculiar to Sweden, termed * elleflinta,” or leelite, which, though 
small in quantity, is of great importance in reference to iron, as 
this metal is nearly always present where Helleflinta occurs. Over 
a vast area in these granitiferous rocks iron ore is found in greater 
or less abundance, though, doubtless, the iron districts are still 
most imperfectly known, as so much of the country, especially in 
the north, is for iron-making Be gg inaccessible. Far in the 
north, beyond the head of the Gulf of Bothnia, the iron deposits 
of Gellivara are probably the richest in the world ; but the rigour 
of the long winter has hitherto prevented any commercial success 
in the working of the mines; and, according to the Government 
returns, the annual production does not reach fifty tons of ore. 
More to the south a few small mines are worked, but only on the 
most limited scale, until the parallel of Gefle is reached. e may, 
p2rhaps, assume that future research will prove that Sweden 








possesses the greatest stores of her purest ore in her most northern 
provinces ; but we cam scarcely hope that these can be made 
available without in value taking place that, at present, 
cannot be anticipated. the southern ion of the kingdom 
very little ore raised. The main bulk is obtained from the 
central provinces. The counties of Kopparberg and Oerebro alone 
—— hole vied” and Westmanland and Wermland 30 per cent. 
of the whole ® 
Mode of Occurrence of Iron Ore.—Iron ore is by far the most im- - 
portant Swedish mineral. The ‘‘ mountain” ores occur in veins, 
which are sometimes , but more generally are deflected 
from a straight line, and occasionally even form a semicircle. 
Usually they have a north-east to a south-west direction, though 
north to south and east to west veins occur. Their width varies 
from mere strings up to, as at Dannemora, 150ft. Probably 30ft. 
to 50ft. would be the general strength of the veins now worked. 
In some instances these can be traced for some distance along 
the surface; but commonly they dip down at a — angle, 
As so many are known, few have been thoroughly explored as 
to their depth; when worked to 200ft. or 300ft. deep, other 
a veins have been started, except in the more important 
eposi 

‘ode of Formation.—The mode of formation is, as yet, an un- 
solved problem. Many difficulties present themselves in opposi- 
tion to each of the more popular solutions. The veins are 
occasionally found in gneiss; at other times in granite; but 
generally they are separated from their granitiferous surround- 
ings by a band of Helleflinta, which is usually only present in 
small quantities ; but at Persberg, the largest mine in Sweden, 
the surface for two miles in one direction is composed of it. In 
some cases the veins descend perpendicularly ; and in at least one 
instance—at Persberg—the vein after so doing makes an elbow at 


| right angles and lies horizontally. It is commonly believed that the 


ore is an aqueous deposit, probably from hot water. Though many 
facts support this theory, many will not coincide with it ; perhaps 
the chief being that there is not the slightest external appearance 
of the ore being a water deposit, as it is in solid irregular masses, 
lying in equally solid rock, which in those cases where granite 
overlies is unquestionably plutonic. Assuming that Helleflinta is 
an altered clay, which has by no means been proved absolutely, 
and that both it and the ore were deposited simultaneously, there 
would be some mechanical mixture of the two and not the perfect 
demarcation that exists. If the ore were an aqueous deposition, 
it must necessarily have been, at some time, horizontal ; and what- 
ever the convulsions were, which could, as in the Persberg in- 
stance, tilt up one end of the vein to the extent of 90 deg., they 
could not do this without a great dislocation of both the vein and 
the surrounding rocks, whether it happened before or after the 
solidifying of the ore and the Helleflinta, and this is not the case. 
In certain instances the iron oxide is found interspersed in grains 
for some distance on either side of a vein, which becomes more and 
more rich as it approaches the centre, which is the purest part. It 
is difficult to account for this on any ordinary aqueous or igneous 
theory. The peculiar magnetic properties of much of the moun- 
tain ore offer little assistance to the solution of the provlem of 
its formation. The magnetite and hematite ure found closely 
intermixed, the one highly magnetic the other not affecting 
the needle; the ores being similar in appearance and censti- 
tuents. Some masses of magnetite are more magnetic than 
others, ——- the compass through 20 or even 50 fathoms of 
intervening rock; whilst to some bodies of equally true mag- 
netite, the needle will not dip, though not more than 10 fathoms 
of rock intervene, In several districts, especially in the Norberg 
mines, and to a less extent in those near Nora, the ore has a 
very singular striped appearance, caused by numerous veins, or 
nearl — layers of crystallised quartz lying amongst the ore. 
May 1 ie to suggest that perhaps electricity may have 
been the chief agent in the formation of these mineral deposits, 
It is difficult to understand in what possible way they could be 
formed by volcanic action; and it appeared to me to be equally: 
impossible to understand how these veins of iron ore, which dip 
steeply over immense areas of country, could owe their origin to 
water, without exhibiting some trace of aqueous deposition, espe- 
cially when their centres are the purest part, whilst they gradually 
on eitber side pass imperceptibly into the surrounding rocks. It 
seems still more difficult to account, either by the aqueous or 
igneous theory, for the finely veined ores of Norberg, consisting of 
thin parallel layers of magnetite and crystallised quartz. But 
what might be difficult, or impossible, for fire or water to accom- 
plish, might, perhaps, be effected by electricity, if we assume that 
currents may have acted, in definite directions, for long periods of 
time, segregating the partic'es of iron exide, which exist in a slight 
percentage throughout vast masses of many Swedish rocks. 
Although there is so strong a similarity amongst all the Swedish 
** Mountain” ores, there is generally a sufficient divergence, in 
chemical composition, to give a separate character to most of the 
districts, and to some of the individual mines. 

Bispberg Mines.—-Pre-eminent for its purity is the best Bispberg 
ore, which contains up to 70 per cent. metailic iron, or almost a 
chemically pure oxide ; only a small proportion reaches this high 
standard, the bulk of the output varying from 50 to 60 per cent. 
The mines, which are thirty miles south-east of Fahlun, claim an 
antiquity of 600 years; they are very small, producing under 15,000 
tons per annum. On account of the purity of the ore it is much 
esteemed as a mixture, but from the isolation of the mines it 
becomes very expensive to most of the works which use it. From 
the working drawings, it did not appear as if the production could 
be much increased, The greatest depth is about 700ft., with the 
vein, which lies in quartz and tale-schist, dipping steeply. 

Persberg Mines.—Much the largest iron mines in Sweden are 
those at Persberg, near Filipstad, in Wermland. The veins, of 
which the — ~ is 66ft. at its greatest width, lie altogether in 
Helleflinta. The deepest workings are over 600ft. below the surface, 
the largest 400ft. to 500ft. The annual production has lately been 
between 50,000 and 60.000 tons. The ore rarely contains less than 
50, and rises to 60, per cent. metallic iron; it is much valued for 
furnace purposes, for its purity and freedom from deleterious 
ingredients; it commands a higher price than that from any other 
large mines, and, to a great extent, the iron ore market of that 
part of Sweden is regulated by its selling price. Persberg is said 
to have been worked for 800 years. 

Dannemora Mines.—The most famous of the Swedish iron mines 
are those at Dannemora, in Upsala county, away from the main 
iron districts. The annual production is under 25,000 tons, and 
has varied but little for over twenty years. The ore contains from 
25 to 60 per cent. metallic iron; very little has over 50 per cent., 
and the average is much below; most contains sufficient lime and 
silica to be smelted without a flux; it has also about 2 per cent. 
manganese. The highest percentaged ore does not make the best 
pig iron, The mines have been worked steadily for four centuries; 
the largest is in three sections, the centre, an open-work, being the 
chief; The main vein is somewhat irregular; it has an average 
width of 100ft., being 150ft. at the widest, and has been explored 
900ft. in length in the open work, which is 200ft. wide, with walls, 
either perpendicular or slightly overhanging, of over 500ft. in 
vertical depth. The bottom of this extraordinary mine was 
covered, during my visit in the month of August, with large blocks 
of ice. The veins lie in Helleflinta, of which there are several 
varieties ; different trap rocks are present, with granite and gneiss. 
The — of the mines might be greatly increased, but they 
are held under a tenure that prevents more than a certain 
quantity being raised. The ore is never sold, but goes solely to 
the furnaces of the different joint proprietors. The largest owner 
is Baron de Geer, the representative of a Dutch family, which, in 
the seventeenth century, acquired a practical monopoly over the 
iron trade of Sweden; most of their works and mines have 
into other hands, but they still retain Léfsta, where is manu- 
factured from Dannemora ore, the (L) iron, the dearest in Europe 
of its class. 

Griingesberg Mines.—A, new railway will shortly open up the 
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Griingesberg district, in Dalecarlia, which it is considered may 
prove the most productive in Sweden. At present the mines are 
cramped by expensive transit, The ore in the most southern part 
of the district is of a very high quality, and free from phosphorus; 
but this ingredient increases regularly ina northerly direction, 
uatilin the extreme north the ore is of little value. 

Norberg Mines.—The mines round Norberg, in Westmanland, 
produce about 70,000 tons gas 09 of ore, which contains from 

i The striped appearance of this 
of quartz amongst the iron oxide, is pecu- 
liar. Not its large a silica, it makes good 
iron, The veins are from 20ft. to 50ft. oe ES 
are separated from it by bands, on either side, of ta. 
About three years ago a new ore was disco here, containin, 
35 per cent. iren and 20 per cent. manganese, which it was | 
might — spiegeleisen; but it is understood that the experi- 
ments have not been successful. 

Nora Mines.—In the neighbourhood of Nora, in Oerebro county, 
there are many mines; those at Striberg are second only to Pers- 
berg in production; but the ore is the poorest in the district, with 
only 48 to 50 per cent. ; whilst at Dalkarlsberg, which is thedeepest 
iron mine in Sweden—about 800ft.—the best ore has 68 per cent. 
metallic iron, and very much rises to 60 cent. Muchof the 
Nora ore contains manganese; at the Wickers mines up to 9 per 
cent. The manganiferous ores almost always contain mundic 
ey mage of iron); in some cases they have to be calcined twice 
to drive off > a al owe oa amped noms = 
appearance oO magnetite, some me brown wi 
two or three + ol weathering. Many of the Nora veins are red 
hematite, which rarely contains over 55 per cent. metallic iron. 
Some of the magnetic veins have been proved over a thousand 
yards in length. 

Schysshyttan Mines.—For the Bessemer steel trade by far the 
most important mines in Sweden are those at Schysshyttan, ten 
miles from Smedjebacken, in Dalecarlia. The ore is a mixture of 
manganite and knebelite; the latter, a very rare silicate of manga- 
nese and iron, met with st Dannemora and a few other localities, 
but nowhere, except at Schysshyttan, in any quantity. The com- 
bined minerals contained 50 per cent. iron and manganese ; they 
produce, without the addition of any other ore, the highest class of 
ee The vein, which has more the cen of a lode, 
can be traced along the surface for a considerable distance ; it is 
200ft. in breadth, and pagers to 300ft. in depth, without 
any rance of the bottom; the centre of the lode is the best, at 

the the ore is not 

Taberg Mines. —Far to the south of the general iron district, 
near Jonképing, in Smaland, is the remarkable hill of Taberg. As 
far as has been ascertained, this hill, which rises 380ft. above the 
level of the surrounding country, is a solid mass of close-grai 
serpentine, containing on the average about 30 per cent. metallic 
iron, and which is in appearance very like some of the hematite 
ores of the north. Two sides of the hill are ndicular, and 
form quarries, whence has been taken for years the supply of ore 
for a dozen furnaces, which altogether have only an annual pro- 
duction of 3000 tons pig iron. This iron has been found well suited 
for a few purposes, and is very tough; but the demand is limited. 
The heavy percentage of magnesia in the ore has hitherto been an 
insuperable obstacle to any manufacture. Were this diffi- 
culty overcome, this hill would be one of the most valuable iron 
mines in the kingdom. 

Mode of Working Mines.—The foregoing are the chief represen- 
tative iron mines in Sweden, either. for quantity of production or 
— of ore. All the mines are much alike in character, with 
the exception of Dannemora cone f and Taberg wholly, as the 
mode of working is almost identi In some cases the veins of 
ore come tothe surface; but generally they are discovered by a 
magnet of peculiar construction, so le that the needle can dip 
as freely as turn horizontally; as soon as these magnets come over 
a body of magnetite, the needle swings round and point downwards 
to the mineral, When the presence of the ore is ascertained, a 
large hole is usually made down to the vein, whith may be worked 
open for a short time, but as most dip at a steep angle, the ore is 
mainly obtained my brane As the walls are solid, only a trifling 
amount of timber is used, often none at all. The surrounding rocks 
are so firm, that it rarely happens any are brought down by the 
constant blasting; the only mine that I saw, during a lengthened 
tour through the Swedish iron districts, which had given way, or 
become unsafe by the rock crushing, was at Guldsmedshyttan, in 
Oerebro county. The whole of the ‘‘ mountain” ores, without 
any a ave to be blasted. The small shafts, that may 
have to be sunk through overlying granite drift, are frequently of 
very rude construction, bound round with withes onh, if not 
round, of no regular shape, The drainage of the mines gives much 
trouble; except where steam is unavoidable, hydraulic power is 
pe used, and often the pumps are worked by bobs of immense 
engths, 

Hoyalty Laws.—Royalties in Sweden belong half to the land- 
lord and half to the discoverer of the mineral; but the former 
may take half the mine, if he elect to do so. On finding any 
deposit, in the case of iron by magnet or otherwise, an application 
is made to a Government official, ed bergmiister, who grants 
a certificate of ownership, should no adverse claim be presented 
and proved within a given time. These iisters, of whom 
there are ten, have each a separate district, the whole kingdom 
being divided amongst them. They have very considerable power, 
and appear to settle almost all mining disputes. 

Value of Iron Ores.—The value of the iron ores varies to a 
great extent, depending not only on chemical composition, but 
also to a very great degree on local position. It has to be remem- 
hered that the en | to the Swedish iron trade is not the mineral, 
but the fuel, supply. This latter has been annually growing in 
relative importance, until lately it has become the chief particular. 
Charcoal remains, notwithstanding the importation of f 
coal and coke, the main fuel of the country ; and as it deterio- 
rates most materially in transit, the fuel supply determines the 
locality of most of the Swedish works. Often ore is carted 20 or 
30 miles, or transported over 100 miles road, canal, and rail- 
way ; whilst furnaces have been built in d, where there is 
but little native ore, or in the Hernésand district, up the Gulf 
of Bothnia, where there is scarcely any, to save carriage on the 
charcoal, The ore in this way has often to bear a most burden- 
some carriage, and its cost varies for every works, As far as 
possible, the annual supply is laid in d 
more cheaply transpo: over the snow 
summer, y furnaces are 3 
obtaining any supply at all ; and such during a winter like the 
past mild one, when there was scarcely any snow, are obliged 


to be blown out, When the furnace proprietor raises his own ore, 
the cost varies probably from 3s. to 16s. per ton, delivered at the 
works; and some of the best ores are worked the cheapest. 


Nor' ore, with 50 cent, iron and much silica, is 
about 16s, per ton, vered at Strémsholm, on the Milar Lake, 
where sea-going vessels can load. Ordinary ores, with a little 
Se hed a 
is' a 8. to vered on the rail or 

ecore centre. Panta a wi be pone. alba is 
qui on & rer Bay according tu 

ore, when con’ is 
delivered on the 

bear hea’ 


to ivy 
50 to 100 per cent. 1871, 

In conclusion, I have only to regret that this 80 
little justice to the subject undertaken, but I shall be satisfied if it 
has enabled the members of the Institute to obtain a clearer 

of the marvellous resources in iron 
Sweden, At present the iron trade in that coun’ 
want of fuel, labour, and of 
year now should lessen these 


trade of Sweden will be of European importance, not alone from 
the quality, byg also from the quantity of the metal uced. 

The discussion which followed was introduced by Mr. Siemens, 

who said the suggestion that the deposits of iron ore in Sweden 
might have been aided by electricity was liable to attack. This 
principle touched him perhaps more nearly than anyone else pre- 
sent, and therefore he felt bound to respond to the call of the 
president. He could not conceive any condition of things which 
would bring electricity into play in producing such a deposit. An 
electric current only caused a deposit of metal, if it passed from 
one surface to another, through a solution containing metal de- 
com But where would they find such a condition of 
things? The rock on which the deposit of iron ore had taken place 
was not, and had not been in solution ; the iron ore had not been 
in solution, and if it had been deposited under conditions which 
might have taken place, but of which they might have some 
difficulty to conceive, although it might, nevertheless, have 
existed, the deposit would have been a metallic iron and not a 
magnetic oxide. He, therefore, thought they should be very slow 
in accepting a ulation of a description not to be brought into 
direct and tangible connection with electric science as it existed 
and was known. But the other theory, which said that the oxide 
was sus in water—through denudation of, probably, red 
sandstone, so far a) to him to have the greatest probability 
of reality connected with it. If they imagined the state of the 
surface of the earth at the time when water was moisture, con- 
tained in a vaporous condition in the atmosphere, they could 
imagine what an enormous power of denudation must have 
existed. If they considered the water of the ocean to be ina 
state of vapour, the anemane upon the surface of the earth must 
have been at least 30 atmospheres, and the temperature of the 
water must have been fully 400 degrees. It was known that if 
they operated with alkaline solution upon flint under such condi- 
tions in a boiler, the flint readily became dissolved ; and if under 
such conditions alkaline subst were tained—as they un- 
doubtedly were—in the water and acted upon red sandstone, the 
silica of the red sandstone would be dissolved, and not the oxide 
of iron, and this would be deposited and more or less mixed up 
with other substances that had been mechanically carried away ; 
and this would account, with greater satisfaction to the mind, for 
those i lar deposits that were found in this district. 

Mr. C. Smith said he should be only too glad to defer to the 
ya = of Mr. Siemens, who was of a higher authority than any 

ey had at the present day, and if Mr. Siemens thought that 
electricity could not possibly have formed those veins, he should 
certainly not press the theory. 

Mr. Brogden, M.P., asked Mir. Smith whether he had ever come 
across the ores known to exist in the northern part of Russia, 
where the ore was literally fished out from the bottom of the 
lakes, and consisted of a fair deposit of oxide of iron. He believed 
that those lakes, if left alone for five or six years, would at the 
end of that time contain a surface of a similar character to what 
they had before. He saw no mention of this kind in Mr, Smith’s 
paper, and wished to know if anything of the same kind existed 

Sweden. 

Mr. Smith replied that he had given a description of that par- 
ticular kind of iron ore. There were a great many lakes in Sweden 
with a ter or lesser thickness of brown hematite, but it was 
generally of an inferior quality, it varied very much in quantity, 
and, indeed, this depended upon the severity of the winter, the 
inhabitants making holes in the ice in severe weather, and occupied 
their time in raising this ore. The largest return seems to have 
been in 1860, when only 20,000 tons were raised, werk men the 
ore would not average more than 25 per cent. of metallic iron. 

In reply to a call from the President, 

Mr. Sandberg, a native of Sweden, resident now in London, 
said he had been so long in England that he had almost forgotten 
all about the Swedish ores. However, he was very glad to say, 
from what he remembered, that the paper just read was a very 
fair record of iron mines in Sweden. Regarding the lake ores, he 
might mention that be had had under his management several 
blast furnaces smelting this kind of ore exclusively, and the pig 
iron produced was no doubt very bad for forgings, but excellent 
for fine castings. The occurrence of and deposition of these ores 
was somewhat remarkable to an Englishman, as they were found 
in the bottoms of the lakes, and when wholly worked out they 
will be found again in the same spot in a few more years, Among 
scientific men in Sweden there existed different views regarding 
the formation of these ores. Some said it was due to infusoria or 
in the water extracted, and others that it was precipitated on the 
bottom of the lake. The former theory had the most supporters, 
owing to the fact that, however they might be formed, a hollow 
place was always left in the centre, where the insect was supposed 
to have lived and ultimately died, and also because of the constant 
presence of the phosphorus, which produced the adaptability of the 
iron for castings, but utterly unfitted it for forgings, the phosphorus 
being sup, to be derived from the bones of the insects. Be this, 
however, as it might, the question was one rather of a scientific 
character than one interesting to that Institute. With reference 
to the mountain ores of Sweden, the author of the paper just 
read had given an excellent account; but as regards the impor- 
tation of Swedish ores to this country—which he supposed to have 
been the object of Mr. Smith’s visit to Sweden—he thought that 
8 advantage of Sweden, by reason of having the mines 
tuated close to the coast, while Sweden had all the principal 
ironstone mines in the heart of the country, and there would be 
fully one hundred miles to freight by rail or canal, which would 
greatly add to the cost of export. It was true that railways 
were now made into the mining districts of Sweden, both from 
Gothenburg and Stockholm, and these would very soon be ready 
for use ; but even taking this into account, there was very little 
hope of getting the ores of Sweden to the English coast at a 
cheaper rate than 20s. per ton—say 50 per cent. ore—while equally 
good ore could be brought over, at least to Wales, under similar 
conditions, for, say, 16s. per ton. There was, moreover, in Sweden 
& great aversion to the exportation of ore. The Swedes generally 
preferred to export manufactured articles, such as rails, axles, 
tires—and naturally so; but as the iron and steel industry of 
that country di ded upon charcoal—little or no coal having yet 
been found—and as there was much more ore in the country than 
there was wood to smelt it, there could hardly be a doubt about 
the national economy of exporting a quantity of ore, so far, at 
least, as to get freight down to the coast to start with, and 

Ih coal back to Sweden as return freight, thus 
enabling the iron mines and the railways, as well as the iron and 
steel manufactures, to pay from the beginning, instead of, as now, 
losing time and interest in the ores remaining in the mine. This. 
however, was a question for Sweden, and very few Swedes would 
see it in the light he had indicated. The interest of the Iron and 
Steel Institute was to get the best ores from the cheapest ‘aap | 
and that was Spain. So that he would advise some mem 
the Iron and Steel Institute to go there instead of going to Sweden, 
and report on the deposits of ore in the Bilboa districts, 

Mr. John Giers, of the Ayresome Ironworks, spore my 
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Mr. Maynard asked if the red hematites of Sweden contained 
any protoxide? Were they not like the ores of Lake Champlain? 
. Smith believed that the Swedish ores were xide, 
although he did not know anything about the Lake Champlain 
ores. He had a considerable collection of specimens of Swedish 
ores—magnetic and hematite—and they were almost undis- 
—o one from the other, except that if the hematite was 
melted it gave the same red almost as bright as the 
reddest of the red ores of that district, 

In reply to Mr. Maynard, 

Mr. Siemens stated that the needle must dip more or less as 
they approached either one end or the other of the magnetic field, 
and regarding the whole deposit as to the magnetic needle, one 
end of the deposit would be positive, and the opposite end would 
be negative—the one would be the south pole, and the other the 
north ya’ of the magnetic needle, which was deposited below 
ground. If they travelled over that deposit with a compass 
needle, they would find the north pole would dip down to one 
end the south pole to the other end, whereas in the middle of 
the deposit no dip would take place. This would be sufficient to 
explain Mr. Smith’s reference, without implying that the ore over 
which the needle did not dip was of a different constitution to the 
ore over which the needle did dip, either with the south end or 
the north end. 

Mr. Snelus agreed with Mr. Adamson that they wanted to find 
out the laws that led to all these things. They were far more 
important than the things themselves, and, therefore, every fact 
which went towards proving a law was of more importance than 
the fact, in the first instance, ap; to be. He had given some 
attention to the mode of deposition of iron ores, and wherever he 
came across an iron ore, he liked to find something about it. One 
sample of iron ore in his collection he brought over from America. 
It was a carbonate at one end ein te hematite at the other. 
Whether that specular had been uced by the decomposition of 
the through heat from some intrusive rock, he could not 
say, but that was a most likely explanation. A good deal of dis- 
cussion had taken place as to how the iron deposits of specular ore 
had been formed. With respect to the deposition of the ores of 
the Barrow district, there was one matter a little difficult to 
explain, and that was how the kidney ore had been formed. He 
noticed the other ~ | a curious fact which seemed to prov that 
this kidney ore had been formed deposition in water. He 
noticed that a pool of water had been lodged underneath a railway 
arch for a long time, and a fine silt had accumulated and gradually 
dried; the layers having greatly contracted were very fine, and the 
samples he picked up were ss perfect as samples of kidney ore. 
The concentric layers were perfect, and the piece formed one-half 
of a sphere, thus going, he thought, to illustrate the formation of 
these kidney ores. With regard to the change of a magnetic ore 
into a brown ore, he thought the magnetic iron d to undergo 
decomposition from atmospheric influences. He had some samples 
where the magnetic ore ap to have been ually converted 
into a brown ore, so that he quite agreed with Mr. Siemens that 
the iron ores were originally deposited from water, and that the 
electric current had not had much to do with it. 

Mr. Whitley advocated the theory that the precipitation of iron 
= originated in the vegetable essences of the surface of the 





The President, in summing up the discussion, said the best way 
would be to take the least difficult problems first. Mr. Sandberg had 
alluded to the possibility of this ore being deposited by animal diffu- 
sion, much in the same way as it was pretty well proved that coral 
rocks are deposited in the ocean by the action of certain organic life 
in separating from the operation of an immense volume of water the 
calcareous matters which it contained in sufficient abundance to 
account for those vast reefs of coral rock; but he did not see how 
that —— could be brought to the formation of an iron ore. 
It would presuppose the existence of considerable quantities of 
iron held in solution in the waters of the lakes themselves. He 
had never thought that that was the case. He had heard what 
appeared to be a more r ble solution of the questi Tn all 
strata iron exists more or less in considerable quantities, and 
immediately in contact with portions of those strata, as Mr. 
Whitley had told them, there was a vast quantity of vegetable 
matter, and the acids formed during the p of vegetati 
had the power of dissolving the iron; but compounds of iron 
formed under such circumstances were of an extremely unstable 
character; for, supposing they had a bicarbonate of iron or any 
other compound in which the vegetable acid was the solvent 
and the iron the base, some of the iron under such circumstances 
would be rapidly decomposed by the atmosphere, and the iron 
itself was peroxidised, and thrown to the bottom of the lake as a 
hydrate of peroxide or brown hematite; and that, according to his 
view, was not an extravagant supposition as to the origin of the 
ores in question, but it formed no solution of the question of these 
vast deposits of magnetic ores in veins of Sweden and Norway. 
On this point he had no theory to offer, and he could not therefore 
undertake to enlighten the meeting. He asked them to thank Mr. 
Smith for his interesting paper. 











The Institute met on Thursday forenoon, at half-past ten, the 
ident, Mr. I. L. Bell, in the chair. A paper was read by Mr. 
olley, of New York, ‘* On Setting Bessemer Converter Bottoms :” 


The endurance of Bessemer converter tuyeres, and of the 
refractory bottom in which they are imbedded, although very 
various under different conditions of material and treatment, may 
be set down as not exceeding ten heats in land and America. 
It frequently falls below five heats, In order, then, to make oy 
ts per twenty-four hours out of one pair of converters, whi 

is the standard practice in American works, it is necessary to put 





in and dry three, and frequently four, sets of tuyeres during the 


day. Although one set may last six or eight hours, yet, in order 
to sive time for occasional extra repairs of the lining and to make 
sure of having one vessel always ready, it is found practically in 


America that when a ASAT, St Ts 





ores veins, 
an explanation that would apply to the one would no doubt apply 
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to the other, 


t] uction, a new set of tuyeres must be made 
canis te paying Bre or, at most, three hours after the last heat 
on the old bottom. And it is furthermore found—and this is of 
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equal importanco—that the new bottom must be thoro 
and sound, so as to wear evenly, and to prevent the me 
breaking through. | 
The old method of replacing vessel bottoms was knocking out 
the stumps of the worn tuyeres, inserting new tuyeres, and making 
the bottom good around them in one of two ways: (1) Pouring in 
semi-fluid ganister and water, and leaving it to set as best it might. 
This mud ottaen was soft and porous, and unless fired for five or, 
six hours was very wet. It was therefore liable to rapid and irre-) 
ular denudation, and to flaking off by the formation of steam. 
3) The other method of making the bottom good around the 
tuyeres, still practised in many European works, is waiting till 
the vessel is so cool that a workman can enter it, and then ram- 
ming plastic ganister around the tuyeres from within, and firing 
the vessel until the whole mass is set. Unless the vessel is cooled: 
by water — which injures thé lining — some hours must flaps 
before ‘it can be entered, and the bottom cannot be thoroug y 
dried in half a day. The American works began with a muc 
better system — viz., Mr. Bessemer’s duplicate bottoms. The 
tuyeres, and the whole mass of ganister around them, were re- 
moved, and a new bottom, previously rammed and dried, was 
inserted, But still the difficulty remained of closing the annular 
space between the new bottom and the walls of the vessel. Pour- 
ing in .semi-fluid ganister moistened and softened the bottom ; 
waiting for the vessel to cool, so as to ram the annular space from 
within, consumed still more time, Another of Mr. Bessemer’s 
devices was then resorted to. The face of the new bottom, where 
it came next to the walls of the vessel, was heavily luted with a 
paste of clay and ganister ; the bottom was then pressed hard into 
place, so that this paste would be forced into the interstices, 
and so seal the joint. After the most careful experimenting for 
several years, with flat joints and conical joints of every degree of 
taper, this method was abandoned in the leading American 
works as uncertain and unsafe. Generally the luting would 
perfectly stop the opening between the bottom and the wall of 
the vessel ; but eti an d place would be left, and 
the metal would break through it. The cost of a few disasters of 
this kind was enough to pay for reconstruction on a safe system. 
The plan finally adopted, and now used almost without excepti 
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‘| end at a time, by a swinging saw, in order to avoid moving 


would be required tor 30ft. rails, Ordinary lengths are cut by 
double saws for fast working; 60ft. length® are out, one 


the bar laterally, which would require a saw-carriage 60ft. long, 
and the same additional length of building. The 30in, 3-bi: 
biooming train is so placed as to occupy room in the body of 
the mill otherwise not used, and is so set with reference to the 
3-ton hammer, that the blooms are cut in three and chipped, on 
their way to their re-heating furnaces. The hot straightenin, 
plate is placed between two hot-beds, instead of at the ei 
of one, in order to better accommodate two cold straightening 
presses. As there is not sufficient room across a mill other- 
wise wide enough, for a hot-bed on which 200 tons of rails per day 
can be conveniently handled, the necessary addition is made, and 
at the same time a 60ft. hot-bed and straightening plate are pro- 
vided, for long lengths, simply by placing two 3Oft, plates and 
their hot-beds end to end. e finishing machinery is 
chiefly with reference to economy of labour in moving the rails, | 
but also with regard to economy of! room, as it must all be under 
roof. ‘The rails pass but a few feet from the hot-beds to the cold 
straightening presses, and thence by an equally short route 
to the cold beds. The punching machines and illing 
machines are so arranged that they can all work at # time 
on either long or short bars, and can thus’ finish all the 
product of the trains. The rails lie always longitudin’ with 
the building, and pass straight out at its end, the. only lateral 
movement being across one of the short hot-beds and cold-beds, 
The finishing tools are in this case driven by a single engine 
and overhead shafting, although attaching a small engine to each 
ress and punch is a more common practice. Changing rolls is 
bene by means of a portable crane, which ordinarily stands 
behind the pinions out of the way. Fixed cranes are commonly 
used for this purpose, and in some heavy beam and merchant 
mills, where numerous changes are required, hydraulic cranes, 
like those in Bessemer works, have been adopted. Placing the 
re-heating furnaces across the building in two rows, as shown, 
occupies less floor space and is more convenient, considering dis- 
tance from the rolls, and the working of the double ingot furnaces, 
than placing them parallel with the building. The arrange- 





in America, and to some extent elsewhere, is shown in the engray- 
ing. The duplicate bottom is so constructed as to leave the 
annular space between it and the wall of the vessel open to the 
exterior of the vessel, so that a workman standing outside can 
ram the annular space, and thus make a sound joint without 
saturating it with water, and while the interior of the vessel is 
still red hot. The worn bottom being removed by a hydraulic lift, 
or by any convenient means, the new one is inserted at once, 
and the annular space, a, is quickly rammed with plastic cakes of 
ganister, thus making the hning continuous and solid. Some- 
times a part of the wall of the vessel comes away with the bottom, 
and sometimes part of the bottom sticks to the wall of the vessel. 
The annular space is thus left so irregular that merely luting the 
new bottom and pressing it up could not make a good joint ; but 
when all these irregular cavities are seen and filled from the out- 
side, the joints are always sound. The earlier joints of this kind 
were made more nearly cylindrical. The — shown—about 
45 deg. —has been adopted, first, to prevent pulling away the wall 
of the vessel—the comparatively flat joint will obviously part 
more easily, leaving a cleaner fracture ; second, the flat joint is 
employed in orler to save time by a partial application of the 
luting system just described. The face of the new bottom is 
sméared with wer ganister and pressed into place; then the 
joint isrammed from without, and more ganister is inserted where 
it is needed. The advantages of this system are obviousl as 
follows: (1). The new bottom is immediately set, without waiting 
for the vessel to cool. The entire operation has often been per- 
formed in less than an hour. When one vessel is being lined and 
the other is running alone, twenty-four heats per day are often 
made on three bottoms in the one vessel. The Troy Works made 
2898 tons of ingots in March, 1874, working sixteen days with two 
5-ton vessels, and ten days with but one, (2) The new bottom, 
having been previously baked, and not been saturated with water 
when it is inserted, is as sound and uniform as the materials used 
can make it, It therefore wears evenly, and never blows up from 
the formation of steam. (3) The material of the joint being driven 
into all the interstices, and being comparatively dry, soon Gud 
as solid as any part of the wall. A joint rammed in this way has 
never been known to fail, as far as the author is aware ; and the 
bursting through of the metal, so frequent in the early practice, 
now never occurs for periods of many months, except from the 
occasional failure of a tuyere; and a tuyere may be easily and 
soundly replaced by a dummy in these hard dry bottoms. The 
cost of this form of converter bottom is no greater than that of 
ordinary forms, and it may be readily applied to converters in use. 

The next paper, ‘On American Rolling Mills,” by Mr, Holley, 
was as follows :— 

The object of this paper is to describe the general arrangement 
of American steel rail mills of recent type, and some of the more 
important details of their machinery and practice, rather than to 
bring forward any remarkable novelty, The character of mill 
structures in the Northern States is largely affected by meteoro- 
logical conditions. A series of small-span roofs covering a. con- 
ti is impracticable ; heavy snows would drift into the 
valleys, and by alternate freezing and thawing, fill them with a 
dangerous weight of ice. There may be transepts with diagonal 
valleys, and lean-to roofs like those of aisles, but the succession of 
slopes should be uninterrupted from ridge to eaves. These con- 
ditions require trusses of long span, but not necessarily of greater 
cost; as intermediate columns and their foundations are avoided. 
The absence of columns also facilitates the arrangement of ma- 
chinery. The extreme variations in temperature require a mere 
shed in summer, and a close building in winter, These con- 
ditions are best met by setting the roof on piers, rather than on a 
continuous wall. The openings are stopped, above by windows, 
and: below by doors or by light panels, removable in sammer, 
Vor ventilation, a number of light chimneys or lanterns of large 
diameter are found better and far cheaper than a continuous 
lantern-roof. Tbe mill shown in the diagram on the wall i part of 
the idgar Thomson Steel Works, near Pittsburgh, now nearly 
completed. It consists ef ivon trusses, 20ft. apart, covered with 
sheet iron, and standing om iron columns 25ft.high. The main 
building is 100ft. by 380ft., arid will be lengthened S0ft. to aocom- 
modate four more xe-heating furnaces, This mill is specially 
arranged to bloom 2-rail or 3-rail ingots, and to roll these blooms 
into rails, at the rate of 200 tons per day, It is also adapted to 
rolling heavy’ merchant stecl up to 60ft. le The 23in, 
3-high) rail-train is divided into three ins of two stands 
of in order to be strong enough for heavy sections. The ad- 
dit lateral movement of the rail on the hooks thus made 
nece causes. nodelay in the long run, § is left at the 
end of the train for two stands of merchant roughing and finishing 
rolls, which may obviously be changed as often as required, 
without interrupting the .continuous working of the rail train. 
This arfangément renders it practicable to fill small orders for ex- 
ceptional patterns of railsy and for ae merchant work, by 
executing them-in- connection with, » ab about the cost of 
standard. ails. By means Sof (@ movable, saw-carriage the 
same driving apparatus which) draws the rail to the saws 
also places the étage ayetan to receive the bar from either 
stand of finishing rolls.” of the’carrying rollers behind the. 
train are driven from the saw-éngine, and deliver the rail upon 
the saw-carriage. ‘The rail is usually drawn upon the hotstraight-’ 
ening plate by power, thus employing the minimum of labour. 
Tt will be observed, that while in front and in rear of the 
finishing rolls there is toom to handle pieces 60ft. ot more ‘in 
rare the'floor-space is otherwise occupied around the roughing 
rolls, where shorter piecés are handled ; and generally that wo Heer 

is wasted, while there is ample room for all the. operations, | 














e space between the furnaces and the hot-bed is no greater than 


ment once so common of furnaces along one side of the building, 
and trains end to end in the middle, both lying lengthwise, is in’ 
the newer mills replaced by the arrangement here shown, viz.,. 
trains lying transversely—furnaces at one end, and finishing tools 
at the other ; and it is mdispensable for conveniently working long 
bars, Gas re-heating furnaces are exclusively employed in this 
mill, and in the last two steel mills started in America, as well 
as in several new iron rail and merchant mills; gas farnaces are 
being gradually introduced in the best old mills, and it is probable 
that few American works, save thoseerected under very exceptional 
conditions, will in the future embody the old and wasteful system 
of burning solid fuel in individual furnaces, The Siemens system 
is of course the most common, being the most highly developed, and 
itis without exception, as far as the author is aware, working well, 
with anthracite culm and with every variety of bituminous and 
semi-bituminous coals, The Frank system of continuous regenera- 
tion, as improved by Mr. Blair, in his open-hearth steel 
manufacture at Pittsburg, and the Ponsard system, as improved 
by the Messrs. Sellers, in their puddling and re-heating furnaces 
at Edgemore, are likely to be extensively introduced. For re- 
heating ingots, a doubled flat-bottomed furnace is employed, 
because it is more economical, both as regards construction and 
floor-space, than two single furnaces of equal capacity, and be- 
cause ingots, especially when charged hot from the moulds, do not 
require a heat which p a troubl amount of cinder. 
The bloom furnaces, however, are made single, because they 
require a sloping bottom and a slag tap in the rear; but chiefly 
because it is impracticable to secure the uniform high heats 
necessary, while constantly charging into and drawing from a large 
double furnace. The ingot furnaces are 20 X 1i}ft. on the 
working bed ; the bloom furnaces are 20ft. by 6%ft. The ingot 
charging and drawing apparatus involves the minimum of labour 
and of cost. A charge of 14in. ingots, weighing about a ton each, 
is laid, in the adjacent Bessemer works, upon a railway car 
When the ingots are crystallised, but still red hot, the car is 
drawn to the re-heating furnace by a small locomotive. A work- 
man then thrusts a long peel, made of gas pipe, through a notch in 
the car, under the ingot, until a stop on the peel comes against 
the rear of the ingot ; he then passes a chain fixed to a hydraulic 
piston, around a sheave which lies on a beam in front of the, fur- 
nace, and slips it over a V in the end of the peel. Water then 
being admitted to the hydraulic piston, the 1 slides ‘smoothly 
into the furnace, carrying the ingot with it; turning the peel 
to one side, by means of its handles, rolls the ingot off. Thus, in 
four or five minutes, two men and a boy can c e a& Bessemer 
heat of hot ingots, The drawing isdone by throwing a hook over 
the ingot, and passing the chain the other way around 
the sheave. The ingot slides out upon a hand-bogie, which 
is readily guided by one man, down a slightly inclined floor to 
the blooming mill. Here the power feeding-tables patented 
by Mr. Geo, Fritz pull it off the bogie and pass it alternately 
backwards and forwards through the mill, turning it over as 
required, Two men and a boy, by means of these tables, roll an 
ingot weighing a ton, from 14in, square down to 7in. square, by six- 
teen or eighteen passes, in from 34 to 4 minutes. The most im- 
proved features of American roll-trains, for both heavy and 4 
work, are illustrated by the wall diagrams of a 14in, 
train, constructed by Mr. John Fritz, at the, Bethlehem Iron- 
works, First, like all American 3-bhigh mills, it has ved top 
and bott wie, } tead of grooved bottom and middle rolls, thus 
greatly economising in length of rolls, and preventing the necessity 
of turning the bar over after each pass, The grooves open alter- 
nately upward and downward, and hence the fin that was formed 
in the top of the groove, on the lower pass is smoothed down by 
the solid bottom of the groove on the upper pass. Secondly, the. 
grooves are opened and closed while the rolls are running. This 
may be done by hand, as required, or rapidly after each pass, by the 
power of the engine. In this way, the bar may be worked over and 
over in the same grooves, instead of requiring a separate groove for 
each pass. Rectangular bars, and many such shapes as beams and 
angles, are thus worked, iu many of their passes, in the same time 
as by fixed rolls, and with much less total length of rolls than is 
required by tbe se? f 3-high or 2-high mills. This is espe- 
cially convenient for odd sizes. The bolsters of the middle roll 
are fixed solidly upon shoulders in the housings by bolts in the 
heavy mills, and by struts (to facilitate changing rolls) in the 
lighter mills, The top and bottom rolls are simultancously 
raised or lowered by the four housing screws, and these 
are all revolved together, by means of the vertical. shaft 
the horizontal shaft that connects them and the horizontal 
hand-wheel shaft and the attached gearing. The upper counter- 
shaft, which is continuously driven from the mill engine, 
‘is made to turn the hand-wheel shaft (which is constantly 
coupled to the screws) in either direction, by means of 
belts and a friction clutch, Thus the four screws may be | 
pogecyorni ypc A revolved either way, and the grdoves opened 
or closed either by the friction clutch or by the hand-wheel. 








The rolls are counterbalanced so as to reduce the wear on. the | iron 


screws to the minimum, and in such a manner that the | whole | 


apparatus hangs cenveniently in the pit between the foundations. 
y housing screws are fitted with teleaeo ic sheaths, s snips ey 
vent the entrance of dirt, and are oiled by means ‘if a, central 
vertical oil-hole and radial holes leading from it to the exterior of 
the screw at various points. Housings with solid tops 
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are employed both in front and in rear of the rolls, in all mills for 
heavy work. ‘The first blooming train, in which the rolls were ad- 
justed by power derived from the engine, was erected by the author, 
at Troy, in 1870, and has been almost constantly running on 12in. 
and 14in. ingots, In this mill, the middle roll is shifted after each 
the top and bottom rolls being fixed: _ The blooming trains at 
e Cambria and the Bethlehem Works, also all the new rail and 
merchant trains at Bethlehem, aud the trains in the Phoenix Iron 
Company’s new mill, and in the Otis Iron and Steel Works,’ are 
constracted as shown in the drawings; and these features seem 
likely ‘to be embodied in first-class mills generally in America. 
In the more recent American mills, roll trains are machine-fitted 
on all their bearing surfaces (excepting only the couplings) like 
steam-engine work, and with the same accuracy; and this, toa 
= extent, accounts for their large and constant production. 
working details of rail mills of this kind are as follows:—Ingot 
heating is not divided into ‘‘ rounds ;” ingots are charged a Besse- 
mer heat at a time, hot from the moulds, into whichever part of a 
furnace has most room for them, and the hottest ingots are drawn 
as fast as required for rolling, There mty sometimes be 30 or 40 
in the two furnaces at a time. Blooming trains are 
ordinarily worked up to the capacity of a pair of 5-ton vessels, 
averaging 150 tons per 24 hours ; the Cambria train with two such 
furnaces has heated’and rolled 2-rail ingots at the rate of 300 tons 
per day. The output, ‘with 3-rail ingots, is about one-fourth 
greater. The time of rolling a 14in. ingot to a Zin. bloom in 
sixten to eighteen passes is from 3} to 4 minutes. The speed of 
the train is from forty to forty-five revolutions per minute. The 
engine, directiy connected, is 36in. by 4ft., or its equivalent, 
carrying steam at 70 lb., and having a 40-ton fly-wheel. The blooms 
are cut while red-hot into three single rail blooms, either by a 
heavy shears or under a 3-ton hammer. Chipping, whéa itis re- 
quired, is so thoroughly done hot under this hammer that no cold- 
chipping is required, Blooms are often taken hot to the re-heating 
furnaces, but this practice is not as yet general. As most 
American works have but one pair of 5-ton converters each, and 
make but 150 tons per day, the rail mills are kept full by rolling 
steel rails for two or three weeks, and then iron rails for one or 
two weeks, The regular capacity of the average American 3-high 
train may be put down at 200 tons per 24 hours; of 60 lb. to 65 Ib. 
rails 30ft. long, although most of the mills have too few re- 
heating furnaces for so large a product. The Scranton Mill for some 
time averaged 440 iron rails in one turn, out of eleven ordinary 
re-heating furnaces, or at the rate of some 225 tons per day, The 
Superior Mill, at Pittsburgh, and the Danville Mill have averaged 
360 iron rails aa turn out of ten and twelve furnaces respeo- 
tively. The Cambria Mill and the Troy Mill have frequently 
made 330 to 340 steel rails per turn out of nine furnaces, which is 
180 to 190 tons per day, or from 1000 to 1040 tons per week of 
eleven turns, or five and a- days. <A 64in. to 7in. bloom is 
rolled into a 60 lb. to 65 Ib. rail in thirteen to fifteen passes ; th 
rolling occupies 14 to. 1? minutes. The speed of 2lin. to 24ine 
trains is from seventy to’ eighty revolutions per minute, The. 
engine—direct—is, for steel, the equivalent of 46in. by 4ft., carry- 
ing steam at 70 1b., and having‘a 56-ton fiy-wheel. The fuel em- 
ployed in gas furnaces does not exceed 400 lb. per'ton of product 
for each reheat ; the steam coal: varies greatly with the character 
of engines, and averages some 600 1b. per ton of rails for all rolling 
mill purposes. The greatest economy of the gas furnace Jies in 
its saving of oxidation. Careful experiments at the Union Iron- 
works, Pittsburgh, show its saving to be 5 per cent. in heating 
iron beam pi <0 compared with the coal furnace. A year’s prac- 
tice at the Washburn and Moen Manufacturing Company’s Works 
at Worcester, gave 2,53; per cent. waste on Ijin. iron wire 
billets, against an average of 7 per cent. with the coal furnace ; 
and at the same works a “run has. been made with 14}; per 
gent. oxidation, The saving of steel is, of course, less than that 
of iron, because the temperatures are lower. The future improve- 
ments most required would a to be labour-saying machines +o 
handle the work at the rail ro A. better rail straightening ma- 
chine is alao very much needed. The. limit of production for a 
single train seems to have been practically reached at 200 tons, 
or over four miles of bars per day; improved quality and machine- 
handling are now the problems that first require solution, 


In the discussion which followed, 

Mr. Edward Williams said there was nothing like the amount of 
work said to be done in Amerioa had yet been done in this country. 
He did not see why the quantities mentioned by Mr. Holley should 
not be produced ; and he thought that what had been done on one 
side of the Atlantic would probably be done on the other. He 
should like to ask Mr. Holley whether it had ever ocourred to 
steel rail makers in America to roll rails in the form of a tire, and 
so save crops. It seemed to him that this was possible, and that 
it would not be difficult to get such exactness in the weight of the 
moulds as to bring the circle almost exactly to the size required. 
To get an open pr and straighten out the rail afterwards would 
be a simple operation ; and he had thought for a long time that in 
this direction there is a pouite economy of a very important 
kind. It was said that was a continual stream of. ingots 

ing into the re-heating furnace, and that they were not 

ed in rounds, as the custom was in this country ; but he 
1 that this only applied to first heating, and not to re- 
heating: He thought that to keep a constant stream of ingots 
going into the furnace, and another stream. running out, if they 
only wanted heat enough for a bloom or hammering ingots might 
do well.enough, but they could not adopt that system with re- 
nesting famnaees where they had to get ingots up toa rolling heat, 
told them that the future improvements most required 
5 Anahes machines, but the work of rolling rails, 
He was not unmindful of the cost of the operations as now carried 
on, and he believed it was quite possible to economise very much ; 
but at the same time he thought there was an economy—a more 
g kind than either of these—namely, the economy that 
would result from dealing with the fluid pig as it came from the 
last furnace, instead of casting it into pigs and carrying it 
through the needlessly costly and tedious process of re-melting. He 
had been forced into the consideration of this matter by the neces- 
sities of the steel works they had at Manchester, where they had 
been making a good deal of steel at no profit at all for a lop 
time back, With a view’ to reversing the state of things, he h 
been going into the elements of cost in the hope of getting rid of 
some of them, and he found that the cost of bringing back again 
into fluid form the stream of metal that was originally fluid in the 
blast furnace was something tremendous, Given any eyed day, 
and there might beseen at the furnaces at Witton Patklittic streams 
of aid pig mn running down a channel into pig beds. A week 
afte 8 the same metal is fluid again, and ranning down alittle 
sand trough, no better, but rather worse, and less in quantity than 
it was originally, while 20s. per ton or more has been expended 
needlessly on the metal between the times. He had come to the 
conclusion that this of itself is a sufficient reason why the manu- 
facture of steel rails'in the neighbourhood of Manchester, or any- 
where else where there is a carriage $0 Bh was not so 
profitable as it ought to be, and that with very mpl appliances 
and some little attention, it would be quite possible to get the 
: blast furnaces taken at ve} to the converters and 
dio the shape of Bessemer stecl The ok 
ore put into the blast’ furnace to-day should be steel, rails 
morrow, th Minera a great economy without aly counter- 
balancifig objection that he could see; and he was of opinion that 
this | would very shortly have to come into’operation. In 
poise s his owh dOompany—Bolckow, Vaughan, atid Oo,—had 
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working successfully. 
the reasons educed 
ing iron in that way; and he 
why a sufficient number of rolls, the one before the other, should 
not bé set down, so that the ingot might be converted into a 
bloom by passing ffom one end to the other, and thus avoid all the 
trouble they now fad with working carriages, reversing, and all 
that sort of thing. The cost of a blooming machine would not be 
great, and the rolls would be small short strong things, and not very 
expensive. Mr. Holley pointed out that by the system adopted 
in Amerjcan rolling mills by lowering the rolls they might work a 
pair in the same groove several times without changing the rolls, 
That could not, however, apply to a flange rail, or any rail requir- 
ing side work; it could only be by passing from one groove into 
the other. The rolls might be brought together or taken apart 
very easily, no doubt ; but how any work could be put upon the 
flanges of, - a quarter rail, he failed to see. They might have , 
some mode of doing it not generally known in this country, and he 
was sure they would be if Mr. Holley would explain it to 
them. He rather envied the mill that could make 1060 tons of 
rails per week. They had never yet come up to that; but pro- 
wap hyd would get a little more energetic, and come up to it | 
by and by. 

Sir James Ramsden said that the ees to run fluid iron into 
the Bessemer converter from the blast furnace had been under the 
consideration of the Barrow Company for some time. They tried 
some experiments in this direction, and came to the conclusion 
that they were very doubtful, and that they could not produce | 
the same quality of steel, or the quality necessary to satisfy the | 
market at the time. In making the best quality of steel rails, | 
gentlemen will be aware that it is necessary to have certain mix- | 
tures of iron; and the iron they run to day as pigiron, if used in 
the converter to-morrow, he § not make thesame quality of steel 
as if it lay for three or four weeks inthe pig yard. With reference 
to the rolling of rails in a circularform and then sawing them 
through soas to save the waste of crop ends, the Barrow Company 
had also had the question under their ideration and decided it to 
a certain extent. They did now roll hoops of a certain diameter, 
and there was a large hoop being rolled at the mill on the previous 
day intended to be used for a certain purpose ; but they had come 
to the conclusion that the best mode of reducing waste was that 
of rolling wp ty and they now rolled three rails for two 
crop ends, e@ same subject had engaged the attention of Sir 
Joseph Whitworth, who proposed to make plates by rolling them 
in large pieces, and then sawing them through. They should be 
glad if Mr. Williams could show them that he can use the fluid 
pig iron directly in the Bessemer converter. There would be an 
enormous saving in the direct process, not only so far as the pro- 
cess itself was concerned, but also in several matters of detail and 
in the cost of plant, 

Mr. Schneider said with reference to the idea proposed by Mr. 
Williams, there was one most fatal objection to it, and that was 
that it was utterly impossible, while the pig iron wasin the fur- 
nace, to know what its quality was. Tbe whole reputation of the 
Barrow Steel Works was on the uniform quality of the steel 
which they produced. They have had the whole of one cast from 
the same quality of pig iron; and if they were to run the molten 
metal direct from the into the converter, they should 
have accidents with steel rails in the same way as they had with 
iron rails. The real secret of making steel lay in this, they 
must have a pile of pigs brought out cast by cast, placedin a longrow 
and showing uniformity of quality by having every single pig tested 
before it was put into that row, by breaking it, and seeing what its 
quality really was, then by taking a uniform depth of pigs along 
the whole length of 100 yards, so that they had the same quality 
all through the average of a week, as nearly as it was possible to 
get it, until they reached the end of the pile. There was a certain 
amount of sand clinging to the pig wi the action of the atmo- 
sphere removed, but they could not otherwise describe how it was 
possible to get better results from pigs exposed to the atmo- 
sphere. But the real point to which he wished to direct their 
attention was this, that they could not secure uniformity unless 
they cast the iron in the form of pigs and then distribute it, so as 
to get thousands of tons of the same uniform quality. By this 
means they could secure uniform results, and defy all the rail- 
way inspectors in the world, 

Mr, Williams said that Mr. Schneider’s was a good old orthodox 
faith, having vy A this blemish, that it was not true, It was the 
old faith which they all held and implicitly believed in, but a good 
many of them, himself among the number, had been giving it u 
bit by bit, until, as a matter of fact, it was now pretty well mg 
all gone, First of all as to this question of quality, there was no 
simpler method of maintaining quality than that of using a 
mixture. If aman making steel would but come to the resolution 
that he would make it of, say ten or a dozen different qualities of 
iron, that should all be the best of their sort, and bought subject 
to being the best of their sort, it was clear that he need take no 
more trouble for himself, and neéd waste no discussion upon it. 
It cannot go wrong. This mixture system would stand in the 
place of management, and if they laid down as a rule that 
Bessemer works or foundries were to be managed upon this happy- 
go-lucky principle, of course the best was that of mixtures, 
But it was possible to work with only one kind of iron, which 
must, however, be the right one, and the man dealing with it must 
know that it is the right one, and must take care that he is using 
and making the right kind of material. There was no difficulty 
in knowing what the iron was before it came out of the furnace. 
You knew as well what it was when running out, as you knew 
how many fingers were on their hands, He had been for three 
years ing steel from one kind of iron from one furnace, with- 
out any difficulty; and not one out of every thousand tons of pi 
was so doubtful that they did not let it go into the converter ike 
the rest ; and they believed that at Gorton they made the best 
steel in England ; at any rate they found no difficulty. They had 
inspectors and other gentlemen of the most particular kind going 
on testing and testing until further testing was eyes and their 
rails were beyond all question as good as could be wi That 
they would never have an unfortunate rail that might break it 
would be absurd to say, for it would be impossible to prevent that 
by ony expenditure. That, however, was not the average rail. 

e worst rail was the one that did not come to pieces in course of 
rolling, but which, if it had been a degree worse, could not have 
held together ; this was the rail that gave the trouble; and no 
amount of money they could spend would do any more than reduce 
the number of such cesduatel tone igibles. He believed it was 
a real fact that iron did get better by beingin stock. He did not 
know how it was, but he found that iron asa rule not very 
if put into stock for some time was less bad when it came out 
again, This was a matter that some chemists ought to be able to 
explain, but which he was not. With regard to the subject of 
crop ends, a great economy had been effected ; and it was no doubt 
a great advantage in that direction to have two crop ends only to 


He thought that all the advantages and all 
their were in favour of treat- 
there was no valid reason 








and they are sure of suceessful results. He thought a great deal 
of credit was due to the American gentlemen for the immense 
turnout of ingots they showed. They turned out 125 tons per 
day—he supposed of twenty-four hours—from a pair of five ton 
converters. He did not think that in England they were doing 
anything like this; but they came nearer to America in the rolling 
of rails than in the making of ingots. With one pair of engines 
they turned out at his works a thousand tons of ingots and rolled 
them into rails in one week. 

Mr. Thomas Claridge remarked that at the Chillington Works 
in South Staffordshire, running iron out of the blast furnace direct 
had been done for more than twenty years. 

Mr. Snelus said there could be no difficulty in running iron 
direct from the blast furnace to the converter. The thing was to 
ascertain the reasons why this process had failed before, or the 
conditions necessary to make it successful. If the blast furnace 
was working with a grey cinder, the iron would run out grey; if 
they put ina good cinder they would have iron free from sulphur ; 
but that iron might come out with 2 per cent. of silica, or only 
1 per cent., and on the other hand it might come out with 5 per 
cent, of silica. Those of them who were accustomed to the 
Bessemer process knew that if the silica was below 24 per cent. 
they got a skull. If it was as much as 5 per cent., it would blow 
so hot that the bottom would come to pref in one or two heats. 
They must therefore insure regularity in the silica, if they would 
get their furnace to work properly. If there was a black cinder in 
the furnace the iron was not likely to be suitable for the Bessemer 
process under any circumstances; but if there was a good 
cinder they might take it for granted that the iron would make 
good steel. What they wanted to do was to equalise the silica 
in the metal if they found that it was free from sulphur. He had 
advocated this plan for a long time, but it had been ridiculed, and 
they were rather conservative in his part of the world. He saw 
no difficulty in taking two blast furnaces, and not only running the 
iron into the converters direct, but also insuring arity in the 
mixture. Most chemists could tell how much silica there was. 
If the iron coming out of the two blast furnaces should by any 
accident be too silicious it could be toned down; but the first 
essential was to get the metal sufficiently silicious; and to do 
that it should be run into a separate vessel as in America, 
and then run into a ladle, which is balanced, from which 
1200 Ib, of steel can be run into the converter. If they had 
an intermediate vessel between the blast furnace and the converter, 
Shay woeld Rite uo dhtiealar tp omstas 1 eapiiated, end. ap 
they wo ve no di in i t and they 
would find it easy to keen right in the blast furnace, If they 
could insure 24 per cent. of silica in the metal, the metal would 
be better, and not worse, for being run direct from the blast fur- 
nace. They would get a better rail by working at a low per- 
centage of silica ; but they would be liable to get a skull, and the 
silica remaining behind would make a brittle rail. They started, 
of course, from the beginning, and assumed that the metal con- 
tained no phosphorus, With respect to the improvement of the 
pig iron by standing, he did not think there was any doubt that 
it was due tothe removal of the sand, and it would be more 
evident even in the puddling furnace than in the converter, be- 
cause it ran away with the fettling, prevents it from being as 
effectual as it should be, and so wastes the metal. 

Mr. Josiah T. Smith said they were now discussing what they 
might as well leave alone, because they would have all the facts 
before them in a very short time at the Gorton Works ; they 
were going to remove the Bessemer plant to beside the blast 
furnaces, and it would be better then to hear the result than 
to speculate upon it now. He saw no reason whatever 
why the Bessemer process should not be conducted success- 
fully by running the iron direct from the blast furnace 
to the converters, provided they were careful in the selection of 
their ores, and exercised due care in the filling and working of the 
furnace ; but he was bound to say that at the present time he 
did not see how that care was to be obtained. Given that they 
had the care and the proper material in the furnace, it was quite 
clear to his mind that no improvement took place in the actual 
remelting of the pig in the cupola; in fact, he should rather say 
the reverse, But with their present practice they knew that they 
had irregularities, and that did not always use the same class 
of ores ; and it was impossible, he thought, to sufficiently dis- 
tinguish those classes to make an absolutely regular mixture. 
Their practice at Barrow was to have long lines of broken pig iron, 
so arranged that in no one cast in the converter did they use more 
than 3 cwt. to 4 owt. of any particular cast from any particular 
blast furnace in the same day, They would be — lad 
if his friend, Mr. Williams, would bounce them out of thi dim. 
culty. If they were able to do it at Manchester they would no 
doubt be able to do it at Barrow. But he did not see how they 
should be able to do it unless they had a marvellous improvement 
in both their workmen and themselves, or unless they imported 
some talent from Middlesbrough. It struck him, from the observa- 
tions made by Mr. Williams, that he must have had considerable 
experience of bad steel. In the early days of the Barrow Works 
they had those difficulties to deal with, but they did not see them 

ow, simply because they adopted this peculiar method of mixing 

e pig iron before putting it into the converter. He had heard Mr. 
Holley’s paper with great interest, and it made him somewhat 
ashamed of the production they obtained in their steel works. 
| Mr. Whitwell said it was no doubt an important matter if they 
could in America obtain from a five ton converter from one-half to 
three-fourths more than they were getting in England, and he 

ished Mr. Holley to tell them, whatever his opinion was, the 
scat output of the American converters. He had heard it 
said outside that room that something depended upon the fitting 
on of the tuyeres, No doubt one reason why the Americans 
were excelling steel makers in England was because they had 

tly improved upon the original Bessemer plant arrangements, 

e thought there was a considerable difficulty about the proposal 

f Mr. Williams to roll rails in tires. There was no doubt that 
one of the reasons of the good results obtained by Mr. Williams 
was because he had been exceedingly careful in the mixture of his 
ores. 
| The President said he should like to know the extent of the 
difference between burning the coal in an ordinary furnace and 
prsning 1 in a producer for the Siemens furnace ? 

Mr. Williams said he should be glad if Mr. Holley could say 
whether there was a possibility of rolling rails tire fashion, to be 
straightened out at the end of the operation, without rehea‘ ? 
Mr. Snelus said that the West Cumberland Hematite Iron Com- 

y had some of the bottoms Mr. Holley had described, and they 
uld be seen by the Institute on the following day. 

Mr. Holley said with regard to the economy of Siemens’ gas 
furnace, they were using between 350 1b, and 4001b. of coal for 
hheating ingots, and about the same for reheating, and in, the 
ordinary furnace from 800 lb, to 1000 Ib., but they made no steam 
in the gas furnace. The economy of oxidation was very ett 2 





three rails ; but if the tire system would answer they would have 
no crops at all; and if there was no counterbalancing \disadvan- 
tage it would be better even than the excellent system of rolling | 
they had seen that day at Barrow Works. j 
r. W,. Richards, of Ebbw Vale, said that the making ps pany 
from the blast furnace direct had gone far beyond the region of ex. | 
periment, Inthe South of France it was being Gene. repelaciy, 
and they had also done it at Ebbw Vale. They had two blast 
built opposite their Bessemer works, and they got two tons of 
fluid iron out of one two 
ear ate ee unlleets' sos thers the slightest diff. 
y was 80 ‘orm was not the . 
catty fa shebang ingots of a fine quality, turned out of 
these works was well Known end here 4 ‘high for excel | 
lence of quality. The process was started about years ago, ‘ 
worked continuously day and night, At the Sera- : 
they were so satisfied that this could be | 


| 
i 
: 
Bz 


and was 
ing Works, in Belgium, 


done that they were putting up a plant in front of their furnaces, . 


large production of rails was economical, up to say 150 te 175 tons 
per day. Several spurts had been made in America, and as many 
as fifty heats obtained in the twenty-four hours, but beyond that 
point it was not economi 
Mr. Williams: With a single converter? 
Mr. Holley . With one pair. The stream of ingots going into 
furnace applied only to the ingots, and not to the blooms. 
had to be in rounds, The ingots heated themselves, 





gas furnace did not heat them much; it simpl tected 
from radiation. — 
Mr. Williams: Then it cools them? 


| Mr. Williams: The e 

Mr, Holley : The use of } ing rolls before one another had 
hover been attempted in America, They considered that it would 

more complex, and that the radiation would be greater than by 
their present of automatic tables. 

The President said there could be no doubt that in America 
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they were doimg great things in the manufacture of Bessemer 
steel, and their friends were not averse to tell them, not only 
what they had done, but also how they had done it. He thought, 
if any one was entitled to the thanks of the meeting, it was the 
gentleman who had just read the last paper. 

Mr. Walker, of Leeds, followed with a paper ‘On the Latest 
Improvements in Appliances for the Manufaeture of Bessemer 
Steel,” which, on account of its length, we cannot find space for 
this week, 

Next came a paper ‘‘ On a New Foundry Wagon Drop for Blast 
Furnaces,”’ by Mr. T. Wrightson, Stock tod-on foes 

The success attending author's application of the hydraulic 
brake to the lowering of charges into blast furnaces has led to 
the application of the same principle to the lowering of wagons in 
the wagon drop. The ordinary form of, wagon drop is shown on 
di 1. A framework usually of cast iron columns braced 
well together supports an entablature, on the top of which is 
mounted a steong shaft with two large sheaves keyed thereon, to 
one or both of which is applied a powerful brake, worked by a 
lever from the upper rail level. The cage moves up and down in 
guides fixed to the framework, and is suspended by chains or wire 
ropes descending from one side of the sheaves. From the opposite 
side of the sheaves hang heavy counter-weights, which are suf- 
ficiently in excess of the t of the cage to draw it to the top 
when the wagon is not on, The brake is made so that it always 

resses upon the periphery of the brake wheels except when the 

ever handle is raised. The brake is thus applied at the time the 
wagon is run on, and in order to lower the wagon and the 
attendant raises the lever, and by allowing the wheels to slip in 
the brake controls the descent. en the wagon runs off at the 
bottom level the cage is pulled up again by the action of the 
counter-weights. The author proposes to use water as the con- 
trolling agent in the drop. The cylinder is of the same h of 
stroke as the fall of the > ond tear be about 10in. or 12in. in 
diameter. The cage is attached to the piston by means of a long 
piston-rod working through a cling box at the bottom of the 
cylinder. At the top of the cylinder is a small supply tank, fitted 
with a self-acting ball-cock, to keep the same always supplied 
from the nearest water main. This is shown on full-sized dia- 
gram, No. 2. A small adjustable hole in the cover communicates 
with the inside of —_ inder to insure that it is always full of 
water, and another small hole in the piston ws any air which 
may accumulate under the m to pass to the wee part of the 
cylinder, where it escapes into the tank by the hole before-men- 
tioned. A pipe connects the top to the bottom of the cylinder, 
through an ordinary water-cock, which is controlled by the weigh- 
bar and lever. A catch lever is placed alongside the valve lever, 
and serves to lock the cage as it comes to the top of its stroke. 
This holds the cage while the wagon runs on. When the cage with 
the wagon on is required to descend, the catch-rod is liberated, 
and then the valve handle lifted. By the opening of this valve, 
the water passes from the bottom to the top of the piston, thus 
controlling the descent of the cage with the greatest nicety to any 
speed the attendant may choose. When the cage is at the bottom, 
a self-acting stop is removed by the action of the cage touching 
the ground, which allows the wagon to run off at the lower level. 
The cage being then lighter than the counter-weights is drawn up 
again, the water in the eylinder during the ascent returning from 
the top to the bottom of the piston. When the cage arrives at 
the top of its stroke it locks itself, and is then ready for another 
wagon to berunon. The bulk of the water passes and repasses 
through the cock, but on account of the area of the piston being 
less by the area of the piston-rod on the lower side than the upper. 
the water at the top, displaced as the piston rises, cannot tin 
room at the lower side of the piston, and will therefore find re- 
lief by a portion equivalent to the cubical contents of the piston- 
rod passing through the small hole in the cylinder cover into the 
supply tank. In the same way when the piston again descends, 
there would be an equal deficiency in the water passing from the 
bottom to the top side of the piston; this is compensated by the 
same amount of water re through the hole in the cover. 
By this means the cylinder is always kept full of water, which is 
essential to the successful working of the apparatus. It will be 
observed that the same water is used over and over again, and that 
the ball valve in the tank is merely wen loss from 
evaporation or —. 5 The small pipe en g the cylinder 
shown on diagram 2 is for the admission of steam in frosty 
weather to prevent the freezing of the water. This comes from 
the nearest steam pipe, and after coiling a few times round the 
lower part of the cylinder, up to the tank alongside of 
the connecting pipe. This form of hydraulic brake is on the same 
rinciple as an apparatus invented by the author a few years ago 
S lowering charges into blast furnaces. The cylinder is in this 
case of very short stroke, and is attached to a beam, the opposite 
end of which supports the bell. In lowering the charge a catch- 
rod is liberated, and RK ming a cock the water is allowed to 
from the top to the ottom of the piston, exactly as in the 
ydraulic wagon drop, The simplicity of this arrangement has 
led to its adoption in the case of eighty-one furnaces up to the 
present time. The author patented the hydraulic drop at the 
same time as the bell and hopper arrangement, but the cost always 
seemed an obstacle to its adoption, until Mr. Wilson, of Middles- 
brough, suggested, and under the a of Mr. How- 
son, designed an arrangement with brick supports instead of cast 
iron; this reduced the cost so much as to put the hydraulic > 4 
under very favourable conditions for comparison as to cost wit 
the ordinary drop. Mr. Howson agreed with the author to erect, 
one at the North Lincolnshire Iron © y's works at Froding- 
ham, — it yaad in operation. the Frodingham dro ich 

A model was shown representing the i m » whi 
has a stroke of 22ft., the cylinder being only Sin. in diameter. 
The cost of this drop was under £400, including all brickwork. 











AmeRICAN Pic Inon.—The production of pig iron in the United 
States last year is returned by the American Iron and Steel Asso- 
ciation at 2,868,278 tons, as compared with 2,854,558 tons in 
1872, and the value of last year’s production is estimated at 
118,243,308 dols. 

Society or EnGIngERsS.—Arrangements have been made for a 
visit of the members and associates of the Society of Engincers 
on Wednesday, the 16th inst., to Henley’s Telegraph Works at 
North Woolwich, by permission of the proprietor, Mr. W. T. 
Henley. Members will assemble at the Fenchurch-street station 
at 1.15, and will to North Woolwich by the 1.25 train. 

THE ImpertaAL Russtam@Yacut CzaRevNa.—The new yacht 
OUzarevna, which has been built by Earle’s Shipbuilding and 
Engineering Company, Hull, from the designs of Mr. Reed, M.P., 
and the launch of which was noticed last week in the J'imes, 
underwent a lengthened trial on Saturday last, near the mouth of the 
Humber. The undertaking of the designer, the builders, and 
Messrs. J. Penn and Son, the engineers, was that the ship should 
attain a measured speed of from 12 to 13 knots, and to be able to 
sustain a continuous speed at sea, in fair weather, of 10 to 11 knots. 
The result of the trial on Saturday was to show that these require- 
ments have been rpassed. The yacht soon after starting 
from her steamed easily away at 12 knots, and when the 
steam had been brought up to its full pressure, and the vessel was 
driven at its full speed, she was found to be going nearly 14 knots, 
The trial was somewhat embarrassed by the occa: priming of 
the boilers—a not unusual thing with new boilers and in river 
water—or a still higher speed would have been realised. As this 
t has. been built to enable his Imperial Highness the (rand 

witch to make ble certain 


speed 
of Saturday dryness of tho vessel, the almost entire absence 
of vibration of the serew, and the ample airiness and ventilation of 





the imperial apartments were very (obvious, It is probable that 
her imperial owner will visit this country in her during the next 
London season. 























20 


Fae ht 2 oe lh na 


Sept. 11, 1874, 














=——— - — — 


TRYING-UP & FOUR-CUTTER PLANING & MOULDING MACHINE. 


MESSRS. W. FURNESS AND CO., ENGINEERS, LIVERPOOL. 
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WE illustrate above a new wood planing and moulding machine 
just introduced by Messrs. Wm. Furness and Co., woodworking 
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One of these machines has just been fitted up at the works of 
Mr. J. T. Chappell, builder and contractor, of Steyning, Sussex, 


machinists, Globe Ironworks, Liverpool, for the combined purposes | and Westminster, London, 8.W., who is highly pleased with it. 


of dimension planing, or trying up, and planing on all four sides, 
timber of any length, and up to a width and thickness given. In 


our first illustration, the machine is shown adapted for trying-up | small establis 
or planing perfectly level and out of winding, a piece or pieces of | 


timber u’ to 20ft. long,,20in. wide, and 16in. thick. This is done 


in the ordinary ey revolving horizontal cutters, driven by two | 
ide | men.—At the meeting of Saturday, the 5th inst., Messrs. Pettitt 


bands, one on each of the machine, the table with the timber 


It appears, indeed, to be one of the most useful combination 
wood-working machines recently introduced, and is well suited for 
Soente and the colonies, 





LONDON ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 


travelling under the cutters at the desired rates of feed, a quick | Dyson, McArnie, Clark, Chapman, and Wood were proposed ani 
return motion being provided for bringing back the table. The elected as honorary and ordinary members. Mr. John Bantin, 
novel part of the machine consists in the feed works, which | Rogers afterwards read a paper “On Life Saving Apparatus,” an 


are here shown to be behind the table. a 
formed of four calender rollers powerfully geared, between which 
works the bottom cutter-head driven from a countershaft fixed to 
the framing of the machine. The side cutter-heads are in advance 
of the second pair of feed rollers, and are also part of the feed 
works. One sifle cutter-head is a fixt@e, and the other is worked 
in or out on slides by means of a screw. It will thus be seen that 
the feed works comprise the feed rollers and necer driving 
gear, bottom and side cutter-heads, and pressure rollers, &c. The 
whole is carried by four grooved friction rollers, running on two 
turned rods ~ > by the framework of the machine and a 
bracket — k. W: wt nage tha na 
tongueing and grooving, moulding, or planing our sides 
timber at once, the table of the machine is run forward till the end 
is ulmost under the top cutter-head, when the feed works can be 
easily drawn across the framework of the machine, as shown in our 
second illustration. It fixes itself in V slides, and the bands for 
bottom and side cutter-heads having been placed on their tive 
ulleys—which are fixed on the ends of the spindles, so that no 
norm or fastening is required—the machine is ready for work. 1t 
will work any size of timber u 
the removal of the side cutter-heads, which is a very simple opera- 
tion, surfacing or ag planing can be done by the top cutter- 
. wide, A im; 


very rtant feature of the 
machine is the rapidity with which the feed works can be removed 
when the machine is required for trying-up about five 
minutes being required. A great advantage, and worthy of atten- 
tion, in this combination of two efficient machines, is that they 
only occupy the same space as one machine, and only require one 
puliey upyu the sha.t ut the mill to dvive them. 


These feed works are | Capt. McNeile described 
| the meeting to take place on Saturday, 
| Salomons, Bart., will read a paper illustrated with diagrams on 


is process for a ahiag | timber, At 
ctober 3rd, Sir David 


the ‘‘Electric Telegraph.” 

Coa.pusr AS FugL.—A correspondent of the American Rail- 
road Gazette suggests the use of powdered coal as a fuel for loco- 
motives, to be used as in the Crampton furnace. The editor, 
ne this letter, states that Messrs. Whelpley and 
Storer, of ton, have been experimenting for several years past 
on coaldust as fuel, and have applied it successfully to stationary 
boilers. m was in use for months at Chickering’s piano 
factory in Boston. Its use, he adds, will depend entirely on the 
success with which the practical difficulties of employing it are 
overcome. These are very much greater than his correspondent 
imagines them to be. 

Vienna Exuisition.—A correspondent of the New York Tribune 
writes from Vienna that the loss of the Austrian Government, in 
its outlays on the recent Great Exhibition of 1873, was nine 
millions of dollars. We have heretofore chronicled the recent 
suspension of the series of annual world’s exhibitions, which were 


to 4in. thick and 12in. wide. By | inaugurated by the Exhibition Commission in London, and in- 


tended to continue until 1876. The losses were so heavy that the 
commission was ob to discontinue them. In view of facts 
like these, the American people may congratulate themselves that 
Congress at its last session pw tee to authorise the syuendores 
of public money on the Centennial Exhibition at P! phia. 





The truth is that this great exhibition business is ‘‘played out.” 
It has ceased to be an attraction for the masses, and is chiefly 
| useful for the advertising purposes of enterprising dealers.— 
Scientific American. 


STOREY’S MAGNETIC WATER GAUGE. 

WE illustrate in the accompanying engraving a magnetic water 
gauge, introduced by Messrs, Isaac Storey and Sons, ineers, 
Knot Mill Works, Manchester. It is specially inte for 
the vertical boilers used in ironworks. Hitherto the difficulty of 
fixing a water gauge to these boilers, owing to their great height, 
lias prevented the use of any means of proving to the eye the 
exact water line—glass gauges were seldom used—and thus the 
safe working of the boiler has had to depend upon the uncertain 
and irregular use of the try cocks, at best a very imperfect test, 
and one in no way self-acting. The common float indicator, 
with external pillar and wheel, cannot be applied without a 
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stuffing box, an element of great uncertainty, and owing to its 
having to be fixed on the top of the boiler, it is not sufficiently 
visible to be a good safeguard. The magnetic gauge has the great 
advantage that it can be fixed as near the lower end of the boiler 
as ma; necessary to bring it on a level with the attendant’s 
eye. action of the gauge will be understood in a moment ; 
a magnet is caused to make a partial revolution by a float, as 
shown. There are no stuffing boxes, but the magnet is virtually 
inside the boiler, and operates on a loose hand outside, which it 
drags after it as it moves by magnetic force. In our drawing a is 
the face of the gauge; b, magnet; c, rod worked by float; d, 
casing tube to inside of boiler ; ¢, clearing cock ; f, plate of boiler. 





SANITARY AND EDUCATIONAL ExursiTion.—The third exhibi 
tion of sanitary, educational, and domestic appliances in connec- 
tion with the Congress of the National Association for the Promo- 
tion of Social Science, will take place from the 30th of September 
to the 10th of October next, in the Drill Hall, Burnbank, Glas- 
gow. The success which attended the two previous exhibitions, 
namely, at Leeds in 1871, and Norwich last year, encourages the 
managing committee to look forward to a very large and valuable 
display of scientific and useful appliances coming within the 
range of their operations. The object of the exhibition is to 
bring under the notice of the public generally, and particularly 
those who are interested in social, sanitary, and educational ques- 
tions, the latest scientific appliances for improving the public 
health and promoting education. These will be classified under 
the following heads, viz. :—(1) Warming, ventilation, and light- 
ing, which will comprise grates, stoves, flues, furnaces, boilers, 
hot-air and water processes of warming, systems of ventilation, 
lamps, iers, jets, reflectors, &c. (2) Domestic appliances and 
economic apparatus, to consist of stoves, ranges, and ovens— 
heated with gas or otherwise—for roasting, baking, or boiling, 
&e., food manufacturing machines, culinary utensils, and articles 
of domestic utility and household economy. (3) Sanitary archi- 
tecture and appliances for outward and interior ornamentation, 
inclu lavatories, baths, closets, filters, fountains, ornamental 
bricks, tiles, cements, concrets, slag, stoneware, and clayware. 
(4) Sanitary engineering and disinfectants for all things connected 
with the supply of water, drain pipes, tubes, sinks, taps, traps, 
troughs, closets, urinals, filters, sewage and drainage contrivances, 
disinfectants, deodorants, antiseptics, &c, (5) Food and clothing 
specimens of food and confectionary of all descriptions, condens 
fluids, preserved meats, fruits, vegetables, and other articles of 
quent consumption, beverages, and specimens of adulteration in 
various forms. Articles of dress an vege a pe adapted for 
men, women, and children in all weathers, and bedding for 
hospitals and tents, and belts and fittings for protection of life at 
sea, (6) School furniture and educational apparatus, com 
models, and plans of school buildings, school desks and furniture, 
gymnastics, maps, dra , books, and other articles used in 

These classes are intended to contain all sorts of 
utensils and appliances i eipery | to the advancement of sani- 
bd nrg the improvement of health, and the promotion of 

ucation, 
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ss MOUNTAIN LOCOMOTIVES. | 
EvER since the majority of the best and most practicable routes 
for locomotive traffic at home were made available for that de- 
scription of transport, the difficulty of constructing railways has 
been increased. The same difficulty, although in a far greater 
degree, was experienced in foreign countries, and this difficulty 
in both instances mainly consisted in the impossibility of avoiding 
steep gradients and sharp curves. These which are continually 
augmenting their objectionable features are b the bugbear 
of the modern railway engineer, and all bis efforts are directed 
towards ridding himself of the incumbrance. What between 
radial axle boxes and the first of these impediments 
toward the construction o waysin an unfavourably situated 
locality, in an engineering you of view, is in measure over- 





me, ut < y question of the gradients rem at present only 
ly settled. 

Mr, Henry Handyside, of Derby, has contrived a ingenious 
plan, by which loads can be taken up gradients of ter 80 


steep as 1 in 10, with the same ease as if the line were level. Briefly, 
the method consists in converting the locomotive for the time 
being into a stationary engine. It is not necessary to build 
engines especially in order to enable them to act in this double 
ee by Fy —s the ; — ——— 
claims, © proper tions ani w are 

jive, be rendered capable of this useful con- 





MILL ENGINE, DARLINGTON 


(For description see page 208.) 


IRONWORKS. 














the outside of the engines are placed a pair ‘of slightly inclined 
auxiliary cylinders in rear of the principal ones. Into the former, | 
steam can be admitted and shut off from the boiler by a separate | 
regulator and handle. The piston-rods of these cylinders are 
connected with a pinion which drives a drum placed underneath the 
foot-plate of the engine, a view of which can be obtained by the driver 
through a grating in the foot-plate. The drum can be thrown in and 
out of gear with the pinion by simply shifting a Jever backwards 
and forwards, and the revolutions of the drum can be stopped b: 

the application of a pair of clutches or pawls to the toothed whee! 

of the drum, The engine driver can effect this stoppage at will, 
through the means of a lever within reach of his hand. The 
remaining addition necessary to convert our locomotive into a 
stationary engine is composed of a pair of jaws, or shoes, shown 
in the out, which grip the rails with an amount of bite which can 
be increased to any extent which may be desirable. These jaws 
are attached to the frame of the engine by a couple of strong 
hinged bars, and can be raised and lowered by the lever at the side 
of the engine, as shown in the drawing. e jaws are made in 
three principal pieces—a centre piece, and two side pieces or 
wings. e wings are hinged on to the centre piece, and when let 
down on the rail—that is, when the lever handle is released from 
its notch—they fall over the sides of the rail, and take their hold. 
Let us now consider the modus operandi of this novel appli- 
cation of steam power. Premising that the chain, which it is 
intended shall be of steel, is wound round the drum, with one 
end attached to the leading truck or carriage, the following is the 





nor exp b eon 
version into a stationary — at pleasure. We wil first refer 
to our page engraving, in which the principal features of the con- 
verted engine are shown, and describe them before passing on to 
the manner in which their efficiency comes into operation, On | 


condition of affairs while the engine is acting.as an ordi 
locomotive :—The lever working the clipping shoes yo 





attached to the locomotive is in its notch, and the jaws are there- 





fore suspended clear of the rails, Every second or third truck or 
wagon is also supplied with a pair fof jaws, which may be either 
held clear of the rails similarly to those on the engine, or allowed to 
fall so near them, that on the attempt of the truck to run back- 
wards they immediately grip automatically, and in fact act as 
brakes to stop the retrograde motion. The usual plan is to hold 
them in the latter position, so that in the event of the train part 
ing, and a of it running backwards down the incline, it would 
be arre before any damage was done. Viewed merely in the 
light of brakes, these automatic clipping jaws would be very ser- 
viceable in the case of trains parting, of which several instances 
have occurred lately. 4 Ne 
Supposing the train to have now arrived at the foot of an incline 
of 1 in 10, orof any degree of steepness which did not allow the 
load to be hauled up under ordinary } tive conditions, The 
driver releases the lever which acts upon the parts clipping the 
drum, and at the same time starts his engine alone up the incline, 
the chain ae meantime unwinding itself —_ the — =. now 
to revolve. The wagons or carriages in the meantime re- 
main at the foot of the incline ; or if, as would probably be the 
case from the impetus given to the whole train, they have run a 
little way up it, the automatic jaws on their attempt to run 
down, hold them fast. When the engine has payed out all the 
chain to the length of about 300ft., that is, run to the length 
of its tether, the driver shuts off steam, and by releasing the 
lever already alluded to, lets the clipping jaws down upon the 
rails, He then throws the drum into gear with the pair of 
auxiliary cylinders, and the winding up of the chain commences, 
accompanied by the hauling up the incline of the train, When 
the engine ascends the incline by itself, it is immaterial whether 
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the driver hitches up the jaws or allows them to trail, as in the 
case of the or wagons. It is evident that the jaws, 
together with the rails, form the fulerum upon which the whole of 
the haulage works, These engine clips cannot pass their centres 
owing to a transverse check bar running transversely to the frame 
of the engine. In fact, the greater the amount of haulage 
required—that is, the greater the pull—the tighter the grip. 
When the train is hauled up to the engine, the engine starts by 
itself again, paying out the chain as before, and the operation is 
repeated until the summit of the incline is attained. 

‘There are two contingencies in connection with this mode of 
ascending steep inclines which must be provided against. What 
would be the result if the chain were payed out too much, and 
also what would ensue if it were allowed tobe overwound? In the 
former event the chain is so attached to the drum that it would 
simply fall to the ground, and the driver would be under the 
necessity of getting down and re-attaching it. A few experiments 
of this nature would soon teach him to take a look through the 
grating in the foot-plate at the drum, and stop his engine before 
the last coil was arrived at. The contingency of overwinding is 
provided against in a very ingenious manner as follows: —When the 
engine and train are separated by the length of the chain, and the 
hauling commences, the same movement of the regulator handle 
which opens the ports of the auxiliary cylinder, causes a rod carrying 
a small buffer at its extremity, to project from the buffer head a 
short distance in front of the ordinary rear buffers of the engine. 
Directly the leading wagon is hauled close up to the engine it 
strikes this buffer, pushes the connecting rod in, and shuts off the 
steam from the auxiliary or winding cylinders, as they may be 
termed. The drum then ceases to revolve, and if it is not 5 ew 
before, is thrown out of gear in the manner already described. A 
working model of a locomotive converted so as to act as a 
stationary engine with its accompanying loaded wagons can be 
seen at 9, Victoria-chambers, and is well worth a visit. The 
whole operation is conducted with remarkable ease and rapidity, 
and eyery facility is afforded for observing the weight, rate of in- 
clination—1 in 10—pressure of steam and time occupied. 

There is yet one more consideration to borne in mind, and 
the case it includes is satisfactorily accounted for. This case 
supposes the occurrence of a zigzag, in which a rising gradient is 

led b ther, but running in the opposite direction. As 

it would not be practicable to turn the whole train end for end, it 
is clear that if any of the wagons broke loose, that is if the train 
parted while the hauling operation was in process on this second 
incline, the clipping jaws would not act, but simply trail along 
the surface of the rails, An easy and simple plan of getting rid of 
this difficulty is to couple every alternate wagon with its ends 
reversed, compared with its neighbours, so that the jaws of each 
second wagon will be set in a contrary sense. As the action of 
these brakes in alternate wagons alone, would be more than suffi- 
cient to hold the train on an incline in ascending a zigzag, each 
successive separate pair of jaws would be brought into play 
be 





alternately, one-half of the whole number trailing, while 
the other half were braking. The engine would have to 

turned end for end at every change in the direction of the 
gradient, or it would not be able to get its jaws to act and 
obtain its haulage fulcrum on the rails, Another method of over- 
coming the change of direction in ascending gradients in which 
the train would ye be turned end for end, would consist in 
the application of double brake shoes, the one pair set in one 
direction and the other in the contrary, Thus in ascending 
gradients having successively opposite directions, ene set of 
shoes would always be trailing and the other always ready 
to act as detents. No turning of either wagons or engines 
would then be necessary. At present zigzags are not of very 
frequent occurrence, and this invention of Mr. Handyside 
is calculated to render them almost obsolete, so that as far as 
his system of ascending inclines is concerned, they may ti- 
cally be omitted from consideration, although we have alluded 
to them to show that there is no difficulty in overcoming them by 
his method. There is plenty of scope at home in certain mineral 
and other districts for the application of Mr. Handyside’s system, 
but abroad the field for its employment is almost unbounded, 








THE FORM, ENDURANCE, AND MANUFACTURE 
OF RAILS, 


(Concluded from page 188.) 

THE following notes on “‘The Weight of Rails and the Break- 
ing of Iron Rails” was presented by O, Chanute, C.E., member 
of the society, 15th July, 1874:— 

The Weight of Rails.—The writer has long entertained the 
opinion that the assumption of any fixed relation between the 
weight of a rail and the maximum load borne by one pair of wheels 


yield slightly under the wheel, and perhaps by preventing such 
slight deflections between the supports as is found admissible in 
practice, and which by curving the rail to some assimilation with 
the wheel, probably increases slightly the areas in contact, and so 
diminishes the intensity of the crushing pressures, Hence we find 
that in many cases some light, shallow rails, with hard material in 
the head, thoroughly welded, have greatly outworn much heavier 
iron rails under the same traffic, Hence, also, railroads with a 
heavy traftic, requiring powerful locomotives, with 11,000 to 12,000 
lb, per wheel, in order to haul maximum trains and keep down the 
expenses of their train service, really cannot afford to layany but 
steel rails in their main tracks. Railroads with a erate 
traffic, which cannot as yet afford to buy steel rails, and 
have from 10,000 to 11,000 lb. on their rg wheels, 
should stipulate for the hardest iron it is possible to place 
in the heads of their rails, with a due regard to perfect welding, 
while those with a light business would actually find it more 
profitable to sell any locomotives with more than 10,000 lb. 

r wheel than to have them crush and destroy the iron rails now 

id in their tracks before the growth of the country furnishes a 
remunerative business. It is therefore suggested, as of more 
pressing importance to many of our American railroads, that 
should preferably proportion their machinery to the rails ’ 
lying upon them than endeavour to adapt rails to the ma 
chinery. In the building of new roads, the weight and character 
of the rails have been governed by financial rather than truly 
economical considerations, Railway presidents and directors have 
consulted the treasurer rather than the engineer. The latter 
should therefore endeavour now so to have the engines Pig 
tioned as not to exert crushing strains on the rails. As 
set of rails become worn out, and the traffic increases, the weight 
of the locomotives:is sure to increase; and it is right that it should 
do so. Rates will be decreasing at the same time that the volume 
of business, increases, and the expenses of train service will be 
assuming a larger proportion of the total cost of operating, so that 
it will be desirable to economise, and to diminish the proportion 
of cost of train labour by increasing the size of the trains. This 
result is inevitable, and when this second period arrives it would 
be a mistake to oppose an increase imthe weight of locomotives to 
conform to modern practice, which then becomes both 
and economical. When this occurs, however, the weight upon the 
driving wheels should govern the material in the rail, rather than 
its weight, and endeavours should be directed to the selection of the 
best materialsand proportions for the second set of rails, whetherof 
steel or of iron, instead of looking to a mere increase of weight, 
which, as hereinbefore stated, may become a positive detriment. 
The weight of the rail will result from its formand depth, and it 
should be designed as a girder or beam, ae es. oe several sup- 
ports, so as best to carry and distribute the on the wheels, 
‘The distance apart of the ties or supports will be governed by their 
cost, by the depth assumed for the hy convenience in tamping 
and repairs, as well as by the character of il, of the ma- 
chinery, and of the traffic. It may be inggnecel terms that 
the best practice in this country seems to point to the laying of 
rails 4in. to 4hin. deep, weighing from 56 lb. to 68 lb. per yard, 
upon ties spaced about 2ft. from centre to centre. The following 
rules are therefore proposed as a substitute for that fixing the 
weight of rails as a multiple of the maximum weight upon a driv- 
ing wheel :—(1) Rails are to be designed as girders resting upon 
several supports, on thesame principle and from the same general 
data, as those now a to bridges. (2) Where locomotive 
driving wheels are loaded to 11,000 1b, or over, the rails should be 
of steel, (3) When from any cause it is not possible to provide steel 
rails for such weights, the material in the heads of iron rails 
should be the hardest it is possible to weld thoroughly to the body 
of the rail, 

The Breaking of Iron Rails,—Sufficient attention has probably 
not been called to the age of iron rails, or rather to the amount of 
traffic which has passed over them, as affecting their liability to 
fracture in cold weather. 

Some years ago the writer was in charge of the maintenance of way 
ona prominent Western railroad. About seventy-one miles of this 
had been laid in 1854 with an English rail of about 58 1b. weight 
per yard. It was Fr ag and laid with wrought iron chairs 
upon joint ties. During the winter of 1864-65, these rails, which 
had hitherto proved amply strong for the traffic and machinery, 
began to break under the trains, and some 300 of them snapped 
upon this diyision during the continuance of the cold weather. 
This breaking ceased when spring returned, and during the ensuing 
summer and autumn few or no breakages occurred. ‘T'he ition 
of the track, already much be ke] compared with what it had 
been in former years, was e still better during the working 
season, About fifteen miles were relaid with re-rolled iron, thus 
reducing the amount of old rails upon this portion of the road to 
about fifty-six miles; many new ties were put in, and great 





passing over it was misleading and fallacious. A simple dera- 
tion of the pressure on the surfaces in contact between the driving- 
wheels of the locomotiveand the rail will make this apparent. If 
the wheel and the rail were both inelastic, the contact would be a 
line, and the page would be infinite.. Being elastic, however, 
they both yield a little, and the contact becomes a surface, Ten 
years ago the writer took some pains to measure these surfaces, 
and then found them to average about in. across the face of the 
rail and about gin. along its length, giving an area of 9-32 of a 
— inch, on which a weight of Ib, will exert a pressure of 
32,000 Ib. per error inch, 10,000 1b. a pressure of 35,5551b. per 

uare inch, and 11,000 lb. a pressure of 39,111 lb, per square inch. 
These experiments have recently been upon the Erie 
Railway. Those which seemed most satis ry were made by 
jacking up simultaneously both wheels of a pair of drivers, and 
introducing between them and the-rails a sheet of thin tissue 
paper, underlaid by a black sheet of thin manifold copying paper. 
By lowering the wheels upon the paper, and allowing their full 
weight to rest thereon, a very good impression of the surfaces in 

+ was bot A 


The following table are static pressures, and as ordinary wrought 
iron begins to crush at about 38,000 or 40,000 lb., to the square 
inch, the following weights when put into motion are pretty 
sure to smash down any material as soft as ordinary bar iron. 
While the maximum weight on the wheels, therefore, should 
undoubtedly govern the hardness of the material in the head of 
the rail, it has no relation to the weight of the rail, except so 
far as this results from its necessary form and proportion as a 
girder to carry and distribute the weight to the supports, and this 
again is modified by the distance they may be spaced apart : 
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It thowo prowsinea be correct, it follows that the adding we 
to an fron rail, already sufficiently stiff to carry the would 
only ‘insure its inore rapid destruction, by making it too rigid to 
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ttenti aid to the surfacing, draining, and ballasting. Notwith- 
standing this, as soon as cold weather'set in, during the winter of 
1865-6, the rails began to break under the trains at a most alarm- 
ing rate. Sometimes from 50 to 100 rails would be reported 
broken of a —_ and about 3400 rails snapped upon this fifty-six 
miles during the continuance of the cold weather. As most of 
these rails were 18ft. long, this amounted to about five and 
three-quarter miles of track, over 10 re cent. of the whole. 
Immediate measures were taken to guard the safety of the trains, 
Passenger trains were slowed to a speed of twenty miles per hour, 
and freight trains to twelvemiles per hour over this dangerous por- 
tion of the line, It was divided inte patrols from three-fourths to 
one mile in length, and watchmen were put on night and day, to 
walk over the track after every train, to look out for broken rails, 
while the section gangs were held in readiness at all times to 
repair or replace any breakages, ‘These mainly occurred over the 
shoulder ties, or those next to the joints, and about 20in. to 24in. 
from the end of the rail, although sometimes the rail broke into 
three or four pieces under the train. The precautions taken 
proved so* effectual that after they were adopted only twenty-two 
trains went off the track, of which, but one was a ger train 
on thisportion of the road, and in every case the were thrown 
off by rails which broke under them. The process seemed to be as 
follows: The rails broke under the engine, but this almost invariably 


increased brittleness, and break in large numbers under the same 
class of rolling stock, and the same conditions of working as those 
which they have successfully withstood during previous winters. 
This has been partially counteracted on some lines by annealing 
re rails, For this p they have been roasted to a dull 
red heat, over fires made of old ties, and allowed gradually to cool ; 
but the results have not been sufficiently satisfactory to warrant 
a continuance of the practice. The reader will naturally conclude 
that these experiences tend to confirm the theories of so-called 
granulation or crystallisation of iron under severe strains. That 
a very great reduction of its tensile strength takes place under 
repaitien and severe vibrations is abundantly proved, but an in- 
8 m of the fractures of these rails did not lead to the belief 
that\any process at all analogous to crystallisation had taken place. 
A minute examination of the foot of the broken rails rather con- 
veyed the impression of bright broken threads, while the heads 
presented a more granular appearance. If we consider that in 
the operation of rolling the original grains of the wrought iron 
were gradually lengthened into fibres, and that repeated tensions 
and vibrations would tend to break and separate some of these 


fib: ompogaly when a change of temperature had altered the in- 
they. oemal strains in the rails, we will probably form very nearly an 


idea of what really took place. The fact that the greatest number 
broke upon a moderating of the weather, and the general position of 
the fracture over the first tie, back from the joint, led to the belief 
that they probably first broke by tension in the head. The latter, 
ns oar mass than either the foot or stem, would absorb 
heat expand more slowly, and therefore would be in greater 
initial tension, especially in the night, when the counteracting 
effect of the sun’s rays would not be present. A rail, being sub- 
stantially a continuous beam resting upon a number of supports, 
would, on the ofa have its top strained in compres- 
sion between the ts of contrary flexure between the ties and 
in tension over the su) : pemete breaking over the shoulder 
ties spon slight of the joint. . 

If be correct, it follows that not only must care be 
exercised in obtaining a hard quality of material forthe head of 
iron rails, in order to resist crushing, that this material must weld 
pocteetie oe the plates beneath it to avoid lamination, but also that 

it mus strong iron and sufficiently worked to develope tensile 

strength, in order thaé the rail shall not become brittle in using. 
Curiously enough, the rails which have proved most liable to frac- 
ture within the experience of the writer have been of compara- 
tively heavy seetion, and generally -headed. The most brittle 
he has ever known were a lot weig 72 lb. per yard, originally 
laid upon the Portage Raitroad of Pennsylvania and transferred to 
a western line. 

The rerolled rails made from those which had been taken up on 
the fifty-six miles which have been alluded to never broke. They 
had a very great surplus of strength, but they proved so soft that 
they were crushed to pieces in three. or four years, while the 
original stock from which they were made had lasted from ten to 
eleven years in the same track. Inthis latter case they evidently 
had been worked too much and tensile strength had been de- 
veloped at the expense of hardness, so that the rails were no longer 
able to resist the crushing pressures of the driving wheels. 


Sourn KEnsINGcTON MousEuM.—Visitors during the week end- 
ing 5th Sept. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,952; naval and other collections, 
1676, On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 6 p.m., Museum, 2075; naval and other collections, 74. 
Total, 17,777. ‘Average of corresponding week in former years, 
14,368, Total from the opening of the Retro 13,683,802, 

TRADE SOCIETIES AND PusLic Opinton.—The leaders of the 
working classes are gradually becoming conscious of a certain 
sense of resi ibility in. any agitation they may counsel or 
conduct. In the early stages of strikes there was little disposition 
to recognise the value of public opinion, Each dispute was fought 
out with exclusive reference to the interests immediateiy con- 


cerned, and in y cases by means which could not be approved 
by an impartially constituted authority, This state of things has 
lately changed. In every great trade conflict each party now shows 
an evident to attract to itself the weight of public opinion, 
and by this me ne aconsiderable amount of prejudice is cast 
aside. An of what has been said may be found in the 


statement just issued by the committee of the Durham Miners’ As- 
sociation. The purpose of this statement is to urge the men to 
submit to arbitration the putstanding differences in regard to 
wages, but its imy es in the arguments by which this con- 
clusion is supported, ‘‘ If,” says the circular, ‘‘ we refuse arbitra- 
tion the press and the public will most assuredly say that our 
position is untenable, that it will not bear examination, and that 
we ought as a matter of consequence to accept the reduction.” 
Further on the same considerations are pressed with increased 
force, the statement concludes by saying, that unless arbi- 
tration is, accepted the men will bring down upon themselves 
‘*that which in this country, when put into full force, is always 
omnipotent, namely, public opinion.” It would be difficult to 
over-estimate the im of this attitude in those who have 
to lead the working c: Much time during recent years has 
been spent in the discussion of trade concerns, but the prominence 
iven to these topics will not have been too great if the discussion 

as hel to induce the feeling of et to which we 
refer. So long as eties remain anxious for public ap- 
proval there is little fear of any great evil to the community.— 


New Rovurs.—The Kansas City correspondent of the New York 
Times writes to that journal :—‘* Kansas city is the child of the 
railroads, It has become one of the great railroad centres of the 
country, with lines to all points of the compass, continually 
pouring in an ever increasing wealth of trade and commerce. A 
recent consolidation of lines now secures to Kansas City direct 
unbroken communication with Galveston, Texas. For some time 


as been a large and increasing export trade. Its con- 





assed over in safety, the car wheels then successively | dthe 
aan piece of rail, until one of them threw it out of line, when 
the next wheel would go off the track and the train would be 
wrecked, generally towards its rear end. In the vast majority of 
instances (say 3400 to 22) the broken pieces of rails were not 
thrown out of the track by the train which had broken them, orif 
so, only dropped out of the line after the last car had passed, and 
were soon thereafter found by the watchman, when a new rail 
would be put in, or the pieces secured in place, so that the next 
train which was flagged could proceed in safety. Most of the 
breakages occurred when the weatlier moderated after a very cold 
snap. A comparatively mild night after two or three — of in- 
tense cold always showed a largely increased number of broken 
rails in the daily reports of the watchman. An increase was also 
shown when the weather turned from mild to‘ cold, the predis- 
posing cause seeming to be a change in the temperature, and conse- 
Sietitly in the internal strains of the rails. As spring and warmth 
returned the rails wally ceased to break. It is almostneedless 
to say that during the succeeding season the whole of that fifty-six 
miles of track was relaid with new rails! Incredible as this ex- 
perience may seem, it is believed not tobe singular. It is within 
Bre personal knowledge ofthe writer that an engine without a 
wheel, broke ‘no less than 163 rails, upon 
‘ond in running thirty miles, without 
id that some lines have recently had an ex- 
% that above described, as to the number of 
by t 
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bor, little mention has been e of the fact, Galveston 


v for shipment, and the short distance in comparison with 
the long rail route to the Atlantic seaboard, seemed to offer just 
the facilities needed to build up an extensive exporting trade. 
From Kansas City to New York is 1400 miles; from the same 

oint to Galveston is 700 miles, The only thing necessary for 
Balveston has been a connection with some railroad centre from 
which supplies from shipment could be drawn, This has now 


been accomplished by the consolidation of the roads between that 
port and Kansas City. ‘The two cities have recently exchanged 


co! ulations over the important commercial relations to be 
established between the capital of the Missouri Valley and the 
new metropolis of the Gulf. The advantages to be gained from 
this new opening can be estimated when it is known that the 
Galveston road offers to carry grain from this point to the Gulf 
3c. per 100 lb, cheaper than it can be carried to New York. When 
one considers the millions of bushels of grain that are produced 
throughout the region etrated by the railroads centreing at 
Kansas City, and which has always been sent to the East for ship- 
ment to Europe, some idea of the revolution which it is expected 
this new movement will accomplish can be gained, The golden 
treasures of the vast region watered by the Missouri, which have 
heretofore been poured upon the Atlantic seaboard, will now find 
a new outlet. . twill open up a new route to Europe, the West 
i ixvesistible laws of gravitation 
Qolorade, te flow: to thia mmenok ye ship Galvex 

to to ere. to, to 'e8- 

) countries, 











a 





ate Aa 











4, 


e same 
those 
inters. 
nealing 
ya dull 
to cool ; 
yvarrant 
melude 
called 
That 
under 
an in- 
> belief 
| place. 
er con- 
» heals 
that in 
ht iron 
ensions 
fF these 
the in- 
arly an 
umber 
tion of 
» belief 
latter, 
absorb 
greator 
racting 
ig sub- 
ports, 
mpres- 
23 and 
oulder 


are be 
ead of 
it weld 
30 that 
tensile 
using. 
o frac- 
npara- 
brittle 
sinally 
‘red to 


up on 
They 
b that 
e the 
Ey 
ently 
en de- 
onger 


s has 
shows 
inion, 
S$ cast 
in the 
s’ As- 
en to 
rd to 
s con- 
bitra- 
t our 
that 
ion.” 
eased 
arbi- 
elves 
ways 
ilt to 

ave 
s has 
1ence 
ssion 
h we 
} ap- 
ty.— 


York 
f the 
the 
ually 
» & 
lirect 
time 
aston 
con- 
with 
just 
rade, 
same 
r for 
from 





ee 


ote 














a 











SEPT. 11, 1874. THE ENGINEER. 205 
RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 


THERE are 5854 milesof railroad in the State of and 
it has an area of 46,000 square miles, so that there is one 


& 


‘railroad for 7°86 square miles of area, and if the mileage was dis- 


tributed regularly in parallel lines all over the no inch of 
ground in it would be more than 3-93 mallee freon a onload 

Tue Delaware and Hudson Railway Company! to have. 
closed a contract recently for 5000 tons of s ge) om. 
Cambria Iron Company of Johnstown, Pa, and 
Rensselaer Works at Troy, N.Y., at a price equivalent to less than 
90 dols. per ton at tide-water. A year and a-half ago iron rails 
cost nearly as much as this in the States. 


Tue New York Central and Hudson River Railway Comey is 
now building at the foot of 60th street, on the Hudson in 
New York, a grain elevator, capable of ae from 1,000,000 to 
1,200,000 bushels of grain. This elevator will be used principally 
for storage purposes for the grain brought on in the company’s cars, 
and intended for transferment to sea going vessels and canal boats. 

THREE additional lines of railway communications are now being 
made to the Alexandra Palace. The Great Eastern Railway 
Company are constructing a new and direct line from their station 
at Bishopsgate ; a new company is forming, at a cost of £16,000 
a line from the Enfield Branch Junction of the Great Eastern line, 
a distance of four miles, direct into the Palace grounds; whilst a 
third company is engaged on a branch line, 14 miles in length, from 
the Tottenham and Hampstead Junction way to the ware 
branch of the Great Northern — and from Highgate 
station to the Palace. The estimated cost of this enterprise is 
£320,000. ’ 

A JOINT special committee of the Massachunetis ature is 
considering the details of a plan for filling 700 aeres of flats, which 
are State property, at South Boston, and building across them a 
grand junction road eleven miles long, connecting seven railroads 
terminating at the ‘‘ Hub.” The object of this is to give a termi- 
nal station, abutting on the main ship channel of Boston Harbour, 
and affording docks for the accommodation of forty’ large-size 
steamships, as well as room for néw elevators and h 
The estimated cost of the whole improvement, which, as alleged 
by those who have presented it to the State’s notice, would give 
Boston the key to the whole railway system. of New-England, is 
10,000,000 dols. 

TueE earnings of the Central Pacific for the six months ending 
June 30 this year were 5,772,496 dols., while the working expenses 
were 2,573,933 dols. leaving the net earnings at 3,198,562 dols. 
The increase in the earnings as compared with the first half of 
1873 was thus 145.102 dols,, the expenses having decreased at the 
same time 151,578 dols, The increase in the net earnings was thus 
296,680 dols. The company own 188 locomotives. Twelve engines 
were built by the Company in 1873, while nine were sold by the 
directors. The aggregate distance run by the company’s engines 
last year was 5,010,932 miles as compared with 4,898,826 miles in 
1872. The net profits of the road in 1873 were 8,245,303 dols. as 
compared with 7,207,285 dols. in 1872, showing an increase last 
year of 1,038,018 dols. 

We learn from the engineer’s report to the Severn Bridge 
directors that surveys and working drawings of the Severn 
Bridge Railway have been proceeded with, and their position at 
present is as follows. The centre line has been staked out on the 
ground and the working longitudinal and cross sections taken. The 
whole of the land plans have been completed and placed in the 
hands of the company’s solicitors. The drawings of the swing 
bridge over the canal extension are finished. The working drawings 
of the Severn Bridge require great consideration in the details, and 
therefore cannot be hurried, but they none to bé in a position to 
complete the drawings (of that portion of the structure crossing 
the river) ready for tenders within two months from the present 
date. » 

A suort time since the Canadian Court of C gave the 
Canada Southern Company the right of approach to the Niagara 
Suspension Bridge across the track of the Western road. On 
August 20 the chief engineer with a of labourers commenced 
to lay the necessary track, tearing x Ag that purpose a small 
portion of the Great Western track, latter company, however, 
sent down a superior force of men, drove off the Canada Southern 
men and ran an engine off the track at the place where the oross- 
ings were to be put down. The Southern at once procured 
an injunction and orders of arrest. The Great Western claims to 
have leased the Suspension Bri for 99 at a rental of 
45,000 dols, per atmum, and demands of the Canada Southern an 
equivalent for its use, which is refused on the ground that the 
Courts have decided that the bridge is a public highway. The 
latest advices state that the trouble has been settled by a satis- 
factory compromise, and the Canada Southern trains will soon 
cross the bridge. 

THE Union Pacific is the only railroad in operation within th 
territory of Wyoming, and this accommodates only the extreaih 
southern border, a tract that it is proposed by the terms of the 
new State bill to have annexed to Colorado, @ construction of 
a line between Cheyenne and Helena, Montana, vid the Yellowstone 
Lake and Falls, and the wonderful , has for some time 
been a subject of talk, and we believe ture of Wyomin, 
at ite last session, memorialised Congress for aid to build 4% 
Northern Pacific, if made, would traverse the ex: 
border, while the projected north and south line along Iron 
Mountain, a continuation of Gen. sys 


;and Palmer’s syst 
for a narrow gauge railroad from the Ly Pat 
base of the Rocky —_ 0 


— ag A a t Aye — 
and New Mexico an lorado, wo: 

Wyoming in its courge to Puget’s Sond bet ois 
scheme, and would contribute much to the swift ¢ opm 2 
Wyoming, it is not likely soon to be carried out, No add } 
rail facilities are likely to be soon applied to this secti 
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Cheyenne forbidding a lir tothe 
th th There tant should Fe i 
i ing more than are ; 
mail facilities off the line of the ralroudy ‘and ihe vearetme | 


settlers of the upper country, along : 
valleys, are shut off by themselves, and poorly protected from the 
roving Indians. ks 

In consequence of an alteration in the wages list of the drivers, | 
firemen, and guards of the North Staffordshire Railway, a ont 
very largely attended, was held on Sunday evening last at: 
Hall, Stoke-upon-Trent. A circular received from Mr. cy. 
Morris, the general manager, was read stating that on and 
Monday the wages of the drivers, firemen, and of 
trains would be paid by the trip, and no overtime would be allo 
except in cases of engines actually breaking down, being taken for 
other purposes, or sent special beyond destination, It also 
that if goods trains could perform the work allotted to in 
the working time-book in less time than allowed they could 
on their journey, providing this could be done without leaving 
traftic, which they should take as soon as signals would permit. 
The general opinion of the meeting was that the clause in the 
circular relating to goods trains being paid Ly trip, &c., was most 
unfair. The clause, however, which caused the greatest t of 


i 


Im a French iron establishment 
vegetarians, the introduction of 


illness or fatigue. 

A NICE waterproof paper, transparent and impervious to grease, 
cee good in an aqueous solution of shellac 
in borax. ae aad in some respects, If the 
aqueous solution is coloured with e colours, very handsome 
paper for artificial flowers is d. 


A GREAT variety of articles, including grain bags, wagon covers, 
floor covers, ropes, sails, &c., are made in Russia from the inner 
bark of the bass wood, or linden tree, a million trees being 
destroyed annually in the manufacture, and the value of the 
articles produced amounting to 2,400,000 dols, 

To. half an ounce of white hard varnish add two ounces of 
methylated spirit. Shake up well, and allow it to settle for an 
hour or two, Clean very carefully a plate of glass, and coat 
with the varnish. When dry, a semi-opaque film of exquisite 


tute for grinding the glass. 

THE manufacturing class in Scotland showed a great increase in 
the ten years between 1861 and 1871. In 1861 thatclass numbered 
682,410 workers, and thus constituted 46°65 per cent, of the total 
persons engaged ——— But in 1871 that class had increased 
to 749,227 persons, and thus constituted 51°02 per cent. or rather 
more than one-half of all the persons engaged in occupations. 

AccorDING to a Belgian professor, M. Kranz, who has carefully 
analysed the Siemens’ furnace, the mean temperature of the flame 
at its entrance into the furnace may be 3023 deg. C. (but he did not 
here take into account the dissociation of the carbonic acid, which 
is very considerable at this temperature), and that of the furnace 
itself 1800 deg. C. This may probably be considered the maximum, 

Two Russian observers, MM. Mendeleeff and Kirpitschoff, have 
recently been studying the elasticity of rarefied air. They 
considerthat from pressures of 650mm. of mercury to 0°Smw. air not 
only does not follow the law of Mariotte, but deviates from it more 
and more in proportion as its density diminishes. The deviations 
of rarefied air are of contrary sign to those which M. Regnault has 
observed in compressed air; in the latter the product increases when 
the pressure diminishes; in rarefied air the reverse is the case. 
The method of these researches is described in the July number of 
the Annales de Chimie et de Physique. 

Ir the membrane which lines the interior of an egg shell be used 
to close the tube of an endosmometer, the latter being filled with 
sugar and water, and its containing vase with pure water, an odd 
circumstance will be noted. If the external surface o! the mem- 
brane is toward the pure water, endosmosis is very rapid, and the 
water rises at the rate of some 4in, per hour, But if, gh the con- 
trary, the interior surface is turned to the water, the phenomenon is 
almost annihilated. Matteuci, it appears, has noticed «somewhat 
similar peculiarity in the skin of a frog. It would seent that the 
phenomenon is worthy of study, since it shows that a liquid does 
not traverse the interior of a cellule with the same facility out- 
wards asin the contrary direction. 

Proressor LoverinG, past president of the American Associa- 
tion for the Advancement of Science, in an address delivered on 
the 12th of August to this society, called attention to the fact 
that Professor Challis, in an elaborate work, has discussed the 
interplay between ether and atoms, and the theory may now be re- 
garded nolongeras  ponenoae but as a physicalreality, with sub- 
stantial mathematical supports. He does not yet claim fall mathe- 
m proof, but his work is a guide post that uamistakeably 
points the way. In one respect the theories of Le Sage and Challis 

e. The driving storm of atoms must come from outside 
the world of stars; the universe is not even temporarily auto- 
matic, but must be fed continuously by an agency external to 
itself, Our science thus is not a finality. 

A REPoRT from the Bureau of Statistics, Washington, gives an 
account of the population of the various countries of the world. 
Among other details, it gives the following as the populations of 
the 25 largest cities of the world :--London 3,254,260; Sutchan 
(China), 2,000,000 ; Paris, 1,851,792; Pekin, 1,300,000; Tschants- 
chau-fu, 1,000,000; Hangtschau-fa, 1,500,000; Siangtan, 1,000,000 5 
Singnan-fu, 1,000,000 ; Canton, 1,000,000; New York, 942,292; 
Tientsin, 900,000; Vienna, 854,281; Berlin, 826,341, Hangkau, 
800,000; Tschingtu-fu, 800,000; Calcutta, 794,645; Tokio, 
(Yeddo), 674,477 ; Philadelphia, 674,022 ; St. Petersburg, 667,963 ; 
Bombay, 644,405 ; Moscow, 611,970; Constantinople 600,000 ; 
Liverpool, 493,405 ; and Rio de Janeiro, 420,000, 

A FRIEND of the late Dr. Priestley (Mr. Hugh Bellas) wrote; 
“In the summer of 1800 I called on Dr, Priestley to return some 
books I had borrowed, when he told me he had just received a very 
curious present from Europe, which he would show me. He took 
me into his laboratory and pointed to a small pile of plates of silver 
and ginc, in alternate layers, with Py men of wet flannel inter- 
spersed, each plate about the size and form of a common playing 
card, A piece of small wire was inserted at the top, and another 
piece near the bottom, and the other ends of the wire were brought 
together, and there underwent decomposi * Now, this is 

ed the pile of Volta,’ said the Doctor, ‘and here is the electric 
fluid destroying the ends of the wires. Put the joint of your 
thumb to these — and you will feel a slight electric shook. 
You need not afraid ; it will not be severe.’ I did as he 
directed, and received successive slight shocks upon repeated 
applications to the points.” This was the first electric machine 





*brought to America. 


© Art the session of the American Association for the Advancement 
of oie, recently held at Hartford, Conn., Professor Lovering, 
the president of the association, read an address on ‘‘ Recen 

Advances in Science,” in which be thus refers to advances in 

; science :—‘‘ Wheatstone (he said) by a revolvin 


} mirror, determined the velocity of electricity, the duration 0 


and the duality in the direction of the 


transmitted disturbances, Fedderssen, and more recently our own 


associate, Rood, repeated his experiments. Indirectly the veloci 
of electricity thus ascertained (and the greatest wand except chad 
of —. has been tested by signals through long lines of land 
wod ocean telegraph, giving a lower figure than that of Wheat- 
stone. But the anomaly is due to a misin tation. That 
electricity moves through quarter of a mile of at the rate of 
288,000 in a seoond is not evidence that it would move over 248,000 | 
| miles in one second. Mlodieliy has no velocity in the ordin 
sense, The m of the electrical disturbance is pro- 
sang ony the square of the disturbance to be transmitted ; there- | 
the velocity varies with the length of the journey,” 

Aw’ American writer, speaking of the Lake S' on, says 
“ The existence of native copper in quantity on the shore 
ia trans been known since the earliest explorations 
the to the North-west, more than two centuriés ago, y 







nothing worthy of the name of mining operations has been 
accomplished until within the last t years, Up to this time 
all the copper of commeree had been ved ores, oF 


of the metal with other substances, from which it 





discussion was the one relating to goods trains performing the work 
allotted to them in the working time-book in less than the time 
allowed them, and proceeding on their journey so soon as sig- 
nals permitted, instead of waiting for time, as at present.. Several 
of the representatives present said they must inform the Board of 
Trade, if that clause was persisted in, that it was contrary to all 
railway experience, and opened up a frightful source of accidents. 
A petition was signed by the whole of the men present refusing to 
work under the new ations only until a reply was received 
through a deputation, The deputation met the _—— manager 
on Monday, when it was decided that the proposed alterations should 
not be enfo 


esses, The 
the metallic 
etals, was received at, first 


with wonder, and.nothing produced 


could be separated only by laborious and costl 
announcement of enormous 
state, and free from alloy wi 
withincredulity,|and afterwards Pp 
complete conviction until masses, limited in size only ‘by the power 
of machinery to transport them, were sent out as samples, Its 
almost absolute purity gives to Lake Su; 

many of the arts, above that of the same 
known source. The variety of the ores of copper in the 
Superior region is almost as wonderfal as the a! 
native me m They are at present of no importance whatever 
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fineness will be left on the glass, which answers well as a substi- 
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Tue business of the United States Patent Office continues to 
grow. The receipts for every month this year are thus far larger 
than those of the corresponding months for any previous year. 

Arrer a period of twelve months’ darkness, Drogheda has been 
re-lighted with gas, the Drogheda Gaslight Company having 
entered into a contract for supplying the public with gas at an 
expense of 41s. Gi. per light, or 1s. per lamp under their former 
price. 

WE learn from the Jron und Coal Trades Review that tenders 
for making the new high-level bridge over the Wear at Sunder- 
land, and the central station, will shortly be solicited by the 
directors of the North Eastern Railway Company, who are con- 
structing a new line to connect the Tyne and the Tees, 


Tue Berlin Academy of Sciences offers a prize of 200 dols. for 
the best essay recording experiments, satisfactorily proving 
whether the changes in the hardness and friability of steel are due 
to physical or chemical causes, or to both. Papers are to be sent 
in before March, 1876, and the prize will be paid in July. 

A company has been formed to work the sulphur deposits at 
White Island, a marine volcano 140 miles from Auckland, 
Australia. It is estimated that 100,000 tons of sulphur in an 
almost pure state are-lying on the island ready for shipment, 
Chemical works are likely to be established soon, and the island 
leased. 

Tue Graphic states that Trafalgar-square is about to be beau- 
tified by the Duke of Northumberland, who intends to spend some 
of the purchase money of Northumberland-house in making a 
garden of it. A bed of dwarf evergreens will surround the Land- 
seer lions, and the dismal stone flags will give place to neat gravel 
walks and parterres of flowers. 

AccorpDINnG to the Levant Hera/d, civil engineers are at a pre- 
mium in Bucharest. The Board of Public Works some time ago 
gave notice that it would require a certain number of engincers 
tor the construction of the new railways. It would have been natural 
to expect a flood of applications; but weeks passed, and the day 
fixed for the selection of candidates also, but not an engineer came 
forward. 

One of the finest and fastest steamboats on the Hudson river is 
the Mary Powell. The Scieatijir Aucrican says, she recently made 
the distince from New York to Piermont, 28 miles, in one hour, 
while the actual ranning time to Poughkeepsie, 744 miles, was 3 
hours 19 minutes, or at the average rate of 224 miles per hour. 
Roiler pressure, 37 lb. The Powell is fitted with the ordinary 
single vertical cylinder. walking beam engine. 

Tue exports of coal from Belgium have declined this year. Re- 
turns collected for the first four months of the year show that the 
exports to April 30th amounted in round figures to 1,000,000 
tons as compared with 1,372,000 tons in the corresponding period 
of 1873. In April the exports were 305,00) tons against 344,000 
tons in the corresponding period of 1873. The chief falling off in 
the exports has occurred in the deliveries made to France, 

Tue firm of Benjamin Huntsman—-original inventor of cast 
steel—retains its old premises at Church-street, Attercliffe, its old 
modes of operation, and reputation with a quiet reticence. Few, 
says Capital and Lavour, that pass near these unpretentious works, 
up a back street, know that there the steel trade of the world was 
born, or care to think from what small causes great matters spring. 
The system of cast-steel melting as practised at this place one 
hundred and thirty-four years ago is all but universally adhered 
to. 

Mr. Henry S. Munroe has drawn up a report on the Yesso 
coal, which has been printed at Tokei in the present year. He has 
given comparative tables of coal from various parts of the world, 
and says that *‘these Japanese coals are widely removed by this 
composition from all coal of similar age, and can be compared with 
the best carboniferous coal. ‘They are, therefore, neither lignites 
nor brown coal, but true bituminous coal, The whole thickness 
of the Kayanoma coalfield is at least 55ft., chiefly in beds from 
3ft. to 74ft. thick. 

A LARGE gun arrivedatthe Royal Arsenal, Woolwich, on Wed 
nesday afternoon, from Mr. Vavasseur’s works, at Southwark, to 
be proved at the butts in the Government marsh adjoining the 
Reyal Arsenal, which will be done at the cost of the owners, The 
gun ig an Ilin. muzzle-loader of wrought iron, and is ordered by 
some foreign Government. It arrived at Woolwich on one of 
Pickford’s trucks, drawn by thirteen horses, Sir William Arm- 
strong has just completed a large order for the Argentine Govern 
ment, consisting of Yin. and 7in. rifled guns, 

APPLICATION having been made by the Goole rural sanitary 
authority for the sanction of the Local Government Board to the 
construction of a system of drainage for Nhutileton, the board 
have stated that they will not sanction a loan for the execution 
of the works in question unless the scheme provides for the clari- 
fication of the sewage before it is discharged into the river. The 
board adds that as the river Ouse is tidal, it will be necessary for 
the rural sanitary authority to obtain the consent of the Board of 
Trade to the proposed works. This opens a very important 
question, as the town of Goole, in common with almost all the 
towns on the banks of the Ouse, empties its sewage into the 
river, 

Mr. Atkins, of the Cambridge Street Works, Birmingham, 
has invented a process whieh admits of the filling of articles of 
brass with molten iron. The balance weights for chandeliers, 
——? columns and imperial weights may be made, advantage 

eing taken of thie process, at a much diminished cost. It is 
simply necessary to immerse the brass shells in water, and the 
molten iron is then poured in. The shell cannot of course attain 
a higher temperature than 212 deg., the boiling point of water, 
while the temperature of its contents may be about 3000deg. In 
making imperial weights the shells are embedded in iron filings, 
the high conducting power of which is thus turned to account. 
This process, simple though it be, is, from a commercial point of 
view, one of very great importance, as will be readily under- 
stood. 

QUICKSILVER is being found all over the State of California, 
and has recently been strack in Del Norte country, further north 
than it has been found before, The location to which we refer is 
30 miles from Crescent City, in Rockland district, near what is 
known as the Diamond co mine. As far back as 1864 it was 
known that quicksilver oxteted in that locality. The discoverers 
took out two gallons of pure quicksilver from a depression in the 
deposit. After sinking a of 30ft. or 40ft. deep, the mine 
was abandoned, as there was an abundant supply of the metal in 
those days, and no excitement and high price to induce men to 
develope the mines, A man who knew of the discovery at that 
time recently wert up to the place and located the oldclaim. A 
shaft has been sunk 30ft. deep, and according to Grifiths’ Iron 
Trade Exchange some very nice ore taken out. 


Tue work of widening the Great Western Railway, for which 
owers were obtained during the last session of Parliament, has just 
co commenced at Acton, Hanwell, and other places between 
Paddington and West Drayton, to which place it has been resolved 
to lay two additional lines of’rails at once. The work presents 
many engineering difficulties; but the most important is that 
which has just been commenced at Hanwell, where the river Brent is 
spanned by a viaduct 696ft, long, and about 50ft. high, The pre- 
sent structure is buijt almost entirely of brick, and is to be 
\ ented by another of the same character, built close to the 
' wot png A of Jaying the first brick, or foundation 
on Monflay week by Mr. J. Williams, one of 
’ . of a large number of workmen and 
mt contract the h of Messrs, Williams, of 
Shepherd’s-bush, and the work is being carried out under the 
superintendence of Mr, Owens and Mr, A, Brookes, engineers, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

* BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwieTmever, Bookseller. 

NEW YORK.—Wi timer and Rocers, 47, Nassau-street. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. . ae 

*,*In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. J. A.—Not in this journal. 

J. B. (Magnetic Water Gauges).— A letter lies at our office for this correspon- 
dent. 

E. Z. V. (Sea-water in London).—A letter lies at our afice for this correspon- 
dent. 

G. G. &—The cork would be rendered soft aad brittle, judging from our 
experience with the material as @ packing for stuping boxes. 

. V.—Carbonic acid, nitrogen, a Little free oxygen, air, and carbonic oxide 
ure the principal gases that escape from a cupola, Carbonic oxide buras at 
the lop of the cupola with a blue jlane. 

Inquirer — The arrangement is ingenious, and we have little doubt would be 
Sound epicient. It would possibly be improved by the insertion of a sew 
cross-bars for the steam to strike against, which would assist in depriving it 
of water, 

Batancep. - The valve is 80 simple that no description is required. A ring 
square in section is let intoa groove in the valve chest, or in the back of 
the valve. This is held up to the lid, or the valve, as the case may be, by 
springs sous to make a tight joint with lid or plate, and all pressure is 
taken off an area of the valve equal to that enclosed by the ring. 

Ay OLD Susscriper.— The tues should not be made so small that a man can- 
not get into them. Sct the boiler on two mid-feathers or division walls ahin. 
thick, but these walls must not carry the weight of boiler. The space between 
the walls may be 2ft Tin. wide, and ldin aeep under the centre of the boiler. 
The side flues should be carried up to the middle of the boiler. aiul should be 
9in. wide at thetop. Simaller flues than these would supice for the draught, 
but they would prevent proper inspection. 

Erratum —Jn our last impression, page 191, last column, line 6 from bettom, 
Sor “38in, long,” read **32in. long.” 





CLOG MAKING MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—I shall feel obliged to any of your readers who will tell me the 
name of the makers. if any, of self-acting machines for hollowing wood 
to produce clogs, or Flemish style wooden shoes, entirely wood. 

ptember 7th. I, De W. 





BICKFORD'S FUZE. 
(To the Bditor of The Engineer.) 


Srr,—Will any correspondent oblige me by giving the address of makers 
of machines for manufacturing Bickford’s fuze? B. 
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Cloth Cases for binding Taz Enaineer Volume, price 2s. 6d. each, 


The following Volumes of Tae ENoINeer can be had, price 18s. each :—Vols, 
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ADVERTISEMENTS. 

,° The charge for Advertisements of four lines and under is three shillings ; 
each line afterwards, ninepence. line averages eight words. When an 
advertisement measures an tnich or more the charge is ten shillings per inch. 
AU single advertisements from the cow must be accompanied by stamps in 
— Alternate advertisements will be inserted with all practi re- 
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RAILWAY GIRDERS FOR THE METRE GAUGE. 

Tue designing of iron girders of long span, which are 
intended to carry comparatively a very light rolling load, 
is, in an economical point of view, an unsatisfactory task 
for an engineer. It is, in fact, well nigh impossible to 
combine the requisite elements of strength and stiffness 
without sacrificing some material in one or other, or pro- 
bably in both. In a skilful and judicious design, espe- 
cially adapted for the particular duty it has to perform, 
and not modelled after an old stereotyped pattern, a con- 
siderable amount of the material constituting essentially 
the strength of the structure, may be made useful in 
insuring to some extent the other equally necessary ele- 
ment. But unfortunately, on the other hand, material em- 
ployed solely as bracing, or with a view to obtain stiffness, 
cannot be rendered serviceable to resist strains which 


must be provided for, by so much actual metal in the 





— and web of the girder. A prevailing fault in many 
of the girders desi for this relative proportion of the 
different loads to which they are subjected, is that while 
the element of strength is insured to a superabundance, 
that- of stiffness is considered to be necessarily extra- 
neous, In a word, the girders are built first and stif- 
fened afterwards. A isely analogous instance fre- 
quently presents itself in edifices in which true esthetical 

rinciples are departed from. The building is constructed 
first and ornamented afterwards. No doubt, in the first 
case, some rigidity must be provided subsequently to the 
erection of the girders ; and, in the second, some ornamental 
details and embellishment must be added after the build- 
ing, in a structural sense, is complete. But the addition of 
a minimum amount of stiffness to a girder by extraneous 
bracing, and the similar addition of surface decoration to a 
large edifice, are very different things from totally ignoring 
these details in the design of these two classes of structure. 
The economical merit of any particular type of girder will 
depend, not, as is generally considered, upon the actual 
amount of material in its flanges and webs, but upon the 
total amount required for a pair of them when they are 
braced together so as to constitute a bridge. 

In investigating the type of girders best suited to fulfil 
the double conditions of a long span and a light rolling 
load, we shall omit the solid-sided, or plate form, for two 
reasons, In the first place, there is no economy in the 
employment of this description of girder, even in very small 
examples, when compared with the open web or trussed 
form ; secondly, the impossibility of uniting the flanges 
and web with any mode of connection except rivets, renders 
it inapplicable to those cases where, from various causes, 
pins must be used for that purpose. We have always ad- 
vocated the use of rivets when poasible instead of pins, and 
see no reason to change our opinion. At the same time, 
we freely admit that cases may arise where the latter 
means of connection are the only ones available. The ordi- 
nary form of open web girder adopted for India, in which 
country the metre-gauge will have a great scope, is either 
the Warren or the lattice, in which the upper and lower 
flanges are horizontal. In every girder in which this hori- 
zontality of the two flanges obtains, there is a loss of metal 
towards the ends, and it is impossible to avoid it. As the 
span increases this loss also increases, and is still further 
augmented by the especial considerations under notice. 

For the sake of example, let us select a girder of a span 
of a hundred and fifty feet. The breadth of the top flange 
if built of the ordinary trough shape, cannot be less than 
thirty inches, and the minimum thickness of a single plate 
half an inch. In addition, there are the side plates and 
angle iron by which the web is attached, which must be 
continuous throughout the whole length of the girder. 
Allowing for all possible reduction of sectional area in the 
side plates, there will still be, at least, thirty-five inches of 
gross sectional area at the ends, a quantity greatly in excess 
of the theoretical requirements. Now for the web. The 
rolling load for one girder of this span, according to the 
data prescribed for Indian bridges by the Government, is 
fifty-eight tons, or only a trifle over one-third of a ton per 
foot run. In a girder of this size the bars in the web 
would be double, and supposing them inclined at 45 deg., 
thestrain upon each central bar would be just five tons, requir- 
ing theoretically only one inch of sectionalarea, It is need- 
less to observe that a bar nearly fourteen feet long, under 
these circumstances, must have a sectional area four or five 
times this amount to fulfil practical exigencies. In a 
bridge a mile long, of which there are several examples in 
India, and in which the girders are of the horizontal 
type, the loss of metal from these two circumstances com- 
bined must be enormous. There are, notwithstanding, 
many practical advantages possessed by the horizontal! 
girder which must not be underrated. It is neat in ap- 

rance and simple in construction. All the bars, with 
the exception of a few terminating over the end pillars, are 
of the same length, and inclined at the same angle, so that 
but few templets are required. It also possesses the merit 
of being able to be loaded on either flange, or on both at 
the same time, so that in the latter event two roadways can 
be taken over it, of which there are several examples in 
India and other foreign countries. 

The objection against the loss of metalat the ends of 
the flanges on the horizontal girder is very successfully met, 
when the bridge consists of some half dozen spans, by 
making the girders continuous. The loss then is confined 
tothe two obtuse ends, and is trifling in a bridge of many 
spans. The ends of the otherwise individual girders are 
now rendered continuous over the piers, and all the metal 
in the flanges is utilised. Moreover, the principle of con- 
tinuity is extremely well adapted in an economical point 
of view to the conditions of the problem before us, which 
include a relatively large span, that is, a heavy permanent 
or dead load, with a light live or rollingload. Under these 
circumstances the position of the points of contrary flexure, 
or points of inflection, alter very little under the action of 
the passing load, and the full benefit of the continuous 
system is obtained. But in order to benefit by this happy 
proportion between the permanent and the rolling load, one 
other point must be satisfactorily settled. It is an essential 
feature of the continuous principle that the foundations 
should be of the most stable and unyielding character. A 
slight settlement in a pier or abutment, which would produce 
no injurious effect u independent girders, would com- 
pletely destroy the 'y of continuous ones, and altogether 
obviate the peculiar advantages to be derived, in such an 
instance as the present, from the adoption of the principle. 
The foundations in India are notoriously insecure, and it 
would be obviously a most injudicious plan to employ as a 
rule continuous girders in such a country. The adoption 
of the continuous system will not make any difference with 

to the loss of metal in the web already referred to, 

turning to the theoretical part of the subject, the ob- 
ject to be aimed at in designing girders for the ok ching 
point, is evidently to select such a form as will enable the 
strains upon the to be more equalised and more 
uniformly distributed, and those upon the central part of the 
web bars to be either increased or confined to one character, 
compressive or tensile, but not both, The type of girder 





which fulfils the former of these conditions with respect to 
the — is the bowand string, and with proper adjustment 
it may be caused to fulfil those also required with respect 
to the central bars of the web. In the bow and string 
ag! the strains on the bow and string are practically uni- 
orm throughout, so that there need be no loss of material 
in the flanges. It will be seen on a little investigation 
that this form of girder presents advantages for very much 
reducing, and in some instances, for entirely obviating the 
loss of material which occurs in the web of parallel girders. 
Under any conditions of loading the strains upon the bars 
in the web of a bow-string girder are very considerably 
less than in those of a parallel girder |placed_under similar 
conditions of span and loading. With a uniformly distri- 
buted static load the strains upon the bars are all tensile, 
but so soon as a rollingjload is brought upon the structure 
they are subjected to a compressive strain to a greater or 
lesser extent, according to the successive positions of the 
load, and the necessity for counterbracing these is at once 
apparent, Ifthe proportion of the permanent. to the rolling 
load could be adjusted so that the tensile strains upon 
the bars due to the action of the former description of load 
were always in excess of those produced by the latter, there 
would be no necessity for counterbracing. Thus, not only 
would the sectional area of the web be reduced to nearly 
the theoretical amount, but one of the great difficulties i 
the economical designing of these structures removed, 
namely, the securing long struts from deflection. Hav- 
ing admitted that all girders, both separately and 
when combined, so far as to constitute a bridge, require a 
certain amount of extraneous bracing, it remains to inves- 
tigate whether a pair of parallel or a pair of bow-string 
girders require the most bracing. One practical objection 
against the bow-string is that it can only be leaded on the 
bottom flange ; therefore in comparing the two as a bridge, 
the assumption of loading on the lower flange must be 
conceded. 

The depth of the parallel girder is constant, so that when 
the girders are deep enough to be braced together over- 
head, the bracing must be continued at intervals over their 
whole length. This is not the case with the bow and 
string, whose maximum depth at the centre is equal to the 
constant depth of the parallel girder, so that one bracing 
overhead would be required only in the immediate vicinity 
of the centre. Moreover, the liability to vibration of a 
girder, whose depth diminishes regularly from the centre 
to almost nothing at the ends, is manifestly very much 
less than that of another form in which the depth is 
constant, and the ends free to move with a leverage equal 
to that depth. On the whole it appears that the bow and 
string is the preferable form for girders for the metre gauge, 
even if the parallel girders were made continuous. As 
independent girders they are, no doubt, inferior to the 
other type. 

There are one or two other forms of girders well suited 
to this particular proportion of dead aud live load, which 
we shall refer to on another occasion, As the metre gauge 
is now definitely adopted for many Government railways 
in India, the subject of the most suitable form aud piinciple 
of truss for the purpose is deserving of all consideration, 

MARINE ENGINES. 

Ir may be said that in our last impression we stated 
nothing new regarding marine engines, and that we did not 
adduce any argument against the compound system that 
we have not urged before more than once. ‘This is quite truc 
But we cannot make facts, and we shail not invent them 
even for the sake of novelty. The principles with which 
we are dealing are, so far as men know at present, im- 
mutable, and dependent on well known physical laws; and 
arguments concerning their application to practice neither 
gain nor lose in importance by constant revetition. Some- 
one, moreover, must discuss the merits of existing methods 
of construction, avd in no place can a discussion on the 
merits of various systems of coustructing and working 
marine engines be conducted with more propriety than in 
these pages. We believe that marine engineers in this 
country are now adopting on the most extended scale 
whether of their own motion or at the instance of ship- 
owners—a type of marine engine which is inferior to 
another type; and it is our duty to urge this fact on ou 
readers, and to induce, if possible, marine engineers and 
shipowners to give the simple expansive engine that fai: 
trial on board ship which it has never yet received in this 
country. We are happy to say that we do not stand 
alone in this matter, and that our opinions are not isolated. 
Our able contemporary, Vaval Science, for April, 1874, 
contains an article on “The Compound Engine in Wa: 
Ships,” which we commend to the attention of every oue 
interested in marine engineering. We shall not attempt 
to place the arguments used by the writer before ou: 
readers in extenso. We may say that they are in several 
respects identical with our own. The author writes with 
a minute knowledge of what has been actually done 
at sea in the navy; and the following statements are sutfti- 
ciently suggestive. He draws a comparison between a 
Corliss engine at Saltaire, the compound engines of H.M.S 
Briton, and the compound engines of the E!be, mail steamer, 
from which it appears that the Saltaire engine used but 
12°34 1b, of steam per indicated horse-power per hour, whil: 
the Briton used 18°96]b. and the Elbe l44lb. Th 
Saltaire engine worked with 40]b. and the others with 
45lb. steam. The least theoretical quantity of steam that 
could be used with these res was in the case of the 
Saltaire engine 9°33 Ib., and in the others 9°11 Jb. per horse 
per hour. The space —— through by the piston per in- 
dicated horse per minute by the Saltaire engine was 12°61 
cubic feet; by the Elbe, 22°5 cubic feet; and > the Briton, 
41°5 cubic feet. We shall not stop to discuss these figures 
here ; they are perfectly intelligible no doubt to the 
majority of our readers. Again, there is a strong feeling 
among American engineers that the compound system is 
inferior for marine purposes to the ma and engine; and they 
argue that it has taken root in England only because it 
displaces a type of engine working with very large pistons, 
low pressures, and short strokes, whereas, in America, such 
a class of engine being comparatively unknown, the use of 
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high-pressure steam at sea was not regarded with any 
doubt or hesitation, To use the words of one engineer— 
“We make our engines strong phoggh, and so high steam 
pressures have no terrors for us.” It appears to be very im- 
nrobable that the compound system will ever take firm 
hold of men’s minds at the other side uf the Atlantic ; but 
we venture to hope that it will not be left for Americans to 
teach us how to produce the best ty of marine engine 
construction. With this apology—if one be needed—for 
again considering the merits and demerits of compound and 
non-compound engines in our pages, we shall proceed to 
discuss the points left untouched in our last impression. 

We have shown that the maximum range of temperature 
in the cylinder of a simple engine in which 75 1b. steam is 
expanded 5 to 7 times is 187 deg., and it is to be borne in 
mind that this range of temperature is totally independent 
of the ratio of expansion; it is determined solely by the tem- 
perature of the steam entering the cylinder at the beginning 
of a stroke, and on that of the condenser during the ex- 
haust. Jn compound engines, with the cylinders.as four to 
one, we showed that the range of temperature in the 
small cylinder must be under the stated circumstances 
113 deg., and in the low-pressure cylinder 161 deg. nearly, 
and it has now to be seen whether under these conditions 
the loss by condensation is likely to be more in the simple 
than in the compound engine. The whole question turns 
on the powers of condensing steam possessed by the cylin- 
ders, pistons, lids, &c., in two engines of the same power, and 
working under identical conditions of pressure, vacuum, and 
expansion, Now it is obvious that the extent of cooling 
surface presented by the cylinder-lids, piston, &c., and what 
we may term the coolness of that surface, are the two im- 
portant factors in our calculation, Let us draw our com- 
parison, then, between a compound engine with twa 
cylinders, one 24in. and the other 48in, diameter, with a 
stroke of 34in.—dimensions very frequently met with in 
practice —and a pair of simple engines working like the 
compound at right angles. Steam of 70 1b, absolute pres- 
sure shall be expanded to what we regard as the maximum 
profitable limit for such a pressure—say eight times in both 
engines. In all likelihood better results would be got with 
a sixfold expansion, but we propose to give the compound 
system every point that can be urged in its favour. 
Steam will therefore be carried for half-stroke in the small 
cylinder and then cut off, and finally expanded down to 
$'75 lb. in the large cylinder. In practice the terminal 
pressure in the large cylinder will be much less than this— 
probably it will not reach 61b., owing to various sources of 
loss; but we shall, for the reasons already stated, suffer 
this fact to pass, for the present at least, and proceed as 
though there was no gap in the diagrams, Our non-com- 
pound engine must, speed and stroke being the same, 
obviously have the same piston area as that of the large 
cylinder of the compound engine, because all the work done 
in a compound engine may be expressed as though the 
whole expansion was carried out in the large cylinder 
alone. Now, a 48in, piston has an area of 1809°56 square 
inches; consequently, two pistons intended to take its place 
must each have an area of 904'78in., so our simple engine 
will have two cylinders each approximately 34in. diameter 
and witha strokeof 34in. The total cooling surface presented 
per revolution in this engine will be that of four lidsand four 
piston faces, and a surface equal to that of the walls of 
two cylinders. But the actual cooling surface at any given 
period in a revolution will be that of two piston faces, two 
lids, and as much of the cylinder walls as may be unco- 
vered at the time to fresh steam from the boiler. To sim- 
plify matters, we may say that 14,704 superficial inches, or 
in round numbers, 102 square feet of metal, being the 
equivalent of four cylinder covers, four piston faces, and 
twice the area of the walls of one cylinder, must be once 
raised in temperature to 303 deg. and once cooled down to 
120 deg. in the course of each revolution of our simple 
engine. In the compound engine the total surface in the 
large cylinder will be a little less than 87 square feet to be 
once raised to a temperature of 259 deg. and once cooled to 
a temperature of 120 deg. during each revolution, The 
small cylinder will present a surface of 4440 square inches 
or in round numbers 31 square feet, which will be rai 
once in each revolution to a temperature of 303 deg, and 
reduced once in each revolution to 187 deg. We do not 
think our readers will have much difficulty in comprehend- 
ing our argument, but it may be well to pant out that while 
one end of the cylinder is being heated the other is being 
cooled, and that it is therefore strictly consistent with facts 
to reason as though the whole of the surfaces exposed to 
steam were once heated and once cooled in each revolution. | 
Tt will be seen that so far the simple engine is better off 
than the compound engine; that is to say, the former offers 
102 square feet of cooling surface per revolution, while the, 
latter offers 118ft. 

We now approach a very important and somewhat com- 
plex question, one which we venture to think has never| 
yet been fully discussed, certainly never discussed at all in’ 
any English text-book of the steam engine. The question) 
is, how much steam will be condensed by a foot of cool! 
metal in a cylinder?) The circumstances of the case are, 
totally different from those which attend and determine, 
the liquefaction of steam in a surface condenser, There we 
have to deal with the constant transmission of heat through 
the walls of brass tubes, and the laws determining the con-| 
densing efficiency of two metallic surfaces, one cold the) 
other hot, are well known, and can be expressed numeri-| 
cally. Butina steam cylinder we have little analogous| 
to a surface condenser, The outside of the cylinder is care-| 
fully clothed and radiation is prevented, and the outer sur-! 
face of the metal may be taken as possessing a fixed normal 
temperature extending its range with each stroke of the 
engine, while the inner surface will have a variable tem-| 
perature varying between that due to the initial pressure 


the cylinder and that of,the steam, This,is pimple eno % 
but to state the problem in this way will not sui if 
did, then it would be in that the greater the 
of temperature in a cylinder the greater would be 
condensation within it. But this is in no way certain. 
We know that a given depth or thickness of metal in 
contact with steam has to be warmed up at each stroke, but 
it must not be forgotten that this metal must also be cooled 
down first. Now it may be taken for granted that the 
influence of the condenser has a limit, That is to say, it 
cannot cool down to its own temperature more than a 
fixed weight of metal during each stroke. But the steam 
can have no more metal to heat than the condenser 
has cooled, and if the steam is very hot it may raise the 
temperature of more metal in a given time than the con- 
denser can cool down, and thus it may happen that in 
working with very hot steam the average temperature of 
the metal will always be higher, in spite of the influence of 
the condenser, than it would be if steam of less temperature 
were used, It is possible, then, that in a well clothed 
cylinder, the piston working in which reciprocates rapidly, 
the quantity of steam condensed will depend far more 
on the efficiency of the condenser as a heat abstracter 
than on the range of temperature in the cylinder. 
That this line of reasoning is sound may be proved in 
two ways. In the first place it is well known that ex- 
tremely high vacuums are not the most economical, and it 
has even been proved at sea that a vacuum of a little over 
20in. of mercury, or 101b., may be more economical than a 
vacuum of 26$in., or 13 1b., the condenser temperature in 
the first case being 162 deg., and in the last about 120 deg. 
This is direct evidence that by reducing the working powers 
of the condenser we economise steam. The second proof is 
indirect. By superheating steam it is possible to so raise 
the temperature of a cylinder that the condenser is unable 
in the time allowed during each exhaust stroke, to carry 
off all the heat supplied, and the cylinder is then always 
hotter than the normal temperature of the steam before 
rane and consequently no condensation takes place 
in the cylinder. On the whole, there is reason, we think, 
for believing that the quantity of steam which will be con- 
densed in a given time in a steam cylinder is, within nar- 
row but sufficient limits, almost independent of the initial 
temperature of the steam, That is to say, that about the 
same quantity will be condensed per stroke, whether the 
range of temperature is 250 deg, or 200 deg. say, because 
steam so readily with its heat to a body sensibly 
colder, that the difference in temperature appears to be of 
small moment, so long as the steam is brought in absolute 
contact with the cooler body, and transmission does not take 
place through metal. For example, if we turn steam directly 
lntoa tank of water condensation will proceed steadily, andat 
nearly the same rate, up to the moment when the water 
boils, when condensation instantly ceases. The cold walls 
of a cylinder play precisely the same part as water, and 
so long as there is any difference of temperature the pro- 
bability is that the rate of condensation will remain nearly 
unaffected, and the cooler the steam the less will be the 
weight of metal heated per stroke; and the hotter thecylinder 
at the end of each stroke, the greater will be the quantity 
of heat which the condenser will have to remove, and the 
ter the store of heat in the metal prepared to move 
inwards and maintain the temperature ot the inside sur- 
face. If this reasoning is sound, then the whole heat-trap 
theory falls to the ground, and nothing is gained economi- 
cally in the use of expanding steam - compounding the 
engine. Exception, we admit, may be taken to all the 
arguments we have hitherto adduced against this heat-tra 
theory, but we have one yet to urge which is podem § 
and settles the point conclusively, In all diagrams 
from compound engines there is a gap which is due in part 
to clearance and port space, and in part to condensation in 
the low-pressure cylinder. Nothing approaching this gap 
is to be met with in diagrams from well-constructed simple 
engines,'and this fact alone affords the clearest possible 
evidence that in spite of the intercepting influence of the 
low-pressure cylinder the weight of steam condensed and 
so wasted in the compound engine is invariably greater 
than that which will be wasted in a well-designed simple 
engine, 
he remaining argument in favour of the compound 
engine is that it pan strains, and that it would be un- 
e to throw high-pressure steam suddenly on a large 
iston. The last argument may be dismissed in a moment. 
n the United States marine engines are worked with 
perfect safety in which 140 1b. steam is thrown as suddenly 
as possible on pistons as much as 3ft. in diameter and 10ft. 
or 12ft. stroke, It is simply a question of strength of parts, 
and nothing more; and so long as 60lb, or 70]b. is ex- 
panded only six or eight times the thing presents no difti- 
culty whatever. It is absurd to suppose that it does. As 
regards the equalisation of strains, we may point out that 
some of the most successful screw engines running out of 
Liverpool have but a single crank and a fly-wheel. These 
engines are compound, it is true, but it cannot be main- 
tained that their action on a crank shaft is less irregular 
than that of two simple engines working two pm sand 
right angles, nor do we think that any engineer will u 
that an engine with two simple cylinders expanding, 701] 
steam six to eightfold, and working cranks at right angles, | 
would be out of place at sea on the,score of unequal driving. | 
But let us compare such an engine with our compound 
engine, as regards shock on the pistons. The maximum 
strain on the crank-shaft will occur in our simple engine 
when a piston has made one-eighth of its stroke, and it) 
will amount, peplecting the obliquity of the connecting-rod, 
to 61,540 1b., allowance being made for back pressure, But) 
the large pisces our compound engine is twice the area. 
of one of the simple, engine pistons, and 70lb. steam, 
expanded twice has a 35 lb., therefore 








of the steam and that, proper to the vapour in the con- 
denser, The precise weight of steam that can be con- 
densed during any single stroke of an engine is settled 
the quantity of heat which the cylinder can take up from 
the entering steam, and this depends, op the time allowed 
for heating up the cylinder; and aecording to accepted 


on the first entrance of 





statements on the difference between the temperature, of 


the shock ' steam from| 
the small cylinder, where it has been cut off at: half-| 
stroke, will be just the same, or 61,540 1b, The strain due, 
to the small cylinder will be much less; but this, does not 

et the question really at issue, because, if this strain be 
at all in, one cylinder, it is admissible in any 
number of cy; Here, however, we find that practice 





introduces a material modification in the results, Steam 
of 701b., cut off at half-stroke, would give nothing like 
35 lb. in the large cylinder ; 25lb. would be much nearer 
the mark, when we allow for the loss by clearance, reser- 
voir, and condensation. The shock would therefore be 
much less, under the conditions, in the compound than 
in the simple engine. But this loss of pressure repre- 
sents loss of power and loss of efficiency. The influence 
of the reservoir is that of a throttle valve. The steam is 
wiredrawn, not expanded in the true sense, as the inspec- 
tion of almost any set of cards from a compound engine 
will show; and the important result follows that, under the 
given conditions of speed and pressure, the compound 
engine would not develope nearly as much power as the 
simple engine. Power for power, the shock on the piston 
would be the same. The compound engine appears to 
edvannaee on this point only because it does less work than 
its rivi 





THE DARLINGTON [RONWORKS. 


Tue works of the age ae Iron Company, at Albert 
Hill, in that town, are, without exception, the largest of 
their kind in the country, and are distinguished by a num- 
ber of remarkable features well worthy the attention of 
engineers. and others, For the latter reason we have 
deemed it worth our while to accompany our illustration 
this week of the new engines recently erected at the 
Darlington Ironworks, with a short description of the 
works themselves. They are built in accordance with 
what Fairbairn in his “ Iron Manufacture” has approved 
as the general principle that should be adopted in the 
arrangement of all large ironworks—that is to say, the 
machinery is classed and fixed in the order of the different 
processes, 8o that the product of one machine is at once 
passed on to the next. They contain altogether over 200 

uddling furnaces, being a larger number than that owned 
* any other single works in the United Kingdom. The 
works are divided into two different establishments— 
within 200 yards of each other, and known as the Albert 
Hill and Springfield Works respectively. The Springfield 
Works are devoted solely to the manufacture of puddled 
bars, and contain ninety-two furnaces, seven steam hammers, 
and two 24in. forge mil! trains, each with an engine 
attached. The general arrangement of the Springtield 
Works is carried out with admirable skill, and a proper 
discrimination of economical subserviengy. From these 
works the puddled bars are carried by locomotives, owned 
by the company, to the Albert Hill Works close at hand, 
where they are manufactured into rails. The company do 
not produce anything else on a large scale except iron rails, 
but of this commodity they probably manufacture more 
than any other company or firm in England. Previous to 
the transfer of the works from Mr. William Barningham, 
their founder, to the company by whom they are now 
owned, their annual turn out of iron rails was about 70,000 
tons, and as much as £865,000 has been turned over in a 
single year. But even with this enormous yield the pro- 
ductive resources of the works were not taxed to their full 
extent, for they were estimated by competent men two 
years ago to be capable of producing over 100,000 tons of 
rails per annum, although this figure has never yet been 
reached in any one year. 

The Albert Hill Works were the first built by Mr. William 
Barningham in the Cleveland district, and they were laid 
out on a plan of that gentleman’s own. The land he 
acquired for their site only cost £300 an acre in 1854, 
whereas ground in the same locality has recently been sold 
for £1000 an acre. After fixing upon the site of his 
intended works, Mr. Barningham attended the sale of the 
fixtures appertaining to the Manchester Exhibition of 1852, 
and bought the cast iron roof that covered the Exhibition 
for a very low price. The same roof still covers the 
Albert Hill Works, and is remarkably well adapted for its 
purpose. Travellers on the main line of the North-Eastern 
system between York and Newcastle must have noticed 
with surprise the ponderous and yet elegant-looking 
Albert Hill Works of the Darlington Iron Company on 
the left-hand, while the more recently built Springtield 
Works are on the other. Both works are thus in immediate 
contiguity to the North-Eastern main line, which may almost 
be said to run through their centre. In the Albert 
Hill Works there are 105 puddling and forty mill fur- 
naces available for use. There are likewise four finishin 
mills and two forge trains, each with an engine. Attachec 
to each of the finishing mills there is a blooming mill, so 
placed as to secure the greatest facility and economy of 
work. One of the finishing mills has 20in. rolls, and is 
worked by a vertical engine with a 42in. cylinder. The 
other finishing mills are worked by horizontal engines 
attached to each. Another 18in. mill is driven by a hori- 
zontal engine with a 42in. cylinder, and two 12in. forge 
trains have each a separate engine with a 20in. cylinder. 
The two forge trains are of 24in. and 20in. respectively, 
the former actuated by a horizontal engine with a 36in. 
cylinder, aod the latter by the same kind of engine with a 
30in. ‘cylinder, The size of each of the two blooming 
mills attached to the finishing rail mills is 20in.,and each 
is fitted with rolls for the purpose of flattening the crop 
ends of rails, after being cut at the saws. One of them 
has a peculiar arrangement, which we have not seen 
elsewhere, for lifting the pile, so as to enable it to 
be passed through between the top and the- centre 


rolls, This is done by an application of levers) 


actuated by a steam engine. It is so effective that the pile 
is lifted from the lower to the upper roll, and passed 
through without any aid from the men, thus obviating a 
t deal of manual labout. This plan was first intro- 
uced at the Albert Hill Works by Mr. Thompson, the 
engineer, and it has since been copied, we believe, at some 
other works, where its advantages, have been enjoyed free 
of any charge, for the system was never patented, 

AL the puddling furnaces are worked by hand, being 
constructed in the ordinary way. There is, however, a 
p tne and rather an ingenious mode of charging and 
drawing the hot piles, which saves a great deal of time and 
labour. Over the top of every second mill furnace a com- 
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ound cylinder is fixed on_a° couple of rails, by means of 
e hich -y 5 is drawn backwards and forwards over a 


«pulley, according as it may be necessary to deal with the 


piles, which are carried on an appliance actuated by the 
chain. The mechanism of the apparatus is very simple, 
and can easily be worked by a single boy, whereas we are 
informed that previous to the introduction of this system 
sixteen men were required to do the same work. This 
is only one of many little labour-saving appliances and 
processes, never patented or made public in any way, which 
have been adopted at these works, and it is undoubtedly 
greatly due to the advantages gained in this way that the 
Darlington [ronworks have had such a prosperous career, 
while neighbouring concerns were experiencing “ the uses 
of adversity.” 

Among machines designed for the manipulation of iron 
rails, 2 combined punching and straightening machine, of 
Mr. Thompson’s invention, is especially entitled to notice, 
The rails are straightened very quickly, and with great 
accuracy, by means of an expanding ram actuated by right 
and left-hand serews. The work can be done by boys with 
this machine, whereas only a skilled workman could under- 
take the straightening of rails by the ordinary method. 
Two of these machines at Darlington Ironworks have done 
more than a thousand tons of raiis in a single week of six 
days, working at the rate of ten hours per day, and with 
two boys at each machine ; and as a regular thing three 
loys and one man can both punch and straighten with this 
machine 100 tons of rails per day of ten hours, making 
them quite ready for fish-plates. In addition to the two 
punching and straightening machines of this novel principle, 
there are five punching machines of the ordinary kind, each 
with an engine attached, adapted not only for rails, but 
for other work. There are also three rail presses, each 
having an engine to itself; two rail sawing machines, 
adapted for sawing the crop ends off the heaviest rails so 
as to leave them perfectly square. Eight steam hammers, 
uine mills, five pairs of mill saws, three sets of large 
shears, three pairs of guillotine shears, one large 
pair of lever shears, four pairs of steam pumps, 
two cinder mills for grinding fettling for the puddling 
furnaces, eight pairs of double steam pumps and five 
locomotives, make up an inventory of the principal 
contents of the Albert Hill Works, additional to 
those we have more particularly referred to, The 
pumps are fed with hot water, heated by the waste 
steam from the mill engines. The water supply is derived 
from the river Skerne, which runs close past the works, 
The whole of the mill and part of the forge furnaces are 
ventilated by three large stacks. The works employ from 
1200 to 1500 men and boys, and consume from 200 to 300 
tons of coal per day. The managing director is Mr. Thomas 
Barningham, nephew of the founder of the establishment, 
and the engineer is Mr, C. Thompson, by whom the engine 
which we have elsewhere illustrated has been designed. 
The engine has been built to drive a 20in. rail mill train, 
and is of a novel construction for this class of work, although 
an engine of the same size and make has been driving alGin. 
rail mill train for some time past at Albert Hill Works, and 
has rolled over 100 tons of rails in twelve hours. The 
second engine has however some improvements on the first 
one. ‘The diameter of the cylinder is 42in. and the length 
of stroke 40in. The average speed is about 100 revolu- 
tions per minute. The fly-wheel is about 20 tons in weight, 
and the rim is cast in one piece, its diameter being 
20ft. Gin., and was turned up on the exterior surface after 
the engine was erected, thereby enabling the engine to 
run with more than usual steadiness at an exceptionally 
high velocity. The exhaust steam from the engine is used 
to heat the water previous to being pumped into the 
boilers. The general arrangement of the engine will be 
easily gathered from our engraving. 





THE LATE SIR JOHN RENNIE, C.E., F.R.S. 

Tue death of Sir John Rennie, following so closely as it does 
upon that of Sir William Fairbairn, makes us painfully conscious 
of the fact that a race of engineering giants is rapidly becoming 
extinct. In both instances, however, we have the consolation of 
knowing that the extreme span of human life had been attained, 
and that they were spared to witness the glorious results of their 
early labours and their mid-day studies. May their triumphant 
careers prove incentives to those who are now breasting the 
waves, and induce young engineers to work on, and hope on, till 
similar heights shall be gained ! 

Sir John Rennie was born, as it is believed, in Stamford-street, 
Blackfriars-road, London, on the 12th February, 1794, and was 
the second in chronological order of the six children of the great 
John Rennie. For several years the late Sir John, in conjunc- 
tion with Mr. George Rennie, his elder brother, co-operated with 
his father in designing and superintending the stupendous 
works with which the name of the latter is imperishably asso- 
ciated. The subject of our present notice, however, preferred to 
devote his attention mainly to civil engineering, and this was 
due no doubt primarily to the fact that Mr. Rennie the 
elder had caused his son's education to be diverted towards 
that branch of the profession. Mr. George Rennie, who, 
it will be remembered, died some few years sinee, on the 
other hand, devoted himself principally to mechanical works. 
Thus it happened that the father, who had distinguished 
himself both as a civil and a mechanical engineer, saw his 
sons growing up to manhood, and preparing to perpetuate his 
fame in each department. That his previsions were amply 
realised we know, for both have left deep imprints on the path- 
way of applied science, and have earned for themselves niches in 
the gallery of peaceful glory. 

in the year 1821, and in the sixtieth year of his age, John 
Rennie the elder died. Up to a very short period prior to his 
death he had enjoyed apparently robust health. Innumerable 
mechanical works, and others pertaining to civil engineering, 
occupied Mr. Rennie’s attention almost literally up to the hour 
of his death. When, therefore, that sad and unexpected event 
took place the two young assistants found themselves burdened 
with an immense weight of responsibility. In truth, Mr. George 
and Mr. John Rennie at this time—the one twenty-nine and the 
other twenty-seven years of age—were appalled by the magnitude 
of the task which lay before them. In the factory which had 
been established in Holland-street, London—which is still 
flourishing, and is conducted by the two nephews of Sir John—an 
endless variety of mechanical work was in progress. This it fell 





to.the share of Mr. George Rennie to superintend. Out of doors, 
designs and estimates for bridges, canals, aqueducts, viaducts, 
tramways, &c. &c., partially completed, had to ‘be attended to; 
and these it came to the lot of Mr. John Rennie to revise and 
bring to a practical issue. 

The writer of this brief and imperfect sketch speaks from the 


best authority when “he states that in the year 1822 many | 
anxious consultations occurred between the two young engineers | 
as to their future course of action. Very nearly they came .to | 


the resolution of disposing of the manufacturing premises and 
plant altogether and devoting themselves conjointly to the pur- 
suit of civil engineering. Complications arising from the 
existence of trade societies added considerably to the anxieties 
attending the conduct of the Holland-street works. _“ The 
Amicable and Brotherly Society of Journeymen Millwrights” 
especially then held sovereign pway, and it dictated the rate of 
wages, the number of hours to’ be worked per diem, the kinds of 
tools which should be used in the factory, and many other con- 
ditions to be observed by employers. The elder Mr. Rennie, 
himself originally a millwright, had, from a kind of esprit de 
corps, upheld, or, at least, permitted the “ Amicable ” journeymen 
to fulfil the rules of their institution. To his sons they seemed 
simply intolerable, and as has been said, the factory at this 
period well-nigh passed from their hands. Other counsels 
fortunately prevailed. A staff of active and talented foremen 
and draughtsmen was engaged, Determined measures were 
adopted for securing a large body of skilled workmen, regardless 
of threats from trade societies, and Messrs. George and John 
Rennie thenceforth became masters in reality of the establish- 
ment in Holland-street. 

It has been stated that at the period of the death of the 
founder of the house of Rennie innumerable desigus and con- 
tracts were left unfinished. It is not essential at present to 
specify what these, or even the bulk of them, were, but it may 
be stated that one among the designs was that for new London 
Bridge. The subject of our memoir, aided by his brother 
George, brought to bear upon the completion of the drawings 
and models of this all the talent and the energy he possessed, 
Without entering lengihiy into the history of the magnificent 
atrucuure itself, it may be observed that it might well be 
designated “ Rennies’ bridge.” It was conceived in the brain of 
the elder, and brought into existence by the younger Rennies. 

On its completion in 1831 King William IV. conferred the 
honour of knighthood upon Mr, John Rennie, his brother George 
declining to accept a similar dignity. At the beginning of the 
railway era in 1822, and when Mr. William James, a surveyor of 
London, had originated the idea of constructing a line of railway, 
to be traversed by locomotives, between Liverpool and Manchester, 
Messrs. Rennie were consulted thereupon. Mr. James himself 
actually surveyed a course which he deemed the most advanta- 
geous for connecting the two important towns in question. In 
1824 a further survey was effected by Mr. George Stephenson. 
It was left, however, for Mr. George and Mr. John Rennie to 
survey and to mark out the line of railway between Liverpool 
and Manchester which was finally adopted by the Legislature, and 
which at this moment actually connects those great cities. 

Mr. Charles Vignoles was the gentleman who, under the direc- 
tion of the Messrs. Rennie, prepared many of the sections and 
plans of the undertaking. It was a matter which in time past 
created great discussion as to why the Messrs. Rennie were not 
entrusted with the actual construction of the line. There are 
“ wheels within wheels,” and, apparently, some hidden mechanism 
actuated the directors of the company at the period named. It 
was undoubtedly through the instrumentality of Mr. George 
and Mr. John Rennie that the powerful opposition in both 
Houses of Parliament was defeated, and that the company won 
their victory. 

During the parliamentary campaign which had to be fought 
for effecting the passage of the bill, the Messra. Rennie distin- 
guished themselves greatly. When the Act was finally carried 
in the House of Lords, by the narrow majority of twenty-eight, 
people imagined that of course Mr. George aad Mr. John 
Rennie would be the constructors of the line. At any rate, the 
exact course of the latter was fixed by Parliament, and (although 
some slight deviations, which could not in the first instance 
be made, were afterwards effected), the tunnel under the town 
of Liverpool, the great viaduct over the Sankey Valley, the road 
over Chat Moss, together with most of the bridges, were Messrs, 
Rennie’s. Their names are thus associated with that remarkable 
work, 

In later times Sir John Rennie devoted his time and his talents 
to the construction of docks and harbours in various parts of 
Great Britain, and in Spain and Portugal. In fact, the “ Trans- 
actions” of the Institution of Civil Engineers afford the best 
proofs of the active and valuable career of Sir John Rennie. 
They teem with descriptions of works performed by him in these 
directions. In the reclamation of large tracts of land from the 
sea on the coast of Norfolk Sir John has left evidence—and that 
of a kind most valuable to the country—of his skill. 

It is scarcely necessary to enumerate the various achieve- 
ments which must be accredited to the deceased knight. His 
history has yet to be written. Possibly an autobiography may 
at some not distant date appear. Sir John was the author of 
many reports on works projected and realised under his direc- 
tion. He published a volume some years since under the title 
of “The Thames and its Tributaries,” and which, as its name 
would imply, is devoted to a scientific inquiry into the character 
of the noble river and its feeding streamlets. The inaugural 
address delivered by Sir John Rennie on the occasion of his 
election as President of the Institution of Civil Engineers 
was considered one of the best ever delivered under similar cir- 
cumstances. In fact, the lamented gentleman possessed much 
literary ability apart from his great professional talent. During 
the last few years of his life Sir John resided in comparative pri- 
vacy, his amusements being almost entirely of a literary nature, 

It remains to be said of Sir John Rennie that by his death the 
engineering profession has lost one of its most distinguished 
representatives, the country generally a man who in his day has 
done the State much service, and those who knew him personally 
a kind friend, 

On the 3rd of September, and at a quiet little village in Hert- 
fordshire, the end came, and Sir John Kennie's spirit passed away 
from its earthly tenement. 





THE STEVENS BATTERY. 
Proressor THurston continues his description of the 
machinery of the Stevens battery thus :— 


The feed and bilge pumps, one of each to each pair of 
engines, are driven by a crank at the forward end of the main 
crank shaft, as shown in the engravings. They have trunk 
plungers of “‘composition,” 14in, in diameter, with a stroke 
of 18in. The valves are of rubber, on composition seats, and are 
conveniently accessible, The engine room occupies 354ft. in 
the length of the vessel very nearly amidships. The line 
shafting is coupled to the crank-shafty by clutch couplings, 


! 
| as is shown. -The shafting is of iron, turned to-a dia- 
meter of 15hin.* Its length ihe 4jin. It is in four 
sections, secured together by wrought iron couplings. That 
pont of the shafting extending outside the vessel measures 
bOsft. It is supported by hangers. The thrust beariugs 
|are situated at the inboard end of this line shafting, 
adjacent to the clutch couplings. Their length is 4}ft. They have 
nineteen collars. The directions of the shaft lines are divergent, 
as seen in plan, their centre lines being 10}ft. apart at 
| the engines, and 16ft. 84in. at their outer ends, a divergence of 
0°4306in. per foot. They are also fin, lower at the outer ends 
| than at the engines, this inclination being 0'164in. per foot. The 
stern bearings sustaining the shaft, where they pass through the 
| side of the vessel, are of cast iron resting in wrought iron forgings. 
| They are lined with anti-friction metal. Line bearings support the 
shafting at intervals of 15ft., 18ft., and 20ft. inside, and of 30ft. 


outside the vessel. The screws are of cast iron, They are three- 
bladed, **true screws,” having a diameter ef Isft., and a pitch of 
27ft. The length of hubis 3\ft., its diameter34in. The total area 
of each blade is 27'197 square feet, of each screw 81°59 square 
feet, and of each “screw disc” 254°47 square feet. The engines 
| are arranged to turn them in opposite directions. 
| Other Machinery, — Blowing engines and fans are completed 
and in place at the after end of the engine-room and at the 
forward end of the boiler-room. These fans are each Sft. 
in diameter, and are each driven by one engine having a 
steam cylinder of l6in, diameter and Iiin, stroke of piston. 
Two very large blowers are also on hand and ready to be 
| mounted in the space below the turret, where their driving 
engines are already set up. They are 5ft. 24in. in diameter, and 
have a breadth of face of 3ft. Shin. Their driving engines are 
single, with steam cylinders l6in. diameter and l4in. stroke of 
piston. The anchor hoisting engines have been completed and set 
up in their place over the chain locker, immediately abaft the 
armoured bulkhead near the bow. The cylinders are lin. 
diameter and din, stroke, The anchor hoister, or windlass, 
has not been built. A design was prepared, under the direc 
tion of the writer, by the late F. S. Thayer, of the Stevens 
Institute of Technology, which may be used, if considered 
suitable by the purchaser of the vessel, Agl this machinery 
was built from Mr, Newton's drawings by the Delamater Iron 
works of New York, and the material and workwanship are of 
unsual excellence, All material was paid for by the pound, and 
at prices fixed by agreement. All labour was similarly paid for by 
the day. The weight of engines and machinery, as above de- 
scribed, is 500 tons. 

Boilers and Coal Capacity.--There are ten steam boilers 
of the usual marine, horizontal, fire-tubular type, with 
furnaces and combustion-chambers below the tubes. The 
shell is rectangular in form, and well braced. These boilers 
are placed in one long fire-room, or “stoke-hole,” and 
occupy S83ft. Sin. in the length of the ship, the fire room running 
fore and aft. Each boiler contains three furnaces, having a width 
of 3ft. llin., and a height, including ash-pits, of 4ft. No grates 
have been made. They are intended to be S4ft. long 
in the after, and 6}ft. in the forward boilers. The distance 
from the grate to the crown of the furnace is intended to 
be 23jin. in front and 30in, at the back end. The front of each 
boiler is 13ft. 10in. in length, and lift. in height. The depth 
from front to rear varies from 114ft. in six boilers to 10ft. jin. in 
the two forward ones, the depth in intermediate boilers being 11ft. 
Each boiler contains 432 tubes of 2\in. exterior diameter and from 
7ft. to ft. long. The upper row ot tubes is Gft. below tlie top of 
the boiler. The total area of grate surface is 876 square feet. The 
heating surface has a total area of 28,000 square feet, distributed as 
follows :--Tubes, 23,380 square feet; furnaces, 2050 square feet; 
connections, 15‘) square feet; tube sheets, 6S0 square teet; total, 
28,000 square feet. Ratio of heating to grate surface, 32 to 1, 
This high ratio of heating to grate surface should give great 
economy of fuel. The boilers have safety-valves, and blow and 
feed valves, in place. The Kingston valves are made, but are not 
in place. The smoke flue is partially constructed. The funnel has 
not been made. The steam pipe leading to the engines is in place 
and complete, The boilers are secured in their places by substan 
tial stays. Internally they are stayed by braces | }in. round iron, 
spaced 12in, by l2in. apart. The shells of the boiler are of No, 3 
iron, and the tube sheets are 7-l6in. thick. These boilers have 
been tested with cold water under 60 lb, pressure per square inch, 
Their total weight, including valves and pipes, #s 255 tons. The 
steam power of these boilers is sufticient to supply moderately eco- 
nomical engines of greater size than those to which they are to 
furnish steam. The range ordinarily observed in marine practice 
is from 2.5 to 5Oft. of heating surface te each indicated horse- 
power, and from 0°1 to 0'2 square feet of grate surface for each 
horse-power, with forced draught. Uudersuch extreme conditions, 
these boilers would supply steam for from 5600 to 11,200 indi- 
cated horee- power, if estimated by heating surface, or for 
4380 to 8760 indicated horse-power, as estimated from the 
area of grate. The more favourable conditions are those ex- 
hibited in the best of recent practice in marine engineering ; 
the less favourable are those of the practice of twenty years ago, 
As will be seen hereafter, this boiler power is suflicient for all pro- 
bable demands, even under unfavourable conditions, the highest 
power estimated as required continuously to drive the vessel iy 
knots being but about 5650 indicated horse-power. The coal 
bunkers are arranged in three groups—abaft the engines, between 
the engines and boiler compartments, and forward of the boilers. 
They are made water-tight, and can be emptied and filled with 
water at pleasure. They have a total capacity for 800 tons of coal. 
In addition to the amount which can be stowed in these bunkers, 
the space above the boilers and behind them is sutlicient to stow 
250 tons of coal, and the long fire-room, or stoke-hule, floor mea- 
suring 834ft, in length, and from 74ft. to 114ft. wide, offers a large 
area upon which to place coal to be used at starting. A forced 
draught is secured by making the fire-room air-tight and forcing in 
the air required to support combustion by means of the blowing 
apparatus already described. This method has been proved—if 
the personal experience of the writer on large naval steamers, &c., 
can be relied upon—to be much more effective and convenient, 
and far more comfortable than the old plan of leading the air 
directly to the ash-pits through closed pipes. This plan was in- 
troduced many years ago by the late Robert L. Stevens. It is now 
becoming frequently adopted. These boilers were built for 
Robert L. Stevens, before the engines hereinbefore described were 
designed. They are of selected boiler plate, and are well built. 
With such proportions as have been given these boilers, and with 
the arrangements here adopted, a good result should be obtained 
with a consumption of 20 Ib, of coal, or more, per square foot of 
grate per hour, 

Space occupiedand Weight,—The total length in the ship occupied 
by engine and boiler-room is 119ft. Sin. The total weight of pro- 
pelling apparatus and machinery is approximately the following : 
—Engines, shafts, screws, 500 tons ; boilers and attachments, 255 
tons; water in condensers, 25 tons ; water in boilers, 200 tons; 
total, 980 tons, The weight of machinery has been obtained from 
the bills of foundry and forge shops, as furnished by the builders, 
with a deduction of 124 per cent. for loss of weight in finishing, and 
have been checked by measurement and independent calculati 
Other weights are obtained by estimation from measurements and 
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P lent calculation from r e 
ments. The weight of the hull is 2000 tons, as deduced from a 
comparison of estimates with bills of material. The total weight 
of the vessel, as now offered for sale, is 2755 tons, distributed as 


above. 
(To be continued.) 














* This exceeds the diameter estimated previously as safe for the crank 
shaft. 
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LETTERS TO THE EDITOR. 
(ht ae of owr ¢orre- 


THE BARROW STEEL WORKS. 

Sir, —We notice in the report of the Barrow Steel Works, in 
issue of the 4th inst., that you state the total engine power of the 
works is equal to that of 4600 horses, and that most of the boilers 
are of the ordinary Cornish pattern, but there are also thirteen of 
Howard's patent &c., thus giving the impression that 
there are only thirteen of Howard's boilers, whereas the fact is, 
thirteen are fired by machinery, and there are eight others in 
various parts of the —o of 60-H P., and which, you will 

haps allow us to add, have all worked successfully from their 
ing started to the present time. 

Will you kindly notice the alteration in your next edition? 

THE BARROW SHIPBUILDING CoMPANY, LIMITED. 

Sept. 9th. 





THE LIVERPOOL LANDING STAGE. 


Sir,--I _— — rp interest ha ee 
you give of the ction of the ing stages at Liverpool by 
fire. The history you give of this work will bear some correction 
as to whom the original design really belongs. You are quite 
right in giving to Sir W. Cubitt all the honour due for the 
sagacity displayed by him in its construction, and to this it is 
fair to attribute the success of so great and novel an i 
But whatever merit there is in the design of this stage I claim it 
for myself, and rely upon the following documents in justification 
of that claim. I may here state that I do not desire that any 


that the committee had awarded fo arden the first 
£200, in conformity with their ad t of 6th July, which 
latter I also enclose and trust will insert it entire. It states 
that the award is made to my design, ‘‘as having the fewest objec- 
tions in principle, and as coming nearest in idea to what will have 
to be adapted.” It is true the same letter states that ‘It cannot 
be acted upon.” Upon m at their office forthe award, the 
chairman of the board (sie John Bransby Moore) explained to me 
‘in answer to my inquiry, Why it could not be acted upon? that it 
simply meant that the design would be placed in the hands of Mr. 
W. Cubitt, their consulting engin: 


such alterations as were thought proper on their own part. Of 
course to this I readily assented, having signified as much in my 
letter which accompanied the drawing. I will now point out the 
distinctive features of the stage as in ~~ plan, and as it was con- 
structed. In the —— I divided it into three distinct 
and te sections, as the pontoons and the deck. 
Sir William Cubitt constructed the pontoons in a series; the deck 
was continuous from end to end. e finale does not prove the 
advan of a continuous deck, but in my opinion the contrary. I 
provided for three bridges, the centre one being much wider than 
the others, for &c., as well as two distinct footways. 
Sir William omitted this central one altogether. 
bridges to the side of the stage. Sir William carried them to the 
centre, thus forming a serious obstruction, which error was avoided 
in the next—or Prinoe’s stage—and they wereconnected at the side 
of the stage as I had originally provided them. I bi the 
foundation of the bridges to be of trussed girders. Sir William used 





the wrought iron girder, by Fairbairn, which was just then being wards, to form regulated winter floods. 
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one should concede to me that honour more fully and frankly 
than Sir W. Cubitt did himself upon meeting with him in the 
a of the great Exhibition of 1851, which was some time 
after the completion of the first landing stage. Upon i 
myself known to him as the successful competitor for the desi 
of the Liverpool landing stage, he gave me a h shake of the 
hand and congratulated me upon my success ; I spoke to him con- 
cerning some paragraphs which had appeared in the papers of 
the day, which were not very complimentary to the designer or 
those who had selected that plan for the first prize, and which 
accorded to himself the merit due to the designer. Sir William 
smiled, and said, ‘‘ You know I did not write those paragraphs, 
and I advise you to forget them. To you belongs the ) nn due 
to the design of the St. George's landing stage, and as you must 
be aware, to myself and my assistants that of constructing it 
and working out the details.” To this I cordially acceded, and 
the late Mr. Easton—of the firm of Eastons and Amos, engineers, 
of London—hesrd the conversation. As you have given such 
a full account of the construction of the stage, I trust in fairness 
you will give space for my account not only of my claims upon 
the merits arising from it, but also of its history. My first in- 
formation respecting this matter came about as follows: The 
Dock Committee issued an advertisement, dated 6th February, 
1845, offering premiums for designs for a new landing stage, &c., 
which pram t advertisement I now produce for your inspection, 
and I trust you will insert it with this i. I responded 
to the advertisement, and obtained the lithograph plan, showing 
the site for the stage and the adjacent quay fron 
sections, &c., which document I also lay before you. 
also send you a full tracing of my design taken previous 
to sending in the drawing. I trust, Sir, you will engrave 
the drawing and publish it with this—as I rely upon your- 
self and such of your readers as have seen the stage at once de- 
tecting the of my stat t and the justice of my claims 
—and you will find it was not contained upon a “sheet of 
notepaper,” but was a moderate-sized drawing, comprising a front 
elevation, and a transverse section of the stage and elevation of 
the bridge, a longitudinal section of part of the pontoon showing 
the arrangements of iron beams Sar dag angen | with in- 
terval stiffenings, &c,, covered with a timber deck, a part plan and 
sundry sections; but specially illustrating a floating stage, ha 
wrought iron vessels under it divided into sections, approach 
from the shore by winged bridges formed of girders with timber 
Lreomgene dann oo Ep one oie S Sin eee es at the other to the 
8 moo. th chains running diagonally up stream and do 
attached on the same line as the axis of each end of the on 
thus soumane, ope tension upon the chains at all times of tide. 
About 300 pi and models were sent in for competition ; of 
these, some were very indeed. The whole of them 





elaborate 
were exhibited to the public for some time in a room in Liver- 
1, Upon the 30th of May in the same year I received a 
etter from the secretary of the Dock Committee intimating to me 
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| brought into use. Many stages have since been erected with the 
bridges of trussed or lattice girders, which certainly add much to 
the appearance. These are about all the points of difference, and 
I think, Sir, I have fully justified my claim to be the original de- 
signer of the landing stage at George’s Pier at Liverpool. 

Soho Ironworks, Manchester. JOSEPH Simpson, Engineer. 


(Copy oF ADVERTISEMENT. ] 

Liverroot Docks.—Plans for Landing Stages.—To Engineers.-—-The 
Committee of the Liverpool Docks are desirous of receiving plans for the 
most convenient mode of Landing or Embarking a, cal > 
&c. &c., at George’s Pierhead. Each plan to be disting: by a motto 
or cypher, accompanied bya sealed letter containing the name and address 


of the : ee | on the outside a motto or cypher corresponding 
with Toe ON which letter will not be opened unless the plan be ap- 
ved. premium of £200 will be given for the plan selec = =— 
ven for tha 


pro A 
— a dock trustees ; and a premium of £100 will be 
plan which may be deemed by them to be the next in utility. A plan 
of age oy Pier, &c., with the necessary sections and a information 
as to what is required, may be had on application by letter or otherwise, 
at the office of the Secretary of the Liverpool Docks. The plans must be 
sent to the ‘Chairman of the Committee of the Liverpool Docks,” and 
delivered under cover, at the Office of the Secretary, not later than Wed- 
—s the 19th day of March next. By order, 
Dock Office, Revenue-buildings, DANIEL MASON, 
Liverpool, 6th February, 1845. Secretary. 


(Copy of letter received from Secretary of the Dock Committee. | 
Dock Orrice, Liverroot, 29th May, 1845. 

S1r,—I am instructed to inform you that the Committee of the Liver- 

Docks have awarded to your design of a landing stage at George's 

ier, sealed with a black seal and cypher, the first premium of £200, in 

conformity with their advertisement of the 6th February last. In com- 

municating this decision to you, I am directed at the same time to say 

that it cannot be acted upon; but the award is made to your design as 

having the fewest objections in principle, and as coming nearest in idea 

tu what will have to be adapted. Upon receiving your instructions an 
order shall be given to pay you the moncy. : 

I am, Sir, your obedient servant, 
Mr. a ——. Dani. Mason. 
102, Great Titchfield-street, Cavendish-square, London. 





THE LIGHTING OF RAILWAY CARRIAGES AND TRAM CARS 
WITH GAS 


Sir, --Mr. Hyat Duckham complains of Mr. Julius Pintsch for 
infringing his patent, and he sends you copies of the two to prove 
that his was prior to Pintsch’s patent. low me also to send you 
a section of my Gas Engineers’ Book of Reference, published more 
than ten years ago, by which you will see thatif Mr. Duckham can 
establish priority of Mr. Pintsch, I can establish cm | of Duck- 
ham by abvut seven years ; for in 1862 I had Xevi and con- 
structed apparatus for lighting railway or other carriages with 

h-pressure gas, so that this contention over their patents is of 
value, as er the one nor the other can claim an exclusive 
right to the system. whatever in using 


There is no novel com- 





ium of | 


eer—for he was not Sir William | 
then—who would have to redraw it in extenso with the details and | 


I attached the | 


CROSS SECTIONS OF BRIDCES 
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| 
| 
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parts of London, and I have now in my possession some of th® 
cylinders used by the Portable Gas Company of London nearly 


fi ago. 
ie [am writing, ¢ me also to state that the illustration 
give in THE Encrveer of the 4th inst., of “‘ The Gasworks and 
mp-house at Essendine Station,” is only an enlargement of the 
design I prepared and carried out at that station in 1863, so far as 
the gaswork portion is concerned—as you will see by the inclosed. 
St. Neots, Hunts, Sept. 7th. Gro. Bower. 


THE SHANNON. 

Sir,—Connaught may be too far west to interest the majority of 
your readers; but more will be heard of the Shannon, for well- 
informed men think that last session's bill will fail through the 
| mon-concurrence of two-thirds of the riparians. Though I have 
| not elicited the criticism I sought, I have been told that some of 
| the merits claimed for the Belhavel scheme are incongruous, and 

that Lough Allan’s waters cannot well have the bird-like power of 
| being in two places at once. The following calculation will show 
| o— I have not claimed it for them. Taking the rainfall as 108in., 
we have — 














Cubic feet. 
| 190,000 acres x 4840 square yards x 9ft. x 9ft. = 39,204,000,000 
17,000 cubicfeet x 52 weeks X 56 hours x 60min. = 2 970,240,000 
Balance . 36,283,760,000 


| So that there may be 3000 horse-power throughout the indus- 
| trial week at Dromahaire, and yet leave many thousand millions 
| of cubic feet for evaporation, absorption and for descent south- 
With such floods the 
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riparians are loth to part, for this natural irrigation each year 
enriches their riverside meadows. When the bogs which enrich 
the Shannon have been cut down to callow-level, a kind of 
“‘warping” will do much to improve the under-lying surface. 
The winter-flooding carries with it the impairing of the water- 
power at some of the weirs; but until the best milling months 
are over the floods need not be permitted. If they lie too long 
on the grass they sometimes injure it. The Belhavel scheme 
might cause some loss of water power at the weirs above 
‘Athlone ; but the Boyle water would afford as much as is likely to 
be wanted in that part of the world for many generations; and 
the transfer of power to the coast of Ireland seems a _ in the 
right direction. With cuts at Annaghmore and Bellanode, Sligo 
would bid fair to deserve Lord Palmerston’s name for it—*‘ the 
Liverpool of Ireland.” 

Your correspondent ‘‘ Bun-ale "—may be able to say what traffic 
might be expected on the proposed Belhavel canal. Locks would 
hardly pay ; and Iam disposed to suggest a sheer fall of about 
125ft. at the eastern foot of Slievh Slish, with staiths, elevators, 
lifts, &c., worked = power the fall would afford. 

The existence of Lough Belhavel at the summit of the proposed 
cutting, points also to the use of hydraulic power in carrying out 
the work, SHANNONSIDE, 





NOTES ON THE “BLACK DROP;” ITS CAUSE AND REMEDY 
IN TRANSIT OBSERVATIONS. 


Sir,—At a recent meeting of the Royal Astronomical Society 
very great interest was excited by a discussion which took place 
ona very difficult problem in astronomical and mechanical science, 
viz., what is the cause of what is called the “* black drop” in 
astronomical language, and what the way of getting rid, in ob- 
servational practice, of the difficulties to which it gives rise. 
Many very eminent astronomers took part in this discussion, but 
no satisfactory theory to account for it was broached, and cer- 
tainly no remedy for its disturbing influence was made out. It 
may therefore be of some interest to the readers of THe ENG! 
NEER to explain, if possible, this strange ph n, and to in- 
dicate a way to get rid of the difficulties which it occasions in 
practical ae. In —_ oy | it is = 2 om of 
importance. It belongs strictly to the purely ntific depart- 
ment of things, and it may be added to the practical as well, for 
it points to some practical addition to the telescope which ma: 

rove to be of advantage in many ways. What is the “blac 
ae 2” The ‘black drop” may be simply explained or defined 
thus :—Any two curved surfaces, or edges, as the edges of two 
dises, on the outlines of the sun and Venus, as they approach each 
other in the coming transit: instead of coming r, touch- 
ing each other visibly—as two billiard balls touch each other in 
reality—with sharp and well-defined edges, do in practical obser 
vation, and to the eye of the observer, let fall visibly, or optically, 





pressed gas, as this was one of the earliest schemes for lighting | a portion -a minute portion—of their substance ; and in appear- 
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ance seem to run hazily one into the other, as though by a mutual 
attraction of the matter which composes one of them, and 
thus to render it impossible to note accurately the precise instant, 
or fraction of an instant, of their co » or in appear, 


ance touchi It is very difficult, indeed to represent, in a 
gram this ‘‘ black.drop,”’ or confused meeting—1n a) perpen 
i e actual ap, 


the edges of ;the two bodies, or discs, or. planets. 
pearance is too subtle for definition on paper. It) must be seen. 
It is not the simple contact of the two bodies, but the passing of 
them into each other before. actual contact—for when the actual 
contact does take place then the ‘‘black drop,” as first seen, 
vanishes ; but even after that, and though the edges of the discs 
actually touch, the appearance of the “black drop” is seen on 
either side of the touching discs, or above and below them, thus 
rendering the outlines or edges of the dises indistinct and hazy at 
these points, both above pa below. a 

Now the confusion that must necessarily be oceasioned in the 
practical observations of transits from this source of error is of 
course obvious, and if there,be any means of getting rid of it, it 
can be second only in importatice and interest to the ascert 
of its true cause. Different explanations bave already been given 
of this strange phenomenon, but none of these would seem to be 
quite satisfactory, or able to fulfil all the conditions of the pro- 
blem of explanation. Is there any other solution? I think there 
is, and that the true cause of this strange appearance is to be 
found in ‘the very structure, of the eve itself; and that the cause 
does not in any way touch the bodies themselves meeting, each 
other. The cause of the ‘black drop,” as I think, is then, 
this ;—Simply, it is to be found in the large size of the 
pupil of the eye, and this large size does this by allowing 
the visible edges of the objects—as the two discs, or the 
sun and Venus--to cross each other, and so to blend to- 
gether and to run into each other, and to ‘‘drop” into each 
Other. In other words, the cone of rays from the edge, 
say, of Venus in the approaching transit will be seen quite 
sharply and distinctly as the edge of a disc when it is viewed by 
itself, and which will strike the retina of the eye, and which will 
make that edge visible—and forming, as it needs must, a clear and 
well defined image—are crossed by the cone of rays which proceed 
from the edge of the second body --say of the sun, and which would 
also, if alone, form a well defined image as of another disc edge. 
But the two cones of rays consequent on the size of the pupil of 
the eye cross each other, and run into each other, and so form a 
confused meeting of the two images at the back of the eye, the 
space on the retina of the eye between them and where they cross 
being made up of a central dark spot with a surrounding lighter 
haze, This will be better seen presently when we come to the 
diagram below, where » to ) in Fig. 1 includes the darkened spot, 
and ) gy and b ¥ on either side of it the ‘* penumbra,” as we may 
term it. Thus, for a moment, let us assume theoretically this cross- 
ing of the cones of rays from the two edges of the discs or planets, 
and their partial intermixture, to be the true cause of the “* black 
drop,” but still requiring further proof. I think we have it in the 
singular fact, not I believe before noticed, that if we contract or 
narrow the size of the pupil of the eye to a very small hole, to 


RETINA 





that, say, to be made by a necdle in a thin metal plate, that on 
looking at the discs through this small eye pupil will the disc 
edges be found to come together clearly and sharply defined, and 
they will be seen to touch each other visibly and distinctly, and 
without any sign of the ‘*black drop ;” indeed, they will be seen to 
touch, as in reality they do touch, i.e, they do not appear to 
touch until they in reality do touch each cther or meet together. 

In the accompanying diagrams may perhaps be seen at least 
the probable way in which the phenomenon arises, and in which 
the very structure of the eye necessitates it. The cone of rays 
from the point a, Fig. 1, of the one disc passing through the eye 
pupil Z, are received on the retina of the eye at b b and affect that 
area of space ; while at the same time the point con the second 
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disc, forming also a cone of rays, affects a space equal in quantity, 
through the eye pupil from y to y. But, as will be seen, they over- 
lap each other from y to b, and in that space both disc edges are 
seen at one time, and received on the sensitive surface of the 
retina, and thus form the confused image or impression of the 
** black drop.” 

But in the next figure—Fig 2—where the pupil of the eye x is 
reduced tothe diameter of a needle point; the edges a and c of 
each disc pass through the very minute hole—or eye pupil practi- 
cally reduced to it-—and there is no room for a double impression, 
and consequently no ‘black drop.” The cones of rays, as in the 
first figure, are not large enough to overlap; each cone is but 
enough to convey the impression of the edge of each dise, or the 

ints « and ¢ respectively, but without intermixture or crossing. 
Tn other words, each edge is distinctly seen, and the two’ édges 
come together in appearance as they do in reality, without blur, 
They come together as sharply as two knife edges, But as'final 
and almost, if not quite, convincing proof of the correctness of this 
theory of the cause of the “ black drop,” and certainly as ‘pointing 
to the means in practical observation of getting rid of it, we may 
refer to the familiar experiment of the “**black drop” as’ seen be- 
tween the thumb and finger when held up to the light and looked 
at closely. On observing this with care and attention it hardly 
seems possible to conclude otherwise than that the of the 
cones of rays, and their mingling together at the back of the eye, 
after passing through. the large pupil of the eye, is the true cause 
of the “black drop,” and that that cause would cease if but the 
eye pupil were so far reduced in size 48 to so far reduce the 4 
size the two “rs “ Ta’ ‘she a th rd edges ‘J the 
discs as to prevent the interm’ g e two cones rays 
at the back of the eye, And this is to be done readily by prac- 
tically reducing the pupil of the eye to the smallest le 
size by, looking at the ‘‘ black drop” a small needle t 


When this is the. “black drop,” as, seen. between, the 
a gee hy eae on bk 
or the two or the two 
as may hon are sen to Senah, f ‘ther fairy nd. sharply aed dis 
tinctly, andthe very ins’ of. con can: he readily and accu- 
rately noted. It is in reality a, bewutiful_ sight after the bl 
*‘ black drop” always to be found in transits, .. Thus.a thin me’ 
plate pierced with a fine neotie Reins destroys. the, *: black, drop,” 
the question then is, Can . be suvtion © a. telescope: so, as 
not to interfere in any, injurious way, wi pally magnifying ‘power. 
If so, then would the meeting together final touching. of the 
sharp edges. of the.two bodies, ag of the sun and Venus-in the 
pest yipn Rian fa aah gee a a ges ee tate 
e8 seen sharply de’ and; out any a ceo) 
2 Riinck deop or bee Paes Z ; 
It is to be carefully observed that the success of this delicate ex- 
periment dopenda on the smallness of the needle point hole in the 
ps ye en this pierced aperture is very minute the ‘* black 
p” totally. disappears, ' 1003 ; w 
It will thus be found that by the simple addition te the eye-piece 
of.a pe of a thin pierced plate, thus practically:to reduce the 
of she popil of the.eye to a fine needle point hole, the coming 
transit beseen with infinite and startling clearness and dis 
tinctness, and the whole of the difficulties will, I cannot but think, 
disappear. . It is at least worth a little experimenting: on, by 
those who are in a position to do it thoroughly, as atthe Royal 
Observatory, , r » GO. Broce ALLEN. 
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NEW ZEALAND IRON, 

Sir,—I observed in your paper dated the 20th Februaty, 1874, 
a letter signed “‘ Phenix,” making inquiries “‘ respecting the iron 
and steel manufactures of Australia and New Zealand ; whether 
the ores of these countries are suitable for making pig iron for the 
Bessemer process.” As have had some experience in the 
examination of the iron ores of these colonies and the erection of 
works, I have much pleasure in giving you the following infor- 
mation, which you can make any use of you think fit. 

The most abundant iron ores in these colonies are the red and 
brown hematites magnetic oxide or needle ore ; there are deposits 
of this ore near Fitzroy, New South Wales; at Sal Sal, and to the 
eastward of Sandhurst, in Victoria, and also a very valuable 
deposit in the north of Tasmania, close to the mouth of the river 
Tamar ; near to Nelson, New Zealand, there is a fine epost of 
this ore. There is also the titanic iron sand deposit at Taranaki, 
New Zealand. I omitted in jhe above list a deposit of ore near 
Hobart Town in the south of Tasmania. At Fitzroy, smelting 





furnaces and rolling mills have been erected, but I understand 
they are not now in work; coal is the fuel used there. There has | 
been a company formed to work the Sal Sal deposit in Victoria, and | 
I understand that furnaces are being erected there ; it is proposed | 
to usecharcoal, The deposits of hematite near the mouth of the 
river Tamar appear to me to be the most valuable. Two com- | 
panies have commenced operations there, viz., the Ilfracombe 
Iron Company, and the Tasmanian Charcoal Iron Company. The 
former company propose to manufacture pig iron only, and have 
erected a high blast furnace for the purpose and also several char- 
coal kilns ; they have hada trial smelting, and in my opinion the 
iron produced is of a first-class quality, and very suitable for the 
Bessemer process or conversion into wroughtiron ; the fracture is 
white and very fine crystalline. 

_ The Tasmanian Charcoal Iron Company propose making wrought 
iron direct from the ore ; they have erected a patent furnace for 
the purpose, but I understand it has not proved satisfactory. 
They have sent to England for rolling mills, a steam hammer, and 
other machinery necessary for’ the conversion of the ore. In 
close proximity to the land occupied by these two companies there 
isa large extent of iron ore bearing counties still unoccupied. 
I consider the deposits in the north of Tasmania as the most 
valuable in any part of Australia. In 1872 and 1873 I was 
employed to test these ores; they turned out so satisfactory that 
the exhibition commissioners then determined to send to the 
Vienna and London exhibitions samples of both the pig and the 
finished castings. I inclose you the description that accompanied 
each exhibit. 

The deposit near to Nelson, New Zealand, is of a very good 
quality and promises to be a valuable property; it‘has, not as 
been worked ; it is proposed to use coal in smelting this dep 

Jas. Mason, Consulting 4 

82, Collins-street, West Melbourne, June 19th. 


P.S.—Since writing the above I observe a'letter in your issue of | 
March 6, 1874, signed J. Morshead, ‘‘ On New Zealand Iron.” , 
There have been several attempts to smelt the Taranaki iron sand, | 
but they have failed on account of its fineness ; the blast drove the : 
san‘ out of the furnace before it was smelted. An attempt was | 
made to mix the sand with clay, and introduce it into the Tenens | 
in the shape of bricks, but it was not very, successful. I quite , 
agree with Mr. Morshead in his statement that this ore would | 
not yield a pig suitable for the Bessemer process.—J. M. 












ASSOCIATION OF SANITARY ENGINEERS AND 
SURVEYORS. 


THE fifth meeting of the District Committee for the Mid- 
lamds was held on the 29th ult., in St. Mary’s Hall, Coventry. 
There were present the following members of council: —Mr. H, 
Pritchard, Assoc, Inst, 0.E., hon. sec, for Midlands, Warwick ; 
Mr, H. Atty, hon. sec, for Yorkshire, Keighley; Mr. E. L, 
Stevens, C.E,, Leicester; Messrs. E. J. Purnell, Coventry ; R. 
Dayidon, ek ag B, H. Vale, Stow-on-the-Wold; 8. Harper, 
Assoc, Inst. C.E., Merthyr Tydvil; G. Cole, Hereford ; I. H. 
Pidcock, Northampton ; A. Comliar, Kidderminster; J. Boys, 
Walsall; I. Lobley, Hanley; E. 8 Wellingborough ; B. 
Baker, Willenhall. List of visitors: Alderman Marriott, Coventry; 
Dr. Fenton, Medical Officer of Health, Coventry; Mr. F, 
Wyles, F.G.S. Allesley Hall, Coventry ; Mr. Thomas. Whitley, 
Coventry ; Mr. William Boon, Coventry; Mr. W. J. Baggally, 
assistant surveyor, Leamington; Mr. John Baker, assistant 
surveyor, Warwick; Mr. A. J. Ingram, Warwick; Mr. A. J. 
Fairlie, Warwick. In the unavoidable absence of Mr,, Lewis 
Angell, the President of the Association, Mr. Purnell, C.E., 
surveyor to the Coventry Urban Sani’ Authority, took the 
chair. The company then, under the leadership of Mr. Purnell, 
paid a visit to the silk factory of Mr. T. Stevens, and also to the 
watch factory of Mr. Wallen, at both of which what was seen 
very much interested the members of the Association and the 
visitors, They then returned to the Oraven Arms Hotel, from 
whence they were conveyed to the sewage works at Whitley, where 
they were met by Mr. Melliss, C.E., ener to the company, 

Mr. Colli: , the manager of the Coventry works, acting on 
behalf of the General Sewage Manure Company. The genflemen 
were taken over the works, and various steps in the process were 
explained in detail by Mr. Collington, the members of the Asso- 
ciation asking a number of questions, which were freely and cour- 
teously answered. ‘The effluent water was seen under very un- 
favourable circumstances, owing to the violent, storms which had 
occurred during the morning—one, in fact, a very short time before 
the party reached the works. In consequence of this the outflow- 
ing water was mixed with a considerable quantity of mud, and 
scaearne a veuy dark appearance, which to unfavourably 
thpress the visitors with the efficacy of the process. Mr. C - 
ton bravely battled against the adverse circumstances, and strove 
way to show that the dark colour of the water had no 


in ev 
Headey Whahewde be ge the ee oe of treatment 
but it a that after his efforts an impression was left 


er the minds of the majority of those it less: fa 
than probably’ would have been the case if the water had’ been 





hole, and thus rend the two cones or systems of ra 
onal to intermingle with or to cross each other at the back of the 


eye, or to throw upon the retina two impressions at the same 





clearer, a visit to the Spon Waterworks, where the 
Diamond Boring Company are sinking for water, Mr. Purnell, city 


surveyor, read paper, containing a description of the city water- 
works and the. various borings. ‘The was as follows':— 


The water supply of Coventryiis derive m four artesian wells 
sunk in the new red sandstone. Two of these wells are 75ft. deep, 
one 195ft., and one nena the strata passed throtigh being alternate 
beds of sandstone and red mar}, the dimensions of the two deepest 
‘borings being.as follows: |: »')* r ’ 
“°° 'No. T well, 15ft.deep; completed Noyember, 1856. - 

Cast fron pipe. . ew iiattr Rete. iain, dfameter. 





os lee bee Cee? UDR. ] $, 
ot wim wtebiod. 66ft. 0.4.5 Tim 8 
> — | 
ed : rf 195ft. .., 

; port. vile? No. 2, well, 300ft. deep. mot 
Brick shaf6 “.. 2... oe oe, S8hbe. on, ee,/, Ofte diameter. 
Cast iron pipe.. .. * «LS 360 ap ots jose 

» . perforated See cs ee oh 
4 Lif ve ALE QOS Zin. ,, 
Open bore hole ‘ . “42ft. .. .. 12in..')'%, 
a ae Ory OTfiter >: s0).7-5'; Cin. 45 
si ; ’ 800ft. 


The last mentioned boring was completed in September, 1860 
‘ind the increase in the supply from it was‘240,000 gallons per day, 
the total quantity png os from the . four Borin being at the 
present time about 600,000 ‘gallons per'day, in addition to this 
about 60,000 sions er day is obtained from two surface springs, 
and about 66,0 fgions Pod day from a small brook, called t 
Barley Brook, which is, filtered. before use ; the water from the 
wells rises in a circular. brick tan, 100ft. in diameter, and 16ft. 
deep, and from thence is pamped through a 14in: main to a service 
reservoir 100ft. high (and over a stand pipe 42ft. higher to supply 
the more elevated parts of the city) by a 60-horse power condens- 
ing enging, made by Hawthorne and Co., of Newcastle. Thereis 
also a 40-horse power Cornish engine at the pumping station, 
which some years since was mtn enough to pump the water 
required for the city, but in 1857 the increase in the consumption 
had become so great that|it was found necessary to have more 
engine power, and in 1858 a new engine was put down ; since then 
the consumption has steadily increased. In consequence of the 
long drought this spring and summer the corporation have made 
arrangement with the Boring Company (under the advice 
of Mr. Hawkesley) to sink an additional well, 7in. in diameter to 
the depth of 400ft., if they do not find water before arriving at 
that depth; and as you have seen to-day, the boring is progressing. 
The number of houses supplied at the present time is 8010, and 
the number of water-closets 4300, no charge being made for them 
unless they are on the first floor. The total cost of the works has 
been £33,000, The following is the analysis of the water made by 
Professor Miller, Kings College, by order of the Lords of the Privy 
Council, August 20th, 1860 :— 


Hardness, before boiling (Clark’s scale) 10°9 deg. 
2 after boiling one hour .. .. aT 
Specie gravity .. «s «0 «2c © 1000°18,, 
Solid contents in grains per imperial gallon :— 
DOR cs. ‘ec, -se.04 4a, oe ee So ce ce cv 17°76 
Volatile and combustible matter a oh oe wer ee Ge 
Total, solid mattor .. 19°20 
Nitric acid .. 0-16 
pC ar Cree ee ee 0°86 
Cubic inches of gas per gallon :— 
ee ee ee Oe 
Oxygen . oo SRRMTE.. 22 eos oe ce oe oe @ 165 
Nitrogen .. 7G S w. w. we 444 
Total quantity of gasin solution .. .. -. 15°22 
Proportion of oxygen to nitrogen—l1 in 2°69. 


The average annual quantity of water for the last ten years 
has been 2°35 million gallons, and the consumption of coal during 
that period, annually 680 tons. The whole of the works were 
designed and carried out by Mr. Thomas Hawkesley. 

The following paper was then read by Mr. Mellis, C.E.:— 

You have to-day had an opportunity of inspecting the buildings 
and machinery with which the General Sewageand Manure Company 


e. It has afforded me much pleasure 
the parts of the works, but I doubt if it 
complete without giving you also afew statistics in connec- 
tion with the undertaking. I think much harm has been done, and 
the solving of the great sewage problem greatly retarded by a want 
of unity amongst those who are really seeking the public good in 
this matter. There are other reasons also why more progress has 
not been made, and amongst them I would mention—the consti- 
tution of the sewage question into a cial one, with the idea 
that large fortunes were to be made directly from the sale of 
sewage manures. This has caused much disappointment, distrust, 
and discouragement ; the tanner in which rival schemes are 
pitted against other schemes, the oters of them entirely for- 
etting or losing sight of the fact’ that each locality and town must 
fs dealt with on its own peculiar circumstances, and that however 
well any one plan may answer in one place, it would be an entire 
failure perhaps in another ; and lastly, though not least, I would 
allude to amateur chemists and amateur engineers, who have done 
more to retard matters than anyone else,’ I trust that you will 
agree With me in thinking that in our Coventry undertaking we 
have axcénded’ the ladder of ss by a few steps. It is the 
first instatice of any town in the United Kingdom having got over 
the sewage difficulty throtigh the application of a precipitation 
process. Many attempts have been made to deal with portions’ of 
the e of & town, but is a very different matter when the 
whole of the sewage, night and day, is dealt with ; for the flow of 
sewage, like time and tide, waits for no man. The fine weather 
a e flow ‘of sewage from Coventry, which has a population of 
40,  mountsto 18,000,000 gallons in théday of twenty-four hours. 
As you have seen, the first process is that of mechanical straining 
of the sewage; the second is the adwixture of the principal 
chemicals ; the third is the admixture of a small quantity of milk 
of lime ; the fourth is the precipitation of’ the solid matter; and 
the fifth is the drying of the sludge into an agricultural manure. 
The se of ge hp about five tons of dry manure 
daily, and this is chemically valued at £3 per ton. Of course the 
demand for the manure must be gradual, more espe ally as there 
are’a large number ‘of; persons ‘who have: no faith in sewage 
manures. For my own part I ‘can only say that afew years ago 
I also was sceptical on point, but since I have observed the 
effects produced upon , through its application at Whitley 
Farm, I am quite sure that it possesses valuable fertilising qualities. 
he Coventry works have only béen in operation four months, so 
that it w be premature to produce any statistics as to the cost 
of working ; but this I feel Imay safely say, that if all the manure 
finds a market at its stated boa the returns will be greater than 
the expenditure. I would at the same time advise local authorities 
not to rély too much upon fhe returns, but first seek to deal with 
their sewage as they do with any other portion of the municipal 
machinery, such as police, 8, sewers, &c. &c., and then 
endeavour to make as much as possible out of its products. I 
think a t+ deal more would also be See oe in solving 
sewage dificulties if more omar’ Aaa straightforwardness were 
shown in the discussion of the matter. I am, therefore, not dis- 
posed to hide from you any of our shortcomings at Coventry. Of 
course we have our hittioulties, and’ our onal accidents, but 
we do not try to put a clean face on the works for an 
"You will have seen that we are overburdened wi ludge, 
is'in'a meastire due to our drying machinery having been 
1 last five'or six weeks, to enable 
otanew sludge filter immediately over 
g machines, atid to make arrangements for new 
peck Be od a eg ge + Saco the should be burnt 
to the chimney stack. is the principal 
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e wh a see 80 much undried sludge on the premises, 
thoy bh 4 the same time I would mention that the drying 
pee Sn is not quite adequate to the rest of the works. 
anticipate, however, that with Messrs. Milburn’s new filter the 
present machines will dry four-fifths of the sludge, and that the 
erection of the ing hine and filter, space for which is 
provided in the buildings, would dry the remainder. You will 
also have noticed that at present the machinery for pulverising the 
manure is not yet completed. In conclusion, I would mention the 
Nuneaton sewage works, which have so er figured in the 
newspapers of late. The company has d them in operation for 
two — but the works are now quite inadequate to deal with 
the large increase in the flow of sewage, through leakage of river 
and subsoil water into the sewers, and the genie that 
arisen is merely whether the comeney or the local board of 
health should enlarge them. I have taken this opportunity of 
mentioning this, because I am desirous of preventing a valuable 
process from being marred by a mere question of pounds, shillings, 
and pence. 

Mr. Angell opened the discussion upon the paper by remarking 
that he felt bound to say the works, as works were well adapted 
to the purpose to which they were devoted, and reflected great 
credit upon the engineer. He was not in a position to express an 
opinion upon the result of the chemical treatment of the sewage 
adopted. He hoped he might say they were in a position to 
approach the subject without prejudice, and he would assure Mr. 
Mellis that the Association would welcome any attempts to solve 
the sewage difficulty, whether those attempts came from engineers, 
chemists, promoters of companies, or any other persons, At the 
same time, as responsible officials, they felt they could not give 
their countenance to everything which was brought before them, 
without its undergoing due and proper testing. He thought that 
the company had scarcely been at work long enough to determine 
the question of commercial value of the residuum, Speaking from 
experience he said that the cost of treating sewage by chemical 
process was very large. Speaking for the population of West Ham 
(where he is engineer), he could say with a population of 70,000 it 
had heen ascertained that for the chemical treatment of their 
sewage by one process £14,000 a year would be required. This 
was a very large sum of money to expend upon chemicals, and the 
most that they were promised was that they might get a result 
which, if it did not pay, would at least involve them in but little 
loss. This was of course a very serious thing. He thought the 
promoters of companies ought to be in a position to prove that the 
towns and town councils at least would not suffer loss. Then 
there was the difficulty which they had experienced that day, when 
a large volume of storm-water was poured down the sewers, went 
through the works, and must have washed out a very 
quantity of the valuable chemicals which had been deposited ir 
the tanks. These were among the reasons why he thought, as he 
had at a previous meeting said, Government ought to take the 
matter up, and give them some assistance. At present they could 
get no reliable information from that source, asto whether defeca- 
tion was the better principle, or to place the sewage upon the 
land. He recommended that a commission should be appointed to 
test this question. He might say, and it was in favour of Dr. 
Anderson’s process, that three months ago he paid a visit to the 
Coventry works, and he took a sample of the water. He also 
took at the same time a sample of the effluent water from another 
works, where the sewage was treated upon a different principle. 
He looked at both the samples in three days after taking them. 
That from Coventry was still pure while the other was most 
offensive. He put the bottles up again and on the preceding day 
(Friday) he had opened them again; that from the Coventry 
works was still without smell or taste, while the other was in 
a most offensive state, showing that decomposition had been 
going on very rapidly. Purification was, of course, a relative 
term. If the stream into which the sewage was poured was 
not to be used for domestic purposes obviously it would not need 
that the effluent water should be rendered so pure, as in the 
event of a river being a source of domestic supply it would be 
requisite it should be. Mr. Angell then passed on to refer to the 
difficulty of drying which, he thought was one of the greatest 
difficulties connected with the system. He was bound to say he 
thought Milburn’s apparatus would prove a failure, as it would not 
dry ordinary sewage sludge except at a great cost, They had 
noticed that day that the sewage was ag rp into one of these 
dryers at one end in a liquid form, while it came out at the other 
end dried. But it had struck him in connection with this aspect 
of this subject whether some absorbent agent could not be disco- 
vered and applied, and quicklime had suggested itself as such an 
agent, which, if applied to the sludge, would absorb the moisture 
and promote the drying process, while it would add to the manure 
a property which to some lands would be of a very valuable kind, 
When in the Potteries he found there was a waste substance— 
plaster of Paris—and it struck him that the combination of 
this plaster of Paris with the sludge might effect to some extent 
the desired end. But he did not think that Milburn’s apparatus 
at all solved the difficulty, and reiterated the opinion that the 
Government ought to come forward and put them out of their 
difficulty. Here they had one inspector telling them that nothing 
would do but to put the sewage upon the land—irrigate—while 
another distinctly affirmed that it was utterly foolish to suppose 
tliat any such system as that could possibly do. So that they 
were in this position. If they followed the advice thut was given 
them by one inspector of the Government, they would be imme- 
diately set upon by another. He must on that what he had seen 
that f he tended to convince him more ever that the sewage 
must go upon the land. They had noticed that the effluent water 
that passed into the river was ——— pure, while what 
came from the tanks was not pure. But whatever might be their 
opinions upon these questions, he was sure they would all be 
unanimous in according a vote of thanks to Mr. Melliss for his 
paper and for his kindness in attending that day to explain to 
them the nature of the process, 

Mr. Piddock, borough surveyor, Nottingham, said he had come 
that day to see the process of the Coventry sewage, and he was sorry 
to say he could not pronounce any eulogy upon it, As far as he 
could see it was no new system. It was the same principle that 
he himself had carried out ten years ago, but which he had aban- 
doned, in fact it had proved so unsatisfactory that they had three 
injunctions from persons residing on the river, because of the 
impurity of the water, and they were driven on to i tion. He 
had been surprised that there had been no statistics adduced, 
That was a most important element in the calculation, and he 
would have liked to have known what the cost of the shale was, 
He thought it was scarcely fair to keep facts of that nature back. 
He had used shale, obtained from Norway, which had oost £5 per 
ton, and which was, of course, a heavy cha: Then he 
tried different kinds of clay, but these, too, not yielded the 
results he desired. But after this system of treatment, the sewage 
really was identical to that used by Dr. Bird, who was the first to 
suggest the use of sulphates ; for in all the other modifications 
this was the basis, Having remarked again upon the use of various 
kinds of olay, hesaid that he had found that the ferruginous ¢lay 
was best and cheapest. ' They had been able to send down into the 
river a clear outflow of effluent water, but it fermented 
and produced impurity. He had come to the conclusion that 
there was no chemical treatment known which would prove suc- 
cessful,” He thought that downward filtration, such as had been 
carried out by Mr. Denton, of Merthyr Tydvil, might do, but 
practically, he believed, that the sewage would have to be put 
over large areas of land, and irrigation was the real’ solution of 
the difficulty. Sewage treated chemically would, after having been 
poured into the river, sooner or later prove foul, 





Mr, Steph borough engineer of Leicester, said that he too 
had been Tole to uce a clear water, but 
that after it, had in the water a little while it soon became 


impure, His opinion was that it would have to come upon the land, 





So he tho # that probably the best way would be to combine the 
ee chemical and land, 


two processes, 
Mr. Pritchard, borough engineer for Warwick, argued for the 
ing into aecount the utilisation of sewage, but he warned town 
authorities from expecting too ¢ returns. He, too, was in 
favour of the combination of the two rege, chemical and irri- 
gation ; and agreed with the remarks of the president as to the 
importance of commissioners being appointed by Government to 
thoroughly investigate the matter, and give them some definite 
and authoritative information. . 

Mr. Harper, of Merthyr Tydvil, remarked that this was the firs: 
time he had had the pleasure of meeting them, and he was glad to 
find so much unanimity g- He said he had had con- 
siderable experience in d g with the sewage question, and some 

ears he had constructed works at Cheltenham. The general 
Foard of health of that day had sent down Mr. Austin to investi- 
gate the matter, and they had adopted the plan of precipitation 
and filtration. The tanks had a = ———- Se - ae 
to carry out these two processes, but they i e (Mr. 
Harper) had cmmpeaen the original works at Whitley for this 
town, seventeen or eighteen years ago, as a contractor. They too 
did not answer. He confessed he not seen all that he had 
expected that day. Some time since, at Merthyr Tydvil, they had 
been visited with injunctions, which had cost the town some seven 
or eight thousand pounds. A sewerage system had been con- 
structed at a cost of £30,000, and they were now engaged in the 
construction of works for the treatment of town sewage, which 
would cost another £60,000. They had purchased 400 acres of land 
for this purpose. The Court of Chancery had sent down Mr. 
Bailey Denton to the town, to inspect and report whether some- 
thing could not be done while these works were in process of 
preparation to mitigate the nuisance which existed. The Rivers 
Commissioners in their had made some remarks upon inter- 
mittent filtration. Dr. Franklin had said that an acre of land, 
upon this principle, would receive and defecate the sewage from a 
population of 3000. Mr. Denton had recommended the setting 
apart of twenty acres for the carrying out of the principle of down- 
ward filtration. These twenty acres were divided into four parts 
of five acres each, and each of these parts re-divided into eight 
plots. They were deeply drained to the depth of 7ft., the land 
was of a light friable loam character, overlying a stratum of 
gravel ; so that the drains need not be nearer together than sixty 
yards, and though so far apart the land was completely drained. 
That system was only at work a short time—eight or nine months— 
and it was not, therefore, long enough time to determine as to 
what really would be the results, and as to whether the land thus 
treated would not itself become a nuisance. Referring again to 
Dr. Franklin’s estimate, Mr. Harper gave it as his opinion that an 
acre of land would not take the sewage from 3000 inhabitants, but 
that 500 would be quite as high an estimate as ought to be made. 
Generally speaking, he expressed himself as decidedly in favour of 
irrigation, 

Mr. Wyles thought it would be fair to ask Mr. Melliss as to 
what proportion of water was flowing out and over the land that 
day at the works, There seemed to be an impression among some 
of the gentlemen who had inspected the sewage works that a 
large quantity of water was always going off improperly dealt 
with into the river Sherbourne, whereas he had been told it was 
only on extraordinary occasions, as on that day, when there was a 
heavy storm, that any water thus went into the river. 

Mr. Melliss said that on occasions like that of the heavy storm 
of that morning they could not get the whole of the water on to 
the filter bed, but that under ordinary circumstances the whole 
passed through the filter bed, and therefore went into the river in 
the condition in which some of them seen the water issuing 
from the lower drains that day. 

Mr. Piddock remarked that he thought the use of chemicals 
would produce a gelati bst , which would very soon clog 
up the filters, He thought three acres would not be sufficient, 
and would soon get = up. 

d for his p that 





__ Mr. Melliss said that Dr. Anderson clai 
it was the cheapest, and that the effluent water was good. ‘That 
day, as they had seen, there had been a great flow of water in a 
large proportion of mud, which mixed with the water, and which 
had produced a bad impression upon the minds of those who 
viewed it, Ordinarily they had not that condition to contend 





2920. Improvements in apparatus to be employed in the manufacture of 
Gas for hea’ or ill John Carter Ramsden, Smith 
House, le, Halifax, Y 2 

2922. Improvements in Looms for Weavixc, Herbert Portway, Hipper- 
holme, near Halifax, Yorkshire. 

2924. A new or improved instrument to be employed in SLavcnTeRinc 
Oxex, Horses, and other animals, Robert Baxter, Ealing Dean, 


2926. An improvement in Woven Fasrics, and in the means of producing 
the same, Arthur Barraclough, Boys Mill, Halifax, Yorkslire.—26th 
August, 1874. 


Inventions Protected for Six Months on the Deposi 
Complete 3 cations, ers 


2990. Improvements in Rorary Stream Encines, Robert Duncan Milne 
Los Angeles, California, U.S.—let Septeber, 1874, < 

2993. Improvements in machinery fur Breaxinc Stone and other bard 
substances, George Henry Goodman, Penrose-street, Newington, 
Surrey.—lst September, 1874. 


Patents on which the Stamp Duty of £50 has been Paid 
2303. Breacatnc Powper, John Knowles Leather, St. Helen's, Lanca- 
on On September, 1871. 
5. Cooxinc ArpaRaTus or Kitcugn Ranogs, Ebenezer Thornt 
Bradford, Yorkshire.—Ist September, 1871. ae 
2309. Wasninc Woot, &c., Charles Hoyle and Isaac Bailey, Keighley, 
arnt peinn.— Lat September, 1867. r 
8. Fitrertneo Pggsses, William Brockes, Chancery-lane, London. —8t 
September, 1871. a 3 ' 
2382. ee Vacucm Gavoes, Edward Rau, Rue d’Arlon, Brussels, 
Igium.—9th September, 1871. 
2416. Screw Prope.vers, Charles Denton Abel, Southampton-buildin 
Chancery-lane, London. — 14th se tember, 1871. 3 ” 
2467. Torsion Sprincs, William Robert Lake, Southampton-buildings, 
London, —19th September, 1871, 
2353. Sriints, John Tonkin Cocking, Penzance, Cornwall. —6th September 





1871. 
2374. Uritisinc Bye Propvucrs of the soda and potash manufactures 
James Mactear, Glasgow, Lanarkshire, N.B.—8th September, 1871. ‘ 
2357. CONSERVATORIES, &c,, Major Kdward Horley, foddington, Hedford- 
one —6th ag yon sly ai a 
EVOLVING Battery Guns, Alexander Melville Cla » - 
lane, London.—Srd November, 1871. ne ney 
2348. CasTinc CuILLep Rouis, John Henry Johnson, Lincoln’s-inn-fields, 
London. — 6th September, 1871. 
2355. Expansion VALVE with seJf-acting valve motion, Edward Thomas 
Hughes, Chancery-iane, London.—tth Septemer, 1871. 
236”. Paintina Macuinery, Tompkins Delavan Jermain, Chancery-lane 
London.—7th September, 1871. ‘ 





Patents on which the Stamp Duty of £100 has been Paid 

2482. A Brqurp or Composition for watering strects, &c., Henry Oct wvius 
William Vooper and Elizabeth Foster Cooper, St. George’s-ruad, Loudon. 
— 2nd September, 1867. 

2537. Pruntinc Macuinery, David Payno,. Otley, Yorkshire. — 7th 
September, 1867. 

2541. Pupp.ine, &c., Jamer Whitham, Perseverance Ironworks, Kirkstall- 
road, Leeds, Yorkshire.—7th September, 1867. 

2552. Looms for Weavine Carpets, John Marsden, Halifax, Yorkshire — 
Oth September, 1867. 

2520. Sarety Vatves, Alfred Vincent Newton, Chancery-lanc, London. — 
5th September, 1867. . 

2539. ALLUMINATING Roor and Roor Pavement, Benjamin Franklin 
Stevens, Henrictta-strect, Covent-garden, London.—7tn September, 1867. 





Notices of Intention to Proceed with Patents. 
1432. Fire-orates, Robert Chalk, Accrington.—24th April, Is74 
1462. Power Looms for Weavine, &c., Henry Shaw, William Ditchfield 
and John Knowles, Blackburn. . 
1465. Paint, Robert Owen, Bowdon.—27th April, 1874 
1476. Roapways, &c., James Alexander Richmond Morison, Lombard 
House, George-yard, London. 
1477. Guipine Piston Rops, William Hayden, jun., Chichester. 


1483, Raisine and Lowgnrine Weicnuts, &c., Jolin Crowley, jun., Sheffield. 
—28th April, 1874. : 

1490. Dinect-actinG Pumvs, Joseph William Lee, Emanuel-road, “am- 
bridge. 

1500, Motive Power, Nicholas Demetrius Spartali, Liverpool.-—29th 
April, 1874. 

1505, Lurecuina Penpv.ums, Samuel Dunscith McKellen, Manchester. 

1512. INHALING ApPaRaTUs, William Robert Lake, Southampton-)uild- 


ings, London.—A communication from Edward Reed Gardner 
1614. Fintsmine the Epors af the So_es and Hees of Boors and Snors 
Charies Henry Southall, Leeds, , 
1517. Raisep Surraces or Buiocks for Pristine, Peter Martin Shanks, 
Red Lion-square, London.—Partly a communication from John Robert 





with. As to the cost, he said it would be about £5 per million 
fallons, chemicals and labour included. He had made that caleu 
tion two or three days ago. 

Mr. Harper asked if that included the drying? 

Mr. Melliss said no. 

After some other remarks, a vote of thanks was passed to Mr. 
er for his paper and for his kindness, and Mr, Purnell 
replied. 

The meeting then adjourned, 
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Grants and Datesof Provisional Protection for Six Months. 

2799. An improved Tontc Preraration of Liquip Extract of Beer or 
Meat, Edward Theodore » Christopher Gandy, William Foyl, 
jun., and Edward .—Partly 





James, Liverpool @ com- 
m™ tion from Joseph James Livesey, Montreal, 


2808. Improvements in Srinnryc and Twisting Macuinery, Samuel 
Edw Asquith and Frederic Alexander Greenwood, Leeds, York- 


2804. Improvements in the Treatment of Oi1rs and Farry Susstances, 
and apparatus therefor, William Simon Hollands, Finsbury- 
—— , 3 Arthur Ilbery, Marquis-road, Canonbury, London.— 

ugust, ; 

2876. Improvements in the form and arrangement of Stream Boi.ers and 
of tubes for the same, for the rapid uction of steam for prolonging 
their durability without the risks of explosion often arising from the 
irregular distribution of the peat, oie for effecting economy of fuel, 
Alfred de Pindray, Hag yarn oY estminster. 

2878. Improvements in Lamps or lighting apparatus, Joseph Norman 
Aronson, Langham Hotel, Portland-place, London, 

2880. Improvements in the construction of Taps or Vatves, James 
Houghton, Salford, Lancashire, 

2882. Improvements in Rar-way Carriaces and other , Michael 
Henry, Fleet-chambers, Fleet-street, London.—A communication from 
Henry Giffard, Bonlevart St. Martin, Paris.—2lst August, 1374. 

2886. A new and improved machine for Bausuine Lapixs’ and GEentLE- 
men’s Harr, Frank Neves, Highgate, Mid 4 

2888. Improvements in TANNING Hipes, and in apparatus employed 
therein, Richard Hamlyn, Shalford, Surrey, and Henry Laurence 
Farrer, Gosden Tannery, near Guildford, Surrey.—22nd August, 1874. 

2894. Improvements in street and Lamps or Lant and in 


ERNS, 
apparatus for the su of gas thereto, and to other 
Seer David dulete figh Halters, teedon 1 


on, 
2896. An improved Hypro-THERMIC Press, Ferdinando Tommasi, Paris. 
2898. Improvements in CinpeR Sirrers and CoLixcrors, Ed 
Hawkins, Stainsby-road, Limehouse, London. 
2900. Improvements in the construction of Prore.iers, and in the 
ment of the engines and driving gear for actu the same, 
Nicholas Demetrius Spartali, Liverpool. —24th August, 1874. 
2902, ay TRAVERSING CRaNk aa aa for Motive MecHanism, 
| John Hardy, Huish, Yeovil, Somerse 
Wirpow Frames, 


290: ts in the construction of Wn 

and in the hanging of window-sashes, Charles Mansfield Lloyd, Morn- 
ington-crescent, London. 

2006, Improvements in Braxes for CARRIAGES on common roads, 
Toussaint Yves Ménard, Boulevart de Strasbourg, Paris. 

2908, An improved Hypro-raermic Puncarsa Macuine, Ferdinando 


‘0 

2910. Improvements in cable to Venetian and Ro.isr 
Buinps, Robert George Stubbs, N. —25th August, 1874. 

2912, An ———— MBRELLAS and Parasois, John 

J on. 

2014. Oortaln improvements in Mixtwo Laxrs, and in apparatus connected 

provements in machinery for Ro.uine Bars for the manufacture 

ct noms iar, Moneus end otler hooled animals, George Miller and 
Ben Wilson Raine, Dublin. 

2918. Improvements in TazRMomertenrs, Louis Paschal Casella and Samuel 
George Denton, Holborn Bars, London. 





1523, ManvractuRine Ice, &c., Theophilus Larking Joyco, East Moulsey. 
—A communication from Isidor Seiten. —3vtA April, 1874. " 
1530. Cisrerns, George James Brine, Brunswick-road, Southsea, and 

Thomas Allen, Russell-street, Southsea. 

1534. Puriryine the Quinoipine of Commercs, William Henry Maxwell 
Blews, Birmingham.—A communication from Dr. J. E. de Vrij. 

1544. Macnines and Toors for Searing Mera.s, George Arthur Crow, 
Newcastle-upon-Tyne. 

1547. Prerarino Peat for Furt, Sir Francis Charlies Knowles, Lovell’s 
Hill —ist May, 1874. . 

1553. VaLve OiL Cans, Jacob Henry Radcliffe, Waterloo-street, Oldham. 
—2nd May, 1874. 

1563. Drawine and Sprsntxc Cortox, Joseph Ward, Blackburn. 

1566. Exptostve Comrounp for BuiastinG, Robert Gottheil, Linden 
Strasse, Berlin.—A communication from the Rhenish Dynamite Manu- 
facturing Company. 

1567. ANEMOMETERS, &c., Robert Mann Lowne, East-end, Finchley. 

1570. Ercuine on Srsex or Inox, &c., Thomas Skinner, Sheflield.—4th 
May, 1874. 

1579. TracTion ENGinE or Mecwanicat Horse, Wiiliam Edward Gedge, 
uammamaie Strand, London.—A communication from Charles 

re 


1687. Impicatine and Reorsterine or Recorpinc Variations in Pres- 
surg, &c., John Henry Johnson, Lincoin’s-inn-fields, London. —A com- 
munication from Redier and Co.—5th May, 1874. 

1594. AoricuzTURAL IvpLemxEnts, &c., Frederick Curtis, Boston, Suffolk, 
Massachusetts, U.S.—A communication from Archibald MacMartin. — 
6th May, 1874. 

1607, MawuractuRine ALcono.s, Alphonse Piver, Boulevart de Stras- 
bourg, Paris. 

1608. Apriyixe Postacs Stamps to Exve.ores, &c., Henry Dockrell, 
Dublin. 

1610. Constauctixe Buitpixas, &c., Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London.— A comniunication from Dr. E. 
Jaehne.—7th May, 1874. 

1630. Waaprers or Exvetores used in Ortcake Makino, &c., Henry 
Searle, Hull.—Sth May, 1874. 

1636. SeraraTino the Fisres of Sirk Rags, Charles Denton Abel, South- 
ampton-buildings, Chancery-lane, London.—A communication from 

Ee Ernst Mueller, 

1642. Workinc Lock Gartss, Perey Graham Buchanan Westmacott, 
Elswick. 

1659. Lock Gates and Caissons, Percy Graham Buchanan Westmacott, 
Elswick.— 9th Alay, 1874. 

1666. Sawtno Strong, &c., Richard Cox, Weymouth.—13th May, 1874. 

1711. Excuse for Pomero Gases, &c., John Beale, East Greenwieh.—lith 


May, 1874. 

1735. Sprvsxinc Macaivery, Henry A. Chapin, Southampton. buildings, 
Chancery-lane, London.—1lith Muy, 1374. 

1762. Rerinixe and Puriryinc Merais, Jules Joseph Laveissitre, Rue de 
la Verrerie, Paris. —18th May, 1874. 

1839. InpeListe Ink, John Garrett Tongue, Southampton-buildings, 
ee Ba London. — A communication from Pierre Auguste 


Gaffard. 
~~ Firsntne Rops, &c., Alexander Jack, Glasgow, N.B.—23t4 May, 
1874. 


1856. Ruppers for Screw-Prope.tep Vessets, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from Otto Schlick.—27ta 
May, 1874 

1919. Looms, James Moore; Coventry.—2nd June, 1874. 

1968. PavEMENTs or SURFACE CoveRiNGs, Samuel Hawksworth, Doncaster. 
—6th June, 1874. 

1982. Maxine Movutps for Castine, John Boyd and Thomas Alexander 
Boyd, Shettleston, N.B.—sth June, 1874. 

2013, Economisine Fuxs, &c,, Nicholas Black and Andrew Leiper, 
SOT N.B.—10th June, 1874, 

2050, pousp Eyaes, William Edward Newton, Chancery-lane, 
London.—A communication from William Baxter, jun. 

2062, BREECR-LOADING SMaLl. ARMs, William Middieditch Scott, Birming- 


ham.—1ith June, 1874. ‘ 
2161, PorTaRLE John Newton Mappin, Queen Victoria- 
—20th June, 1874. 


2228. Carrying CatTie, &c.,in Vessets at Sea, Francis Heron Relph, 





Merton,—27th June, 1874. 
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7. Perera Apraratous, Thomas Lester, Ossington.—27th July, 

7 

2676. Recervire and Treatrsc Human Excret#, James Alexander 

anning, South ton-buildings, London.—Ilst 4 , 1874. 

2803. SPINNING and TwisTiINc MACHINERY, Samuel Edward Asquith and 
Frederic Alexander Greenwood, Leeds. 

2304. Treatine Ors and Fatry Sussrances, William Simon Hollands, 
Finsbury-place, London, and John Arthur Ilbery, Marquis-road, Canon- 
bury, London.—13th August, 1874. 

2805. Hyprautic Bovt-makine Macatnery, &c., Andrew Betts Brown, 
Edinburgh, N.B.—14th August, 1874. 


2815. TreaTina Merats and their ALLoys by beng A them to the 
action Fd liquids, gases, &c., Wade Hampton Smith, Edgbaston, 
m. 


ing ? 

2822. Cement, Granville Hamilton Forbes, Broughton Rectory. 

2824 Cocks or Vatves, Samuel Henry Johnson, Lea Bank Works, 
Stratford.—15th August, 1874. 

2840. ComBINED SMOOTHING, PoLIsHiNG, and FLutiNe Iron, Alfred Henry 
Cramp, Brixton, 

2845. Vatve Grar for Stream Enatnes, Robert McGlasson, jun., Brixton.— 
18th August, 1874. 

2852. PorTaBLEe TaBves, Peter Cameron, Salford. 

2859. Manuracturtnc Fasrics in twist lace machines, Joseph Booth, 
Radford-road, New Basford. 

2861. Looms for Weavino, Frederick Page, Coventry.—19th August, 1874. 

2864. Cottectinc Fares, Cuecxs, or TICKETS on iblic conveyances, 
theatres, &c., John Henry Carter, sen., and John Henry Carter, jun., 
Park-square, Leeds. 

2866. Facititatine the Curtino of Corks, Buxos, Sarves, and other 
similar articles into PaRaLLeL, Rounp, or TAPERED Snare, Sebastian 
Anderson, East Hainault Lodge, Chigwell-row, Essex.—20th August, 
1874. 

2878. Lamps or LicutinG Apparatus, Joseph Norman Aronson, Langham 
Hotel, Portland-place, London. —2lst August, 1874. 

2903. Sewine and other Treapie Machines, Ed d Wright, Evesham.— 
25th August, 1874. 

2900. Rotary Steam Ewnoines, Robert Duncan Milne, Los Angeles, 
California, U.8. 

2093. Breakino Stone, &c, George Henry Goodman, Penrose-st-eet, 
Surrey. —lst September, 1874. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 
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.; 184, 84.; 154, 8d.; 171, 18. 2d.; 180, 2s. 6d.; 197, 10d. ; 
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ampton-buildings, Chancery-lane, London. 














ABSTRACTS OF SPECIFICATIONS. 


669. Steam Generators, 7. and 7. Vicars and J. Smith, Liverpool.—Dated 
23rd February, 1874. 

The main object of this invention is to provide an efficient steam 
generator for use in combination with the patentees’ well known self- 
stoking furnaces. First, the steam generator haa water tubes which form 
the top and sides of the furnace, the front ends of such tubes being con- 
nected into a supporting box of rectangular or other shape. Secondly, in 
combination with the first part is a flue or flues passing through the 
lower shell or shells of the generator. The flames and heating gases 
strike against the front supporting box and water tubes, and pass thence 
through the flue or flues and around the shell or shells to the chimney. 
Thirdly, the self-stoking furnace patented in 1868, No. 3166, is modified 
to suit the new steam generator by increasing the distance between the 
fuel feed and fire-bars to about 20in., employing three or more feed 
plungers placed above the furnace door, and building a brick arch between 
the ashpit and the plungers. The modification of steam g tor preferred 
is described. 

673. ag Tecrorapny, J. Baggs, Surbiton, Surrey.—Dated 23rd Feb 
ruary, 4. 

This invention consists, First, in arrangements of apparatus and methods 
of working the same, whereby great force and intensity is given to very 
faint curreats or impulses of electricity; Secondly, in giving a directive 
force to currents of electricity, so as to cause them, as may be desired to 








Sass Copestbed, Tho ortiliclel batter, ox the pieriied bette. bo need 
separately, or they ma together in any jestred proportions 
are perfectly pure a | wholesome and free from d qualities. 

685. TENNIS, W. C. Wingfleld, Belgrave-road, Pimlico.—Dated 23rd Feb- 


ruary, 1874. 
The feature of novelty in this invention consists in constructing a new 
ond Inagroved paneabie suant Sn so enstent gue of Seaate by 
means of an men on, triangular nets placed in certain 
ee “ther by means of standasds and ropes driven and Sxed 
e ground. 
686. Sroppinc anp Startinc Tramway Cars, J. H. Betteley, Cornhill.— 
Dated 28rd February, 1874. 

The feature of novelty of this invention consists in an improved mode 
of stopping and starting tramway cars by means of three bevel friction 
whi one of which is keyed on one of the axles of the car, the second one 
is loose thereon, and serves to convey motion from the fixed to 
the loose wheel. The loose wheel carries a round which a chain 
fixed to springs may turn, A double pawl on the face of the 
said pulley and acts on a cog-wheel keyed on . The combined 
action of the chain springs and cogwheel serves as a brake, and the recoil 
of the springs starts the car. 

687. Bisutpuive oF Carson, 8. H. Johnson, Stratford, Essex.—Dated 28rd 


February, 1874. 
cation describes using a horizontal retort for 
vaporising the - ur and a vertical retort for heating the carbon. 
Suitable methods of setting the retorts are described. 
one. pres Macuines, G. W. Baker, Wilmington.—Dated 23rd February, 
4. 


This invention relates to improvements in sewing peotince, potions 
applicable to sewing together the edges of wet and untam hides and 
other chemically treated materials, an in th 
arrangement and combination of the different 
the a working parts are placed above 

are out of the way of and are Tt mage from injuriously acted upon 
by wet or chemically treated hides or other su ces sown to- 
gether thereby. 8S dly, the 1 tion consists in the means of guiding 
and supporting the thread to form the stitches. Thirdly, the invention 
relates toa novel application of the vibrating feed plate, to work 
in connection with a vibrating needle and cast off, Fourthly, to improve- 
ments in the construction and ent of the brake for the cast off 
bar, Fifthly, to improvements in the arrangement and construction of 
the cast off ; and, Sixthly, to improvements in the tension mechanism. 
690. TraxssuipPine Carco, 7. Turton, Liverpool, and B, Latham, Birken- 

head.—Dated 24th February, 1874. 

This relates to that class of apparatus in which endless travelling bands 
with buckets or their equivalents are ; and consists, First, in 
making the whole apparatus portable on a ship longitudinally by mount- 
ing it on four or more wheels, the distance between the wheels on one 
side and those on the other being by preference equal to the width of the 
hatchway coombings. This for the purpose of giving stability. Secondly, 
in using two or more endless chains or bands provided 
their equivalents for carrying baskets or other containers ; and making 
the pb chains and other carrying pulleys movable beminen ng See the rising 
frame for the purpose of bringing ion close to the cargo to be discharged. 
691, Exrractinc GoLp, T. Bright, Liverpool.— Dated 24th February, 1874. 

Metallic antimony is fused with ores, compounds, or mixtures, and the 

‘old thereby alloyed with the metallic antimony. The alloy falls to the 
ttom of the material under treatment, from whence it can easily be re- 
moved, When the alloy becomes sufficiently rich in gold—it may be by 
repeated use—such gold is removed by oxidising the antimony in any of 
the ways at present known or suitable for the purpose. 
692. fen Fastener, H. W. Cracknell, Paddington. —Dated 24th February, 
18 


4. 

It works on the hinge principle, one plate is screwed on to the bottom 
of the top sash, the adjoining plate works on it like a hinge with an 
incision in it, and comes down on another — screwed on to the top of 
the sash, which has a movable thumb piece riveted underneath it, 
which thumb piece turns round and clinches the said plate. 

693. Pires ror WaTeRINnG Streets, I. Brown, Edinburgh.—Dated 24th 
February 1874. 
— invention senstete in the a of an iron pipe, 324 which 
, at any required dist a are openings or spaces, w open- 
a or epanee ore closed up with rings or discs of lead or other metal 
which is not liable to corrode or rust, such or discs being screwed or 
otherwise fastened into the openings in the pipes made to receive them ; 
these lead rings or discs are perforated, so as to allow the water in the 
pipes when under pressure to flow through the forations in minute 
streams. The pipe is embedded in as} te or other cement, and open- 
ings are left in the surface above those portions of the pipe fitted with the 
oe eg lead as before described. The portions of the pipe fitted with 
ead discs or sheets as described are protected by shields, so formed as to 
allow the water coming through the perforations to flow through 
in such shields over the surface of the street to be cleansed or watered. 
604. Sasu Fasteninos, J. 7. Hopki Newingt y.—Dated 2th 
February, 1874. 

This provisional specification describes several aagurovenenta, the object 
of which is to prevent the fastenings being opened by a knife or other in- 
strument pushed up through the opening between the sashes. These 
improvements do not complicate the fastening in the least. 

695. Weavina, J. Keighley, Bradford, Yorkshire.—Dated 24th February, 1874. 

This invention relates to employing pickers made of metal, ying 
tubes th h which pass the spindles and lock-picking boxes, {fn whic 


9 e 
of a machine, whereby 
table, whereby the same 














traverse one or other of two remote arrang of app 

with the same line wire, and without the movement in such a case of a 
needle, armature, or other analogous mechanical appliance; and, Thirdly, 
in arrangements for sending a duplex message through instruments at 
one and the same time. 


675. Weavina, J. Connell, Paisley, Renfrewshire.—Dated 23rd February 
1874. 


are placed the picking material, which is formed of sizing, leather, and 
india-rubber washers ; the locks are made with “pte fi ribs 
cast in the boxes ; keys are fitted in the lock wing the turning of 
the angular pieces on the ribs, locking the picking material in the boxes. 
Cloth or felt washers are placed in the tubes, rece mg | lubricators for the 
spindles. Springs are also fitted to the going parts, checking the pickers 





Two distinct warps are used, one termed the working warp being a 
comparatively fine one, and interweaving with coarser or thicker wefts, 
which latter mainly form the surfaces of the fabric. The other warp is 


termed a dead or stuffer warp, and is not interwoven with the wefts. 
Wefts of different colours are used and consisting of two sets, and the 
result is like a double or two-faced cloth, the introduction of the dead 
warp attaining the important object of preventing the colours on one 
side from showing through to the other side, at the same time that it 
makes the fabric firmer and more substantial. 


676. Drv Earru Closets, &. 8, Harvey, Retford.—Dated 23rd February, 
1874. 


According to this invention privies and earth closets have inclined 
—— to lead the soil into receptacles outside of and clear of the 
buildings. 

677. Puppiino Furnaces, 8. Newton, Dudley, and C. Newton, West Brom- 
wich.—Dated 23rd February, 1874. 


This invention consists in forming in the bed or bed plates of the furnace 
a continuous channel by — of a zigzag figure, through which a 
current of water is passed, which water, by its cooling effect. keeps the 


hed of the furnace at so low a temperature that it suffers little injury from | 


the heat of the furnace. The cast iron plates forming the bed have im- 


bedded in them wrought iron pipes of a U figure, or pipe-like cavities of 


the same figure and made in the plates by the casting process. The ends 

of the pipes or cavities, are connected together by junction pieces, so as to 

form a continuous channel in the bed of the furnace for the cooling water 

to pass through, 

680. Rock Dritimc Macnines, G. 7. Bousfield, Sutton, Surrey.—Dated 
23rd February. 1874. 

This provisional uote describes a machine in which the front 
portion, with the tool carrier and tool, is fixed to a hollow piston rod from 
a cylinder forming the rear portion. Air or other fluid under pressure is 
admitted into the back of the rear cylinder and tends to constantly press 
forward the hollow piston rod and front portion of the machine, and at 
the same time passes throngh it to a cylinder in front and gives to its 
piston a reciprocating motion, thus giving a jumping motion to the tool. 
A shaft at the side worked by a small engine gives an intermittent 
motion to the tool and also works the valves of the front cylinder. 
Arrangements for regulating the advance of the tool and for withdrawing 
it are also described 
681. Door Pista, H. and G. Agar, Whitby, Yorkshire.—Dated 23rd Feb- 

ruary, 1874. 

The purpose of utility of our invention is to effectually prevent all 
draughts from under the door, when closed, but on opening the door to 
allow the same to travel over carpets, canvas, or mat. 

682. Extnactino Grease rrom Woo. Wasusxo Scns, H. Benjamin, 
Graham's Town, South Africa,—Dated 23rd February, 1874. 

The feature of the invention is in the extraction of grease or fatty 

matters fromm wool washing suds, and converting the same into tallow, 


svap, oil, and such like articles, - 
684. AntirictaL Burren, D. Hipkins, Tipton, Sto ford.—Dated 23rd Feb- 
ruary, 1874, 


This invention consists, First, in making artificial butter by meltin; 
fat by means of steam or hot water. The fat is then drawn off and allow 
to cool. It is then raised in temperature and the olein or softer part is 
removed by pressure from the stearine or waxy The olein is then 
melted and suddenly cooled by plunging it into or it ina cold 
liquid, and it thus loses its rough and granu , and becomes 
very similar to bytter. Seon, in purifying rancid butter by melting 
it and removing any deposit; boiling it with lime water or other 
alkali and allowing it to settle; and finally, treating the Mquor thus 
cluified by suddenly cooling it in water or other liquid as in the m 


after the shuttles are gone ; and direct levers are used fixed on the under- 
side of the going parts, having leather or sizing traversing across the 
=— boxes’ bottoms, to catch the bottom parts of the pickers, checking 
, them. 


696. Srrxninc AND Twist1NG, 8. Emsley, Bradford.—Dated 24th February, 
1874. 


This invention relates to employing endless bands in proximity to the 
top of the spindles for drawing and draughting of fibrous materials ; and 
to employing auxiliary drawing rollers of larger diameters than those used 

| in spinning, and working by the sides of the ordinary drawing rollers, for 


, making mottled yarn or for covering material with another of superior 


uality and value, during the process of acing ; also to regulating the 
pews d or drag; and to Saployia a fixed spindle and flyer, to which is 
fitted a kind of Same pyeinn ‘or the purpose of putting in the twist 
| above the flyer, and before any tension or drag is put on, in the winding 
on the bobbin or spindle ; for which latter me ag tection 
| was ted to the inventor, December 12th, 1873, No. 4093, e endless 
bands pass over the draughting rollers and carrier rollers, above and in 
roximity to the top of the spindles, supporting carrying, and stroking 
bh the fibres. The auxiliary rollers work on the same tas the 
drawing rollers and by their sides, and are larger in diameter, draughting 
fibrous material to alonger length than the ordinary rollers, producing 
mottled yarn or covering one material by another of superior value ; two 
different sets of rollers of different diameters are used to form one thread 
| during the process of spinning. The tension or drag is for 
ordinary throstle spindles by a lifter plate made hollow, having a movable 
lid in which are holes, and having bushes or ‘frei fi through 
which pass the spindles ; the bushes pass the lid when at the bottom 
stroke, and have cloth washers of larger diameters ; the bo! 
laced on these washers ; the lid is actuated by eccentrics and fitted 
the bolster rails, causing the lid to lift or fall, leaving the 
to turn on the bushes, or on the bushes and lid, giving more or less fric- 
tion. On the top of the spindle or flyer is fi an @ tus of 
shape, constructed with two wings folding one over the other, and having 


an aperture on each side for the thread to poring 0 leds the 
entive twist before ing the top of the spindle, and before Jy = is 


| 
oe any drag 
uton. For spinning and twisting at a t the dle is made 
snort, and fixed in the bolster railtn which ts Titel a bask, upon whieh 


the wharle turns, baving two ee forming the flyer ; a =? formed 
in the centre to allow the thread to _— ; the thread before vy tye 
round an arm, giving it friction ; the hyn ay enter at t 


re 
e 
oosel nave Se. & ee eee PAB rym | 
w 


_ ie, on the to ich is the a) ; two slides are em- 
loyed working through the bush and wharle, wor! a small plate on 
Poe le, on the top of which an iron or other m washer havin 


indentations on each side for the = to slide up and down. To 
regulate the drag of the bobbin, the surface of the spi is reduced by 
making flat places. . 
697. Gen Bovenm, J. F. Braidwood, Bankside, Surrey. Dated 24th Feb- 
ruary, 1874. 

This ieeemaion has for ite pr amore cosets ond effectual means for 
securing the lids of gas and other retorts to their mouthpieces. 
698. Sewinc Macuines, J. M. Singer, Paignton, Devon.—Dated 24th Feb- 


rned on 


as porsible in the centre thereof, so that the material can be ti 
the feeding ring or rings at all times. 








699, Lockine Savery Lamps, E. Pulbington ond G. Addison, Clayton-le 


Tie tevenilen onasiate priadnity of & epring bois or latch working ié 
e inven as or w - 
side a small cylinder or tube, and locking the lamp automa’ when 
the lamp top bolt cannot be 


screwed down into its place, which spring 
withdrawn excepting by a person in possession 
for the purpose. ‘ 
700. Borries axp Stoppers, B. Hunt, Glasgow.—Dated 24th February, 


1874. 
The body is nearly cylindrical, being slightly tapered from the base to- 
wards the outlet end. The outletis a Fm thickened nozzle formed im- 
ey 92 See See The is a ball of 
rubber of a density to sink easily in the liquid. The nozzle is spherically 
shaped in’ so that the stopper ball may lodge in it against an 
ample surface which is a counterpart of its own form. The bottle is in- 
ternally sha; at the shoulder, so that when the contents are being 
out stopper ball rests in a concavity. 
702. Gs, J. Weston, Landsdowne-crescent, Surrey.—Dated 24th Feb- 
ruary, 5 
The lower part of a divided vessel receives volatile oil from the u 
valve wih a 


part through a aperture, in proportion to escape of vapour, 
current of coal passing through the lower part before being burnt. 
The lower part a series of hollow vertical wings filled with absorbent 


material, and the gas in its passage is caused to take a z course to 
to reach the outlet aperture in a thoroughly impregna’ rt purified 


704. ConTROLLING THR ADMISSION OF STEAM, FE. Hulme, Liverpool, J. 
Hulme and W. Hulme, Brag ford.—Dated 25th February, 1874. 

The main objects here are—(a) to regulate the motion of the slide valvo 
in such manner that an equal quantity of fluid shull be admitted to each 
end of the cylinder, and (0) to so arrange the governor that it will operate 

expansion valve and maintain uniform speed of the engine. Under 


the first eccentric or elliptical gearing is employed to drive the 
eccentric from the crank shaft. Under the Second part a train of four 
wheels is em ed to transmit motion from the crank shaft to the 


eccentric. two intermediate wheels are held in contact with each 
other, and with the first and fourth wheels by links. The governor, 
when it revolves above or below its normal speed, causes the two inter- 
mediate wheels to partly revolve around the first and fourth wheels in 
one or the other direction, and <o alter the lead of the cut-off eccentric. 
Elliptical or eccentric gearing connects the eccentric with the fourth 
wheel of the train. 
705. Proves, J. Davey, Crofthole, Cornwall.—Dated 25th February, 1874. 
This invention consists in certain improvements which are applicable 
to single-furrow, double-furrow, and tripple-furrow turn-wrest ploughs, 
but es ly to double-furrow turn-wrest ploughs, whether the same 
are actua’ by horse or steam power. In the case of a double-furrow 
turn-wrest plough, a horizontal boss is attached to the fore end of the 
front beam, which boss carries the front or furrow wheel or wheels, and 
which latter is or are self-actingand runs or run in the furrow. Thes' 
wheel usually employed in double-furrow ploughs is dispensed with, and 
the steerage is effected by arrangements in connection with the draught 
part of the plough. The hind part of the frame is suspended on a wheel 
attached to the stilts, which are hung to the frame, and at the headlands 
are vertically reversed and held in proper working position by means of 
a catch, such operation being effected whilst the plough lies in a hori- 
zontal me peers and suspended on large bevel washers which are attached 
to the land wheels. 


‘706. Rotary Enaines, G. A. Teulon, Hampstead.—Dated 25th February, 
1874. 


Hitherto the reaction or thrust of the shaft of a screw or other similar 
propeller has g lly been counteracted by expedients involving very 
considerable friction, and therefore to an equal extent a direct loss and in- 
direct waste of propulsive power. The invention has for its object to 
cause such a counteraction by means of the prime mover as shall impart 
to the propeller shaft an axial strain (either of tension or of compression 
as may be ee | in a direction contrary or opposite to the normal 
reaction or thrust of the propeller. The invention is applicable (by use 
either of steam or of other motive power) to other purposes where it may 
be necessary intain a conti thrust or counter thrust combined 








with high a , asin boring machines in taking weight off the 
bearings of a tur under a deep fall, and in other cases. The inventor 
employs for this pane an adaptation of the form of rotary engine 
(known as Hero’s in relation to steam, or Barker’s in relation to water), 
which revolves by the simultaneous action and reaction due to jets of 
the fluid —— issuing from tangential orifices in radial tubes 
or discs supp! from a hollow axis or shaft. The direction of 
these tangential orifices in Hero’s and Barker's machines is nor- 
mally in the plane of rotation, but ding to the invention 
their direction is in a plane diagonal or inclined to the plane of rota- 
tion, and all of those for the time in action are open towards one side of 
the plane of rotation, whereby there will result on admission of steam 
— motive power ere an axial thrust of the central shaft in 
opposite direction combined with high rotary speed, and it at once 
es le to counteract the normal thrust of a screw or other 
i fixed on or connected to the same shaft while aiding its 
rapid and at the same neutralising most of the friction hitherto 
7m. thrust. In carryiug out the improvements the arms or 
discs of the wheel with their outlets may be made to revolve in a steam- 
tight chamber, from which the exhaust steam may beconducted to an engine 
or engines acting directly on the main shaft. Suitable valves and reversing 
gear are provided to alternate (as required) the direction of the fluid in 
pe pee J the jetsin the wheel to one or the other side of the plane 
of rotation, thereby altering the direction of the axial thrust. 
gas, air, or water may be employed as the motive power. 
'707. Looms, 4. Jackson, G. Jackson, Saltaire, and J. Smith, Bradford.— 
Dated 25th February, 1874. 

This invention relates to employing a self-acting apparatus for deliver- 
ing the warps at any required tension, facilitating the pulling back and 
par yee with the setting up, producing an even fabric and doing away 
with welghts, levers, chains, or ropes heretofore employed. A colfacting 
clutch made in two parts is ployed spanning the cir f of the 
warp beam end; the bottora clutch has a lever yyy downwards and 
through guides fixed to the loom frame stay ; the top clutch has also a 
lever wor by the side of the bottom clutch lever. Near the bottom of 

bottom clutch lever is a stud forming the fulcrum of a lever ; the 
clutch lever has also a stud on which rests the lever working on the ful. 
crum stud ; on this lever is placed a weight made toslide. On the guides 
is fitted a spring attached to the levers of the clutches, giving a black 
lash to the warp The weight on the lever forces up the lever of 
the bottom clutch, and forces down the lever of the top clutch, pressing 
the clutches on the warp beam. Or the clutches are made in two parts 
joined by a link at the a levers, instead of being actuated by a 
weight and lever, have a or rope fitted to one of the levers working 
over a grooved pulley; a weight is attached to the chain or rope. 
708. Burron-HoLe SritcHinG ATTACHMENTS, R. Cooke, Fulham.—Dated 

25th February, 1874. 

Apparatus mounted on a frame inclined, to be attached to the head of 
a sewing machine and connected to the needle-bar to be ited, the 
said apparatus being arranged to cause a hook to pass down through the 
throat-plate, and en the thread immediately after the shuttle has 
passed through the loop, draw it up a the bottom hole, and pre- 
sent it to a pusher, w by a portion of said capensis, in 
to the loop beyond the needle, and hold it until the needle goes 
down j boned it and completes the stitch, Mechanism for operating the 

er. Also looping hook stock arrangements. Also cam-plate pro- 
vided with arm bar springs and — for releasing the hook stock, 
with the arm of the bar for turning hook. 
‘709. ArtiviciaL Propuction or VANILLIN, IW. Haarmann, Berlin.— 

Dated 25th February, 1874. 
erine ; or, Secondly, the sap of plants which has been 
purified or liberated from albumina or other impurities ; or, pouty 
extract of all those parts of the plants containing voniferine; or, F’ . 
the ucts obtained from coniferine by means of fermentation, putre- 
faction, or similar action, and treat one or other with oxidising gee 
or such agents of similar action, such as bict te of potassium an 
sulphuric acid or any other peroxide, oxide, acid, or salt, which produce 
the same e' . product of ction in all these cases is artificial 
vanillin, which has been proved to be identical in all physical and chemcal 

ies with aromatic principle obtained by the extraction, &c., of the 

natural vanilla beans. 


710. Wurnis, C. L. Light, Great Winchester-street-buildings, London.— 
Dated 26th 187. 


4. 

This relates, First, to making a single plate-wheel either with chilled 
tires or prepared to receive rolled iron or steel which shall be 
shrunk on te the cast iron centres or otherwise, and secured on in the 
usnal manner ; Secondly, to making by founding, railway, tramway, or 
other disc wheels of iron, with the periphery founded or cast 
against a chill and cast at once into one entire piece. 

‘Jil. Coatina Merar Pia’ C. BE. D. Morris, Briton Ferry.—Dated 25th 
February, 1874. aus BS 

ye ee te gti nged pam Fe fixing in 
the interior thereof wings, ribs, projections, rails, or ited plates, 
reg f bus MOY eee Senwenaie ean “Se as 

tinned, us preventin wor! from inserting 
then certain number of plates af a time. 
712. ep aren Smati-arms, W. M. Scott, Birmingham.—Dated 
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this means of the fore end is removed and the 


loop. By Whe looseness 
\ abutment of the end is made to take a close aguas the jeint 
ae = . ‘ apne fastened by the 


of the barrels. This invention is applicable 
ordinary cross bolt or by a spring snap fastening. 


25th , 1874. 
object of one oi the invention is to facilitate the passage of 
PR by tt ween adjoining needles when desired. For this 
purpose the feed endvof the thread carrier for some distance up is formed 
comparatively flat and blunt knife-edged, with such edges in a line trans- 
¢ verse to the row df The object of another part of the invention 
to jatk or drawing sinkers, when the 
the direct action of the slur 


e, 
strengthened parts are extended back, so that the action of the slur cock 
not interfere with the dividers when the dividers are used, 
or these extetided parts may be applied only at intervals as may be de- 
sired for the dividing. These Loaas or thickened ends traverse in grooves 


at each The knocking-over instruments or bits are applied separate 
between gated bars in place of in leads. Another part of e mee 
irection 0! e 


and fall in succession, for thread to be laid on to them and to knock over 
the work. When the work is to be widened this 
other number of needles of each row next to it, are ed a distance of 
one needle from the others, and fresh needles are moved forward to fill 
in the gaps by means of pushers. A similar machine may be used topro- 
duce plain fashioned work or ribbed work. The machine is driven 
by a revolving shaft, as in ordinary rotary frames. 

5, Sm Hoss, F. Mote, March, Cambridge.—Dated 26th February, 

1874, 


This invention consists in grouping together in three or more iever 
frames placed side by side the a or single levers hitherto employed 
for carryingeach hoe in horse hoes. Secondly, in shortening the side 
frames or p denen carrying the bar for lifting the hoe frame or frames, and 
in reducing the power required to lift the same. 

730. Carrrivces, W. R. Lake, Southampton-buildings.—Dated 26th Febru- 
ary, 1874. 

The said invention relates more especially to the kinds of charging ma- 
chines that are adapted to the — of those who wish to charge car- 
tridges for their own use. The tools heretofore in use for these purposes 
have been found inconvenient, and consist of many parts. The object of 
the said invention is to produce a machine which will be at ouce simple, 








relates to obtaining a succession of slack mg in the 

length of the fabric, as in the case of the inside of the heel of hose, by 
employing a covering point or instrument to cover a knocking-over bit at 
the part desired, and thereby enabling such knocking-over bit to draw 
off a longer loop. This point or instrument is formed with a hook or 
catch at its end to prevent the loop obtained from slipping. Another 
part of the invention relates to means by which to stop the motions of 
the frame when thread breaks or fails in its passage to a thread carrier. 
The object of another part of the invention is to enable the length of loops 
obtained during any course or series of courses in the uction of parts 
of the fabric to be varied by giving extra motions to the needle bar at the 
drawing motion by the sinkers, at the part where the extra —— of loop 
is required. The improvements also relate to the application of the broad 
or other rib machine tc the knitting frame driven by power. Two 
different lengths of needle are applied to the frame. The longer needles 
are set to incline forward of the other needles at their outer ends, and 
they act with the machine needles as press off needles in formation 
of the ribs, by the transfer of the loops between the frame and the ma- 
chine instruments, while the other or shorter needles act to produce the 
intermediate loups of the fabric. An additional presser acts on the 
longer or page needles during part of the operations. When producing 

ig in such hi t 





bined frame and , two sep narro 
machines are applied, and the covering points to act with the machine 
needles are capable of being operated to make extra traverse according 
to the number of loops in each rib by the use of incline or inclines and 
lever operated by cam or tappet, or such like means. 
714. Treatina Iron. R. Stone, Liverpool.—Dated 25th February, 1874. 

To obtain the object of this invention the inventor constructs a cupola 
furnace of the usual form, but having at intervals from the bottom loose 
grids or sieves of terra-cotta, fire-clay, or other suitable non-combustible 
material placed between the layers of fuel and the pig iron, so that upon 
melting, the molten metal will fall through to the Cottons of the cupola, 
and the foreign matter may be sifted or sustained by the terra-cotta 
grids or sieves. In some instances he employs a vertical shaft in the 
cupola made of suitable non-combustible material, and fitted with arms 
or provisions so arranged that when the shaft is rotated they will agitate 
the molten metal, and by this means free the metal from all foreign 
matters. This shaft and the agitators may be suspended above the cupola 
and inserted thereinto when the metal ie in a molten state, and able by 
being agitated to give off its impurities. 

Tee, Boon Currers, W. Bown, Birmingham.—Dated 25th February, 








1874. 
First, holds the movable cutter in place by a T-shaped clamping bar, 
through the centre of which passes a screw bolt which ia intended to re- 
ceive a clamping nut; and, Secondly, slots the fixed plate in lines parallel 
with the teeth, and chamfers the ends of the slots so as to facilitate the 
discharge of any hair or dirt that may work in between the cutters. 

716. Srwinc Macuines, M. H. and J. T. Pearson, Leeds.—Dated 25th 

February, 1874. 

This invention consists in the application of one cam groove only, 
whether formed in a plate or barrel, for actuating both the needle and 
shuttle in sewing machines, 

717. Meters ror Measunina Watek, A. H. Robinson, Dublin.—Dated 
25th February, 1874. 

This invention relates toa simple and effective means of measuring 
and indicating the quantity of water or other fluid passing through a 
meter, and consists of a peculiar arrangement of valves and mode of 
actuating the same, parts of which arrangements are applicable *o hy- 
draulic and other motive power engines and to the flushing of water- 
closets and preventing waste of water. 

718. Srinnino, J. C Ramsden, Lighteliffe.—Dated 25th February, 1874. 

This invention consists, First, in improved apparatus for imparting 
rotation to the spindles of » achinery for spinning, donbling, twisting, or 
winding fibres; and Secondly, in an improvement in the construction of 
the spindles employed thereon. 

719. Loom Harvess, W. R. Lake, Southampton-buildings, London.— Dated 
25th February, 1874. 

This invention particularly relates to that class of machinery in which 
are employed a two-eyed stationary needle, a yarn twister, a heddle-eye 
former, a pusher, for pushing the heddle-eye from the heddle-eye former 
upon the stationary needle, and carriers for automatically carrying the 
heddle yarns from the stationary needle to the rig bands; or in other 
words the said invention relates principally to improvements in the ma- 
chines for making loom harness Gescribed in the specification of former 
letters patent granted to James Ellis and Joseph Sladdin, dated 15th 
January, a.p. 1864, No. 1174 
‘720. Vatves, J. Woodcock, Plymouth.—Dated 25th February, 1874. 

This invention relates to ball valves for regulating the admission of 
water to cisterns, tanks, and other vessels or receptacles. The improved 
valve is arranged to close the inlet aperture by moving across the same, 
so that in the act of closing no pressure has to be exerted to keep back 
the water, and no matter how great may be the pressure in the pipes, it 
will have no tendency to either open or close the valve, 

721. Eartuenware, H. Baggeley, Fulhkam.—Dated 25th February, 1874. 

This provisional specification describes making earthenware from a 
— of fire-clay, Cornwall stone, sand, granite, and oxide of man- 


722. Wire Carns, J. Haley, Cleckheaton.—Dated 26th February, 1874. 
This invention relates to manufacturing wire elliptic, oblong, oval, or 
slightly flattened, having flat parallel sections, giving a solid base, and 
producing flat wire with two ti totally diff t. Wire elliptic, 
oblong, oval, or slightly flattened is passed through rollers or dies, or 
suitable apparatus, which is sli htly flattened; this wire so prepared 
passes through a pair of dies fitted toa setting machine; one of the 
dies is fixed, the other movable, and work in guides; the movable die 
is actuated by a bell-crank lever, the short arm moving the die back- 
wards and forwards, striking the wire, flattening portions of its length 
at intervals; the long arm is worked by an eccentric lifting the levers, 
causing the short arm to move forward, and give the blow the wire ; 
the die is brought back by a spiral oy] fitted tothe longarm. The 
wire prepared is cut in lengths to form the teeth of the wire card, pro- 
ducing wire cards with teeth of equal thickness, quite straight, and with 
a solid foundation. 
723. Rattway Covpuinas, L. Sterne, Victoria-chambers, Westminster.— 
Dated 26th February, 1874. 
This provisional specification describes a self-coupling apparatus, con- 
sisting of a fixed hook and a spring hook on each end of every wagon or 
so placed that when the ends of two wagons meet, the spring 
hook upon each wagon engages into the fixed hook of the other wagon. 
8 and levers are connected with the coupling, to enable it to be 
released, without requiring the attendant to go between the wagons. 
724. Roap Ways, C. L. Light, Great Winchester-street-bwildings.—Dated 
26th February, 1874. 
Cubes of wood are bored with a central hole, and are cut from 
Pp des to opposite sides of the hole to leave distancing stri upon 
the blocks themselves. These blocks require no nailing to the substruc- 








725. Liquip Measurgs, W. Dove, Downham Market, Norfolk.—Dated 26th 
February, 1874. 

The feature of novelty of this invention consists in pivoting near the 
top of a liquid measure a trough or other suitable hollow vessel, so that 
when the measure is filled, upon turning the said trough or vessel partly 
down, it shall take in some of the liquid, and thus bring its level con- 
siderably below the top of the measure, enabling it to be carried without 
spilling the contents thereof. 

726. Root Putrers, B. H. Bentall, Heydridge, Malden.—Dated 26th 
February, 1874. : 

The object of this invention is to simplify the construction, and in- 
crease the efficiency of root pul The invention applies both to band 
and disc pulpers. Instead of the ordinary flat steel blades, the inventor 
uses blades made of corrugated sheet stee! 
oR Rewue Fasrics, J. Hancock, Hyson-green.—Dated 26th February, 


This specification describes making knitted tubular goods shaped or 
fashioned and with a mock seam, the fashioning being a short distance 
away from and on each side of the seam. Two straight ite rows of 
ne are used with carriers passing around both of them; the needle 
for forming the mock seam is at one end. The needles are caused to rise 


t and easily and rapidly operated. 
731. Ornamentine Sunraces, J. Brown, Chelsea.—Dated 27th February, 
1874. 





The essential feature of this invention ‘ists in or ting vitreous, 
ceramic, glazed, and metallic surfaces, by effecting the reproduction of 
pho’ phic images or an impression of the same upon the before-men- 
tioned surfaces by the employment, in conjunction with an oleaginous or 
fatty substance, of fusible fluxes, together with metallic oxides. 

‘732. Pavine Roaps, C. Pinnington, Caled road —Dated 27th Febru- 
ary, 1874. 

The invention relates to improvements in the method of pastas road- 
ways, or other surfaces with wood, granite, and otber mate’ ,arranged 
and combined in such manner as to produce a road or upper surface of 
granite, impervious to moisture from above or below, the granite being 
embedded in or upon elastic materials placed in a wood flooring, so as to 
deaden the sound caused by horses or vehicles travelling thereon. 

Gas, J. Somerville, Dublin.—Dated 27th February, 1874. 

This invention relates in the first place to carbonising coal or other ma- 
terial in much larger masses is usually the case, in apparatus 
specially designed for the pu , the said apparatus consisting of retorts 
or ovens made of fire-clay or brick about 20ft. long, 10ft. high, and 18in 
wide at bottom, but tapering te lft. wide at top, with doors to open both 
at bottom and top, those at the bottom being so constructed as to be 
entirely removable if necessary on a frame or wagon, constituted so as to 
receive the coke when the charge is withdrawn. The retorts or ovens 
are set side wy side upon arches that will admit of wagons or trucks pass- 
ing beneath the retorts. The furnaces are placed between the retorts, and 
are fed with fuel from the top, and the ashpit is made sloping so that 
clinker or ashes may slide down intoa receiver, from which it may be 
removed from time to time. The fire-bars are made with recesses for the 
insertion of fire-brick which may be removed when requiring renewal. 
The exit pipe for the gas is at or near the top of each retort, the said pipe 
being led into a chamber, which also contains one extremity of the pipe 
leading to the condensers. The passage from one pipe to the other is 
sealed by a diaphragm, which is ay between them, and dips into 
water contained in the chamber. rom the chamber just mentioned the 
gas passes on to the condenser, consisting of a series of pipes of, by pre- 
ference, about 3in. or 4in. in di ter, but admitting of variation to suit 
the requirements of the works. These pipes are connected at each end 
with a chamber, the gas being made to pass from chamber to chamber in 
a zigzag direction, together with the products of condensation, and at each 
chamber are received in bulk and broken up into separate streams, and 
again collected in bulk until the end. The retorts or aemhewe are charged 
with coals from a wagon or wagons made to run along a tramway above 
them, and when charged, the lower doors or bottom being previously 
secured, the upper doors are closed and the coal left to distil, the gas 

ing off by the exit pipe to the condensers as previously described. 
cub may be supplied to the wagons by a hoist or any suitable con- 
trivance. 
734. Fivip Measvurer, N. H. Hughes, Ayr.—Dated 27th February, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment or construction of the instrument or apparatus. 

735. Suvtrues, J. Menzies, Redgorton, Perth.—Dated 27th February, 1874. 

ne idee feature of novelty which constitutes this invention is the adjustable 
ridge. 

736. Waistcoat, 7. N. Palmer, Dalston.—Dated 27th February, 1874. 

This invention consists in a new garment com: of a plain, worked, 
or embroidered shirt-front, opening completely like the front of a waist- 
coat and fastened like an ordinary shirt-front with studs or buttons, and 
having a tab fixed at the bottom of the front, the said tab having one or 
more button-holes. A collar-band or collar secured in like manner by a 
button or stud is also provided. Two parts, each including half of the 
arm-hole, are fixed on each side of the front, and the back is in one single 
piece or several pieces, and receives at the top the collar or band. The 
back has a running string or other suitable means for tightening round 
the waist, and is joined at the two parts above named by two seams. The 
improved shirt-front waistcoat may be made to open at the back instead 
of in front, and may be made of any kind of white or coloured material 
suitable for such a purpuse. 

737. OrnnaMENTING Covers OF Books, M. Bell, Cursitor-street.—Dated 
27th February, 1874. 

According to the invention the desired design is formed to project on 
the surface of a block or by a combination of blocks or forms, and to such 
surface is applied varnish or other adhesive matter, which is then thereby 
transferred to the book cover or other such like surface, when there is 
applied over these parts of the book cover or such like surface a coating 
of fine flock of any desired colour, or it may be other powder or granules 
or small particles such as crushed or powdered glass or metallic gelatinous 
or other particles, according to the effect desired to be obtained. The 
excess is removed by light brushing or shaking. 

738. Economisino Fuet, F. 4. Brady, Birmingham.—Dated 27th February, 
1874. 








This invention consists of apparatus to be placed at the back of the 
te to diminish the fire space of the grate. It consists of a vertical 
rame of slightly convex bars having a curved figure in horizontal section. 
The said frame of bars is supported upon a horizontal projecting hollow 
foot or base open at front, the top of the frame of bars having a projecting 
covering plate which bears against the back wall of the te. At the 
back of the frame of bars and near the middle thereof is a horizontal 
ledge or a series of pegs, upon which ledge or pegs blocks or pieces of 
fire-clay or fire-balls alone or mixed with coal are supported. hen the 
apparatus is in use, the fire and heated air circulate under the hollow foot 
or of the apparatus to the blocks or pieces of fire-clay or material on 
the shelf or pegs described, which are thereby highly heated and their 
heat gradually given out into the apartment. A vertical frame of bars 
hung to the inside of the front of the grate is used to prevent small coal 
from falling from the grate. 
739. Printinc Macuines, W. Conisbee, Waterloo-road, and J. Smale, 
Hayles-street, Southwark.— Dated 27th February, 1874. 

The improvements have for object to produce a simple and efficient 
machine in which various sizes of sheets or portions of paper may be cut 
or detached from the roll, fed, and printed, the size of sheet or portion of 
paper being readily altered, as from time to time may be required by the 
adjustment of suitable change wheels, for which purpose the feeding 
cylinder and the printing cylinder are provided with toothed wheels, 
whereby these two cylinders are together through intermediate 
adjustable wheels carried iv a slotted quadrant. The paper is held taut 
— cut by a serrated knife which enters a space between two small 


rollers. 
740. Morive Power, W. Mitchell, Brandon, Suffolk.—Dated 27th February, 
1874. 


Motive power is obtained by water falling from a tank on to a water- 
wheel beneath, from which the water passes to one or two auxiliary 
water-wheels placed beneath the main water-wheel, and arranged, the one 
for the forward motion in front of and the other for reversing behind the 
main water-wheel. The water after driving these wheels is conducted to 
a aad or archimedean screw by which it is raised and returned to the 
tan 


vas, Denese, J. H. Dunkley, Yeovil, Somerset.—Dated 27th February, 
4 


The feature of novelty in this invention consists in extending the 
sound boards of pianofortes and fastening the pty = thereto, thereby 
i ing i bly the tone and quality of the instrument. 

742. Warcn-cases, J, Zalkind, Southampton-buildings. — Dated 27th 
February, 1874. 

The said i ti ists in the application of a spring or a number 
of springs in the interior of the hinge of the cover of the watch-case or 
other article to facilitate its opening. 

743. Brickmakino, J. D. Pinfold, Rugby.—Dated 28th February, 1874. 

The invention relates to what is known as the “ cutting machine,” 
wherein the clay is cut into bricks > gue and also to an apparatus for 
lifting and stacking newly-made bricks. 

744. Economisine Fug, J. D. Saul, Deroy, and H. Hird, Burton-on-Trent, 
Sto ffordshire.— Dated 28th February, 1874. 

The novelty in this case consists in fixing a disc or discs or a cone or 
cones of fire-brick in the tubes of tubular steam boilers, so as to direct the 
flame and heated gases more equally wu) the whole internal surface of 














such tu and thus prevent the heat escaping unutilised through the 
centre of tubes. ” . 


needle, with three or | 


| '745. Economisina Fort, W. Batsone and C. Batstone, South Lambeth.— 

| Dated 28th February, 1874. 

| The improved lining for stoves, grates and furnaces, consists of sixty 

parts fire-clay, ten parts Dorsetshire white clay, fifteen parts vegetable 

charcoal, ten parts coke, three parts coal, and two parts cement. 

746. Fastenixo ror Suirt Srups, 7. Kendrick, Birmingham.—Dated 28th 
ae 1874. 

This invention relates to improvements in fastenings for studs, links, 
solitaires, and other articles, whereby the two pars, that is, the back and 
top of the fastener, is easily detachable the one from the other when 
desired, and great facility of adjutment is attained. 


747. Sioxats, J. W. Price, Abergavenny.—Dated 28th February, 1874. 

One pole wire is put into connection with the pull lever of a danger 
signal and continued on to a distance from the station or box, where it 
terminates in a vertical bolt passed through a hole in the rail, the other 
pole wire leading from the battery toa bell. The bolt becomes depressed 

termittently by the wheels of a passing train. 

748. BrickMakino Macuines, W, Steven, Glasgow.—Dated 28th February, 
874. 

The pugmill is formed with two diametrically opposite lateral outlets at 
or near its bottom, and beneath each outlet there is a slide fitted to 
reciprocate horizontally in guides formed in the frami Each slide is 
formed with two mould cavities to receive the clay, and when one is at 
the outlet being filled, the other is beyond it at one side or the other 
having the brick pushed downwards out of it by a piston or delivering 
— These delivering plates, of which there are four, are worked by 

avy crossheads, which are raised by cam surfaces, which may beformed 
or fixed on the upperside of the bevel wheel on the pugmill shaft. 
When it is considered desirable to compress the clay in the moulds, 
pistons or plungers are for that purpose fitted to work down through the 
a These plungers are acted on by levers on a transverse 

orizontal shaft which has a third lever fixed on its middle having a con- 
necting rod jointed to it, that is acted on by a cam, crank, or eccentric on 
the second-motion or first-motion shaft. 
vam. Sone Inon, W. A. Lyttle, Hammersmith.—Dated 28th February, 

1874 


The features of novelty are, First, the incorporation of the ore, fluxing 
materials. and the carbonaceous matter, all in a powdered state, and their 
consolidation into solid masses or lumps by means of hydraulic cement in 
the manner usually pursued in making builders’ concrete or mortar. 
Secondly, the employment of this concrete, interstcatified with ordinary 
or other fuel in the ordinary smelting furnace, the concrete being com- 
pounded with only enough carbon to effect the reduction of the inco 
rated ore by the aid of the heat from the combustion of the interstratified 
fuel. Thirdly, the use of a fuel chamber external to the smelting furnace 
with an opening into the throat of the latter opposite the nozzle of the 
blast pipe, in order that coal dust or other fuel may be used to supply 
heat at that point in quantity easily subject to regulation, by being burned 
away under the impact of the blast. Bituminous coal can thus be em- 
na to advantage. Fourthly, providing this fuel chamber witha 

upper head and alarum trying rod, the fall of which, as the rod descends 
with the burning and falling fuel, will ring a bell at the proper point, and 
so warn the +tokers. 

‘750. Journat Boxes, G. 8. Hughes, Manchester.—Dated 28th February, 
1874 


The features of novelty which constitute this invention are, First. the 
combination with the frame or box containing the bearings in which the 
journal runs of a ball-and-socket joint, so connecting the said box or 
frame to the truck framing that the may follow every motion of 
the axle except that of rotation, whereby certain twisting strains which 
cause excessive friction and consequent heating of the bearings are to a 
large extent avoided. Secondly, a lining or bearing plate fitted on its 
lower side for the journal to run in, and having on its upper sides ribs or 
projecting portions which fit into corresponding recesses in a seat which 
supports it, whereby itis so securely held that it may be broken or 
almost entirely worn out, without dangerof becoming displaced. Thirdly, 
a removable seat for said lining which facilitates its fitting and adjust- 
ment. Fourthly, a stopping-bar fitted into the box frame which carries the 
aforesaid lining, and provided with a bearing surface against which the 
end of the axle runs for preventing the excessive lateral swaying of the 
car on its journals. Fifthly, an endless web of wool or other suitable 
fibrous material, the upper end of which is held against the journal by a 
suitable counterweight, while the lower end is immersed in oil, in an 
oil well, whereby the journal receives a constant supply of oil, also a 
shaft or rod around which the said web passes, and by which it may be 
drawn around so as'to bring successive portions of it to bear on the 
journal as often as that portion in contact with the journal becomes worn 
or ineffective. Sixthly, a similar web and operating devices for oiling the 
end of the axle. Seventhly, an oil tankin which the oil is held by atmo- 
spheric pressure and only fed out in small quantities to the oil well, when 
the oil in the latter gets below the level of the opening in the oil tank. 
Eighthly, a valve attached to said oil tank, which is closed by a spring 
when the tank is raised for refilling, whereby the spilling of the oil is 
avoided. Ninthly, a packing and hinge-joint connecting the oil tank to 
the box frame for excluding dust from the bearing. Tenthly, the com- 
bination with the stopping bar of strong wedge-shaped bot » which 
support the stopping bar against the end thrust of the axle; and, 
Eleventhly, a+liding cover or stop encircling the axle and closing the inner 
end of the box frame in which the bearings are secured to exclude dust 
from the bearings. 

"761. Firnerroor Buiipixos, J. B. A. Taylor, Great James-street, Bedford 
row.—Dated 28th February, 1874. 

These floors and galleries are formed of hollow metallic beams and 
tanks and troughs, used singly or conjointly, and are intended to contain 
water, either occasionally or tantly. Where more than a single cavity 
is constructed. each is usually placed in free vaporous and fluid commui- 
cation with the rest, and all usually have access to the outer air. Some 
of the advantages possessed by this invention are: First, one side of all 
metal exposable to fire will be in contact with water. Secondly, expan- 
sion and contraction can be provided for without affecting the building. 
Thirdly, total weight, inclusive of water, need not be greater, if so great, 
as that of so called fireproof structures formed of girders and brickwork. 
+ Fourthly, the covering surfaces of these floors under due arrangements 
may be soldered down or laid air-tight, thus allowing any description of 
merchandise to be safely stored above. Fifthly, the proposed exterior 
galleries to buildmmg where space permits, not only offer secure ingress 
and egress during a conflagration, but enable water to be poured in ona 
level, and goods often removed. They also carry fire away from the walls. 
Sixthly, this invention may be utilised for various purposes, as for heat- 
ing the chambers, &c. &c. 

752. Cocks, J Mullinson, Welwyn, Herts.—Dated 28th February, 1874. 

This provisional specification describes constructing cocks with a plug 
having a way or ways through it and received into a shell in which are 
inlet and outlet passages as usual. A space is left all around the plug 
between itself and the shell except at the inlet and vutlet passages where 
bosses or enlargements are formed which come up to the sides of the plug ; 

king is introduced into the space left around the plug both above and 
slow the bosses or enlargements ; by this packing the cock is maintained 
steam, gas, or water-tight. 
753. Packino Cases, A. J. Coles, Chetwynd-road, Middlesex.—Dated 28th 
February, 1874. 

This invention relates to improvements in fastenings for packing cases, 
and has for its object the provision of a simple and convenient device, 
which is permanently attached to the box or case, so as to be always at 
hand, for securing the same, and which obviates the necessity for nailing 
down the covers of such cases, or otherwise securing them in such a 
manner as will occasion no injury to them. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Now that the chief iron and coalmasters are once more getting 
k to busi , the cust 'y weekly gatherings in Birmingham 

and Wolverhampton are assuming an aspect somewhat more 
encouraging. This week the meetings have been of that kind. 
Nor has the busi been fined to negotiati Finished 
iron makers, who could comply with buyers’ requirements and 
deliver immediately, might at both meetings have added to their 
orders on their own quoted terms. Makers of goods and exporters 
of iron which must be shipped in the ing three weeks have 
so long delayed purchasing that they now find themselves in 
danger of being unable to get the work off this “fall.” 

I am compelled, however, to add that the number of buyers so 
situated are fewer than is usual in September, and the quantities 
which they want to place represent a much smaller aggregate than 
that upon the average of years. Makers of good iron are firm at : 
bars, fil; sheets (singles), £13 5s.; and boiler plates, £13 10s, A 
really good nuns for singles might have been placed at 
£13 2s, 6d. and £13; but for the quantities which are now mostly 
named in the individual purchases, £13 5s, was the price de- 
manded. The lowest price at which South Staffordshire pigs 
could be bought was £3 5s., a good offer at 1s, 3d. less being 
peremptorily refused. For all mine pigs as high as £6 a ton was 
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named; but the very much lower terms (from £4 10s. to 
£4 12s. 6d.) on which Barrow iron could be got, prevented a great | 
amount of business in all mine qualities. Ditton pigs were to be 
obtained at £4 15s, 

Merchants and manufacturers who do business with the Baltic 
and the Black Sea ports were again on the Birmingham ’Change | 
to-day (Thursday) seeking to place orders for iron required to | 
make up export lots, and they did not hesitate to give makers’ 
prices when they could obtain the iron with promptitude. When 
the iron could not be got within a week the necessities of pur- 
chasers did not appear to be met. Firms in most repute have as 
much as they can well do in their leading mills up to the close of 
the month, Hence their prices were as firm as they were on Wed- 
nesday at Wolverhampton for all kinds of finished iron, The 
opinion was entertained upon 1ost hands that with the new quarter 
fresh price lists will be issued as well by the ironmasters as 
by the colliery proprietors. Without 12s. 6d. is pretty much the 
price of thick coal, and 10s. that of good forge coal, and it is not 
thought likely that such a substantial reduction in iron as is needed 
to stimulate the market will be possible. Such prices were not 
to-day deemed improbable as the result of the ensuing meeting of 
coalmasters. Meanwhile good forge coal is being bought at 11s. to 
12s. 6d. The major purchases now running are at 12s, An inferior 
quality was to be had this afternoon at 10s., but it was compara 
tively disregarded. 

The meeting of coalmasters of which I spoke is called for 
Friday, at Dudley. Thereat the questions of prices and of wages 
both to rule after the close of this quarter will be debated and 
determined by the Coalmasters’ Association, As to household 
coal, four days a week are being worked at the Cannock Chase 
collieries. The ability of the colliers to supply the requirements 
of their homes is less than whenthestrike wason. Business classes 
who number small dealers in the Black Country amongst their 
customers find it more difficult to do business now than at that 
time. Similar complaints are being made by timber merchants 
and those that supply colliery proprietors with much that they 
require in the shape of stores. ‘‘It costs more trouble now (said 
one of these to me yesterday) to dispose of one boat-load of props 
than was necessary a twelvemonth back to secure orders for half a 
dozen loads,” 

The fullest expectations as to the quantity of thick coal developed 
by the Sandwell Park sinkings are being more than realised. 
Beneath a second shaft which is being sunk the thick coal is found 
to be 4ft. Yin. thicker than at the first shaft, so that the total 
thickness at this point is 8ft. 9in. This has been found by a 
gate roading having been driven from No. 1 pit to beneath the 
position of a second shaft, Another gate roading has been started 
in the direction of Sandwell Hall, and that road is now in about 
ten yards of coal. The engineer is driving this last road upona 
dead level. By these means he will be able to see how the coal 
lies, The additional capital needed for the working of this concern 
is got by making the original £30,000—£62,500, by creating 3250 
shares of £10 each. Every sbareholder will have the privilege of 
taking one new share for every old share he already possesses, or 
of nominating a purchaser. The services of Mr. Johnson, as 
engineer, whose yearly salary is £250, were further recognised at 
the meeting, at which it was determined to increase the capital, 
by the allotting to him of twenty-five of the new shares fully 
paid up. Inasmuch as the £10 shares are quoted at £70, the pre- 
sentation of the twenty-five shares to Mr. Johnson is equal toa 
gift of 21700, 

As was to have been expected, the judges of the hand coal-cutting 
machines which were tried recently at Pensnett, near Dudley, 
have ruled that neither of the contesting machines fulfils the 
conditions under which the trial came off, and that had been laid 
down by the South Staffordshire and East Worcestershire Insti- 
tute of Mining Engineers, of which the judges are the council. 
Each machine was, however, they said, of much merit, and a great 
advance on previous efforts on hand machines. The twenty gui- 
neas offered as a prize will therefore be divided between Mr. 
Grafton Jones and Mr. Norris, of Manchester, who were the 
patentees of the two machines tested. Mr, William Blakemore, 
the ex-president of the Institute, remarked that it was desirable 
that a hand machine should be obtained, inasmuch as some of the 
small collieries could not afford one that depended upon other than 
manual power, Mr. John Hughes, the chairman of the meeting 
at which it was resolved to divide the prize money, ventured an 
opinion that “ the large coal-cutting machines were failures.” 

The engineers and ironfounders report themselves fairly off in 
mill and forge and general castings. This class of goods is still 
going mostly towards the North of England, but more will, the 
proprietors confidently assert, be done as soon as coal and iron are 
cheaper. Nearly all kinds of machinery keep in request both in and 
around Birmingham, and in that class of work, a3 well as in iron, 
all shipping orders are declared urgent. The metal rolling mills 
are generally well-to-do ; and an excellent trade is being done in 
brass tubing for chandelier and bedstead making. Iron tube 
making has not been generally profitable hereabouts in the past 
few months, by reason of the extreme competition in which some 
of the makers Seve indulged ; but I have reason to know that one 
of the oldest concerns of the class, whose goods have acquired 
considerable reputation, and who produce sizes which are not to be 
had from all the firms, will show an attractive balance-sheet and 
distribute handsome profit at a meeting, for which arrangements 
are now being made. 

At its third annual meeting, held at the factory, Small Heath, 
the Birmingham Small Arms and Metal Company, Limited, with 
Mr. J. D. Goodman at their head, have declared a dividend on 
the year of 7} percent, Muntz’s Metal Company are about to 
declare the usual interim dividend of 5 per cent, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Every other consideration has for the time being been compelled 
to give way before the all-absorbing question of the probability of 
a strike in the Durham coal trade, It will be remembered that 
a reduction of 10 per cent. came into effect in May of this year. 
A proposal for a 20 per cent. reduction now is violently opposed, 
and the men are preparing themselves to offer a determined 
resistance to the reduction, which will come into force next 
Saturday. The masters held a meeting at Newcastle on Saturday 
and resolved to enforce the reduction. There seems, therefore, to 
be very little chance of an amicable settlement, and all alike have 
apparently made up their minds for the worst. Something may 
yet be done to avert the impending struggle, but nothing that is 
at present discernible. 

The proposed reduction applies to the whole county of Durham, 
soft coal as well as hard coal collieries, and if the suspension of 
labour now threatened should cover the same extensive area, 
the most calamitous results are certain to ensue. Tha total of 
coal raised in the county of Durham is equal to some 25,000,000 
tons a year, and goes towards supplying wholly the great iron- 
works of Cleveland, and in part the large gasworks of the metro- 
polis and other large towns. The former cannot obtain access to 
any other sources of supply, although the latter may, and a fort- 
night’s stoppage of the pits in Durham would lead toa complete 
paralysis of the crude and manufactured iron trade of the North 
of England. 

At Tuesday’s market at Middlesbrough there was a fairly good 
attendance, but little or no business was done. No, 3 was quoted 
at 68s, to 70s., but makers in some cases asked as much as 72s. 6d. 
per ton, Rails are quoted at £7 15s. to £8 5s, according to section. 
Little or no progress is likely to be made until the difficulty con- 
nected with the Durham miners’ wages has been got over in one 
way or another. At the present moment it stops up the way, and 
banishes all confidence. 





An interim dividend of £2 3s, 9d. upon the A shares, and 
£1 17s, 6d. upon the B shares— free of income tax—has been de- 


clared to the shareholders of Bolckow, Vaughan, and Co., for the 
half-year ending the 30th June last, to be paid on Tuesday, the 
29th inst. Very few firms are doing so well ; and it is no wonder 
that the shares of the company are at such a high premium. 

On the northern rivers there is a fair amount of shipbuilding in 
hand, especially on the e and the Tees. Wear shipbuilding 
received two severe blows last year from the failure of the Messrs. 
Oswald and Co., and the death of Mr. Pile, neither of whose 
establishments has yet again got into working order. It is 
expected that the tonnage launched on the Wear this year will 
Ho come short of last year, which was fully 30,000 tons short of 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


_ THE improvement in trade alluded to in my last communication 
is still being felt, and its effects are becoming more clearly apparent 
in several branches of the iron trade proper. 

Holders of Swedish iron here are inclined to insist upon some- 
what higher figures, stocks being very low at the Swedish ports, 
partly owing to the fact that last winter was so mild that less 
iron than usual was produced, charcoal being difficult to get up to 
the smelting works, Bars are £17 to £19, and 3in. by jin. and 
gin. £16 15s. to £17 per ton. Russian brands have not materially 
altered in price. British hematite ores of good repute have ad- 
vanced about 1s, to 1s, 6d. per ton, but several well-known quali- 
ties are only on sale at special figures in each particular instance. 
The Spanish civil war still operates unfavourably on the working 
of the Bilbao mines ; consequently experiments are being made 
with ores from Algiers, Elba, and the Island of Seriphos, in the 
Grecian Archipelago. 

Bessemer and ordinary hematite pigiron from the Cumberland and 
Whitehaven districts do not just now vary much in price. Maryport 
figures are these: Hematite, Nos. 1, 2, and 3, 95s.; No. 4, 90s.; 
No. 5, M and W, 90s. Bessemer, No. 1, 100s. ; No. 2, 97s. Gd. ; 
and No, 3, 95s. per ton, with the customary allowance for cash. 
Millom Bessemer, No. 1, is 95s.; No. 2, 92s. 6d.; and No. 3, 90s, 
Ordinary, No, 3, 90s.; No. 4, 87s. 6d. ; No. 5, 87s. 6d.; M and 
W, 105s. per ton at the works on four months’ terms, or the 
usual discount for prompt cash, 

It has become known that in a recent competition for fourteen lots 
of Vignoles rails in Bessemer, Martin or Siemenssteel (each lot being 
of 500 tons), a leading local firm was much underquoted by several 
German and Belgian houses. The precise tenders were—the Rhine 
Steel Company (Ruhrort), 259f. 48c. per ton ; John Cockerill and 
Co., 270f. to 280f. ; the Osnabruck Company, 295f. to 302f. 90c. ; 
the Glasgow Steel Company (per Mr. W. H. Scott), 296f. 79c.; 
Messrs. Charles Cammell and Co., Sheffield, 298f. 90c.; and Messrs. 
Schneider and Co, (Creusot), 305f. In another competition for 
twenty lots of 500 tons each of iron Vignoles rails, the Acoz 
Forges Company made the lowest offer of 222f. 47c. and 222f, 49c. 
per ton. Krupp has also carried off a recent order for cast steel 
axles, puddled steel tires, and some Bessemer steel tires. The 
figures show pretty plainly that we are still a good deal over- 
weighted in many respects, despite the recent drop in the price of 
Bessemer steel and other materials, 

The usual monthly returns of the Board of Trade for August 
show a further diminution in the amount and value of our exports. 
The total depreciation is about 10 per cent., but iron and steel fell 
off 14 per cent. the precise values in that respect being £2,620,635 
this year as compared with £3,042,820 in August, 1873. The 
falling off in railroad iron is also 14 per cent., mainly owing to the 
absence of Russian orders ; but it is worth noting that Australia 
again stands out as one of our heaviest purchasers of this class of 
articles. Common wire has been in better request, but the ex- 
ports of telegraphic wire have fallen off considerably, although the 
total for the eight months of the year is largely ahead of last year. 
Hardware and cutlery, which are placed under one head, fell off 
£30,719 in value, as, indeed, the ratio has been throughout the 
whole of this year. Plated wares show to a fair average advantage. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE coal difficulty is disappearing, and there are reasonable 

ay now of the men settling down to steady work. The 
ast open to hold out are giving way, And this week the hauliers 
in the neighbourhood of Pontypridd—that is, in the Rhondda 
Valley—evince an inclination to accept the offered terms and 
resume work, 

But since I wrote last the house coal men have taken up a certain 
time of action, which, even if it end peacefully, will, I imagine, place 
the house coal and steam coal men in such strong opposition that 
henceforth they will act separately. It has transpired that at the 
delegates’ conference held in Merthyr Tydfil the steam coal dele- 
gates advocated the establishment of contract rules. This was 
opposed by the house coal men, and for the time the subject was 
abandoned, but enough has transpired to show that the two 
branches of colliers cannot act together. 

In addition to this, while the great majority of the steam 
colliers accepted the reduction, the house colliers were firmly 
opposed, and only gave way after a stubborn resistance, 

Last week I was in the heart of Monmouthshire, amongst the 
house coal colliers; they had, at length, decided to return to 
work, when at the last moment another grievance was found. 
The various coalowners, it appears, complained that the coal sent 
up in train was mixed considerably with small, and the demand 
for small bituminous coal having fallen off since the stagnation in 
the iron trade, the loss to the coalowners necessitated a change. 
On the other hand, the men objected to this, as it would entail a 
further loss to them of at least 10 per cent., the whole making a 
reduction of 30 per cent. Large meetings were forthwith held, 
and a strike resolved upon if the masters would not give way. 
Fortunately, at a meeting between masters and men, the mis- 
understanding was rectified, and on the promise of the men to do 
their best to keep the coal free from slack an agreement was made 
to resume work, 

The various ironworks are doing a little better of late, and I 
should not be surprised to see an increased movement at Cyfarthfa. 
Plymouth was brisk enough on Wednesday, and the great number 
of small locomotives at this place were again in full vigour. Horse 
power is almost dispensed with at Plymouth, and the example 
could be well followed at all ironworks, unquestionably to the 
benefit of the ironmasters as well as humanity. 

There was an alarm at the Great Western station, Merthyr, on 
Wednesday. Just as the Brecon train was leaving the safety valve 
stuck, and a loud explosion followed. Fortunately no one was 

An explosion occurred in one of the coalpits near Penbrebach, 
Merthyr, on Tuesday, but thoughseveral men were burnt, none were 
fatally or even severely injured. The ventilation of the pit is ex- 
cellent, so it is surmised that a lamp was tampered with. I have 
just heard that a lamp with a broken glass was fouad, and this 
might have been the cause, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Tur Lancashire iron trade continues to steadily maintain the 
improved tone in the market to which I have referred in my 
recent reports. Although prices do not show any great change, 
and_are nominally the same as those last quoted, there is an 
impression in some quarters that before long there will be an 
upward movement amongst the makers of the better qualities of 
pig iron, Inquiries are more numerous both for pig and manu- 
factured iron, and a considerable business is being done quietly. 
Allthe makers are now fully engaged for the next month or_six 





weeks, and it is becoming more difficult to place orders, F 
iron continues to improve consequent upon the increase in 
number ig orders for a goods made from this class of 
iron, and prices are approuching more nearly their proper 
ositions as pooch | with foundry anita: Indeed, — of 
orge iron are now evincing far more confidence in covering their 
forward requirements than founders, although the latter, where 
the inducement of a small concession is offered, are more willing 
than of late to buy for future delivery. With regard to manu- 
factured iron, there has been considerable activity in hoops and 
sheets; the demand for export has been considerable of late, and 
as the shipping season draws to a close this will increase. The 
average quotations range about as under :—No, 3 foundry pig iron, 
delivered in the Manchester district, is worth about 75s. to 77s, 
6d. per ton; and forge numbers from 67s. 6d. to 72s. 6d. per ton, 
Good standard bars are quoted at £10, ordinary bars about £9 15s., 
but makers from other districts have been offering as low as £9 5s, 
and £9 10s. per ton; sheets are worth about £12 15s,, and boiler 
plates about £13 10s, per ton delivered. 

The coke trade is if anything steadier, and there is no change 
to report in prices. 

In the coal trade there is not much change to notice, business 
continues quiet, but the unsettled state of the wages question in 
West Lancashire has a tendency to give a stiffer tone to the 
market. There is, however, still a great deal of irregularity in 
prices, and with an abundance of coal offering consumers 
continue to exhibit a considerable amount of hesitation in 
buying largely for the future. Although in one or two excep- 
tional instances the list rates have been slightly reduced this 
month, and sellers in some quarters seem at present willing to 
accept very low prices rather than miss orders, quotations are 
generally maintained with tolerable firmness by the leading coal- 
owning concerns, and there is not much probability of any material 
reductions this year. We are just on the turn from summer to 
winter, and in another month the demand for house coal will 
naturally largely increase. Stocks, although heavier than last 
year, are still comparatively low, and below the average, and 
should the requirements for iron making be at all considerable, 
there is little doubt that present rates will be fully maintained. 
The pit prices in the Wigan district range about as under :—Best 
Arley, 15s. per ton; common, 12s. 6d. to 13s.; common house 
—_ 103, to 1ls.; burgy, about 8s.; and slack, 5s, 6d. to 6s, 6d. 
per ton. 

In the shipping trade there is a fair demand both foreign and 
coastwise; best qualities are tolerably firm, but common descrip- 
tions are rather easier. 

In accordance with a resolution passed at a meeting in Liver- 
pool, the colliery proprietors in West Lancashire are now serving 
notices on their men of a reduction in wages of 15 per cent., to 
come into force on the 13thinst. As yet no indication has been 
given by the men of the course they intend to take, but there is a 
very prevalent opinion that a strike will be the result. From 
what I have been able to gather I do not think the Amalgamated 
ne” * signe will be disposed to give them much encouragement 
in this, 





PRICES CURRENT OF METALS AND OILS, 




































































































874. 1 
Castings —Large— £38 d £ 8 ad. Iron—Pig in Sco 28. er a. 
Birmingham .. Be DD 6 No.l ... 460..000 
Cleveland .... 8 5 -9 00 Be. 3 0. -| 338 0..0 00 
Lancashire .. 815 050 Pig in Yorkshire — 
Statfordshire 0o°0 -000 Nol wecccreeee| 62 6..000 
Scot! oo 70 -9 00 Mo. 8 sccccoccoee] 40 1.0 0 @ 
Wales 00 000 No.3 wcccccscee| 337 6..0 0 0 
Yor! oe 8 0 11 00 Pipes in Glasgow ....| 5 0 ..9 00 
Castinys—Small— Pilates in Glasgow .... | 10 10 -lllo 0 
Birmingham -{1610 ..19 0 0 Yorkshire ......|13 15 1600 
Cleveland. .. +|41310 ..14 0 0'| Rails—Cleveland ....| 8 0 ..8 5 0 
Lancashire .. -/14 0 1.19 00 Glasgow.....2.0+. | 9 O - 910 6 
Staffordshire 00 .000 8. Yorkshise, Steel | 10 15 ll0o#é 
Seotland .. 120 «16 0 0 Do. ron| 8 0 -810 0 
Wales .... 00 .000 Wales ..........| 7 2 6..810 0 
Yorkshire +-/13 0 ..90 0 0 Rails—Old—Cleveland | 5 0 -6 00 
Copper — British — cake Staffordshire ....| 0 0 -000 
per ton ......+-..|84 0 ..86 0 0 Yorkshire 510 ..610 0 
Australian, perton ../*6 0 ..88 0 0 Railway Chairs— 
Best Selected ........|86 0 ..07 0 0 HlaggOW...-.00055| 510 6 00 
Bottoms ...... 1/94 0 ..96 0 0 Refined metal......../ 40 .4232 6 
Chili Bars............|76 0 ..£0 0 0 o.in Wales...) 70 80 0 
Do, refined ingot..| 0 0 -O000 Sheets, single, i 
Bheet....cccccssecce. | 20 O «93 0 O Cleveland . 1/1210 ..1310 0 
Spanish Cake ........|, 0 0 «000 London... }1810 ..1410 0 
Coke, Cleveland ... 015 «017 0 Stator dshire ; 12 0 .17 00 
Do., Derby: 13 .1318 0 Wales .. 1310 .15 00 
Wales .... » 018 .000 Yorkshire 130 ..15 00 
Sheffield .. 1 3 6 O O O)| Lard....corecee + |55 0 ..58 0 O 
Lead, Pig, Foreign pr.tn.| 20 2 6..21 0 0 
015 ..019 0 English, W.B.........|2210 ..23 0 0 
07 6.01) 0 Otherbrands . }91 2 6.31 5 0 
Red or minium 12315 .000 
oll .016 0 Sheet, milled 12310 ..000 
ois 2.000 Shot, patent... 1260 .000 
010 «014 0 | White, dry ...... }2810 ..29 0 0 
06 .010 0 Ground in ofl 00 .000 
cooseee| O13) 4. O18 O | Oils, pertun,Seal,Pale..| 3510 ..0 0 0 
Laucashire— | BORD. coove- oe 8 0 ..29 00 
Engine .. 010 6..011 6 Yellow to tinged 20 «..8410 0 
Furnace oll «000 Linseed......cecoses | 2 0 ..96 5 0 
House .. 014 4.0L 0 Olive, Gallipoli ......|47 0 ..00 0 
Londen—Best... 133.160 Spanish..........;4@10 ..000 
Other sorts ......; 1 2 «1 3 0 Palatice ccccvccccccccs | 36 0 .000 
South Yorkshire— || Rangoon Engine (C,| 
Best ordinary ....; 018 ..016 0 Price & Co.'s), p.gal.| 0 3 6..0 00 
Converting ......|, O14 «0 0 0 Rapeseed, English pale} 30 56 .. 0 0 0 
Slack.. 05 .o0wdo Brown ......00. | 28 5 28109 0 
Wales .... 00 .000 Foreign pale -| 0°00 000 
Steam 012.9138 0 Brown . ...5.| 00 «©0600 
House .. oll «01 0 Sperm, body ........, 0 0 «000 
Iron— Whale, South Sea,pale| 2 0 ..0 0 @ 
Angle in Glasgow ..../1010 ..11 0 0 OWN sesesseeee | 24 0 4-25 0 O 
Bar, Welsh, in London| 910 .10 0 0 E. 1, Fish ......;25 0 ..000 
Glasgow ........| 9 UW ..10 0 0 Yellow. ...... | 28 0 .0080 
Staffordshire ..../10 0 ..1212 6| Qui »perbottle../23 0 .000 
910 .. 0 O O | Spelter, Silesian, pr.tn..| 2115 ..22 5 g 
-|12 0 1400 English, V. sees | 00 «000 
-}10 0 +13 0 0 || Steel, mer, Rough..| 910 ..10 5 9 
Do. do., manufactured .,|1015 ..14 0 0 
9 5 -10 0 0)| + /|23 0 ..80 00 
ll 5 1110 0 33 0 ..60 0 0 
ll oO ..1L 10 0); 0 .300 
910 +10 0 0), {20 0 ..22 00 
ee ~~ 8 6 sereerevscesesee | 2) 0 020 0 0 
915 1 00 St. Petersburg,¥Onew|/42 5 .. 0 0 @ 
90 - 915 0) Old... cecveseees| O O -000 
919 ..1010 || Tin, Banca, perton ..../$9 0 ..1000 0 
.| 1010 -ll 0 O|| Kaglish blocks... ..../95 0 ..96 0 0 
60 «6 5 0)| soeseseseess | £6 0 4.97 0 0 
\} Refined, in blocks| #7 0 ...8 0 0 
+13 0 0|| Straits, ine—cash..../'2 0 ..93 0 0 
1210 0 | val 2 0 «93 00 
«1210 0) 
13 0 0)) 
14 0 0 | 0.1140 
15 0 0) 200 
+1110 0)! 210 
+000 0.370 
+19 0 O}) 
+138 0 0}) 
i] |} 19 0..110 0 
6. = | 116 0..118 0 
= 1150.17 0 
312 0 sesececeesees| 2 2 0..2 4 0 
6 — per lb. ..| 0 O7%.. 0 0 8% 
sees — || Sine, sheet .....perton 27 0 0..29 0 u 
W .. cece es + — || SulphateinGlasgow ../ 12 0 0..14 0 0 
Pigin Wales eee| 5 0 «. 610 0|| Manufactured Iron ..., prices unchanged. 
“"— 
PRICES CURRENT OF ‘TIMBER. 
1874, 1873. 1874, 1873, 
Per Load, 48 28/246 £5. 4 
Teak .2+ cooeceeeeed] 018 10/12 01410 
pine .. ¥10 610/310 5 10 
40 610}3 260 
» 315 6 5)4 0 410 
+809 0/8 O09 0 
+ 510 8 0}/0 060 
. +710 8 0) 410 515 
Ath ...c00ee 7 0 8 01415 610 
Dantsic& Memeloak 5 0 8 0/5 0 810/)) 
Fir ...ss0e5 310 510/310 5 0 
Undersised .. 210 3 5/215 3 5 
Riga ..seeee 4045/4045 
Swedish ...esee+ 910 8 5/2315 8 S 
Wainscot, Riga .... 415 615/410 615 
Masts, Qube. rd. pine 410 6 0/410 6 0 
Yellow pinec.. 4 0 610) 4 0 610 
Memel& Dot 0 0 0 0/0000 
Oregon ...... 9012 0/9 013 0 
Lathwood, Dantafm. 3 6 9 0/ 810 910 
St. Petersburgl0 011 0/10 0123 0 
oon 
024 0/22 0% 0 
016 0/15 616 0 
018 O|11 01110 












































Sepr. 18, 1874. 


THE ENGINEER. 





217 


—> 








MONSIEUR MENIER’S HOT-AIR BALLOON. 


. Av invention for inflating ive balloons with hot air, 
originated by M. Menier, a Frenchman, and which has 
been submitted for the consideration of the Balloon Com- 
mittee at the War-office, with a view to its being intro- 
duced into the army for signalling, reconnoitring, or other 
Pp is now exciting a considerable d of interest 
in military circles. Before, however, p ing to describe 
the nature of M. Menier’s invention, it may not be out of 


place briefly to glance at the history of hot or rarefied | P 


air ballooning. 
The idea of sailing through the air existed at a very 
early age, and crude attempts were made to do so, the 


light oe of wrought T iron crossing the ring round 
the diaphragm—see Figure 2 for the girders. The 
furnace for the lamp, the details of which will be 
described presently, rests within a tin cylinder projectin 

beneath the diaphragm, being supported by bent rods o 
iron crossing the cylinder. It has four feed-pipes leadin 

into it, and communicating with two oil cisterns omental 
from the diaphragm ring, two to each cistern. The cis- 





umps and a supply pipe—a waste pipe being also 
| attached to each, leading away into an empty can. The 
| furnace is immediately beneath the Gia, which is con- 
| structed of thin sheet copper, having a bulb at the bottom 


terns are filled from cans of oil, by means of small force | 


weighs as nearly as possible ,':th of a pound, and as 
Menier’s balloon is very nearly spherical, its contents would 
weigh in pounds, 70 x 70 x 70 x ys, or 13,720 Ib. 
because the contents of spheres are directl proportional 

| to the cubes of their diameters. Hence, . the above 
process we should reduce this weight by 13,720 + 5 or 
27441b. This then would be the total lifting power of the 
balloon, or exactly 234 cwt., and deducting 13 cwt. for the 
weight of the entire apparatus, we find that 104 cwt. is the 
excess of lifting power arrived at. Occupants, freight, and 
ballast to that extent could therefore be carried in M. 
Menier’s balloon. 

The notion of employing balloons for purposes of military 


pom Be of which have descended to us all more or less | 6ft. in diameter. The chimney is divided into several por- | reconnoitring is by no means of late origin. It has been 
distorted by fiction; but passing over these traditions, we | tions, as may be seen in the drawing, which take to pieces, | tried with varying success on more than one occasion. The 
find that the first notion of a real balloon was suggested by | and are capable of packing into a small space for easy | victory which Jourdan obtained over the Austrians at 
the Jesuit Francis Lana, in 1670. He proposed “to raise | transit. At the top isa head of open wirework, crowned | Fleurus in 1794 was ascribed to the knowledge obtained of 


a vessel by means of hollow metal 
when exhausted to resist the pressure of the external air, 
but so thin as to be under such circumstances lighter than 
their bulk of air.” His suggestion was never attempted to 


it could not have been done. Thus, singularly aioe the 
first thought was to raise a balloon by means of rare 





striking directly upwards and burning the roof of the 


balloon. The substance of the balloon is French cambric, | 
an excessively fine fabric, with a double crossed woof, so | 
be put in execution. Practically we are aware, of course, | as to be impervious to the air. It is slightly heavier than | 

the silk usually employed for balloons, but requires no pre- | 
ed air. | paration or dressing of any kind to render it air-tight. | 


The introduction of a or coal gas for this purpose ' The furnace or burner—see Figure 2—is of annular 
oug 


was of later date, Al 
Cavallo in 1782 made some 
ineffectual trials with hydro- 
gen, he only succeeded in 
raising a soap-bubble. In 
the present paper we shall 
not, however, touch upon 
the subject of gas balloons. 

Two brothers, Stephen % 
and Joseph Montgolfier, 
ao seca of a paper manu- 
actory at Annonay, in 
France, were the first ex- 
perimentalists who actually 

re and sent up a 

oon. It was made of 
prepared linen cloth; a fire 
was kindled under it, which 
was fed with chopped straw. 
In five minutes it was com- 
letely inflated, and being 
et go, ascended to an eleva- 
tion of about amile. No 
attempt was made to re- 
plenish the fire by any 
apparatus whilst in the 
higher regions, no one, of 
course, ascending with it. 
This experiment was made 
in June, 1783. A _ few 
months later Pilatre de 
Rosier and the Marquis 
d’Arlandes had the courage 
to undertake an aerial 
ascent in a “smoke” bal- 
loon, as it was then called, 
and after rising to an alti- 
tude of the two 
adventurers descended in 
safety. Two years later the 
unfortunate Pilatre de 
Rosier, and his companion, 
Romain, were killed by the 
bursting of a gas idiom, 
in attempting to cross from 
France to England. They 
were precipitated to the 
ground from a height of 
several thousand feet. The FIc.t 
pm py og of hydrogen or 
gas for the inflation of 
balloons soon, however, 
superseded that of rarefied 
air, and though from time 
to time experiments of this 
nature have been made, no 
great development of the 
system has resulted. Some 
years several persons 
ascended from Cremorne 
Gardens, in a fire balloon which was fed with bundles 
of straw through a large aperture in the side of the 
pe and they accomplished their journey in perfect 
safety. 


filled with hot air, in a captive condition only, as a means 
for obtaining observations from a considerable altitude for 
an army upon the line of march ; and experiments are at 
present being instituted at the Royal Arsenal, Woolwi 
with a balloon of gigantic size, which has been constru 
under the supervision of the well-known aéronaut, Mr. 
Simmons, for this purpose, the paraffine lamp for heatin, 
it being, we understand, the exclusive invention of M 
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strong enough | with an asbestos mat or damper to prevent the heat | the enemy’s movements by means of a balloon. Moreover, 


in the late American war, attempts were made to utilise 
balloons for purposes of military observation, but owing, 
doubtless, to the indifference in the nature of scientific 
appliances by the army of the North, no good 
results were obtained. In the year 1863 a series of 
experimental trials was instituted at Aldershott with a 
view of intercepting the movements of a brigade sent out on 
purpose, by placing an 
officer of the Quartermaster- 
General’s Department to 
watch its movements from 
a high altitude in a bal- 
loon, but he failed in 
following the various ma- 
neeuvres of the opposing 
troops. This was, however, 
very possibly due to the 
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character, constructed of copper, hollow, with a bulge all 
round at the bottom to contain the oil. At the junction 
| of the bulge and the walls of the furnace, on both sides, 
|is a ring of wick—see A A. At the summit of the 





into its interior. A wall or ring of metal is erected on the 
top to direct the flame upwards. The action of the ap- 
pome is as follows : Upon filling the bulge with oil and 
| lighting the wicks, the walls of the furnace are quickly 
| heated, the surface of the oil inside being rapidly converted 
into inflammable gas as its body becomes hot. The gas 
escapes at the perforations before alluded to, and very 
shortly ignites outside the burner with a loud roar, con- 




















very elementary knowledge 
y the military 
authorities of the heights, 
&c., at which bodies of 
troops could be  distin- 
guished. The late Franco- 
Prussian war has thrown 
an immense amount of 
light upon the subject of 
military aeronautics, Under 
any circumstances, M. 
Menier’s balloon 
the qualifications of porta- 
bility and simplicity of 
action in a very marked 
degree, which qualifications 
we should say are a sine 
qué non iv articles of war 
matériel required for rapid 
movements or upon the line 
of march. The rope em- 
ployed for restraining it is 
of the strongest possible 














CiaDER 


RACH description, being of steel 


wire, and up to four 
or five times the utmost 
strain that will ever be put 
upon it. 


LITERATURE. 


The Moon, considered as a 
Planet, a World, and a Satel- 
lite. By J. Nasmyru, C.E., 
and J. Carnrenter, F.R.A.S, 
London: John Murray. 1874 

Irisoneof the distinguishing 

and most attractive features 

of astronomy, that it pre- 
sents an almost unlimited 
number of objects for indi- 
vidual and isolated research. 
Apart from the mere study 
of the motio’ distances, 
and relative positions of the 
heavenly bodies—from all, 
that is to say, that cunsti- 
tutes mathematical astro- 
nomy—we find an endless 
opportunity for ——— 
tion and the study of phenomena. It is no matter for 
wonder, therefore, that all over the world men are to be 
found who in a measure disregarding mathematics 
|as applied to astronomy, devote themselves to some 





The object of M. Menier’s scheme is to nate a balloon | burner or furnace are numbers of perforations piercing | isolated branch of inquiry and contribute largely to the 


| universally available store of information concernin 

| the properties and characteristics of the stars an 
=. Thus one philosopher devotes himself, like 
uggins, to spectroscopic investigations; another, like 
De la Rue, finds in the sun a never ending subject 
|of study. Jupiter and Mars receive the undivided 
| attention of many; but all contribute to the stock of 
| knowledge, and day by day do more and more to bring 


Menier. The accompanying sketches will give the reader | tinuing to burn fiercely until the cisterns are exhausted. astronomy within the list of the exact sciences. To 
an idea of the proportions of this balloon, and of the | These are, of course, replenished from the tin cans carried Mr. Nasmyth our satellite has constituted, for over thirty 
apparatus employed for heating it. In Figure 1 the| in the car, as previously explained. ‘The average heat | years, an object of the most exhaustive inquiry, aided by 


general view of the balloon is given. It is nearly circular, 
70ft. in diameter, the aperture at the neck being almost 
closed by a tin diaphragm* which separates the balloon 
from the car, ded 4ft, beneath, by cords surrounding 
the balloon. e car is of wirework, with a wooden 
hoop round the top and and runs upon three light 
carriage wheels, by means of it can be transported 
from one place to another with the whole of the balloon 
and its attendant gear packed upon the top. The wheels 
remain attached to the car during an ascent. The heating 
apparatus, which consists of a huge paraffine lamp with a 
copper chimney, the whole being 25ft. high from the 
ground, rests upon the tin diaphragm, being supported by 

* A manhole is contrived in the , 8o that observations can 








be taken of the interior of the balloon during an ascent. 


generated throughout the 
the surrounding atmosphere, a higher temperature than 





that being considered gerous for the fabric of the | the information which he has acqui 
“he has been found, however, experimentally, that beyond question, the most attractive that has ever been 


| balloon. 
|a temperature of 22 deg. above the surrounding atmo- | 
| sphere will actually lift the balloon off the ground. 

The actual lifting power of M. Menier’s hot air balloon 
can very easily 
50 deg. to the boiling point, viz., 212 deg, expands to the | 


extent of 33 per cent. beyond its original bulk. Assuming | 
then the average temperature of the surrounding atmo- | 
sphere up to a short ce from the earth’s surface, say | 
300 yards, to be 50 deg., we should expel from the balloon | 
by heating it to 150 deg. of heat, about 20 per cent. of its | 
original contents. Now a globe of air lft. in diameter | 





be calculated. Air when heated from | li 


oon is about 100 deg. above | magnificent instruments, and the work before us may 


regarded as a popular embodiment of a portion at least of 
+ “y The book is, 
written on an astronomical subject ; and the plates, pre- 
»ared by the aid of photography, are simply above praise, 
ringing, as they do with minute and in some cases start- 

accuracy, every peculiarity of the moon’s surface as 
perfectly before the eye as could the best telescope that is 
available to the great of amateur astronomers, The 
style of the book also is admirable—generally lucid, always 
simple and elegant, and occasionally manifesting the poetic 
feeling which few astronomers are wholly without, it 
leaves little to be desired, and deserves all the praise that 
we can bestow on it. 
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It was inseparable from the conditions under which the 
work was written that the authors should deal now and 
then in theory; and with Mr. Nasmyth’s theories we can- 
not always agree. The moon has, almost since the days of 
Galileo, constituted a puzzle to astronomers. The volcanic 
character of her surface, studded with enormous annular 
mountain formations, the walls of extinct volcanoes of 
dimensions without any parallel on the earthand apparently 
fissured by cracks of unknown, but certainly appalling 
depth—bears witness to the exercise of tremendous forces. 
To an explanation of the nature of these forces, and to 
assigning a cause for the existence of lunar volcanoes in 
= ages, Mr. Nasmyth devotes a considerable portion of 

is work; and we shall proceed to show that in many 
respects these theories and explanations are unsatisfactory 
as they stand, and require an elucidation and modification 
which our authors obviously do not believe they need. 
Our authors begin at the beginning ; they commence with 
the formation of the moon from cosmical matter, and their 
theory is practically identical with that of Laplace. 
“ Herschel,” writes Mr, Nasmyth, “showed how a mass 
of nebulous matter so diffused as to be scarcely discern- 
able to sight, might be, and probably wasby the mere action 
of gravitation, condensed into a mass of comparatively 
small dimensions when viewed in relation to the immensity 
of its primordial condition, Laplace demonstrated how the 
known lawsof gravitation could, and probably did, from such 
apartially condensed massof matter, produce an entire plane- 
tary system withall its subordinate satellites.” The details of 
Laplace’s system are probably so well known to most of our 
readers that we shall not enlarge on them here. It will 
be enough to say that on his theory the moon would be 
built up, so to speak, of an enormous multitude of atoms 
primarily ranging widely in space, and drawn together by 
the common bond of gravitation. We are not disputing 
the accuracy of Laplace’s theory, but we are about to show 
that in using it for a specific purpose Mr. Nasmyth has 
overshot the mark, and accepted as possible a condition 
of things which we believe in the case of so small a body 
as the moon, at all events, to be impossible. Accepting 





Laplace’s theory then as correct, it follows that the moon 
was made either almost instantaneously, or in a few years, 
or in millions of ages. The work of formation was either | 
slow or fast, but it may be taken in any case that the 
moon grew, to use a homely simile, in much the same 
way asa snowball is built up, That is to say, a few atoms 
tirst came together, and constituting a mass, drew others to 
them, the influence of gravitation continually increasing 
and accumulating more and more cosmical matter. But 
it is well known that an equivalent of gravity is heat, As 
the external atoms of cosmical matter moved inwards 
towards the nucleus, they brought with them a store of 
work, and that work was given up on impact with the 
nucleus in the form of heat. The result would be that 
the moon or other planet must in the first stage of its 
existence be very hot. Mr. Nasmyth, in his second 
chapter, considers the question of the origin of cosmical 
heat very fully, and he quotes Mayer to prove 
that as much heat might have been generated in the for- 
mation of the earth as would raise the temperature to as 
much as 32,000 or 47,000 deg. Cent., according to certain 
conditions which we need not discuss here. Mr. Nasmyth 
cites these calculations as a proof that the moon must once 
have been fluid. Now, unfortunately, Mr. Nasmyth has 
quoted Mayer in such a way that he conveys the impres- 
sion—at least to us—that he believes the moon may once | 
have had a temperature nearly approaching the figures we | 
have given above, In common with most astronomers and | 
many philosophers, he totally disregards the question of : 
time in the formation of a planet; and we shall show ° 
in a moment that this question has a very important | 
bearing on his theories, If the first segregation of | 
cosmical matter into the form of a planet were prac- , 
tically instantaneous, or even if the work were done | 
in a short time, the immediate result would be the genera- 
tion of heat; and unless this heat were dissipated, the 
formation of any solid known to man would be simply 
impossible. We should, instead of the moon, for example, 
have little more than a cloudy nebula of expanded gas. In 
a word, the previous dissipation of heat into space appears to 
us to be absolutely essential to the formationof a planet from 
nebule, And on the other hand, if we grant the possibility 
of this dissipation of heat, then the consolidation of a 
nebula, supposing its parts to be subject to the action of 
gravitation, becomes simply a work of time ; and it is quite 
possible that new worlds are in course of formation daily, 
as nebula, through untold ages, part with their heat. If, 
then, the absence of heat in an extreme degree be essential 
to the formation of a planet, there is, we submit, room to 
question Mr, Nasmyth’s theory of the formation of the 
moon. He eliminates from a nebulous chaos a globe of 
molecular matter radiating heat in all directions. The 
outside of this globe cooling quicker than the rest, became 
a solid crust, and with this crust “ began year one of the 
planet.” Mr. Nasmyth does not appear to have conceived 
the possibility that a nucleus, much smaller than the moon 
is now—a nucleus possibly not larger than a man’s hand— 
might have been formed first, and built upon by continual 
accessions of cosmical matter; in which case we should 
have had no fluid central mass at all in the first instance, 
heat being radiated as fast as it was liberated. We do not 
reject the hypothesis of fluidity, as laid down by our author, 
but we assert that he has established no satisfactory proof 
of the existence of such a condition, which is another 
matter; and if we reject the idea of a central fluid core to 
our satellite in past ages, then must another explanation 
be found to account for the condition of her surface at 
present, an explanation which is, we think, not difficult to 
assign. In any case, Mr. Nasmyth’s theory lacks demon- 
stration in its present shape, although he devotes several 
pages to proving that as much heat must have been set 
ree during the course of the moon’s formation as would 
have we her temperature a thousand times beyond the 
point at which she could possibly have any existence. 
Our submission is that it is possible the moon or any other 
lanet never was hotter in any case than a temperature 








just sufficient to establish fluidity, and that it is also 





possible if only the work of building her up were suffi- 
ciently prolonged—and who shall say it was not—that she 
never possessed an extraordinary elevation of temperature 
at any period, and that the fluid nucleus hypothesis may 
have no foundation in fact. 

Having advanced with due caution this objection to Mr. 
a 8 proposition, we may now assume that the fluid 
hypothesis is correct, and proceed to see how it is dealt with 
by our author. To account for the rugged and volcanic 
surface of the moon, Mr. Nasmyth assumes, first, that the 
outer crust as it cooled contracted on the inner fluid mass; 
and secondly, that this fluid mass, instead of cooling with 
some approach to uniformity from without inwards, cooled 
by stages, so to speak, and in cooling expanded and forced 
its way up through fissures and cracks rent in the outer 
crust, and escaping flowed over the surface, and so gave the 
moon her volcanoes and mountain ranges, in a way most 
ingeniously and beautifully described by our author. Here 
once more we must differ from Mr. Nasmyth. The theory 
which he adopts, that fluids expand in solidifying, has, we 
venture to assert, no foundation in fact. In a word, such 
materials as the moon is made of would not expand in 
solidifying. Mr. Nasmyth bases his reasoning on the cir- 
cumstance that solid cast iron will float on melted cast iron, 
and that solid slag will float on melted slag, and jumps to 
the conclusion that this floatation is due to the fact that 
the specific gravity of melted cast iron is greater than that 
of solid cast iron. Now, nothing can be more certain than 
that the action of heat is to cause expansion, or to drive 
the particles of any body further asunder. If this be so, 
then the specific gravity of a heated must be less than that 
of a cold body, and the specific gravity of melted iron must 
be less—or, at least, not more—than that of cold iron, and 
the cause of the floatation of cast iron must be sought 
elsewhere. It is fortunate, indeed, that there is no room 
for doubt on this point, as the elaborate investigations of 
Mr. Mallet —some of which have been detailed in our 
pages—prove to demonstration that cast iron does not, as 
Mr. Nasmyth would have us believe, expand in solidifying. 
On the contrary, it contracts ; and if this be so, then our 
author’s explanation of the volcanic aspect of the moon 
falls to the ground in a most important particular. 

To us it appears that the expansion of a fluid in solidify- 
ing is quite unnecessary to account for any lunar pheno- 
mena with which we are now dealing. If the interior 
were fluid, then as it solidified it would continually contract 
and fall away from the outer crust, and this also contract- 
ing, but unequally, on account of its want of homogeneity, 
would in some places split or fissure, and in others falling 
in, so to speak, on the fluid mass within, would force up 
portions to the surface, and so produce volcanic eruptions 
of tremendous power in the early stages of existence of the 
planet. ‘To illustrate the action of the expansion of solidi- 
fication of the contents of the moon, Mr. Nasmyth cites the 
case of a glass globe filled with cold water and hermeti- 
cally sealed. The globe is then placed in hot water, when 
the expansion of the water within fissures the glass in 
every direction from a central point of maximum weakness, 
and he illustrates this by a. beautiful photograph of a globe 
thus split. But he should-see that if he had used thick 
glass, filled his globe with hot water, and then immersed it 
in cold water, a precisely similar result would be produced 
by the contraction of the glass on its fluid contents. In a 
word, we hold that the theory of the expansion of solidifi- 
cation is not only opposed to proved facts, but that it is 
wholly unnecessary to account for the existence of lunar 
volcanoes, cracks, or streaks, 

We have devoted so much space to a consideration of the 
theoretical portion of the work before us that we have left 
ourselves little room to comment on the remainder of the 
work. It is fortunate, therefore, that there is little or 
nothing that calls for criticism. The authors have done 
their work as though it were—as we do not doubt it was 
—-a labour of iove; and we may be allowed to congratulate 
ourselves that the ranks of our profession include so careful 
an observer, so skilful an artist, and so accomplished a 
writer as Mr. James Nasmyth. His fellow-worker is not 
an engineer. May we be allowed to wish that he were? 





DESCRIPTION OF THE LATEST IMPROVEMENTS 
IN APPLIANCES FOR THE MANUFACTURE OF 
BESSEMER STEEL.* 

By Mr. B. WALKER, Leeds, 

I have the honour to submit drawings and description of some of 
the most important appliances used in the manufacture of Besse- 
mer steel. This process is now recognised to be of such vast import- 
ance, not only to this country, but to all other civilised countries, 
that I think you will readily admit the advantage to the members 
of the Institute of having before them drawings of some of the 
latest machines now made. In the opening address of the president 
at London, he told the members that thecoal panic, which disturbed 
the whole trade of the country, would have been avoided if 5 per 
cent. more coal had been obtained, or 5 per cent. less required. I 
believe this observation is founded on sound commercial principles, 
Apply it to the manufacturing of puddled iron, and then imagine 
what would have been the condition of the iron trade had it not 
been for the invention of Mr. Bessemer. Mr. Williams told the 
meeting at Dudley that he was steeped to the lips in anxiety 
about puddling-- had it not been for the material that has been 
made by the Bessemer process, by this time he would have been 
overwhelmed. It is not my intention to institute any comparison 
between the steel made by the Bessemer process and the well- 
known Siemens’ steel, nor is it my intention to compare it with 
what is called crucible steel, as made by Messrs. Firth, Vickers, 
Cammell, and others; nor is it further my intention to compare 
the machinery to be described in this paper with machinery made 
by others; but I shall confine myself to a description, pure and 
simple, of the machines lately made by my firm, for some of the 
most eminent producers of Bessemer steel, 

Drawing No. 1 shows a pair of high-pressure horizontal engines, 
suitable for blowing the cupola steam cylinder, 12in, diameter, 
stroke 30in., air do. 36in. diameter, and 30in, stroke. The air 
cylinders are fitted with piston valves, and are further provided 
with leather relief valves to prevent either vacuum or undue 
pressure, Also to absorb the air contained in the clearance between 
piston body and cylinder cover. This combination of piston and 
relief valves obviates the splitting which takes place in engines 
having metallic piston valves alone in the air cylinder; also allows 
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of engines being run at a very high speed, which can be varied to 
suit the work required to be done, Indeed, the speed of engines 
can be varied to suit the pressure in the air receiver, so that, 
supposing some of the tuyeres to be shut off, the engines would 
retard themselves, starting again at fullspeed on re-opening tuyeres. 
The general arrangement and strength of this pair of cupola 
blowing engines can be clearly seen by reference to the drawing 
No. 1 above mentioned. Drawing No. 2: General plan of cupola 
for melting the iron ready for theconverter, The shell of this cupola 
is about 7ft. Gin. diameter, lined with fire-brick or ganister stone to 
the section shown in the drawing. There are eight tuyeres, four 
above in one line, and four below in one line also, and at 
the distance indicated on the drawing. The air trunk or box 
forms part of the outside shell, being riveted to it, and the 
tuyere pipes descend from this air box. Four tuyere pipes are 
each fitted with independent shut-off valves, so that the quantity 
of air can be regulated at each pipe. The drawing shows the 
discharging hole at the side; it may sometimes be placed, and with 
equal advantage, at the bottom, a door with hinges on 
movable plate being released, and the slag, &c., allowed to drop. 
The spiegel iron is melted in a smaller cupola, the general design 
being like the drawing above referred to. I may mention that, at 
the London meeting, Mr. J. A. Jones in describing his puddling 
apparatus, drew attention to a cupola invented by Mr. Thomas, and 
gave it as his opinion that this cupola was well adapted for melting 
the iron previous to putting itinto the puddling furnace. [have seen 
this cupola at work several times, and Iam of opinion that it could 
be vere profitably employed in melting the iron for the converter, 
Drawing No. 3: A pair of blowing engines for supplying the 
converter with blast. The genera] arrangement and detail of the 
engines will be seen by referring to the drawing. The steam 
cylinders, high and low pressure, have respectively 3Gin. diameter, 
and 5ft. stroke, the blowing cylinders 40in. and 5ft. stroke. 1t 
will be observed that there are two piston rods in the steam cylin- 
der ; this arrangement lessens the total height of the engine, and 
has long been in use in marine engines, These piston rods are 
secured to the crosshead, which is of wrought iron, by nuts, and 
the air piston rods are cottered. The connecting rods are not 
short, and so great angular strain on the slide bars is avoided, 
They are forked at one end, being provided with straps, jibs, and 
cotters at both ends, The cranks are of wrought iron, forged with 
the pins on them. On the crank shaft there isa fly-wheel, of about 
20 tons weight. The low-pressure cylinder is steam jacketed, The 
valves are of the piston class, having an elastic packing. The 
valves of the air cylinder are also pistons. The steam valves are 
set so as to expand the steam twelve times. The points to which 
I wish to draw your special attention are : the arrangement of the 
air cylinder piston valves with the delivery valves. These de- 
livery valves only open when the pressure is greater in the air 
cylinder than in the air receiver; there is very little space or 
clearance hetween these valves and the piston when at the end of 
the stroke, so that there is the least possible waste of power. 
The valves in the air cylinder being metallic, can be greased with 
self-acting lubricators, like the steam cylinder valves. Considering 
that they are vertical engines, the stroke is extra long. The steam 
and air cylinders are easily got at, and the whole machine is 
self-contained, You will also note that the air piston valves are 
only used for admitting air into the cylinder. The pressure of 
blast is 25 lb. per square inch, that of the steam being 75 lb. above 
the atmosphere. In some of the Bessemer blowing engines, made 
by my firm, the air cylinders have had water jackets with metallic 
valves, these jackets are found to be unnecessary. The engines 
are condensing, but there is a valve arrangement for working them 
high pressure. Ths air pump and condenser, which are shown on 
drawing No, 4, are worked by a small separate engine. This I con- 
sider a gocd plan, as it prevents the possibility of the large engines 
being proken down by any part of the condensing apparatus 
getting out of order. This small engine can be speeded to suit the 
work to be done, and started, and a vacuum formed before turning 
the steam on to the large engines. This enables the large engines 
to start very readily, and use less steam than as non-condensing 
engines. The engine for condensing, as will be seen from the 
drawing, is a horizontal one, diameter of cylinder 12in., stroke 
18in., the air pump being double acting, having 18in. diameter, 
and 18in. stroke. The general arrangement is at once seen by re- 
ference to the drawing. It will be noticed that the injection is 
extra large, its opening is regulated by the arrangement of band- 
wheel and spindle going through the hot well. A flat valve is 
placed before the injection orifice, and the amount of opening 
regulated by the hand-wheel. The advantage of compound engines 
over single ones is still a point of dispute with a great number of 
engineers. I am of opinion that the single cylinder engine may 
often be used with advantage. For example, in the case of a 
large beam engine for driving a factory, where long stroke and 
heavy fly-wheel can be had, it may be very advisable to employ 
the single cylinder with a high rate of expansion; but in the case 
of a pair of engines used for compressing air to 25 1b, and upwards, 
I think the advantage of the compound system is very considerable, 
The experience of the last ten years in marine engines has clearly 
shown that the economy in using high and low-pressure steam en- 
gines is very great. Some of the best makers of engines employ 
the compound cylinder engine in rotary pumping engines, and, I 
am sure, that if it be advisable to use them in marine and heav 

pump work, it is still more so in blowing engines, working with 
high pressure of blast. Some people seem to think that there is 
additional complication in compound engines; this I believe to bea 
mistake. At the beginning of the stroke in the air cylinder there 
is very little pressure, nor is the pressure full on until the piston has 
rato | half-stroke ; while, cn the contrary, in the steam cylinder 
the pressure is greatest at the commencement of the stroke and 
least at the end, the steam is expanded while the air is compressed. 
When the greatest force is required for the air, the force in the 
steam cylinder is least, owing to expansion. In the pumping 
engine, the force is uniform from the beginning to end of stroke, as 
also in a factory engine, When the engines are worked compound, 
the power in both cylinders, at the beginning and end of stroke, 
is more uniform, and, therefore, more economical and better 
adapted for air compressing. If two high-pressure cylinders be 
used, both pistons have to be made tight fitting to stand the high- 
pressure steam, and the friction caused by the piston being so 
tight is continued throughout the stroke in both cylinders, while 
with compound engines the friction in the low-pressure cylinder is 
considerably reduced, as its piston has a much lower pressure to 
stand against. The valves also will waste far more steam when 
all are exposed to high-pressure. My firm has just completed two 
pairs of large engines for blast furnaces, one pair to work at 4 1b. 
to 5lb. per square inch air-pressure, the other 8lb, to 10 lb. per 
square inch. Both engines are to be worked where coals are very 
expensive, and after most anxious consideration it was determined 
to adopt the compound system of working. If there be any ad- 
vantage in employing compound engines for 4 lb, to 5 lb, pressure 
of blast, there must be a still grester benefit in using compound 
cylinder engines for compressing to 25 lb. per square inch. In 
both pairs of blast furnace engines we placed the cranks im- 
mediately opposite, while in the Bessemer engines, illustrated in 
this paper, it will be seen, by referring to the drawing, that the 
cranks are at right angles ; the object of this being to insure more 
uniform blast pressure and greater facility in starting. It is not 
my intention to trouble this meeting with consideration of this 
question in reference to indicator diagrams, as the matter is so 
technical, and from my experience in connection with the working 
of engines, the indicator card is very liable to mislead ; the power 
may be shown on the card but the useful effect does not corre- 
spond. I do not for one moment say the indicator should not be 
used, for I consider it one of the most useful instruments in the 
hands of a skilful man for finding out the defects of an engine, 
especially as re; the setting of the valves. Those who wish to 
pursue the subject of single and compound engines still further, I 
would refer to a very important paper given before the meeting of 
the Mechanical rs, in 1872, by the president, Mr, Bram- 
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well, of London, The subject is there treated most ably and ex- 
haustively, and several gentlemen having experience in this 
matter took part in the discussion that followed, and gave some of 
the results of their own practical.experience. Mr. Bramwell said 
that ‘these engines—meaning compound—come in asa valuable 
and efficient aid in carrying out the principle of high-pressure and 
high-expansion, as, by their means, the area exposed to high- 
pressure is limited to a moderate-sized piston, and only a moderate 
cut off at 4 or 4 stroke is required, such a cut off as can be well done 
by an: ordinary slide valve with separate cut off slide ; whilst the 
second cylinder enables the expansion to be carried to a very high 
d without involving any practical objecti He ti a 
pair of marine engines. The original engines had two 54in. 
cylinders and the compound engine had 42in. and 75in. cylinders ; 
om were both vertical direct-acting engines, werking cranks at 
right angles, and both baving surface condensers ; but the original 
boilers were worked at 20 lb. pressure, and were repl de 
boilers working at 60 lb. pressure. The vessel was not altered, 
and continued working under the same conditions, but at a some- 
what greater rate of speed, and the consumption of coal, which 
averaged previously 38 tons per 24 hours, and 4°34 lb. per indi- 
cated horse-power per hour, is stated to have been reduced by the 
alterations of the engines to 244 tons per 24 hours, and 2°80 1b, per 
indicated horse-power per hour.” Drawings 5 and 6 show the con- 
verters as we have made them. The larger one to be used chiefly 
in the manufacture of steel rails, the smaller one for tires, 
straight axles, and other special work, where quality will be a very 
important element, It will be noticed that there is a difference 
in shape, chiefly in the mouth and lower part of the converter, 
In the larger one the tuyere pipes or bottom is intended to be re- 
moved, being fitted with what is technically called ‘‘ dry bottom.” 
This plan was introduced by Messrs, John Brown and Co,, of 
Sheffield, and is now used by most other makers in that district. 
The converters are both tipped by cylinders, which are placed 
horizontally, a spur wheel is keyed on the trunnion, and this works 
into a steel rack fastened to the cylinder. The water pressure is 
admitted through a slide valve placed in a convenient position, 
The facility with which the converter can be handled has been 
very much admired by mechanical men. The smaller converter 
is not intended to have a “dry bottom.” The trunnions in the 
large converter are of cast steel, the belt being wrought iron ; in 
the small ones the trunnions are of cast iron, also the belt trunnion 
and belt being in one. The general arrangement can be clearly 
seen from the drawing, and I think further description unne- 
cessary. Drawing No. 70: The ingot crane. This form of crane 
is very extensively used for lifting the ingots out of the pit. 
It is rather wasteful in the amount of water it uses, its general 
simplicity and rapidity of action being its chief recommenda- 
tions. The ram is well guided by a top and bottom gland, 
On the top of the ram there is a crosshead carrying the jib, 
which is strongly stayed ; on this jib there is a ey which 
is moved to and fro on four runners by means of a pitch chain. 
In the crosshead casting are inserted a number of friction 
rollers, so that the jib turns very easily round the ram. These 
cranes are sometimes worked by a valve attached to the crane 
itself, at others by a valve in the pulpit or distributing box. 
Drawing No. 8: The centre lift. This is placed between the two 
converters and turns round on its left centre. It is raised and 
lowered by means of hydraulic power like the ingot cranes, the 
turning round being done by means of gearing, placed under ready 
command of the workman, who stands on the crane itself. The 
ladle is fitted with the usual appliances for tipping the metal into 
the moulds. The whole thing is made very strong, and can be very 
easily worked, The drawing explains the machine. The cupola 
hoist.—Drawing No. 9: This hoist is used for taking the pig iron 
up to the cupola stage. It consists of a simple ram and cylinder, 
the ram being about 12in. diameter ; the one shown has a 22ft. 
lift, and will raise a weight of about five tons of metal. The cage 
is made of wrought iron and is attached to the ram by bolts, being 
guided by four uprights of wrought iron also. The working 
of this crane is at once seen by looking at the drawing. The 
accumulator, shown on drawing No. 10, has a ram 24in, diameter, 
and a stroke of 19ft. The cast iron crosshead is bored out 
and the ram end slips into it; the casing for carrying the 
ballast of wrought steel plates and angle iron, being about 10ft. 
diameter and 18ft, long, secured to the crosshead by a number of 
large bolts. The casing is strengthened by a number of gusset 
stays which go the whole length. The cylinder is bored out at the 
gland end and fitted with a gun metal bush. The cup or cast iron 
formation in which the cylinder stands is bored out also, and the 
cylinder is turned to fit it. This cup, as it is called, is bolted on 
a stone foundation. Cast iron guide brackets are fastened to the 
wrought iron casing, and vertical timbers with rails attached to 
them form a guide for the casing. The whole, as will be seen 
from the drawing, is a very strong and massive affair. Drawing 
No. 11 shows the hydraulic pumping engines for supplying the 
accumulator. There is nothing very extraordinary in them. As 
will be seen, they consist of a pair of horizontal high-pressure 
engines, with double acting force pumps, the cylinders being 
14in. diameter, and 2ft. Gin, stroke. The fly-wheel is common 
to both. Cranks are, of course, at right angles. The pum 
barrels are lined with brass, and the valves are of gun-me 
The whole is a very simple arrangement, and does not get out 
of repair. The drawing explains the machine; however, should 
any further explanation be required, I shall be happy to give it, 
I have shown no plan of the general arrangement for disposition 
of the machinery used in the Bessemer process, nor yet of the 
building, as this depends so much on the work to be done and 
upon local circumstances. Most of the machines described have 
been first designed by Mr. Bessemer. I do not say that they are 
exactly as they left his hands, because experience, increased 
mechanical knowledge, and the use of the apparatus, has naturally 
suggested various improvements. Mr. Bessemer’s invention is 
second to none, and tbe good he has done by it, not only to the 
iron trade, but to all other trades, cannot be over-estimated. I+ 
is well known that many eminent men in this and other countries 
have assisted Mr. Bessemer in perfecting his process, at the same 
time he has always taken the lead, and I am sure he would be the 
last man to disparage the efforts of those who may have assisted 
him, On the contrary, I am certain ke would always be willing to 

ive credit to those who have done a little as well as to those who 

nave done much, I dare not attempt to give a list of these men, 
however, remembering where we are assembled. I cannot for- 
bear ae the name of one gentleman — Mr. Smith, 
manager of the Barrow Steel Works. This gentleman has always 
been in the front, and has done much in improving the machinery 
required for making steel rails. He has always been willing to 
adopt new contrivances, new furnaces, or anything else which he 
thought likely to improve the manufacture of steel and benefit his 
company. 








IRONSTONE MINING 1N CLEVELAND. 
By Mr, A, L. STEAVENSON, DURHAM, 


THERE are features of general resemblance in mining throughout 
the world, yet each country and every district possesses peculiari- 
ties in circumstance and practice which are interesting to observe 
and note, Since it has been held to be a safe th to first catch 
the hare before agen ny be cook it, the writer considered 
some information upon the mode of getting the raw material 
would be well added to the already excellent stock of papers upon 
its conversion into iron and steel. Of the Cleveland district, its 
geology and history, so much has been said and written that it is 
unnecessary to allude to them further than is required by way of 
illustration of the subject of its mining. 

Geology.—-In the marlstone series between the upper and lower 
lias the main seam is found, and this has hitherto the only 
one worth working, with a few exceptions, notably that of Rosedale. 

Strata,—A section on the wall shows the nature of the rocks with 





which the miner has to work for a thickness of 500ft. above him, 
and it is unlikely that mining here will ever be pursued at much 
greater depth than this. The dark shale immediately above the 
seam, which is that containing jet, and above this the alum shale 
or upper lias is soft in its nature. To this reference will be made, 

Nature of Seam.—The seam is a stratified bed, varying in thick- 
ness from 15ft. in one bed, on the north-east of the district, down 
to a few inches on the south and west, caused by splits and the 
intercalation of shale. The rise and dip of the seam is most 
irregular, and bears no relation to the surface configuration, fre- 
quently, as at Eston and Normanby, dipping 3in. to the yard from 
the outburst, where it is 300ft. above sea-level, to 50ft. and 100ft. 
below sea-level, under the highest part of the hill, and then rising 
as rapidly to the outburst at the other side, while in some places 
faults or dislocations prevail to the extent of several fathoms. 

Winning the Seam.—In the year 1850 the mining, or rather, at 
that date, the quarrying, of ironstone began in earnest, the out- 
crops were uncovered, and large quantities got by this simple pro- 
cess,* a simplicity which has probably ontenal to be associated 
with it in the minds of many people. But in course of time, when 
the cover or baring incre to upwards of 20ft. in thickness, 
drifting became necessary, and in the early part of 1852, when the 
writer first visited the Eston quarries, the use of candles in the 
drifts was becoming compulsory. So matters went on, there and 
elsewhere, until the rapid dip and increase of water led to the 
more serious operation of deep shaft sinking. 

Sinking.—In these early days the Upsal Pit, of 120 fathoms, was 
the only one ee of mention; this was successfully accom- 

lished without difficulty, and the very large royalties there set 
ree. Here and there pits of light depth were sunk, some, as at 
Brotton, having heavy feeders to contend with, but it was not 
until Messrs. Bolckow and Vaughan began their North Skelton 
shaft that a genuine difficulty was encountered. 

North Skelton Winning.—The sinking of shafts at the North 
Skelton Miues has been remarkable for the heavy feeders of water 
met with. The thick beds of freestone containing it had usually 
been cropped out at a higher level than that upon which the 
sinking commenced, but in this case, with the object of having 
the pumping pits at the lowest point, the shafts were sunk where 
a convergence of dip of the strata was certain to expose them to 
a rush from all sides; and such was the open nature of all the 
rocks and shales that, in the writer’s opinion, there was very little 
chance of its ever being successfully tubbed off. This apparently 
would have been the case had not the ‘‘ Top Seam of Cleveland” 
fortunately gta sound, and 3ft. Gin. thick, at a depth of 64 
fathoms. e wall diagram shows so exactly the process, the 
depth to each mae crib, with the dimensions of them, and the 
quantity of water, that no further description seems necessary. 
It will be seen that at 64 fathoms they were struggling with 
3320 gallons, or nearly 15 tons per minute. The engines employed, 
consisting of one main aan, with 65in. cylinder and 8ft. stroke, 
and a temporary pair of 20in. horizontal, with spur gear 4 to 1 
Upon the main engine were hung three 20in. sets of pumps, and 
two upon the other. The main engine, although not what can be 
called a Cornish engine, has all the advantages of that type, being 
similar in principle, but, from its arrangement with the piston-rod 
passing through the bottom and taking hold of the beam, is of an 
equal efficiency, at less cost, in every respect. In the shales below 
the freestone, little if any water was met with, so that, until the 
time when the pillars are to be worked, all difficulty is at an end. 

Kilton Winning.—The Kilton Winning ranks next in unenviable 
notoriety, having for more than three years occupied the engineers 
and sinkers in getting down 105 fathoms, large feeders of water, 
amounting sometimes to 1000 gallons per minute, having been met 
with. In place of the sinking setts usually applied, a system of 
fixed engines to force to the surface has been tried. At 28 fathoms, 
in a drift between the two pits, was placed a double 12in. Cameron 

pump, which, with the assistance of water tubs, reached to 35 
fathoms. From here, a cistern of 2000 gallons was arranged to be 
lowered by guide ropes as the sinking progressed; upon this a 
vertical cylinder worked a 16in. pump, one, delivered into the 
cistern and tubs working in wire rope guides, drew the water from 
this to the surface. By this means 45 fathoms was reached, where 
a 12in. Tangye engine was fixed in the side of the shaft, and forced 
500 gallons of water per minute. A second shaft then put down 
dry, upon which a small engine at the surface, with dry spears to 
the depth already attained, sunk to 81 fathoms, where all the 
water was collected, the shale below being dry—and two lifts of 
the pumps are now being arranged to work permanently to bank. 
By this system the erection of large permanent engines was 
avoided until the strength of the feeders was ascertained. 

Winning by Underlevel.—But the sinking of pits has in several 
instances been avoided, and in others much assisted by umder- 
levels. At the Skelton Park Mines of Messrs. Bell Brothers, by a 
drift of 1000 yards, 35 fathoms were taken off a pit of 61 fathoms, 
the mild nature of the lias shales rendering such an operation 
comparatively easy. And at Normanby, by means of one of 
Fowler’s high-pressure engines and boilers, fit up with a clip 
sheave, which conveyed the power by an endless rope to a second 
sheave on the shaft of a large pump, the deepest point—above 200 
vertical feet—was reached—the pump being moved down every 
25ft.—and there a similar engine was fixed as a permanency. 
This continuous system of rope pumping, — by means of the 
clip sheave to heavy columns, the writer believes he was the first 
to adopt in 1863, and it superseded a system of using two drums, 
with a reversal of the drums as soon as the rope had run off one 
drum on to the other. As to whether this plan of forcing leading 
drifts down to the dip, or sinking a shaft, is most preferable, can 
only be determined by the circumstances in each case. In adopt- 
ing the former method, the machinery is within small bounds, 
which curtails permanent expenditure, and capital put into pipes 
and machinery may be partially recovered ; when in shafts it is 
irrevocably ex] led. 

Mining the Stone.—In the process of getting the stone the miner 

—— entirely on blasting, and to aid this the vertical fissures 
—known as “ backs,” which prevail at short distances apart—are 
of great assistance. These backs appear to follow no law of 
cleavage as we find in the coal formation, and produce fast or free 
ground according as they are frequent or otherwise. In the 
absence of these, long — cutting holes are drilled to supply 
their places. The common and — system has been found 
most applicable. The size of the pi varies according to the 
thickness of cover, but, as a rule, the writer prefers 30 yards by 
20 yards, the width of boards up to 5 yards. 

Blasting Holes.—The holes—all jumped—are triangular, and 
about 1}in. on each side, varying from 2ft. to 5ft. deep. A pecu- 
liarity deserving of notice is, that according to the nature of the 
shot to be made, the angle of the holes is made to afford flat backs, 
or flat fronts, a flat backed hole cutting straight up and down ; but 
when the work to be done is too heavy > ona of this, recourse 
is had toa flat front, which throws out just so much as is covered 
by the angle of the side. 

Timbering.—The timbering in these high places is a very impor- 
tant matter. At Eston, and some others, the weight of the 
timber is such that three deputies work in a gang. About one 
deputy looks after the safety of every eight miners. 

Second or Pillar Work.—The removal of the pillars is a work 
requiring more skill and attention than any other. By the section 
of strata it will be seen that, after the thin block of ironstone left 
for a roof is once broken through, there is about 200ft. of shale, 
which bears down with a crushing weight, much more quickly than 
in the coal measures (where strong superincumbent rocks bear up 
and hold off the rush down of the undermined strata), and chokes 
up the places with material not much different from clay, leaving 
the pillars stan . To check this various safeguards are neces- 
sary—(1) To have e pillars and avoid drifting through them as 

* “ By the 2nd September, 1850, the first lot of seven tons was brought 
down." See Mr. ee ee “On the Cleveland Ironstone,” p. 167, 
vol. v., Northern Mining Institute. 








much as possible, (2) Whilst maintaining carefully the angle as 
shown in the d , to take out very small parts of the pillar at 
one time. (3) Where the seam is lying or dipping at an angle to 
get to the low side when practicable, and thus have the weight 
above hanging off. In this way, with a pillar of 30 yards by 20, 
at 10 yards from the inbye end, cut through a siding over 9ft. wide, 
then remove that portion of the pillar which is severed by three 
distinct lifts. By this means, une strength is maintained behind 
to resist pressure. If, however, weight does come on, as has some- 
times been the case, the effect is to force down the roof with a 
creeping and irresistible force, not injuring the pillars much, but 
gradually filling the places up with débris. Avpillar so shut in may 
after a time be reached, the fallen material having become con- 
solidated. From the old goaf a good deal of stythe or carbonic 
acid is given off, and from symptoms frequently observed, the jet 
shale seems to be subject to spontaneous ignition. 

Mechanicat Drilling.—A good miner can drill a hole 5ft. deep in 
thirty-five minutes, and the greater part of the miner’s time is 
thus occupied, as he generally has working with him a less skilled 
man to break up and fill into wagons. The question of machine 
drilling has, therefore, had a considerable share of attention, and 
many attempts have been made to effect such a desideratum ; 
amongst others there were :—Hand auger: First, a tool worked by 
hand, turned by a crank handle something like an auger. Ville- 
pique perforator: Second, a very similar, but more ingenious 
machine called the Villepique perforator. Steam drill: Third, a 
drill driven by high-pressure steam, and having a percussive action. 
Burleigh rock drill: Fourth, the Burleigh rock drill. The agents 
admitted that the special qualities of that machine were more 
adapted to prove useful in harder material. Cranston’s drill : 
This machine was also considered more adapted to a hard stone. 
Some account of these experiments would be interesting if space 
permitted, but the result was alike, in all cases in favour of hand 
labour, With the steam drill at 220 strokes per minute as much 
as Din. per minute was sometimes reached, but the time of actual 
work was so small compared with that occupied in setting up, 
incidental checks from steam pipes, bolts loose, holes choked, 
cleaning out hole, changing drill, &c., that the remaining balance 
in its favour was quite outweighed by the extra expense and incon- 
venience attendant upon such a system. 

Explosives.—From the drilling of the holes we pass naturally to 
the question of explosives, and in this war of elements, the 
ordinary blasting powder has held a proud pre-eminence when 
tested against almost every known oh we In the mines of 
Messrs. Beli Brothers alone from 150 to 200 tons of powder are 
consumed per annum, so that any improvement which can be made 
is highly important, and to obtain this, the writer has experi- 
mented with nitro-glycerine, dynamite, pyrolith, nitrate and 
chlorate of potash, Noble's blasting oil, and many varieties of gun- 
cotton and other compounds, but all failed, either through ineffi- 
ciency or want of safety; in fact not one of them, not even dyna- 
mite, will bear such tests for safety as powder, as can be easily 
demonstrated. Nitro-glycerine: The nitro-glycerine did its work 
well, but left such a poisonous atmosphere as to be put out of the 
field, in a close mine, at once, had not its want of safety been so 
fully attested afterwards. Gun-cotton: Messrs. Prentice took 
infinite pains to make gun-cotton a success, and placed an engineer 
in the district to test sample after sample, and prepared it in tri- 
angular cartridges to suit the holes, but a want of regularity in its 
strength was the chief cause of failure. Dynamite was too rapid 
in its action, cutting the stone, but leaving it standing, where 
powder tears and slowly throws it down; and so, as before stated, 
we have to rely upon the old-fashioned saltpetre and charcoal, 

Ventilation.—Since in every mine such large quantities of 
powder are constantly being exploded, it is no easy matter to pro- 
vide a constantly clear atmosphere, and the old-fashioned furnace 
and upeast pit, which worked fer the most part under great dis- 
advantages in Cleveland, where the shafts were shallow, has been 
superseded by mechenical ventilators driven by steam. Of these 
there are now, upon Guibal’s system, six or eight, one of Cook's, 
with other two in course of construction. Guibal: The Guibal 
is a very clever arrangement of the centrifugal fan, with three 
specialities. First, it is covered in, which prevents the external 
air from affecting its action; secondly, a sliding shutter allows 
of the exit being regulated to suit the speed and volume passing 
out; thirdly, a trumpet mouth or Evasée chimney delivers the 
air into the external atmosphere at a slow speed, thus avoiding 
the sudden impact of a quick current against a stationary medium, 
At the Huntcliff mines with one of these fans, with a multi- 
tubular boiler and engine made by Messrs, Fowler, results have 
been attained which are believed to be unequalled at the present 
time. The ventilator, 30ft. diameter by 10ft. wide, is connected 
to the engine shaft direct, and at a speed of 49 revolutions, affords 
113,449 cubic feet, under 1°43in. water gauge, whilst the con- 
sumption of coals during fourteen days was only 21 tons 1 cwt, 3 qr. 
The horse-power in the air equals 25°59, and in the engine 
44-horse power, or 58 per cent. of useful effect. ®ro-steam : An 
experiment was made with the Normanby fan, which formed an 
excellent test for the application of the wro-steam of Warsop. 
When at work the fan has a perfectly uniform load, one common 
cylindrical boiler being just a little short of the power necessary 
to drive it, and it appeared that if any advantage could be gained 
by this system, that its effect would be made easily visible ; no 
benefit wletone was found. The work done here with plain egg- 
ended boilers is almost identical with that of Huntcliff, but the 
coals used are between four and five times more. 

Mechanical Appliances.—As a rule, the engines and machinery 
are much such as are to be met with in mining districts, with a 
few exceptions. The winding engine at North Skelton — two 
36in. cylinders and 6ft, stroke—is a very fine engine, and had a 
scroll drum, which has been converted into an 15}ft. plain roll. 
The main or pumping engine at the same place, 65in, and 
8ft. stroke, is also a splendid machine; and the winding engine 
at Messrs. Bell’s, Skelton Park Mines, is also very powerful ; but 
none are possessed of any great novelty. The a engines 
of Messrs. Fowler have been very much used. The Cliff engine, ten 
years ago, steamed itself from the then terminus at Saltburn, down 
and up the heavy hills there, and placed itself upon its bed ; the 
hind wheels had shield boards put on and made into drums, and it 
has ever since drawn the stone up a twenty fathom pit, often 800 
tons, with 10 cwt. of coals, in ten hours, 

General Remarks.—The total quantity of ironstone* produced 
during last year in Cleveland was 5,435,233 tons, including a strike 
of fourteen days; the total of England and Wales in the same time, 
12,094,827 ; the nearest approach to this being North and South 
Staffordshire and Worcestershire, 2,749,874, or just one-half. The 
total hands employed being, above and below ground, 9350 ; these 
have all collected within twenty years, mostly south countrymen ; 
their average day's wages being about 7s, 2d., as shown upon a 
recent arbitration. 

Accidents,— During the year, 25 lives were lost, giving an ae 
of one death for every 217,409 tons, South Durham being the only 
mining district which can be said to show a better result, being one 
life per 235,543 tons, the next to it being East Scotland, one for 
156,973 tons ; the average of England, Scotland, and Wales being 
one for 133,677. 

Area of Ironstone Field.—Bewick, in his book upon the Cleve- 
land ironfield, says, “ the extent of this mineral field is supposed 
to be between 500 and 600 square miles.” This, however, is very 
wide of the mark, or about ten times as much as can be worked 
to profit, all the south-west portion being unfit for use, 

Discovery.—The discovery does not seem to have been the work 
of any single man. One saw it, ised it as ironstone, and 
took no further notice of it, Another saw it, tried to use it, 
failed, and gave it up. Whilst a third, taking advantage of what 
others had done, brought it into use, and completed the discovery 
in the year 1850, 

* I am indebted to Mr. Willis, her Majesty’s Inspector of Mines for the 
district, for this information. 
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KESTERTON’S PATENT HIGH-PRESSURE BOILER. 
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TRANSVERSE SECTION 


In the accompanying engravings we illustrate a boiler which 
will explain itself. It is the invention of and patented by Mr. 
Kesterton, of Birmingham, and is now being brought before the 
public by Mr, C, Asbury, Brighton-road, Birmingham. The boiler 
has several commendable features about it, not the least being its 
extreme simplicity and accessibility. It will be seen that the use 
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DETAIL OF TUBER 


of necks for connecting the cylindrical shells is entirely done 
away with, the shells being united in the way shown, by flanging 
out the plates. The boiler has been before the public for some 
time, and has, we understand, given satisfaction. The arrange- 
ment we illustrate is the most recent modification. The diameter 
of the shells is about 2ft. 6in.—large enough for inspection, and 
small enough for safety. 





CLAPP’S PATENT COAL-CUTTING MACHINE. 

WE illustrate in the annexed engraving a new form of coal- 
cutting machine, patented by Mr. W. J. Clapp, of Nantygle, 

This apparatus is also described as a ‘‘multiple drilling ap} a- 
ratus,” because it is so constructed that nine drills or borers are 
introduced in a breadth of 2ft, 2in,, and the borers are made to 
cut 3ft. deep. 

‘The construction of this machine will be readily understood. 
The borers may be applied horizontally or vertically. In form the 
machine is square, and stands on four flanged wheels, The wheels 
are for facility of movement in front of the face of the coal. 
is effected by means of guide rails, on lengths of framed sleepers 
easily removable. It is proposed that they should be proche and 
blocked on the floor of the working, so as to resist the thrust on 
the machine when at work. Suppose the machine to be in 
position in front of the face; jack screws at the top of the frame 
are screwed against a short length of timber inserted between them 
and the roof, so as to secure the head of the machine. The borers 
are attached to a sliding carriage, and when the motive power has 
been applied, by means of a driving chain which is carried along the 
face of the coal at either end, or in any convenient place, the 
borers are caused to revolve, and the sliding carriage moved for- 
ward by means of a screw bar at each side of the machine, Two- 
horse power is equal, it is stated, to driving the nine borers to a 
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SECTIONAL PLAN TAKEN BELOW 


depth of 3ft. in three minutes. The machine is then reversed and 
the borers withdrawn. Seven minutes suffice for withdrawing 
and refixing, thus giving six insertions per hour, or a total of 
nearly forty superficial feet undercut per hour, 

Some experiments were made at Newport last week, which tested 
the powers of the machine very fairly. A large block of Bath 
stone 2ft. thick was bored with the greatest ease in two minutes. 
A large piece of coal was also tried, and the experiment was equally 
successful, as far as it went, for the coal could not be kept in 
position so well as the Bath stone, the latter being much larger 
and heavier. 

The amount of work that can be done by one of these machines 
is equal to that of nine or ten men employed in “‘ holing-in” by 


| since it has been a boast with you that here Yankee genius, and 
| all that, was pre-eminent, sharper, more searching, wi‘ e:, and more 
various. It is not so. John Bull is the Yankee’s equal, and 
excels him in whatever the Briton’s condition and circumstances 
suggest as essential to his progress. Had the British Isles been 
very much larger than an old bandana handkerchief, the idea of 
| rapid intelligence from distant points would not have been left for 
| the development of an American, In a country which can be 
| crossed in aday by a relay of post horses, there was nothing to 
| suggest the need until competition made it necessary. Garden 
| fields and nursery patches failed to inspire the thought of a power 
mower and reaper. The prairie farms of the West made it natural 
| that a McCormic should be inspired to reap as well as sow on the 





the pick in the ordinary way ; and for attending the machine, when 
at work, one man suffices, whilst for removing and re-adjusting, 
two men only are required. It is further worthy of remark that 
the machine can be easily adjusted to the face of the coal, whether 
it is straight or slanting. 





AMERICANS AS AGRICULTURAL ENGINEERS.—We extract the | 


following paragraph from the Jron and Coal Trade Record, an 
American paper. The perceree® is taken from a letter noticing 
the Bedford show, and is obviously written by an American honest 
enough to see and speak the truth:—‘‘ The important feature of 
these shows, in a mechanical way, is seen in the farming imple- 
ments and the machinery at rest andin motion. As an American, 
you may have already felt your youth and inexperience when 
gazing upon the perfected breeds of animals ; now you are amazed, 


| broadcast principle. England is foremost in the world in live 


stock, in the products of the soil, and in the implements and 
machinery of the husbandman. I learned with some astonishment 
that the American boast suggested by a few great and striking 
inventions had in reality no other merit or foundation, After 
| giving credit for a few notable inventions, some-labour-saving 
| devices, and many speculative notions and a. I find the 
English inventor the American’s equal in all things, even down to 
| notions and gimeracks, and the superior of the American inventor in 
the arts, sci , and in specific details with reference to machinery, 
whether in single examples or ar in combination, progres: 
sively for the completion of a process. The American’s cue has been 
the substitution af makina for manual labour; in this he excels; 
| in all else that relates to industrial and mechanical progress he 
enn yet be a pupil of the British inventor, and will be for a loag 
while with great advantage.” 
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- Ovr illustrations represent a massive plate and: ap shearing 
machine, recently made by Messrs. Francis Berry and Sons, 
Sowerby Bridge, Yorkshire, for a large ironworks in Geimany. The 
machine is capable of shearing plates I}in. in thickness, and 
7ft. Gin. wide, at one stroke. The distance between the standards 
is 7ft. Gin. clear, and the gullet is sufficiently deep to cut a plite 
2ft. wide any length. The shear slide is balanced and is a'so 
fitted with a stop motion and arranged to make ten strokes pr 
minute. A scrap shears is fitted at one end of the 
machine, and driven direct from the second motion 
shaft, for cutting up the waste made by the plate 
shears, and is arranged to make thirty strokes per 
minute. All the gearing is very strong and shrouded 
to the pitch line. The main wheels and pinion are 
4}in. pitch and 10in, broad, while the first motion 
gearing is 34in. pitch and Sin. broad. The fly-wheel is 
Sft. dixmeter, and weighs 3 tons. The shears are 
driven by a steam engine having a cylinder 20in. dia- 
meter and 18in, stroke, making 120 revolutions per 
minute. The machine is altogether neatly and well 
arranged, and a favourable example of this class of 
tools. The weight of the whole machine is about 47 


tons. 


THE HYDRO-THERMIC MOTOR, 


WE have recently had the opportunity of inspectin 
a new form of engine invented by Signor Penlinanl 
Tommasi, and which has only been brought before the 
notice of the public during the last few weeks. The 
name of the apparatus is the hydro-thermic motor 
or oil engine. The first machine which we examined is 
not an engine, but only intended to illustrate the prin- 
ciples upon which the actual engines are constructed, or 
rather, to demonstrate the power developed by oil or 
glycerine through expansion, when heated to a mode- 
rate extent. An iron tube about one third of an inch 
in diameter and 3ft. long is filled with oil and fixed 
vertically. A plate of lead jin. thick is fixed on the 
top of the tube by means of a screw cap having an 
opening in it of the same diameter as the interior of the 
tube. Gas jets are then lighted along the whole length 
of the tube, and almost instantaneously a disc of lead is 
forced out hy the expansion of the oil. The plate 
has the appearance of having been punched, and the 
forcing out of the disc is not accompanied by any 
explosion. The inventor claims that this experi- 
ment demonstrates that very little heat will suffice to 
roduce great power if employed to expand a liquid, 
nstead of transferring it into steam; that if we 
employ a liquid, such as oil or glycerine, which cannot 
be transformed into steam, all danger of explosion is 
avoided, and that as oil and glycerine develope their 
gover within a small space, all machines intended for 
eavy work can be made to work by themselves, in- 
stead of being set in motion by a separate engine, as in 
the case when we employ a steam engine. It is stated 
that the power exerted in this experiment is equal to 


700 lb. on the disc cut out, or 10,000 > a square ——-—_____ 


inch, which is about the pressure requ to punch 

lead of the thickness used. The oil is stated to be raised in tempe- 
rature to the extent of 7 deg. Cent., or 12} deg. Fah. The second 
machine is also a model for the purpose of demonstra‘ ing that the 
oil can be regularly and alternately expanded and contracted in 
the same vessel, so as to produce the reciprocal motion necessary 
for working engines, A small receiver containing oil is fitted with 
a vertical glass tube. In the receiver are placed small copper tubes, 





and the piston descends, The ,oliowi:g advantages are claimed | 
for this press over an ordinary hyuraulic press:—The steam engine, 
pumps, and accumulator are dispensed with, and the cost of an oil 
press is stated to be less than that of an hydraulic press. The 
examples of punching and riveting machinery exhibited are both 
defective, insomuch as their rate of motion is concerned, the 
speed being far too small for practical purposes, but every allow- 
ance must be made for them, they betng the first and only experi- 
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meutal machines, and we see little mechanical difliculty in accele- 
rating the speed to the required extent. We were informed that 
another engine, self-acting and of quick motion, is now being con- 
structed on the oil expansion principie ; it is intended to demon- 
strate the application of this system as a means of propulsion on 
| tramways. to the relative economy of the oil engine and the 
| steam — we cannot at present express any opinion in the 
b of any reliable data on which to base our calculations; but 





through which boiling or cold water can be sent at pl on 
—s* cock. On the admission of the hot water, the oil 
expands very rapidly and rises in the es tube; on substituting 
cold for hot water, the oil contracts and d ds, In practice, 
the hot water would be returned to the boiler after passing through 
the oil chamber, and no heat would be lost except as much as had 
been transformed into work. The practicable application of the 
invention is shown by three working models of a press, a punching 





machine, and a riveting machine. The action of the first of these | 


will be readily understood :—The oil in the receiver being heated 


by means of pipes containing steam or hot water, expands, and 
drives before it a piston, which carries the platform of the poses, 


To lower the platform, cold water is admitted, the oil contracts, 


if experience should prove that the same power can be obtain 
from the two descriptions of engine with the same combustion of 
| fuel, we consider there is a wide field open for the introduction of 
| the oil engine, not only on t of dispensing with various 
classes of machinery which are a when a steam engine is 
employed, but also on account of the absence of risk from explo- 
| sion, total freedom from the noise of escaping steam, and the advan- 
t of being able to use a hot-water boiler instead of a steam 
boiler. For presses, lifts, punching and riveting machines, it 





PUMPING ENGINES AT TOTTENHAM. 

Tue direct-acting horizontal engine and pump illustrated in 
our double page supplement this week have been manufactured 
by Messrs. Whieldon and Cook, engineers, London, for the Totten- 
ham Local Board of Health, and have been erected at the sewage 
works for the purpose of raising sewage water from the main 
sewer to the new settling tanks recently erected and rendered 
necessary by the extensive improvements now being 
carried out by the loca] authorities for the more perfect 
treatment of sewage matter. The engine and pumpare 
on the horizontal direct-acting principle. The steam 
valves are double seated and nearly in equilibrium ; both 
supply and exhaust are moved by means of cams fixed 
upon a shaft, this shaft being by means of bevel gear 
worked directly from the fly-wheel shaft. The cams 
moving the supply valves can be adjusted while the 
engine is in motion, and thus be made to cut off the 
steam at any part of the stroke and give the degree of 
expansion required. The condenser is placed under- 
neath the engine bed between the engine and pump, 
and is of the ordinary injection description. the air 
a is worked by means of a bell crank, and connected 

y two links to the coupling of piston and pump rods. 
The engine and pumpare calculated to raise upwards of 
2,000,000 gallons per day of twelve hours. hey have 
been at work a short time and act with remarkable 
ease and decided economy. The whole of the work has 
been conducted under the management of Mr, Clements, 
engineer to the board, 





ON VALVES SUITABLE FOR WORKING 
HYDRAULIC MACHINERY, 
By Mr. Ropert Luruy.* 

Srvce hydraulic power is now so extensively made use 
of in iron and om works for a variety of purposes, any 
improvements in the machinery necessary to apply this 
power must be welcome to many members of this Insti- 
tute, particularly if these improvements tend not only 
to facilitate the working, but also to reduce wear and 
tear and consequent frequent repairs, renewals, and 
stoppages. Making the joints of pipes and other station- 
ary parts present few difficulties, the packings of the 
aa for rams and piston-rods and the packings for 
»istons require more attention, because, if these are 

d they will cause a greater amount of friction than 
is necessary to secure tightness, or they will be the con- 
stant source of leakage. The self-tightening leather 
collars and leather cups are up to the present time the 
only reliable packing for water under high pressure, 
but for pressures up to say 500 Ib. per square inch seve- 
ral other kinds of packing seem to answer well; but the 

to which this paper is particularly intended to 

raw your attention are the distributing valves or cocks 
required to work the different hydraulic apparatus, 
Some of these valves have to be of considerable size 
in order to give the proper speed to the machinery ; 
for the tipping ae ers of Bessemer converters their 
_ — are usually made proportionate to pipes of 
bore, and for the centre-ladle-cranes they are 


| even — The valves for the tipping cylinders have four 
and th 


ways, ose for cranes and hoists usually only three. As 
the water from the pumps is generally sto up in an 
accumulator, it is necessary that all the valves be so con- 
structed that there can be no direct communication between 
the pressure and the exhaust sides in any position of the valves, 
i.¢., they must have sufficient “lap” to prevent loss of water. The 
valve faces have to be held together with sufficient pressure to keep 
the valves tight, and this causes considerable friction. In the 
earlier arrangements of Bessemer plant, taper brass cocks were 
almost exclusively used. The plugs of the cocks for the tipping 
cylinders having a medium diameter of 3in., were worked by a 
handwheel 24in. in diameter, with intermediate gearing propor- 
tioned 1 to 4, thus m a total leverage of 1 to 32. To keep 
these cocks moderately tight, even when newly ground in, the 
plugs have to be screwed down so much that it takes a consider- 


i le to keep taper cocks tight for any length of time, owing 





——- to be a fairly pro: invention, while if a pact, 
4 k motion engine can be constructed on this system, its adoption 
tor driving tramway cars will not be long deferred. 





able pressure of both hands applied to the wheel to turn them. It is 
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to the difference in the space through which the top and bottom 
rts of the plug have to travel. Valves have also been intro- 
uced in which the ports are disposed in a circle on a flat surface, 
and having a disc with recesses in the under side working radially 
upon the atationary face to bring the pressure and waste ports 
alternately into communication with the front or back end of the 
hydraulic cylinder. These valves are open to the same objection 
as all others having an oscillating or a revolving motion, with sur- 
faces exposed to wear by friction at different distances from the 
centre of motion, Brass slide valves of the usual D pattern, 
similar to steam engine slide valves, do very well for smaller 
sizes, and if their working surfaces are made of hard metal they 
last a considerable time; but for larger sizes the friction becomes 
so great, that in order to work them by hand a very great leverage 
has to be employed, and this prevents the valves being opened or 
closed quickly enough. Mitred plug valves are used in some places ; 
they are opened and closed either by a screw cut on the spindle 
itself and working in a nut, or they are held on their faces by 
weighted levers which have to be raised for opening ; separate 
valves have to be used forinlet and outlet, which makes the arrange- 
ment complicated and expensive, and it requires a great deal of 
room. All the valves abeve described have metallic surfaces, and 
as the stationary face is generally in one piece with the body of 
the valve and with the connecting branches, iderablestoppag 
are caused in grinding or otherwise trueing-up the surfaces from 
time to time, and when the faces are worn away, the principal 
body of the valve or cock has to be replaced at considerable ex- 
pense. 

Valves have been introduced in which the peculiar properties 
of the leather collars for making hydraulic joints have been applied 
to the best advantage. The body of the valve is bored and cored 
out so as to form chambers communicating with the inlet and out- 
let pipes and with the pipes for the crane or press cylinder. The 
ram or slide is turned to fit the smaller bore of the valve, and has 
recesses turned in it to form annular passages for the water, and 
carries leather collars, the outer lips of which work against the 
bored part of the valve. Inside the valve there are also stationary 
leather collars, whose inner lips make the joint against the larger 
portions of the ram. The leathers and recesses of the valve and 
of the ram are so divided that in one position of the latter its larger 
portions are within the stationary leathers, and its movable 
leathers within the smaller portions of the valve, thus preventing 
any communication between any two adjoining chambers ; in a 
second position of the ram or slide its reduced portions come 
opposite the stationary leathers and thus leave an annular 
passage for the water from the inlet chamber to the chamber in 
communication with the cylinder; in a third position the com- 
munication between the inlet chamber and the cylinder is again 
closed, and the leather on the ram is drawn within the chamber 
communicating with the cylinder, and thus allows the water from 
the latter to pass into the outlet or waste chamber. In valves for 
working double-acting cylinders the leathers and recesses are so 
arranged that one end of the cylinder is in communication with the 
pressure and the other end with the waste at the same time. The 
pressure on the ram in these valves is balanced in every direction, 
and in moving it, only the friction of the leathers has to be over- 
come. As some of the leathers work against the body of the 
valve, it is necessary that this, as well as the ram, be made of 
brass to obviate corrosion, which would materially increase the 
friction and cause the leathers, as well as the valve itself, to be 
quickly worn out. The ram has also to be made in parts screwed 
together, in order to secure the moving leathers, With a view of 
making the body of the valve of iron, removing all the friction 
from the same and limiting it to the ram, making all the leathers 
stationary and of uniform size, and the ram in one piece and of 
such construction that it limits its stroke, and that, after remov- 
ing the top gland bolt nuts, the gland and all the leathers can be 
withdrawn at one operation with the ram and quickly replaced, 
the author of this paper has designed a special valve, capable 
of two modifications, One of these is a double-acting valve, 
suitable for working the tipping cylinder of a Bessemer 
converter, and adapted to take the place of the original four- 
way cock on the distributing box at present in use in most 
Bessemer works, On each side of the slide valve a mitre stop 
valve is introduced, so that the water can be shut off from the 
pressure and waste pipes, when the leathers in the valve or in the 
tipping cylinder have to be changed, or any repairs done in the con- 
nections between the main range and one vessel, without interfer- 
ing with the working of the othervesselsor the rest of the hydraulic 
machinery connected with the same main ranges of pipes, This 
provision has great advantages, and should be made for each 
separate apparatus, The valve box is made of cast iron, and has 
branches for inlet, outlet, and for the pipes leading to the front 
and back end of the tipping cylinder. It is bored out uniformly 
down to the shoulder on which the brass ring supporting the 
leathers and the distance ferules for the same rest, and is titted 
at each end with a gland through which the ram passes, The 
brass distance rings fit easily in the box, are bored to fit theram, 
and turned on their ends to fit the concave and convex parts of the 
leathers as required, Their central portions are cored out larger 
to give sufficient passage for the water to pass all round the ram, 
and they have port holes in their sides to correspond with the 
branch openings in the box, The whole of the leathers and rings 
are firmly held in their places by the top gland, which is screwed 
down upon the common packing at the top. The ram, which is 
cast of hard bronze, is divided into a number of cylindrical 
pieces, connected by feathers or ribs of a cross section, forming 
passages for the water. The working portion of the ram is 
turned to an uniform diameter to fit inside the rings, and the 
ribs at the lower portion project a little, and form stops to limit 
the stroke of the ram by butting against the lower brass ring 
and the bottom of the lowest chamber when the ram is moved 
up or down, These projections serve also for withdrawing the 
whole of the rings and leathers with the ram when the gland bolt 
nuts are removed. The edges of the cylindrical portions are 
rounded off so that they may enter the leathers easily, When the 
ram is in its central position, the solid portions are within every 
leather collar, and the valve is thus divided into five compart- 
ments. The water under pressure is in the centre or inlet 
chamber, and cannot pass into the chambers on each side of it 
which are in connection with the front and back end of the tipping 
cylinder respectively, as the lips of the leather collars are turned 
towards the centre and make perfect joints with the ram as well 
as with the sides of the box. The top and bottom chambers are 
connected by a passage at the side of the box with the outlet 
branch, When the ram is moved down into the position shown 
on the drawing, the water is admitted to the back of the cylinder 
through the openings formed between the ribs of the ram and the 
interior of the leather; at the same time a similar communication 
is established between the two upper chambers, letting the water 
from the front of the cylinder into the waste pipe. When the ram 
is moved into its highest position the pressure will be admitted to 
the front of the cylinder and the back will be open to the waste 
nts As the cylindrical part of the ram enters the top and 

ottom leathers from the inner or open side, the lip is protected 
from being cut off by being held back and secured in a groove, 
turned out of the brass ring, so that only about one-eighth part of 
an inch of the depth of the leather is free to make the joint with 
the ram. For the two inner leathers this is not necessary, as the 
ram enters them from the back or round side; their lips are pro- 
tected, however, from being bent in too much by the passing 
water, by lips in the central ring. A few small holes are drilled 
through the sides of the brass rings to admit the water to the 
inside of the leathers. To insure the brass rings being put into the 
box with their ports exactly opposite the corresponding ports in 
the box, a shallow groove is slotted down one side of the interior 
of the latter, and corresponding pieces to fit this groove are brazed 
to the outside of the brass rings. To prevent corrosion of the 
inside of the box, it is coated with a thin layer of copper, deposited 








by galvanic process. With a single cranked lever of one to twelve 
a lad can work the valve with great ease. Where there is very 
little pressure in the waste pipes it is not necessary to carry the 
ram through the bottom of the valve, as will be understood, a 
slight back pressure not being able to move the ram upwards, by 
overcoming the friction of the leathers and the weight of the ram. 
The second valve is a smaller and single-acting valve fitted 
to an ingot crane, The water enters the tup chamber; the central 

is in tion with the crane, and the lower chamber 
with the waste pipe. Part of the ram is here made simply turned 
smaller for the passage of the water to the cylinder; the lower 
passage in the ram, however, is again made with ribs of a cruci- 
form section and the projecting stops. It will be observed that 
there is a leather cup instead of a collar at the bottom of this valve 
as for ingot cranes or reversing gear cylinder, where the load has 
never to stand in a fixed position for any length of time, a good fit 
of the brass rings on the ram is sufficient to make that joint. 
Many of these valves have already been applied to converters, 
centre-ladle cranes, lifts, reversing gear for rail mills, and presses 
for the manufacture of tuyeres fur converters, and they all give 
great satisfaction. The leathers last a very long time, and if a 
valve has to be examined, or fresh leathers put in, it can be done 
in a few minutes. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 








CORRODED CYLINDERS, 

Srr,—Could you kindly assist me under the following circum- 
stances :—We have a condensing beam engine, the cylinder 36in, 
in diameter, the cover of which projects into the same about 3in. 
in form of a boss, leaving a space between the cylinder and boss of 
cover of about jin.; in this space the steam, water, or some other 


agent, has eaten a number of holes almost through the cylinder, 


coming just below the flange to which the cover is bolted, thus en- 
dangering the top of cylinder being pulled off. I have secured 
that from danger by attaching to ther flange below with long 
bolts, But in addition to that, could you kindly suggest something 
that will resist the action of steam and the tallow, to fill up the 
holes already made, to prevent them going completely through, or 
any other remedy, as it is desired to make the cylinder suffice for 
a short time—pending some as yet undecided alterations in the 
engines? If you could thus assist me, you will kindly oblige, 
A Ten YEARS’ READER. 

P.S.—The cylinder is lin. thick, and there is 2}in. clearance be- 
tween piston and under-side of cover, 

Eccles, Sept. 10th. 

TRIAL OF PATENT CASES, 

Srr,—Just after you had published in your columns a series of 
letters from me drawing attention to some provisions of the Judi- 
cature Act bearing upon the above subject, it was announced that 
the operation of the Act itself was postponed until November, 
1875. The announcement appeared to be hailed with great satis- 
faction by lawyers generally, and naturally exposed me to sundry 
little sallies of wit for my innocent reliance on the prospect of the 
Act coming into force this year, but especially for appearing to 
believe that any other persons than barristers were ever likely to 
be employed under the Act as referees or assessors, 

I certainly do venture to believe that for the trial of patent 
cases, some persons who are not barristers might be found compe- 
tent to assist a court or judge in ascertaining the special facts of 
science or manufactures to which the law would have to be applied. 
I even venture to think that in some cases the fact of such per- 
sons having had an education and a business training altogether 
different from that of barristers would afford a better guarantee 
of their fitness for the special work referred to. It is to be re- 
membered that this work consists in finding the materials on 
which the court is to form and pronounce judgment. These 
materials are of a technical nature, relating to objects not 
within the knowledge of lawyers as such. They involve the 
use of technical language, with which lawyers are not familiar. 
From these considerations it seems difficult to seo on what 
grounds barristers, as a class, should be regarded as specially 
qualified for the work in question. They are by courtesy 
called ‘‘learned,” but this applies to their presumed know- 
ledge of law, which is quite a different thing from the knowledge 
of special subjects to which law has been applied. An amusing 
instance of this courtesy occurred in the debate in the House 
of Commons on the Public Worship Regulation Bill, when Mr. 
Gladstone appealed to his ‘‘honourable and learned friend” 
the late Solicitor General on a point of ecclesiastical history. 
Of course, when an individual barrister happens to be odie 
qualified for dealing with scientific points, there is no reason 
why he should not be employed in the capacity of referee or 
assessor, but in that case he would be employed not as a barrister 
but as a scientific man. Such a man could render assistance to a 
court or judge in the way apparently contemplated in the provi- 
sions of the Judicature Act to which I have called attention. 

In what was said in my previous letters, my intention was to 
show how the provisions might be used, rather than how they 
were likely to be used, as it appeared to me advisable to assume 
good and appropriate administration of the law in estimating the 
value of the provisions for practical purposes, I have always 
had confidence that a sensible interpretation of law must ulti- 
mately prevail, and surely that is a reason for urging it at the 
beginning. 

Now that the operation of the Judicature Act is postponed for 
another year, it may be advisable for intelligent and influential 
patentees to avail themselves of the interval afforded for testing 
the value of an improved system of arbitration in substitution for 
the existing defective mode of trying patent cases, 

WILLIAM SPENCE, 
Assoc, Inst, C.E, 








8, Quality-court, Chancery-lane, 
; Sept. 9th, — 


NOTES ON THE “BLACK DROP,” ITS CAUSE, AND REMEDY IN 
TRANSIT OBSERVATIONS, 

Srr,—Although I have no desire to enter into a correspondence 
as to the cause of this phenomenon, still I think I must as you for 
space to point out that Mr. C. Bruce Allen’s explanation, in your 
last issue, on examination seems to be wanting in soundness, as in 
his diagram—Fig. 1—he shows that the cones of rays from the 
points a and c proceed through the pupil Z, and then, instead of 
showing them passing through the crystalline lens, as in fact the: 
do, he omits to hint even at its presence, and shows the rays still 
diverging until they reach the retina, whereas in fact each cone 
of rays would be converged by the lens and brought to a focus on 
the retina at the point 6 and y—the inner b and y—for there are 
two b's and two y’s in his diagram, and if the lens did its duty pro- 

rly there would be no overlapping, since there would be a 

iverging cone of rays from every point of the object having its 
base at the lens, and on the other side of the lens this would be- 
come a converging cone having its apex on the retina, where an 
image of every part of the object would be focussed. The effect 
of want of focus or bad performance of the lens would of course 
produce blurring similar, though in a less degree, to that of entire 
absence of lens, as in Mr, Allen’s diagram. In this case the over- 
lapping or blurring would be reduced by curtailing the aperture in 
the same way as stops are used on the object glass of telescopes, 
But in a bright light the iris contracts the pupil of the eye and 
cuts down the aperture of the lens, so that in most eyes the error 
from bad performance of the lens, and consequent blurring, is very 
small—too small to account for the ‘‘ black drop.” 

Mr. Allen refers to the fact that the ‘‘ black drop” between the 
finger and thumb disappears when looked at through a pin-hole— 
that is, with a reduced aperture of lens. This is to a great extent 
true, but it also disappears nearly, if not quite as much, when the 
eye is carefully focussed on the fingers ; for if the finger and thumb 





are held close to the eye, so as to be out of focus, the ‘‘ black drop” 
is very apparent whether pin-hole or not be used, With the latter 
of course it is diminished in proportion as the hole is smaller than 
the pupil, but on causing the finger and thumb to recede the 
‘black drop” diminishes, until on perfect focus being attained—a 
thing not very easy to do in a bright light -it disappears except 
the small amount due to irradiation, and if the finger and thumb 
he magnified by a convex lens the “black drop” can be made to 
appear or disappear at pleasure by throwing the image in or out of 
— Pe a Gro. M, SEABROOKE. 
emple rvatory, lugby, 
Sept. 14th. —_ 


PUMPING ENGINES IN AMERICA, 

Sm,— About two months ago, you gave an_ illustration 
and description of the Lowery engine now being built to 
supply Pittsburgh, Pa., with water. A similar engine, ex- 
cept size, has been built and started in Alleghany, Pa. (said 
city being on the opposite side of the Alleghany river from Pitts- 
burgh), and as some idea of the probable working of the Pitts- 
burgh engine may be had by comparison with the Alleghany 
engine, I will give you a few extracts from Pittsburgh papers, 


viz.: 

1. Chronicle, Sept. 12th, 1873 (referring to the Pittsburgh engine). 
ae object had in view by Mr. Lowery in the Scauiee- 
tion of these engines is to raise the greatest amount of water at the 
least possible cost and with the least wear and tear to the 
machinery. . . . The connections are so arranged that in the 
same proportion that the pressure of steam on the piston-rod is 
reduced by expansion the load or work to be performed by the 
piston for the balance of the stroke is reduced. In other words, 
the labour is graduated mechanically so as to lessen the force that 
would otherwise be required,” 

2. Telegraph, May 9th, 1873, in giving the horse-power of several 
engines, says :—‘‘ Alleghany engine, ten revolutions per minute, 
200ft. high.” 

3. Sept. 14th, 1872, a correspondent says :—‘‘ The engine is no 
experiment, the principle having been satisfactorily demon- 
strated.” 

4. Leader, March 12th, 1874.—‘‘ The following is an abstract of 
the work done by the Lowery engine for the past eleven months, 
showing its efficiency and refuting any assertions that it fails to 
perform the duties assigned to it (this refers to an engine built by 
Lowery for Pittsburgh) :—Average amount of water in twenty- 
four hours, 3,097,958 gallons; consumption of coal (slack) in 
twenty-four hours, 296 bushels, A gallon equal 8°33 lb.; a bushel 
of coal, 78 1b.; head, 235ft., which will give a duty of 262,770 foot- 
pounds per lb of coal.” 

5. Leader, Aug. 1st, 1874.—‘* Lowery’s new pumping engine built 
for the Alleghany Waterworks was tested yesterday for the second 
time. The engine was working smoothly when a stop gap burst, 
flooding the building.” 

Gazette, April 1st, 1874.—‘‘ Yesterday afternoon was the time 
fixed for the preliminary trial of the new Lowery engine at the 
Alleghany Waternedn The time fixed for the turning on of 
steam was two o’clock, but a few moments before that hour the 
engineer gave the order, and the immense fly-wheel began to 
revolve. Sudderly a hissing sound was heard, and the floor in the 
rear of the crowd began to upheave. The cause of the accident 
could not be satisfactorily explained. The engine was running 
pretty fast at the time, and the most plausible reason was:that the 
engineer checked the speed too rapidly, causing a less pressure on 
the column of water and allowing it to come back, when something 
had to give way.” 

Gazette, May 14th, 1874.—‘‘ Another breakdown. There was 
another little excitement at the Alleghany Waterworks yesterday, 
The new pumping engine had been set to work, but was working 
rather indifferently—languidly as it were—when the engineer 
tried to steady its motion by tightening up some of the rods and 
braces, It stood the infliction for a moment or two, and then with 
a deep groan of grief at the humiliation to which it had been sub- 
jected, suddenly ceased to work. An investigation revealed the 
fact that one of the equilaterals or walking beams had broken off 
and, of course, threw the engine back intoa relapse. The engineer 
thinks he can doctor it up with wrought iron braces so as to make 
it stronger than before, and have it ready again for work in a week 
or ten days.” 

Chronicle, June 27th, 1874.—‘‘ A series of misfortunes seems 
to have attended the working of the Lowery big pumping engines 
recently placed in position in Alleghany, and from the first plunges 
of its pumps annoyances great and small have repeated themselves 
in the engine-house. But yesterday’s experience has capped the 
climax of mishaps, and for a month ormore the magnificent engine 
will be a dead monster. At the trial the vast machine slowly 
awoke, the wheel made four turns, the air pressure in the chamber 
showing the fearful variation of 100 ]b., i.e., from 50 1b. to 150 lb. 
with each rise and fall of the plungers. Between the fourth and 
fifth revolution of the engine, and with a fearful shock, the section 
of the 36in. ‘rising main’ immediately at the elbow in the 
pumping pit gave way, and fifty tons of released water was 
running madly down tbe hillside and into the pump pit. 
Released thus of its labour in an instant, the engine, like a freed 
giant, made a lightning-like turn, and had the engineer’s presence 
of mind deserted him for an instant and prevented his closing the 
throttie, to-day the engine and building would be a complete 
wreck, As it was, the steam cut off, and the momentum of the 
ponderous balance wheel checked two massive pillow blocks 
supporting the shaft of the engine had been broken— one in three 
places—a section of the bed-plate fractured, a cam-rod support 
broken off like a pipe stem, and in the stone foundations of the 
pg itself fissures yawned as if an earthquake had been at 
work,” 

Gazette, June 30th, 1874.—‘‘ Workmen yesterday commenced 
repairs to the pumping engine at Alleghany Waterworks,” 

Chronicle, Aug. 14th, 1874.—‘* The Lowery engine in Alle- 

hany has not been connected with the pumps yet. Some 
fittioulty in obtaining the proper point of ‘cut-off’ has been met 
with, but this is being remedied as rapidly as possible.” 

Chronicle, Aug. 20th, 1874.—‘* The amount of popular conjec- 
ture, of public merriment, and the quantity of patient labour which 
has been lately expended upon that big engine of the Alleghany 
Waterworks cannot be mh and is commensurate with the 
vastness of the machine itself. So long as merely the engine 
itself is running alone all goes well, but when it must buckle on 
its harness and raise the main fall of water, this mysterious spirit, 
with a show of cussedness unparalleled since the days of Topsy 
in ‘ Uncle Tom’s Cabin,’ entersa valve. No coaxing or adjusting, 
nor filling, nor alteration, nor takings apart and putting together 
seem of any avail.” 

Telegraph, Aug. 22nd, 1874.—‘‘ Last evening it—the Alleghany 
engine—was again put in operation, and has been running since, 
With the exception of a very slight jar in the movements of one 
of the plungers, the engine moves very smoothly.” 

ile our reporter was there the engine was making five 
revolutions per minute, which is about the average rate it will be 
run, 

7. In conclusion, it would seem by 6 that the engine cannot be 
run safely to the calculated pon 2, viz., ten revolutions per 
minute, According to 5 we should hardly say that the statement 
of 3 was correct, and by 4 we should say that if the principle was 
correct it is not ical, especially when its duty, 262,770 
foot-pounds, is compared with engines at Lynn and Lowell, Mass., 
with a duty of respectively 1,039,000 and 940,000 per Ib, of coal. 
I am inclined to think the end is not yet, 

A correspondent from Bellair, Ohio, where a Lowery pump was 
put in, writes, ‘‘It stands a useless encumbrance in its present 
condition, and we have been obli to purchase another small 
ew of the Knowles build, which is now supplying the city.” 

our readers may form their own opinions. 

James H, HaRLow, 
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RAILWAY MATTERS. 


Roussta now has more than ten thousand miles of railroad, which 
has grown from only eight hundred and twenty-nine miles in 1857. 
IN a period of six years, from 1868 to 1873, the Cologne Minden 
Railroad has found that the Bessemer steel rails broken by all 
causes amount to 0°06 of the quantity laid. 

A FIFTEEN-YEARS’ contract has been definitely closed at Milan, 
Italy, for putting Pullman palace cars on all trains and lines in 
Upper Italy. This covers the great routes of pleasure travel vid 
the northern lakes. 

WE are informed it has been definitely settled that both the 
Indus tao f and the Punjab Northern line should be constructed 
on the broad or 5ft. Gin. gauge. In the Z'imes it was stated that 
the narrow, or 3ft, 3}in. gauge, had been selected for hoth lines, 


THE total number of miles of railway open at the end of 1873 in 
the United Kingdom was 16,000, The total capital at the same 
date stood at £52%8,000,000. The number of passengers conveyed 
last year was 455,634,767, or about 28,000 per mile; but while 
the gross number had far more than doubled in the fourteen years, 
the average number per mile was only exactly double the number 
of 1859. The total traffic receipts last year were £55,500,000, an 
average of £3462 per mile; and the working expenses were 
£30,750,000, 

Tur New York Times states that an important meeting of the 
Brotherhood of Locomotive Engineers connected with the Erie 

tailway was heldin Port Jervis on the 31st of August. The exact 
business of the meeting cannot be definitely ascertained, but we 
are credibly informed that it is of an important character. We 
also learn on good authority that a convention of all the engineers 
connected witb the trunk lines centreing in New York is soon tobe 
held in that city. Notices of a reduction of 10 per cent. in the 
pay of shopmen were posted in the Erie shops of this place to-day, 
and it is rumoured that this action of the engineers was in refer- 
ence to a contemplated reduction in their pay. The meeting was 
a large one, and has excited much interest. 


THE opposition to the use of steam whistles on railroads in 
Massachusetts is beginning to be effectual. Among the roads to 
comply with the popular demand is the Boston and Providence 
road, the superintendent of which has issued the following order : 
“To the eugineers of the road.”—-Under the recommendation of 
the Railroad Commissioners, both of Massachusetts and Rhode 
Island, a great reduction will be required in the use of the whistle 
on our locomotives. You will, therefore, after midnight of 
Saturday, Aug. 22, discontinue its use for all purposes, except as a 
special danger signal. It will not be used in passing other trains, 
or in es crossings or stations, except at those regarded as 
specially dangerous, and in the case of freight trains where it is 
necessary to inform the station agents and switchmen that the 
train men will have work at such station. In all other cases the 
signal must be given by the ringing of the bell, 

THE great shops at Newark, Ohio, the junction of the Central 
Ohio, Lake Erie and Straitsville divisions of the Baltimore and 
Ohio Railway, are approaching completion, The store-house and 
ottice building, 100ft. by 0ft., is finished, The boiler shop in pro- 
cess of construction is 70ft. by 180ft. The blacksmith shop, 
already completed, is also 70ft. by 180ft. Thefoundry, 200ft. by 
70ft., is in operation, and considerable work is being turned out. 
The car shop, completed but not yet in operation, is 75ft. in the 
clear and 230ft. in diameter, attached to which is a 55ft. turn- 
table. The woodworking machine building, two stories, is a fine 
structure 200ft. long by 70ft. wide, connected to which is a fire- 
proof engine room and glue room. | The locomotive shop is 275ft. 
in diameter and 70ft. in the clear, with 30 stalls. All the buildings 
are substantially built of brick, covering with the yards an area of 
22 acres. 

FRANKFORT-ON-THE-MAINE has now become such a place of 
importance—no less than seven railways converging upon it from 
different points of the compass—that the Prussian Government 


station to accommodate the large and daily increasing trafticin goods 
und passengers, as well ar on account of its paramount importance 
as a strategic centre point in time of war. According to the 
Railway News the site has already been fixed on, being on the 


and plantations where formerly stood the ramparts and fosse of 
the ancient wall of circumvallation, which was removed several 
years go, Each of the railroads is to have its separate platform, 
with a double line of rails and adequate space for ingress and 
egress, The site of the part to be devoted to the goods traffic has 
not yet been definitely determined. The railways whose termini 
will thus be united under one roof are: (1) the Frankfort and 
Bebra ; (2) the Taunas and Nassau State Railway ; (3) the Maine 
and Weser ; (4) the Frankfort and Homburg; (5) the Maine and 
Neckar ; (6) the Rhine and Lahn ; and (7) the Hessian Ludwig’s 
Railway. 

AN ingenious invention, says the Scientific American, has lately 
been successfully tested on the Vandalia Railroad, Ind., which 
records the motion of railway cars. There is a locked iron box 
attached to one side of the car and containing a clock. The me- 
chanism of the latter causes a small drum, on which is wound a 
sheet of paper, to travel at a constant rate. With the axle, by 
means of rods and gearing, a pencil touching this paper is con- 
nected. As the pencil is moved slowly across the paper, by its me- 
chanism governed by the axle, and as the paper is slowly moved 
forward, the pencil point inscribes a diagonal line back and forth. 
The paperis ruled in very small sections, every fourth line being 
dotted and representing one mile; so that, supposing the car goes 
a mile in four minutes, the line will cross just four sections diago- 
nally from one dotted line to the next one. If the car stops, the 
line crosses the paper directly and shows the number of minutes 
that the train isat rest. The names of the stations are written 
at the proper places on the paper, and thus the exact rate of speed 
made at any point on the line can be subsequently noted. The 
a thus affords an excellent check on the train officials, as, 
if the train be run ahead or behind time, the fact is sure to be de- 
tected. 

Qur able United States contemporary, the American Manufac- 
turer, has an article, in a recent impression, on Detroit, Michigan, 
from which. we extract the following statement concerning the 
Detroit Car Works :—These works were started in 1853 by Mr. 
Russell and others, and were then the pioneer car works of the 
west, since which time they have steadily gained in strength and 
reliability, until to-day they are almost alone in the field as first- 
class car builders, The works are situated at the foot of Adair- 
street, and cover an area of 12 acres, are built of brick, and consist 
of a Jarge wheel and casting foundry 100ft. by 150ft., with a capa- 
city of 100 wheels and 15 tons small work per diem. Setting up 
ye by 226ft., with two wings, respectively 38ft. by 132ft. 

or 
light machinery and upstairs for fine passenger work. Paintshop73ft. 


by 226ft.; also store-room for iron, boiler and engine house, wheel © 


press room and large forge, and other necessary outbuildings. The 


capacity of the works is six box carsper diom. They also build ail | 


kinds of freight, passenger and street railroad cars. They employ 
over 300 men. It is a strange fact in connection with this com- 
pany, that whilst most of the other car shops are now shut down, 
this one has been running nearly to its full capacity, and that on 
a good profit, and are doing work for the New York Central and 
prominent western roads, We, of course, can only presume this 
ix on account of the reputation they have earned in the past. 


Formerly for a number of years the company built all the palace. 


and sleeping cars for the Pullman Company, which in itself shows 
their adaptability for first-class work. They use only the best 
woods, and those thoroughly seasoned, and keep on hand always 
from-four to five million feet of seasoned oak for frames alone, 
besides pine, ash, elm, &c, &c, 








NOTES AND MEMORANDA. 


AFTER vulcanisation, the surface of the rubber paion re 
sents slight efflorescences of sulphur ; these are easily removed by 
washing with an alkaline solution. 

THE power ordinarily required to card 1 lb. of cotton is 54, of a 
horse power. In the very best mills itis said that the power required 
is about half as much, or z4, of a horse power, 

AN alloy consisting of copper 70 to 73 per cent. ; tin, 2 to 11; 
lead, 15 to 20 ; and zinc, 0°5 tol per cent., has been patented in 
France by Mr. Jacobi. It is described as possessing a yellowish 
red tint, and may be used for objects of art, imitation jewellery &c. 
When treated with polysulphides, chloride of antimony, chloride 
of arsenic, &c,, this alloy becomes coated with a black patina 
capable of being polished. 

In submitting acetylene in M. Arn. Thenard’s apparatus to the 
action of the electric current, the authors have obtained two new 
bodies or liquids, in very minute quantities,one having the elementary 

ition of g acetylene (as a 
solid vitreous or horny substance, very hard, and of the colour of 
wine lees. The authors have not succeeded in distilling solid 
acetylene. Berthelot thinks that the solid may be a bitumen. 

To dissolve india-rubber, no better agent can be employed than 
sulphuret of carbon, to which must be added 5 per cent. of 
anhydrous alcohol ; a product is thus formed which, when sub- 
jected to evaporation, leaves a residuum of rubber possessing all 
its primitive qualities. It may also be dissolved by any of the 
essential oils, but the material which results from their evapora- 
tion is oily and viscous, so that their use has been entirely 
abandoned. 

THE new product of petroleum to which the name “‘ Vaseline” 
has been given promises to come into use as a vehicle for various 
omollient preparations, for which it appears to possess some 
peculiar advantages. It is a solid, semi-transparent jelly, neutral 
and free from taste or odor, and it is said to undergo no change by 
keeping. It becomes liquid at a temperature of 93 deg. Fah. The 
manufacturers state that it is prepared simply by the evaporation 
of —_ petroleum, and filtering the residue through animal char- 
voal, 

From careful experiments, Dr. Richardson concludes that since 
the red blood globules of the pig, ox, red deer, cat, horse, sheep 
and goat “‘are allso much smaller than even the ordinary mini- 
mum size of the human red disc, as computed in my investigations 
we are now able, by the aid of high powers of the microscope and 
under favourable circumstances, positively to distinguish stains 
produced by human blood from those cansed by the blood of any 
one of the animals just enumerated ; and this even after a lapse of 
five years—at least—from the date of their primary production.” 
This will be important in criminal trials, 

THE apparatus for transmitting musical tones by telegraph, con- 
cerning which an item has been travelling the rounds of the papers, 
depends upon the well known-principle that the difference in 
musical tones consists in the difference in the number of vibra- 
tions in the air in a given time. The invention consists in trans- 
mitting a series of impulses of induced electricity of high tension, 
corresponding in number to the number of audible vibrations con- 
stituting a given musical tone, through living tissue in contact 
with any resonant substance, or through a coil surrounding a bar 
of iron or the core of an electro-magnet, the succession of currents 
being produced by an induction coil or other apparatus for 
inducing a secondary current, and being caused by the action of 
any suitable circuit interrupter situated in a primary circuit. 

In a recent number of the Statistical Society’s Journal a table 
was given showing the number of vessels, tonnage, &c., of all the 
mercantile navies of the world for 1870 and 1873. It appears that 
in 1873 sailing vessels had decreased—-as compared with 1870—in 
number by 5°44 per cent, ; in tonnage by 11°57 per cent. ; in 
average size by 6°67 per cent. Steamers had in the same time in- 
creased in number by 24°59 per cent. ; in tonnage by 5494 per 





have come to the resolution to construct there a grand central | cent. ; in average size by 24°41 per cent. The total number of 


sailing vessels was, in 1870, 59,518 with a tonnage of 16,042,498 
tons ; in 1873, 56,281, 14,185,836 tons, the average size being, in 
1870, 270 tons; in 1873, 252 tons. Of steamers, the total numbers 
were, in 1870, 4132 with 2,793,532 tons, average size 676 tons; 


north bank of the Maine and running parallel to the public gardens | 1873, 5148, and 4,328,193 tons, averageing 841 tons each, In 1870 


Great Britain carried 6,993,153 tons in 23,165 sailing vessels, and 


| 1,651,767 tons in 2426 steamers ; in 1873, 5,320,089 tons in 20,832 


sailing vessels, and 2,624,431 tons in 3061 steamers, 

Dr. Hampere, of Stockholm, has made some investigations re- 
lating to the character of the atmosphere in apartments having the 
walls covered with papers which contain arsenical pigments. 
The results of these researches are published in a recent number of 
the Pharmaceutical Journal, The paper of the room in which the 
experiments were conducted had a light green ground, with an 
ornamental pattern of brownish yellow colour; this yellow was 

robably derived from an ochre, but the green resembled Schwein- 
urt green, and was strongly arsenical. An arrangement was made 
for drawing a current of air through a series of U-shaped and 
bulbed tubes, suspended on the wall. The passage of air was con- 
tinued from July 16 to August 16, 1873; and it was calculated 
that during this time about 2,160,000 cubic centimetres of air had 
traversed the system of tubes. Some of the tubes had been 
plugged with cotton wool, while others contained a solution of 
nitrate of silver, and at the termination of the experiment the 
contents of the tubes were separately examined. The results 
showed that there had been an arsenical exhalation. 

INDIA-RUBBER has been used for some time in covering metal 
rollers employed for sizeing and finishing cloth ; wooden rollers 
are replaced by metal ones, which prevent the necessity for using 


| paper or cotton for stuffing the inside of the dressing cylinder ; it 





acksmithshop, and the other 40ft. by 90ft., two stories, onefor : 


also does away with the use of linen or woolen cloth for the external 
covering of the roller, one or more sheets of india-rubber being now 
used instead. Manufacturers find great advantage in this. The 
size, whether coloured or not, adheres sufficiently to the rubber to 
admit of either threads or tissues being well sized without any 
absorption of the material by the rubber ; the size, therefore, as 
well as the colouring matter, can be taken off the roller by simply 
washing it with water, which permits the immediate use of the 
same apparatus for sizeing in the other colours, The india-rubber 
covering, by adhering thoroughly to the metal, and having none of 
these proturberances caused by the crossing of linen or woolen covers, 
presents a perfectly smooth and regular surface, and gives a greater 
uniformity to the sizeing. The thickness of the covering varies 
from 12 to 15 millmetres, according to the diameter of the cylinder. 
To have it in good order, the surface of the cylinder should be per- 
fectly smooth. 


By close investigation Mr. E. Binney, F.R. S., believes he h t 


has the second), and a | 


MISCELLANEA. 


THe Pittsburgh bar iron manufacturers have held a meeting and 
decided to advance the price of bars to 2°8 cents a pound. 


A STRIKE at the Vulcan Ironworks, at Wilkesbarre, U.S., has 
ended by the men returning to work at 10 per cent. reduction. 


THE commission of —m to report on an improved plan of 
an outlet at the mouth of the Mississippi have left for 4 
and will visit the Po, Danube and Rhine, in order to personally 
inspect those rivers and obtain such information as may be appli- 
cable to the Mississippi. 


On Monday evenirg last the employes of Messrs. Gwynne and 
Co., Essex-street Works, Strand, London, presented Mr. Hudson, 
head draughtsman, upon his retirement from the firm, with a 
handsome silver card-case, accompanied with a flattering address 
numerously signed by the employes of the firm. 


M. pe MgckENHEIM, a Frenchman, has invented a puddling 
furnace with a circular chamber, but gives it an oscillating instead 
of a rotative movement, and with the crown so arranged that the 
fire acts directly on the whole mass of iron, while in the rotative 
furnaces it acts only in the direction of the axis. Some alterations 
in form are also claimed, as increasing the yield and the quality of 
the iron, and lessening the work of the palin. 


ENCOURAGED by their success in the use of natural gas for fuel 
at their works at Leechburg, Messrs. Rogers and Birchfield are 
boring for gas at their works at Apollo, near Pittsburgh. Accord- 
ing to the American Manufacturer the drill is now down G00ft., 
and not long since they struck a very strong vein of salt water ; 
petroleum was also met with, and gas in such quantity as to burn 
to the height of several feet. 


Coat is found in Turkey in considerable abundance in the 
province of Trebizonde, as well as around Kars, and in the 
province of Salonica. At Teraclea, upon the Black Sea, several 
seats are worked from 5ft. to 12ft. in thickness, lying in a true 
coal stratum. In 1854 these mines produced 20,000 tons of coal ; 
and they might be made to yield 100,000 tons annually, but the 
manner of working is extremely faulty, and there is not much hope 
of an increased output. The great drawback is the want of common 
roads and railways. 

Ir appears that in 1871 there were in Saxony 569 mines, 
embracing 36,095 hectares, and in 1872 there were 630 
mines in 39,100 hectares. Of the latter 312 were metalliferous 
and some other mines, 101 were collieries, and 217 were lignite 
mines, The mines appear to be well officered, for it seems that 
in the metalliferous mines there was one officer for each seventeen 
men employed, whilst, taking mines of all classes, there are 
twenty-two workmen for each officer, and the 1243 officers have 
likewise to attend to 742 women, The number of accidents, 
however, appears to be comparatively small. 


Tue Russian authorities announce that the Polytechnic Society 
of Russia has been authorised to hold an exhibition of machinery, 
apparatus, and tools, with the exception of locomotives and port- 
able engines, invented or improved in construction since the year 
1872, whether of Russian or foreign origin. Applications for 
admission to be addressed to the Société Imperiale Polytechnique 
de Russie, at St. Petersburg, with complete descriptions and 
drawings, with prices; and objects admitted will be received tili 
the end of September. The exhibition is to open on the Ist of 
October, and close on the lst of April each year. 

THE United States Centennial Commission announces its readi- 
ness to receive applications for space in the International Exhibi- 
tion of 1876, at Philadelphia. It is important that it should be 
known with the least possible delay what space will be required in 
each of the departments of the Exhibition by American exhibitors, 
in order that it may be determined what room can be assigned to 
foreign nations. Manufacturers and others who propose exhibiting 
on this occasion should therefore make known their intention 
promptly, and thus avoid the disappointment of finding the room 
they desire pre-occupied, 

THE largest mine ventilator in the world is, according to the 
Monetary and Mining Gazette, » Guibal fan, 45ft. diameter, 
12ft. face, at the Usworth Colliery, Newcastle-on-Tyne. This fan 
runs about forty-five revolutions per minute, and is said to circulate 
200,000 to 250,000 cubic feet of air per minute. It is driven by 
two first motion engines, 36in, diameter cylinders, 3ft. stroke. The 
upcast shaft is 10ft. diameter, and 600ft. deep. The workings in 
three seams are ventilated through it. The output of the Usworth 
Colliery is about 1500 tons per day, The mines are very extensive. 
All the underground haulage is performed by machinery ; two of 
the three seams are worked on the bord and pillar system ; the 
other is worked on the long-wall plan, 


Tue Board of Commissioners of the Fifth (1874) Cincinnati 
Industrial Exposition offer a special premium of 100 dols. in gold 
for the best circular saw. The competition is to be determined 
under conditions as follows: All saws competing shall be of uni- 
form diameter, namely 56in. They may have either solid or 
inserted teeth. The gauge to be at the option of the exhibitor. The 
eye of the saw to be 2in. diameter; the pin holes gin., and Sin. 
from centre to centre. Each saw is to be submitted toa thorough 
practical test, upon a left-hand mill provided for the purpose. 
Diagram cards are to be taken from the engine during the trial of 
each saw, by a disinterested expert, selected by the jurors. The 
test is to be made during the week beginning September 2Ist, 
1874. Other details of the examination are to be determined by 
the jurors. 


Tue Lowell, U. S., Courier says that the manufacturing com- 
panies of that city have agreed, after consideration, on a new system 
of paying the wages of all operatives who do not work by the piece. 
The same system is, in effect, in operation in the Pacific and other 
manufacturing establishments in Lawrence. The Courier says :— 
** The time will be reckoned by the hour from the beginning of the 
time after the next payment, taking the present wages as a basis 
of calculation. This will not, of course, affect the wages of any 
operative during September, but onthe lst of October, when the 
ten-hour law goes into effect, there will be a reduction in propor- 
tion to the reduction in time. It is reported that the constitu- 
tionality of the ten-hour law is to be tested, it being argued that the 
law infringes on the personal liberty of the citizen to command his 
own time and labour. This view is to some extent confirmed by 
the alleged complaints of some operatives, who do not relish the 
prospects of having their income curtailed by being denied the 
right to work eleven hours if they choose to do so,” 

Ir has been thought that the forest productions of New-Eng- 


land are dying out, but the Boston 7'raveller believes that a 
t’s attention to facts will show that in reality New-England 





blished the following facts: Soft caking, or cherry, coal is chiefly 
composed of the bark, cellular tissue, and vascular cylinders of coal 
piants with some macrospores and microspores. Caking coal has 
much the same composition, except that it containsa greater propor- 
tion of bark. Splint, or hard coal, has a nearly similar composition, 
but with a great excess of macrospores, Cannel coal, expecially 
that yielding a brown streak, is formed of the remains of different 
portions of plants which had been long macerated in water; it con- 
tains a great excess of microspores. Macrosporesare from 3\; to 
#, of an inch in diameter, and can be easily seen by the naked eye. 
Their exterior is composed of a brown coriaceous substance, con- 
taining within it carbonate of lime or bisulphide of iron, according 
to the nature of the matrix. The microspores are about 320 times 
less in size, and contain some form of hydrocarbon, which, by the 
action of heat, becomes paraffine. The conclusions were arrived at 
merely as to the composition of the different kinds of coal. Each 
seam is materially affected by the nature of the roof, since, if it is 
an open sandstone, gaseous matter can freely escape, which is of 
course not the case when tne seam is roofed in with airtight black 


- shale or blue bind, 





is but just beginning to realise the wealth it has in this direction. 
In Vermont and New-Hampshire there are immense tracts of 
virgin forest waiting only the advance of railroads, and the enter- 
prise of capital, to be developed into mines of wealth. White- 
field, on the Boston, Concord, and Montreal Railroad, is one of 
the largest lumbering centres in New-England, and the large firms 
now established there are furnishing immense quantities of sawed 
lumber to all parts of the New-Engiand States, and yet they have 
but just made a beginning. The thousand and one uses to which 
what was once regarded as refuse or worthless timber are now 
applied have worked a revolution in the lumber business of the 
country. The rapid and increasing improv ts in hinery 
for utilising everything have been wonderful, and in the same 
proportion has the former reckless waste decreased. But more 
than all, that which is to open up the vast forests of New-England 
to the markets of consumption and export will be the policy of 
the railroads in the matter of rtation. The coarse products 





of the country, the heavy and bulky articles of coal, iron, and 
lumber, are already begi 
paying and most profi 


ing to be solicited as among the best 
le class of railroad freights, 
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84-INCH CORNISH ENGINE AT CLAYCROSS COLLIERY. 


CONSTRUCTED BY THE BUTLERLEY IRON COMPANY.--DESIGNED BY 
oY 


(For description sce poge 227. 
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Diameter of Cylinder 
Length of Stroke 
Diameter of Pump 
Laugh of Stroke 
Diameter of Aw Pump 
Logth of Stroke 
Diameter of Flywheel 
Weight of Flywheel 





ELEVATIO 


24. Inches. 
48 
24 ” 
48 ‘ 
14 : 
24 . 
15 Feet. 
6% Tons. 




















W/LL/AM D/ICKES, FARP 


a eeitm bate 








TAL STEAM ENGINE ano PUMP. 


- FOR THE TOTTENHAM LOCAL BOARD. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Borveau, Rue de la Banque. 
53, Mohren-strasse. 


LEIPSIC.—A. TwieTMeveER, Bookseller. 
NEW YORK.—WILiMER and Roocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


*,* With this week’s number we issue as a Supplement a drawing 
of a horizontal steam engine and pump, made for the Totten- 
ham Local Board by Messrs. Whieldon and Cooke, Collinge 
Engineering Works, London, engineers. Each number, as 
issued by the publisher, should contain this Supplement, and 
subscribers are requested to notify the fact should they not 
recewe it. 


TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,*JIn order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

W. D.— Advertise for a partner with money. 

A. B. (Blackburn-road).— Forward particulars of eficiency, and we shall 
look into the matter for you. 

X.—There are a great many works of the kind. “ Bridge Girders and Roof 
Trusses,” published by Messrs. Spon, Charing Cross, price 12s. 6d., will 
probably suit you better than any other we can nawe at the moment. 

W. W. (King’s-road).— The statement is simply a logical deduction from the 
laws laid down in any text book of science. It involves, as we have stated, 
apparent inconsistencies. If you canthrow any further light on the matter, 
or show the weak points in our reasoning, we shall be happy to hear from 
you, 

Juno.— In the case of the steamship to which you refer, you will see that the 
joint is at right angles to the valve face, 80 there is no direct pressure on it, 
and it would be quite possible to modify this arrangement and render it 
suitable for small engines. Your arrangement might be got to work very 
well for a time, but the valve face would wear sooner or later, and then the 
steam would obtain access to the back of the valve, and equilibrium would 
be no more, 

J. C.—The price of locomotives varies continually, A rough rule is to 
multiply the weight of the engine in tons by 70, the result will approximate 
to the price. Thus a 80-ton engine would cost about £2100. The engines 
on the London and North-Western Railiway are, perhaps, the cheapest in the 
world—a result due to the admirable arrangements adopted at Crewe in 
their manufacture, Broadly speaking, the cost of a first-class express engine 
and tender may be taken at about £2500. 








TINNING CAST IRON. 
(To the Bditor of The Engineer.) 

Sir,—I should be thankful to any correspondent who could ‘oblige me 
by describing a process by which it is possible to tin over castiron. I 
am quite able to tin wrought iron, but my system does not take the 
slightest effect on cast iron. J. 8. 
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GAS PROFITS, 

» proposing to go to pny next session for a bill 
conferring power to set up an independent gas supply, the 
Mateus Board olny adopted Canin which they 
obviously will not receive any very cordial support from 
the Corporation. Should the civic authorities decide on 
going for a bill of their own, it would be just possible for 
these somewhat rival powers to coalesce; but the Cor- 
poration must feel rather checkmated by this forward move 
of the Metropolitan Board. Of course the gas companies 
are not asleep; and it was known in well-informed quar- 
ters a month ago that the Chartered Company were not 
likely to ask for another “revision.” Probably the,{Im- 





perial will adopt the same policy as the Chartered, 
and allow the gas to drop to its normal rate. Such a 
policy will take off the edge of the popular animosity, and 
the local authorities will enter Parliament, if they choose 
to make the venture, without a substantial grievance. As 

et the Corporation have decided on nothing. They have 
adi waiting for the report of their Gas and Water Com- 
mittee, and now the report of the committee is —s 
for the Corporation, who have notfyet reached the end o 
their holiday. The Metropolitan Board made up their 
minds a day or two before they went to the seaside. The 
Corporation choose to take their holiday first. Delays are 
dangerous. In the meantime Temple Bar has begun to 
tumble down; and the aspect of the gas question is under- 
going an essential change. Yet we verily believe that the 
Metropolitan Board have no real love for the projected 
bill, and if they can find a tolerable excuse, they will be 
ready enough to set side of this troublesome matter. Mr. 
Newton gave the gas companies a pretty good hint, when 
he said that under present circumstances at 4s. per 
1000ft. “was not an extravagant price.” No doubt the 
Chartered gas will be 3s. 9d. per 1000ft. from the com- 
mencement of 1875, and most likely the Imperial will be 
the same, the illuminating power of the latter being two 
candles less than that of the former. With such a change 
the way will be left open for Mr. Newton to say there is 
no longer any immediate reason for pressing the bill. We 
should think Mr. Newton very well knows that the idea 
of competition between the,Metropolitan Board and the 
gas companies is one which Parliament will never sanc- 
tion, and which the Metropolitan Board could never carry 
out, even if a bill were granted. 

Looking forward, @./a Tyndall, to some extraordinary 
epoch, we will suppose the gas supply to be in the hands 
of the Metropolitan Board, or confided to some newly 
evolved body which has absorbed the present imperfectly 
constituted board and Corporation. The gas consumers 
will have hailed the change in the most jubilant 
spirit, and the public press will have exulted over 
the dethroned gas companies. But what will be the 
real state of things? What is the municipal mode 
of managing the gas supply? Is it the sole object 
of a municipal body to supply cheap, pure, and _ bril- 
liant gas? Are all the profits applied in reduction of 
price, and so forth? Perhaps it would be well for the gas 
consumers to look a little before they leap. Some infor- 
mation on this interesting topic is to be obtained from the 
evidence taken during the past session before the select 
committee appointed to consider the ae og and 
duties of assessors and auditors in boroughs. One of the 
witnesses was Sir Joseph Heron, the town clerk of the 
borough of Manchester. The gas supply of Manchester, 
as we are often reminded, is in the hands of the Corporation 
of that borough. Sir Joseph explained in his evidence that 
whatever profit accrued from the gas supply was paid over 
from the gas committee to the improvement committee. 
“ The whole of the improvements that we have carried out 
in Manchester,” said the town clerk, “to the extent of 
about £1,500,000, have been paid out of our gas profits.” 
Sir Joseph further stated—“ We have never made an im- 
provement rate.” The balance of profit brought down on 
the last account for the year was £63,603. The question 
was asked—“ Have you any power to reduce the price of 
gas?” to which Sir J. Heron answered, “ Yes, the Corpo- 
ration have power to reduce the price of gas or to increase 
it. We have been obliged to increase it lately, but we are 
still at a low price nag omega The fact that the 
Manchester Corporation have lately been obliged to raise 
the price of their gas has not been generally proclaimed 
during the recent controversy on gas matters in London. 
But Sir J. Heron enlightens us a little further, and says— 
“We are entitled to make the same profit as any other 
gas company, because all the ratepayers are not gas con- 
sumers.” It strikes us that the logic of this argument is 
rather defective. Had it been said that there ought to be 
no loss on the gas undertaking, seeing that all the rate- 

yers are not gas consumers, the position would have 
on unassailable, for why should a my +g who is not a 
gas consumer be taxed in order that the consumer shall 
have his gas so much the cheaper? In other words, why 
should one man pay part of another man’s gas bill? But 
the Manchester Corporation carry the principle across the 
line, and actually put into the gas billa certain charge 
for public improvements—new streets, and we know not 
what else. “We have never made an improvement rate,” 
says Sir J. Heron. Not in name, truly ; but as a matter 
of fact the improvement rate has been incorporated with 
the charge for gas, just as we find all manner of charges 
bundled together under the title of “ poor rate.” 

We shall probably be told that this is all very rich and 
glorious ; but we think it well that the facts should be dis- 
tinctly understood. The London gas consumer must not 
suppose that he is going to get all the benefit of that 
wonderful “10 per cent. guaranteed dividend,” so soon as 
the supply falls into the ds of the local authorities, if 
ever that event comes to pass. It may be said that it isa 
fine piece of economy to make the gas pay for public im- 
provements, This would be very true if all the gas were 
exported to Japan, and were paid for in foreign gold. In 
reality, it is not the gas, but the gas consumer, who pays 
for the Manchester improvements. Somehow, this mode 
of contributing to the local revenue seems to be a pleasant 
way of paying taxes, just as people used to be satisfied to 

y 4d. a quart for water, so long as it was mixed up com- 

ortably with milk, Let the water be supplied separately, 
and dissatisfaction becomes inevitable. “In the early 
history of the gasworks,” says Sir J. Heron, “ when the 
rofit was very small, it was applied in reduction of rates.” 

ut afterwards the profits were applied to the carrying 
out of “improvements,” and then in grew very large. 
Of course there is such fun in spending money. It is 
worth while then to make a profit. So things have gone 
on in Manchester for forty years or more, until the borough 
or city “ has been almost{rebuilt.”4,“ Far better,” we shall 
be told, “to half rebuild a city, than to pay 10 cent. 
dividends to a lot of hungry shareholders.” But let us see 
how this will apply in the case of London. The gas supply 





of the metropolis is at present a private undertaking. If 
this property is to change hands, it must be paid for. The 
payment made must be such as to cover the market value 
of the property, which value is necessarily based on the 
dividends. If by means of some compulsory power the 
property be acquired without payment of its full market 
value, then only a part of the property is paid for, and the 
rest is—taken. We will not suppose that this latter pro- 
cedure will be adopted with regard to the London gas 
companies. It may be attempted, and in fact it is even 
now advocated. But we cannot imagine that joint stock 
enterprise will be treated after this fashion. Certainly the 
telegraph companies were not mulcted when the Govern- 
ment came to treat with them. An easy way of acquiring 
the property of the London gas companies would be to 
wel over to the shareholders bonds for the payment of 
perpetual annuities equal tothe present dividends. A few 
pensions and commutations would settle the rest, and the 
whole of the affair might thus become the property of the 
Metropolitan Board. But let the process take what shape 
it may, the property must be bought, not confiscated, an« 
this being the case, the dividends will enter into the cal- 
culation. The local authority may lighten the burden by 
borrowing money at a low rate of interest, and so far the 
gas consumer will be theoretically benetited. But prac- 
tically the gas supply will be turned into a source of 
revenue, and its profit will be taken as a supplementary 
tax. The local authorities will have a new purse to pull 
upon, and will get all they can out of it. The arrange- 
ment may be an acceptable one. It is well that our towns 
should be beautiful and adorned, and if the gas consume: 
likes to pay the cost let him. But in the meantime let 
him also understand that the loca] authorities who are push- 
ing on the war against the gas companies are not altogethe1 
disinterested in the question of profits. 

Perhaps we may be expected to say a little more as to 
the purport of the report which now awaits the considera- 
tion of the Court of Common Council. There is really 
not much in the report; but there is a great deal in the 
appendix, only it happens that a considerable part of the 
appendix is made up of documents which have already 
been printed and circulated. Itis a useful volume for refer- 
ence, and there are a few letters which are really new. 
The end is melancholy. The committee can do nothing 
with the gas referees, the latter being unconvinced as to the 
merits of Mr. J. H. Patterson’s patent processes for the 
purification of gas, and being also unconvinced as to the 
unsuitability of the present test-burner. The gas referees, 
who have certainly gyrated somewhat on the sulphur ques- 
tion, are now at last immovable, and the committee give 
them over as hopeless, The report says towards its close : 
“From the communications received in relation; to the 
sulphur question and the test-burner, it does not appeai 
that any beneficial result will be obtained by bringing 
under the notice of the gas referees any facts in relation 
to these questions, or the desirability of their exercising 
their functions as prescribed by the Act of 1868.” The 
maximum of sulphur now allowed is 20 grains per 100ft. 
of gas as supplied from the works at Beckton, Bow, and 
Bromley, and 25 grains at other works. The test-burne: 
is complained of, on the reports of Mr. Heisch, as raising 
the lighting power of 14-candle gas to 16-candles, and a» 
being unsuitable for general use. That the illuminating 
power is thus raised cannot be successfully denied, neither 
do we expect to see argand burners in street lamps. But 
the Gas Committee of the Corporation have fought their 
battle and — nothing, and they now recommend that 
they should be authorised to communicate with the Presi- 
dent of the Board of Trade, By bringing their case “more 
immediately ” under the notice of that official, they trust 
some effect will be oo perhaps to the extent of 
bringing about fresh legislation. We remember that 
the Board of Trade did actually attempt some legislation 
on the metropolitan gas question about seven years ago, and 
very curious legislation it was, By this time the Board 
of Trade ought to be wiser, and may know how to culti- 
vate an opportunity, though we are rather doubtful on the 
point. Probably the Board of Trade would rather let 
the matter alone. The half-yearly report of the Chartered 
directors, just issued, shows the courage and determina- 
tion which characterises the largest of the London gas com- 

ies, and we may expect that if there is to be a contest 
it will be thoroughly fought out. The Chartered directors 
announce, as anticipated, that they will not seek for any 
advance in price for ]875, but will be content to relapse to 
the normul rate of 3s, 9d. for 16-candle gas, At the same 
time the tone of the report shows that the directors are by 
no means afraid of their adversaries, but will seek for an 
advanced rate whenever occasion may require. The report 
is a remarkable, and, we may add, a refreshing document. 
It is of ne length, and has a force and liveliness of 
style which may be termed unique. 


THE NORWICH ACCIDENT. 


WE place with t regret in our a record of the 
fact that a very pa. collision A on ace on the Great 
Eastern Railway at Thorpe, near Norwich, on the night of 
Thursday, the 11th inst. The circumstances of the colli- 
sion are almost without a parallel in this country—two 
trains running into each other from opposite directions at 
speed. But such catastrophes were at one time by no 
means rare in the United States; and they are even yet not 
unknown on the American railways. It is unnecessary to 
enter into details, It will suffice to say that the down 
express from London to Yarmouth encountered the up 
mail from Yarmouth to London, ona short bit of single line 
close to Thorpe. Such of the survivors as were qualified to 
form an opinion state that the mail was travelling at about 
thirty-five miles an hour, and the express at twenty-five 
miles at the moment of the collision. The results of 
the catastrophe were frightful. Both drivers and both 
stokers were killed almost instantaneously; and up to 
the moment we write the deaths of ee Pee 
are announced, while some sixty have suffe injuries, 


in all cases serious, and in some likely to prove fatal. 
We cannot call to mind the occurrence of any railway 


accident in Great Britain equally disastrous since the 
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burning of the Irish mail near Abergele, on the Chester 
and Holyhead Railway, on the 20th of August, 1868, 
when thirty-two persons lost their lives in the conflagra- 
tion. Remarkable as this Norwich accident is, however, 
it is singularly free from scientific interest of any kind. 
No question of the strength of a rail or an axle, or of the 
efficiency of a pair of points, or the possible reading and 
interpretation of a semaphore, is encountered here. The 
entire case lies in a nutshell. Two trains late on a dark 
night were permitted to start from opposite ends of a six 
niles length of single line. It could not have crossed the 
mind of the driver of either train that he would meet with 
any obstruction; and as each man believed that the other 
was waiting for him, each would probably drive as fast as he 
could. No one living knows certainly whether the drivers 
ever hada chance of pulling up. The engines are so utterly 
shattered that no trustworthy indication is to be traced 
from the valve gear as to whether or not they were 
reversed. It has been stated, however, that the brake of 
one tender was found screwed down, and it is obvious that 
however close the trains were to each other, the aid of a 
brake which could be instantaneously applied by a turn of 
a hand would have done much to avert the fatal conse- 
quences at least, of a collision which it is possible no brake 
could have wholly prevented. Assuming that the mail 
was travelling at thirty-five miles an hour, we know by 
experience that the air brake, for example, would have 
pulled the train up in fifteen seconds, during which it 
would traverse a little over one-sixteenth of a mile, or say 
in round numbers about 120 yards. Making every allow- 
ance, it would appear that with the aid of such brakes on 
both trains promptly used the collision might have been 
wholly averted had the engines been some 400 yards 
asunder when the drivers first saw them. But there 
were no air brakes on the trains or any means of 
stopping them, other than those ordinarily provided, 
and so it is certain that no matter what steps, if 
any, were taken to stop the trains, they were quite 
ineffectual, and nineteen persons were slain outright in 
a couple of minutes, and two trains were completely 
wrecked, withethe exception of afew carriages in the rear of 
each. As we have said, the circumstances of the accident 
are such that no difficulty is met with in finding its cause. 
But when we know that two trains were suffered to travel 
in opposite directions on a single line at the same time we 
have not done with the affair. The public will ask, and 
with reason, how it came to pass that the trains were per- 
mitted to start at the same time? The answer is, of course, 
that some one blundered. Who the blunderer was will 
ultimately be determined by a Board of Trade inquiry, to 
be conducted by Captain Tyler. But we venture to think 
that the blame lies not with an individual, but with a 
system, We are very slow to find fault with railway 
officials, because we have a keen appreciation of the diffi- 
culties they have to encounter in working a heavy traffic; 
but we can see nothing excusable for the adoption of a 
system which rendered the occurrence of the Norwich 
accident possible. Some of our contemporaries, with little 
discretion, have already begun to find in the single 
line system a cause for the catastrophe, forgetting that not 
ouly is it possible to work a single line with infinitely more 
safety than a double line, but that hundreds, if not thou- 
sands of miles of single line are worked in Great Britain, 
France, Germany, Russia —all over Europe in fact—with- 
out difficulty and without accident. By adopting a single 
precaution, simple but all powerful, collisions cannot pos- 
sibly occur on a single line of railway unleas every man 
connected with the working of the line loses his senses. 
Some eighteen or twenty years ago an accident which 
might have been even more disastrous than that at Thorpe, 
all but occurred on an Irish railway, and as the conditions 
were almost identical in both cases it may be well to give 
the particulars of the escape of the Irish train. A single 
line only exists between Bagnalstown and Kilkenny, 
distant about fourteen miles, on the Great Southern and 
Western system. It was the practice to work this line by 
telegraph, no train being started from either Kilkenny or 
Bagnalstown until a message had been transmitted and 
received, stating that the line was clear, This system 


worked well for some years, but it contained the elements |. 


of disastrous failure; everything depended on the correct 
transmission and interpretation of a message. One morning 
troops were being sent from the Curragh to Kilkenny by 
special train; they arrived at Bagnalstown at a given 
time; half an hour later the regular up train was to leave 
Kilkenny, the Bagnalstown officials believed that the 
special would get to Kilkenny in less than half an hour, 
so they telegraphed on “ special sent off,” giving the hour, 
and took no further concern. But from some cause which 
never was clearly explained the special did not accomplish 
the run in half an hour, and the up train was allowed to 
start. The result was that the two trains met each other, 
providentially at a place where the line is straight and 
the country flat, so that the drivers could see some 
way ahead, and by strenuous exertions the trains 
were stopped within a few yards of each other. 
The lesson was not thrown away on those in control. The 
telegraph, with its possible chances of error, was imme- 
diately abandoned as a means of working the traffic, and 
instead the “staff” was introduced. We need hardly say that 
no accident has occurred since on this section of the line. 
By whom the staff was first invented, or on what line it 
was first used, we are unable to say. It has assumed 
several modifications in its lifetime, such as being fitted at 
one end with a key, without which a train which had once 
passed a pairof points could not get back again. But all such 
modifications have long since died a natural death, and the 
staff is now neither more nor less than a passport, without 
which a train cannot proceed from one section of a line to 
another. As there is but one staff for each section of line, 
only one train can run on a section at a time, and thus two 
trains cannot possibly meet. To make the matter clear to 
such of our readers as are not familiar with railway 


matters, we may explain that the staff is simply a short | 


baton of wood, which the engine driver must have in his 


yossession before he is allowed to start with his train. | 


e retains it until he reaches the first passing station 





where a short length of the line is doubled, and where up 
and down trains pass each other. Whichever train arrives 
first must wait for the other, when the drivers exchange 
staffs and proceed. The staffs are painted of different 
colours or otherwise distinguishable, so that each belongs 
to one section of the line only. Had the system been 
adopted on the Yarmouth and Norwich section of the 
Great Eastern Railway there could not have been a 
collision, The staff would have been in the hands of the 
driver either of the mail or of the express, and only that 
driver who held it would dare to proceed with his train. 
We are aware that the staff system is freely adopted on 
other sections of the Great Eastern system, and we are at 
a loss to account for its non-employment between Yar- 
mouth and Norwich, A ible excuse will be found in 
the fact that, like many other safety appliances, the use of 
the staff is often found very inconvenient. It is essential 
that the staff should always be returned to, say, the 
terminus before a second train can leave it. Now a pas- 
senger train, we shall say, might leave Yarmouth for Nor- 


wich, and it might be desirable to send a fish train off soon | 


afterwards; as, however, the driver of the passenger train 
would have the staff in Norwich, it would be a breach of 
rules to send the fish train off until some other train had 
first returned the staff to Yarmouth. This objection is, 


in some cases, got over by what is called the split-staff | 
The passenger train would be allowed to start | 
only when the station-master had satistied himself that | 
the driver had both halves of the staff ; he would then take | 


system. 


half from him for the driver of the goods train to follow, 


and the station-master at Norwich could not start a/ th 
train until he had obtained possession of both halves, when | 
he could either send both on to Yarmouth with a single | 
train, or split them, if necessary, bearing in mind the while | 
that no train could leave Yarmouth until both halves | 


of the staff had been returned to the station master. 
there. This extends the utility of the system, and with 
the most moderate care it is still impossible that a 
mistake should be committed. It must be borne in mind 
that the very inconveniences and limitations of traflicentailed 
by the use of special safety appliances are just the means 
by which safety is secured. ‘Thus it has been objected that 
the block system is a great hindrance to traffic, because the 
trains are kept sofar apart. We may point out that it is on 
the fulfilment of this condition that the whole efficiency of 
the systemas a means of preventing accident depends. What- 
ever the inconveniences entailed by the use of the staff, we 
venture to assert that its useshould never be abandoned. As 
soon as the traffic becomes so great that it proves a serious 
hindrance then the line should be doubled. There are 
abundant proofs that no system of telegraphy, however 
perfect, will insure the safe working of a single line with- 
out the staff, and one of the most interesting features in 
Captain Tyler’s report will be an explanation of the causes 
which led the Great Eastern Railway Company to dis- 
pense with the staff in working a short but important sec- 
tion of their railway. 





MESSRS. GARRETT’S DRUM GUARD FOR 
THRASHING MACHINES. 

In the annexed engraving we illustrate a patent drum guard 
for thrashing machines, exhibited at Bedford by Messrs. Garrett 
The thing is so simple that it scarcely 
So long as the man feeding 


and Sons, Leiston Works, 
requires a word of explanation, 











| INSTITUTION OF NAVAL ARCHITECTS. 
THE Institution of Naval Architects, John-streot, Adelphi, 


| have issued the following list of subjects on which communications 
| are desired :— 
1. On the construction and armament of ships of war. 
| 2. The effect on naval construction of ths mg or other modes 
| of submarine attack, 
| 3 On the life and cost of maintenance of merchant steamships, 
4. On the preservation of the hulls and cargoes of ships from the 

effect of bilge water, leakage, condensation, and other causes of 
internal decay and corrosion. 
| 5, On the disposition and construction of bulkheads, and on 
| their attachment to the sides of iron ships. 

. On the masting of ships, and on iron and steel masts and 


| 7. On the ventilation of ships by natural and forced draughts, 
| with details of any system in actual operation. 

| 8. On the fouling of ships’ bottoms and its prevention. 

} Pn On machines for the economising of labour in the construction 
of ships. 

10. On the use of machinery for economising labour on board 
sbip, whether merchant ships or ships of war, and whether for 
loading or manceuvring, 

ao 1, On telegraphic or other communication of orders on board 
ship. 

12. On the construction of slips and launching ways, and on 
the launching of large ships. 

13. On the present state of knowledge of the strength of 
materials as applied to shipbuilding, with especial reference to 
the use of steel. 

14. On methods for the proper strengthening of ships of extreme 
proportions, and on the precautions necessary to insure their 
safety at sea ; also on the lengthening of ships. 

15. On the straining effect of engines of high power on tho 
| structures of ships, and the arrang t ry to obviate 
em. 

16, On legislative interference with the construction, stowage, 
aud equipment of ships. 

17. The design, construction, and measurement of yachts, 

18. On floating structures other than ships—such as docks, 
lighters, pontoons, and so forth. 

19, On ships for special purposes—such as light ships, telegraph 
ships, cattle and special passenger ships, and others, 

20. Actual measurements or records of sea waves ; their height, 
length, periodic time, and speed of advance ; or their profiles, 

21. On the results of the best modern practice in ocean steam 
navigation, with reference to the latest modern improvements— 
such as surface condensation, superheating, compound engines, 
and the like ; also the value of each of these taken separately, and 
especially the results of any actual experiments to test this point. 

22. On the friction developed in marine steam engines of dif- 
ferent forms; and on the difference between the gross indicated 
horse-power developed in the cylinder, and the net effective horse- 
power available for the propulsion of the ship after working the 
air-pump, slide valves, and other moving parts of the engine. 

23. On economy of fuel in marine engines, with detailed results, 

24. On methods for starting, stopping and reversing marine 
steam engines of high power. 

25. On marine boilers, their form, rate of combustion, and the 
proportion of their various parts, 

26. Information as to the alleged rapid deterioration of marine 
boilers supplied with water from surface condensers and the 
remedies for the same. 

27. Exact information—either experimental or theoretical— on 
the efficiency of propellers, 

28. On any novelties in the construction, equipment, or fitting 
of ships. 

29. On any novelties in the construction, arrangement, or details 
of marine engines and propellers, 


| 
| 
} 











3URSTING AN EXPERIMENTAL BOILER BY 
HYDRAULIC PRESSURE. 

A series of experimerts is being conducted by the Manchester 
Steam Users’ Association at Mr. Beeley’s works, Hyde Junction, 
with a view of determining by experiments, carried out on a large 
scale, the effect that cutting open- 
ings in the shells of cylindrical 
boilers has upon their strength, 
Sometimes these openings are 
intreduced at the base of steam 
domes, and sometimes for carrying 
down-take flues through the 
outer shell. In the French, or 
“elephant,” boiler these openings 
| |] are inherent at the connecting 
necks between the lower and 
upper cylinders. In order, there- 
fore, to test the effect of these 
openings, a full-sized boiler of the 
Lancashire type, having adiameter 
of 7ft. in the shell, and 2ft. 9in, 
in the furnace tubes, has been con- 
structed, and is now undergoing 
a series of tests, which it is in- 
tended to carry up to the bursting 
point to ascertain the ultimate 
resistance of the boiler, The first 
of these tests was made on Wed- 
nesday, the 9th inst., when the 
boiler had riveted to it a small 
wrought iron steam dome of the 
same size and strength as many of 

















the connecting necks now in use 
in the French or ‘‘ elephant,” and 








remains in the feeding box, the cover of the drum will be kept in the 
position shown by the dotted lines by means of the cord passing 
over a pulley secured to the flange bottom of the feed box ; when 
he gets out, the drum cover being unbalanced falls down. The 
arrangement is neat as well as simple, and should work well. 





Srram Pumps.—We notice that Messrs, Hayward Tyler and 
Co., of Whitecross-street, have been again successful with their 
“* Universal” steam pump, in an open competition held at Lille, 
the centre of manufacturing industry in the north of France, the 
“Comice Agricole de Lille” having awarded them a handsome 
gold medal. These pumps appear to find increasing favour in the 
eyes of manufacturers and mining companies.—London Iron 
Trade Exchange, 

Srzam Bor.er INSPECTION IN THE UniTeD Statts.-—The Hart 
ford Steam Boiler Inspection and Insurance Company report that 
for the months of May and June, 1874, the whole number of visits 
made was 2331; boilers examined, 4820. Internal examinations, 
1567; external, 4493, The hydraulic test was applied in 368 cases. 
The total number of defects discovered was 2357, of which 553 
were regarded dangerous. The defects were as follows :—Furnaces 
out of shape, 132,17 dangerous; fractures, 215, 86 dangerous ; 
burned plates, 185, 56 dangerous; blistered plates, 320, 49 dan- 
gérous ; deposits of sediment, 386, 54 dangerous ; incrustation and 
scale, 403, 44 dangerous; external corrosion, 154, 58 dangerous ; 
internal corrosion, 65, 16 dangerous ; internal we 18, 10 dan- 

rous ; water-gauges defective, 82,14 dangerous ; blow-out de- 
ective, 32,7 dangerous; safety-valves overloaded, 41, 16 danger- 
ous; pressure gauges defective, 276, 45 dangerous, variation from 
10 to + 40 pounds ; boilers without gauges, 170, 2 ees de- 
ficiency of water, 12, 2 dangerous ; broken stays, 72, 
33 dangerous ; boilers condemned, 32, 


other types of boiler. In pre- 
| paration for this test the boiler was very carefully gauged in every 
direction, and six observers took measurements at various points 
| of its movements under the gradually increasing pressure. It was 
found that the furnace tubes which were strengthened with 
flanged joints at each of the ring seams of rivets were quite im- 
movable, which is satisfactory, insomuch as their sufficiency for 
| high pressure was impugned at the recent explosion at Black- 
‘burn. The ends of the boiler breathed outwards very 
slightly, and resumed their original position as nearly as 
|may be on the pressure being relieved. The longitudinal 
| seams in the outer shell exhibited no movement. The steam 
| dome or neck, however, burst when the pressure reached 250 Ib. 
on the square inch, showing that it formed the weakest part of 
| the boiler. On the following day the boiler was again submitted 
to hydraulic pressure, the wrought iron steam dome having been 

| removed, the opening blanked up, and a cast iron manhole of ve 

| substantial pattern applied. Ata pressure of 200 ]b, on the inc 
| the cast iron mouthpiece ripped asunder, the rent extending right 
| across the plate at each side, and into those adjoining. A wrought 
| iron raised manhole mouthpiece, with which the boiler was fitted, 
| resisted both tests without the slightest signs of distress, though 
| repeatedly gauged. These tests show how weak those boilers 
| must be in which manholes are altogether unguarded, while for 
| high pressures, mouthpieces made of cast iron must give place to 
| wrought, and also that the openings at the base of steam domes 
| have a decidedly weakening effect, so that they should always 
be dispensed with wherever itis possib'e todo so. It is proposed to 
= the experiments still further under other conditions, so as to 
| detect any weak points that may still lurk in the systems of con- 
struction now adopted for high-pressure boilers of the Lancashire 
type. In addition to the above, a trial was made of the discharging 
| power of a low-water safety valve. The importance of an investi- 
gation on this subject was suggested by the recent explosion at 
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Hull, which was attributed to the shortness of water though the 
boiler was fitted with a low-water safety valve, The experiments 
seem to show that the ing power of these valves is not so 
high as it is desirable it should be, and that they will not reduce 
the pressure of the steam as rapidly as has been supposed, so that 
their construction requires further consideration at the hands of 
the makers, It is intended to extend the experiments on this 
subject to other low-water safety valves of different constructions. 
When these investigations are finished, both as regards the 
strength of the boiler and the operations of the safety valves, the 
particulars will be given to the public in detail through the 
dium of the iation’s monthly reports. 

It may perhaps be of interest to state that the last letter Sir 
William Fairbairn, the late president of the iation, addressed 
to it shortly before his death, had reference to the boiler tests 
described above. He wrote warmly, approving the idea of the test, 
and urging that it should be made at once, and his letter shows 
how strong an interest he entertained to the last in the progress 
of the association, of which he was one of the foremost founders 
and warmest supporters, 








CORNISH ENGINE AT THE CLAYCROSS 
COLLIERY. 


Designed by Mr. WILLIAM Howe, Engineer. 

THE pege illustration in this week’s impression represents a 
sectional elevation of the engine-house and pumping engine at 
Claycross Colliery, designed by Mr. William Howe, the engineer 
of the colliery, and erected by the Butterly Iron Company. The 
house is built of brick and the roof of wood; the foundation is solid 
concrete. The cylinder is bedded on large ashlar stone work, as 
also is the bedment of the main beam wall. The condenser and 
alr pumps are enclosed in a tank that is supported on wooden 
beams and cross cast iron girders, on a cast iron plate resting on 
ashlar. 

The main or engine beam is supported on plummer-blocks that 
are secured to the boxes enclosing the wooden spring beams, 
which extend through the building and are supported at the 
inner ends ona recess in the wall, and cross beams behind the 
parallel motion, The house has two floors above the ground, with 
staircases of the ordinary kind, and windows on each side of the 
engine. The securing “of the beam boxes is attained in a most 
substantial manner by bolts that extend down through the wall to 
the cast base plate. The engine cylinder also is equally well secured 
by the holding-down bolts passing down through the foundation and 
the cross cast iron girders shown in section. The following are 
the principal dimensions of the house : Length of building on line 
of beam, 32ft. 9in.; breadth of building across beam, 24ft. Gin.; 
height of building to roof from engine ground floor, 36ft.; depth 
of cylinder bedding, 17ft. 9in.; rise of roof, 7ft.; thickness of back 
wall, 3ft. 3in.; thickness of beam wall, 7ft.; depth of spring beams, 
l5in., the cross-beams being l4in. square. The engine is a power- 
ful one, the cylinder being 84in. in diameter, with a piston stroke 
of 10ft. The main beam is of wrought iron, formed by two plates, 
each 7ft. deep and 36ft. long, the ends being rounded, with a radius 
of 1ft. 7}in. 

The pit shaft is 418ft. deep ; the plungers are 18in. in diameter, 
with a stroke of 10ft., and make from four to six strokes per 
minute, according to the amount of water in the pit, which varies 
a good deal, while in some cases a lesser speed is preferred. 

The cylinder is not fitted with a jacket ; the valve gear is of 
easy regulation, with the usual supply and exhaust cataracts. In 
a sueceeding impression we shall give further drawings of this fine 
engine, 
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Grants and Datesof Provisional Protection for Six Months. 


2787. Improvements in CentTRiFuGAL Macuines for Treatinc Svaar, 
Frederick De Mornay, Westmoreland-place Bayswater, London. 

2795. Improvements in Generatina and AppLyino Motive Powsr, and 
in the hinery or apparat employed therefor, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Chris- 
topher Columbus Wolcott and William Willis Willie Wood, Washington, 
Columbia, U.8.—13th August, 1874. 

2848. Improvements in and apparatus for VenTiLatinc Beps and 
Covcues in sleeping apartments, hospitals, cars, and vessels, Ebenezer 
Lee Roberts, Plainfield, New Jersey, U.S.—18th August, 1874. 

2855. Improvements in the construction and manufacture of Metatiic 
and other Boxes for holding steel pens and other small articles, 
Diedrich Leonardt and Hezekiah Hewitt, Birmingham.—19th August, 
1874. 

2877. A novel method of and applyiances for Atracutnoe Picks and other 
eyed tools to their SHarrs or Hanpies, Charles Atwood Harvey and 
Augustus Edward Stayner, Sheffield. 

2881. Improvements in the construction of Moutps or Fiasks for making 
hollow and other Castixos, and in anew or improved composition or 
material for lining same, William Hamer and Alfred Giles, Novelty 
Ironworks, Northwich, Cheshire.—A communication from John Farrar 
and Lewis Whiting, Boston, Massachusetts, U.S.—2lst August, 1874. 

2883. Improvements in the treatment or manufacture of Cast Iron, 
George Gordon de Luna Byron, Chancery-lane, London. 

2885. Improvements in Bosutns for spinving and doubling cotton and 
other yarns, John Jackson, Manchester. 

2887. Improvements in machinery for Fororvo or Stampmsc MerAts, 
Thomas Browett, Manchester —22nd August, 1874. 

2891. Improvements in Looms for Weavina, and in apparatus connected 
therewith, John Keighley, Bradford, Yorkshire. 

2893. A new and improved process for the manufacture of Sctpnur 
Actps, and of Su_pHires, Bisutpuires, and Sutrsatss, Alfred Payne, 
Wolverhampton, Staffordshire 

2895. Improvements in Grates for domestic fireplaces and similar uses 
for saving fuel and greatly preventing smoke, Francis Albert Rollo 
Russell, Chesham-place, London. 

2897. An improved Hypro-rHermic Motive Power Esarne, Ferdinando 
Tommasi, Paris. 

2899. Improvements in Mutes for Sprynixa and Dovustinc Corron and 
other fibrous materials, John Dodd, Oldham, Lancashire.—24th August, 
1874. 

2901. Improvements in Stream, Warer, or other Fivurp Enorves, John 








substances, for the purpose of obtaining therefrom useful fibres and 
other valuable soobeuin, William Edward Newten, Chancery-lane, 
London.—A communication from Dr. Richard Mitscherlich, Darmstadt, 
Germany.—27th August, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 








2994. Impr its in hi for Unirine the Soves and Urrers of 
Boors and Sasoss, and in the fastenings to be used therein, William 
Morgan-Brown, Southampton-buildings, London. — A communication 


from Everett Preston Richardson, Lawrence, Essex, Massachusetts, U.S. 
—2nd September, 1874. 

2997. Improvements in Metat and Enamet Work, Carl Leopold Lustig, 
Vienna.— 2nd September, 1874. 

3002. An improvement in Pianorortes, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Milton Waldo 
Hanchett, Syracuse, Onondaga, New York, U.S.—2nd September, 1874. 

3022. An improved implement for Cutrino and Gavoine Burrer and 
similar substances, George Haseltine, Southampton-buildings, London. 
—A communication from Samuel Richards, Philadelphia, Pennsylvania, 
U.S.—3rd September, 1874. 

3043. Improvements in Sewino Macurves for stitching sacks, bags, 
carpets, and for other like purposes, Howard Pratt Garland, San 
Francisco, California, U.S.—4ta September, 1874. 

8050. A Sup Buckie or Link to be termed “Owen's slip buckle,” 
Frederick Clayton, South Lambeth-road, Surrey.—A communication 
from Alexander Graham Owen, Lucknow, India.—5th September, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 
2382. Packine Rinos for Steam Enorxe Piston Rops, &c., John Fletcher 
Bridgewater-street, Broughton-road, Salford, L hire. —9th September, 





1871. 

2370. Hoistrna, &c., Heavy or Cumprovus ArtTicies, Frederick Robert 
Augustus Glover, Brading, Isle of Wight.—7th September, 1871. 

2386. CLEANING and SEPARATING the Fipres of Waste SILK, &c., James 
Varley and Sam Warburton Varley, Bradford, Yorkshire.—vth September, 
1871. 

2388. Paper Pucp, Edward Brasier, New Cross, Surrey.—9th September, 
1871 


2606. CLeansinc and Porirrinc Gas, William Thomas Walker, Holly- 
terrace, Highgate, Middlesex.—3rd Octoler, 1871. 

2396. BREECH-LOADING Fire-arMs, John Hali, Birmingham. — 12th 
September, 1871. 

2588. PorTLanp Cement, &c., William Goreham, Gally-hill, Swanscombe, 
Kent.—30th September, 1871. 

2397. Lawn Mowers, James Theodore Griffin, Upper Thames-street, 
London.—12th September, 1871. 

2406. Press for Compressinc Corton, &c., William Robert Lake, South- 
ampton-buildings, London.—12th September, 1871. 

2407. TkRaxsporTinG and MaintaininG Biruminous Matters Lone Dis- 
TANCES in a suflicient state of fusion for paving, unaccompanied by 
fire, André Bresson, Falcon-street, London.—12th September, 1871. 

2423. Imrration Leatuer, &c., John Harrington, Ryde, Isle of Wight.— 
14th September, 1871. 

2437. Lupricatine the CyLtnperRs and Vatves of Locomotive and other 
Enornes, Henry David Furness, Whickham, Durham,.—l5th September, 
1871. 

2418. TeLeorarnH Instruments, Josiah Latimer Clark, Westminster- 
chambers, Victoria-street, Westminster, and John Muirhead, jun., 
Crescent, Camden-road, London.—1l4th September, 1871. 

2523. Meraciic Haypies for Teapots and Corresr-pots, William Newell, 
Birmingham.—23rd September, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 

2534. A Provectite ANCHOR and Buock for launching of the lifeboat and 
other boats in rough weather, &c., John Banting Rogers, St. Andrew’'s- 
road, Hastings, Sussex.—7th September, 1807. 

2591. Finisninc Parts of Locomotive Wueets, James Reid, Glasgow, 
Lanarkshire, N.B.--13th September, 1867. 

2551. Wire Hepp.es for Loom Harness, Darius Chase Brown, Massachu- 
setts, U.S.—9th September, 1867. 

2611. Biast Furnaces, Carl Holste, Henrietta-street, Covent-garden, 
London.—l7th September, 1867. 

2595. Wine Guasses, &c., James Murdoch Napier, York-road, Lambeth, 
Surrey.—13th September, 1867. 

2628. CrrcoLar Kyitrinc Frames, Henry Moses Mellor, Arkwright-street, 
Nottingham.—18th September, 1867. 

2641. Venricatine Rooms and Buitprnes, William Potts, Handsworth, 
Staffurdshire.—20th September, 1867. 


Notices of Intention to Proceed with Patents. 

1535. Heatino the Frep-water of the Borters of Locomorive Enarnes, 
Joseph Whitehead Broadbent, Oldham. 

1546. PortTaBLe Book-HoLperR, Max Heymann, Penge.—lst May, 1874 

1550, Gas, Sir Francis Charles Knowles, Lovells Hill.—22ad May, 1s74 

1568. COMMUNICATING or SIGNALLING between Parts of Rattway Trays, 
William Pinkerton, Londonderry.—4th May, 1874. 

1582. Crystat Hanpies and Tops for Umpretras, &c., Thomas Octavius 
Jones, Blackheath Hill. 

1586. PropeLttinc TRAMWAY &c., Daniel Spill, 
Homerton. 

1589, Carsurettine Gas, Francois Lenoir, Oxford-street, London.—5th 
May, 1874. 

1600. Marine and other Excine Governors, William Gibson, Bootle.— 
6th May, 1874 

1614. Soap, Alfred Vincent Newton, Chancery-lane, London.—g com- 
munication from Gaetano Jardani.—7th May, 1874 

1624. Burninc Perroteum Om, &e., Oliver Sweeney, 
Liverpool. 

1627. Horie Torxips, James James Mitchell, Bridgefoot.street, Dublin. 

1629. Rarsinc and Lowerino Gaseviers, &c., Edward Kaulbach, Gower- 
street, Bedford-square, London. 

1635. Sewino Macnines, George William Elliott, Birmingham,—Sth May, 


Cars, High-street, 


Water-street, 


1874. 

1639. Currie, Sticino, and Purina Tornirs, &c., Robert Hempsted, 
Grantham. 

1645. Rirces and Snot Guys, William Rochester Pape, Newcastle-upon- 
Tyne. 

1650. Warerrroorina and Prerartna Leatuer, Isidor Frankenburg, 
Manchester. 

1656. Mecuanism for the Transmission of Motion in Macninery, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Francois Marie Eugtne Helmer. 

1657. CuttivaTina Lanp by Steam Power, David Greig and Richard 
Holgate Shaw, Steam Plough Works, Leeds. 

1658. Tramway CarriaGces, David Greig and Robert Burton, Steam 
Plough Works, Leeds.—9th May, 1874. 

1649. IxpicaTinG the Srexp of Enoines and their Saarrs, &c., Andrew 
Hogg, Liverpool. 

1675. Reautatinc or Conrrottina Comevstion in the Fursaces of 
Sream Borvers having internal flues, George Dingley, Leicester. 

1676. Foramnc Meracs, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Alfred Louis Stanislas Chenot.—11th 
May, 1874. 

1687. Treatixc YouK of Ecc in order to Preserve it and prepare it for 











- , Be dsey, Surrey. . 
PR a recnens eg oy the seminane of Teves Snow Tastets for edible and culinary purposes, Joseph Pollak, Charing Cross Hotel, 
ADVERTISING purposes, Frank Trevisanny, Fenti road, Claph Westminster.—A ication from Herr Lengsfeld.—l2th May, 
1874. 
~~. 1695. Cueats and Cuocks, Alfred Tattersall Gibson, Liverpool.—A com- 


2907. An a Hypro-tHermic Rivetinc Macurye, Ferdinando 
Tommasi, Paris.—25th August, 1874. 

2911. An improved Tune Piva or Stopper, William Ley and George 
Shearer, Liverpool. 

2913. Impr its in the facture of CompounD INDIA-RUBRER 
Surets or Surraces applicable to various useful purposes, Gavin 
Thomson and George Watson, Deptford, Kent. 

2915. Improvements in connecting apparatus for CoupLtina Hose and 


Servo td, 





munication from William Brown. 

1701. Boxes, &c., from Parer Putp, Peter Mesick, Piccadilly, London.— 
Partly a communication from Seth Wheeler and Edgar Jerome. 

1702. Arracnina Door Hawnp.es to their Spinpies, Frederick Cox, 
Battersea, 

1703. Vices, Matthew Picken and William Picken, Birmingham. 

1705. Beer, Alexander Melville Clark, Chancery-lane, London.—A com- 

ication from Jules Louis Trister.—13th May, 1874. 





other Pires, and Securina Covers on Pipges and in other . 
Frederick Barker Hill, Lambeth-road, Southwark, Surrey. 

2917. Improvements in apparatus for Opznino, SHUTTING, and SxcurinG 
Wixpow-sasues, Frederick Cvule, Victoria Park-road, South Hackney, 
London. 

2919. New or improved Racks or Frames for Meat and other Disues, 
Thomas White, Siesinghem. 

cted with Rotary 


. Impr ts in and 
Macutnes, George Ashley Wilson, Liv: . 

2923. Improvements means for AtracHiInc Harness Traces to 
Ventcies and for readily detaching the same therefrom, John Carter, 
Broad-street, London.—26th August, 1874. 

2927. Improvements in the Covers of Umprettas and Parasoxs, James 
Young, Fence Houses, Durham. 

2931. Improvements in Furnaces used in the manufacture of Iroy, 
William Evans, Moxley, near Wednesbury, Staffordshire. 

2933. Improved apparatus for facilitating the construction of SuBMARINE 
TUNNELS and other works below water, Edward Thomas ee eng 
Chancery-lane, London.—A communication from Jtrome Wenmackers, 
Brussels, Belgium. 


Wes Privtino 





2935. Improvements in apparatus for preparing and MouLDING ARTIFICIAL 
Fur, vpleaile also fur moulding other materials, James Bolton, 


St. Helens Works, Swansea. 
2987. Improvements in machines for Dressinc Corn and Sreps of all 


kinds, John Sainty, Wisbeach St. Peters, Cambri: 
2939, An 


improved process for Treatinc Woop and other analogous 





1726. Curtino Mera.ic Piatss, William Dawes, Kingston-grove, Leeds, 
and Henry Percy Holt, Royal Insurance-buildings, Leeds. 

1728, Steam Encrves, William Dawes, Kingston-grove, Leeds, and Henry 

Percy Holt, Royal Insurance-buildings, Leeds.—15th May, 1874. 

1785. Forwaces for Heatina Merars, John Robertson, Nitshill, N.B.— 
20th May, 1874. 

1854. Crearers for Sik, &c, Samuel Ward, Nottingham.—27th May, 


1874. 

1896. Packtne for the Sturrino-noxes of Steam Enaines and Pumps, &c., 
Jesse Kirkman, Chorley. 

1900. BREAKING, ScurcHiNe, and Hackuino Fax, &c., Alexander Melville 
Clark, Chancery-lane, London. —A communication from Hartog and 
Co.—30th May, 1874. 

1999. Puncuinac Hoes in Carps used in Jacquarp Macuines, &c., 
William Bowker, Eccles.—9th June, 1874. 

2124 TesTING ALCOROLS, Edward Gedge, Wellington-street, 
Strand, London.—A communication from Jean Bonjour.—18th June, 
1874. 

2226. PREPARING Sewine THREADS, Edward Weild, Gorebrook Ironworks, } 
Longsight, near Manchester.—27th June, 1874. 

2422. Courtixc Rarway and Tramway Rouiino Stock, Carl Adolph 

Wagner, Schoneberger Ufer, Berlin. —10th July, 1874. ' 

2537. Puiveriswxe Supstances, Johan Robert Alsing, Finsbury-square, | 
London, —Partly a communication from William Edwards.—20th July, | 
1874. 





2620. Twist Lace upon twist Jace machines, Alfred Topham and Jabez 
Topham, St. Pierre-le-Calais, France, and Frederick Topham, Notting- 
——— July, 1874. ae .3 

2627. Types for Paixtina, » James Nall, Goorge Goldsmi 
Dilkes, Leicester.—28th July, 1874. - ménnieeeen 

2664. Seep or Ort Cakes, Cyrus Eskrett, Hull. —3lst July, 1874. 

2700. WATER-HEATING Appakatos, Joshua George Wagstaff, Dukinfield. — 
4th August, 1874. 

2727. CaxTripces for BREECH-LOADING FIRe-aRMs and Orpwance, Jacque 
Philippe Pieri, Southampton-buildings, London. —éth August iv 3 

2735. Removine Incrustations in BorLers, &c., William Henry Beck 
ee London.—A communication from A. Bidtel.—7th Avoust, 

514. r . 

2787. CenTrirvcat Macuines for TREATING SuGaR, 
Westmoreland-place, Bayswater, London. 

2799. Tonic Preraration of Liquip Extract of Beer or Meat, Edward 
Theodore Digby, Christopher Gandy, William Foyl, jun, and Edward 
Barry Allinson James, Liverpool. — Partly a communication from 
Joseph James Livesey.—13th August, 1874. 

2807. Manuracturinc and ConcentRaTIne SULPHURIC Acip, Auguste 
Ferdinand de Hemptinne, Molenbeek St. Jean, Brussels, Belgium. — 
ith August, 1874. 





Frederick De Mornay, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
= ,o office of the Commissioners of Patents within twenty-one days of 

ts date. 
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ABSTRACTS OF SPECIFICATIONS. 


2889. Sewixo Macuines, J. 7. Jones, Ilion, New York.—Dated 22nd 
August, 1874. 

This invention relates to certain improvements in sewing machines, 
and consists, First, in devices for operating the needle so as t impart to 
it a differential movement. It consists, Secondly, in an improved thread- 
tension device. Thirdly, in device for operating the feed-bar and regu- 
lating the feed. Fourthly, in a novel means for taking up the slack, and 
in a modification of the uevice for regulating the tension of the needle 
thread. Fifthly, in an improved heraming device. Sixthly, in a novel 
arrangement and construction of the treadle for operating the machine, 
whereby such treadle is made alternating or changeable; and Seventhly, 
this invention consists in a novel method of constructing the table, 
whereby the machine may be dropped down out of the way, so as to 
enable the table to be used like an ordinary table. It further consists in 
4 peculiar construction of the hinges and fastening device for securing 
the hinged and sliding parts in place. According to the first, second, 
and third parts of this invention, the inventor makes use of the eccentric 
intermediate between the revolving shaft and needle bar or arm, said 
eccentric intermediate receiving its motion from aaid shaft, and being 
differential in consequence of the eccentricity, and hence moving faster 
during part of its revolution, and slower during another part of its revo- 
lution than the motor-shaft, and this intermediate acts upon a cam upon 
the needle-bar or arm, so that the movement of the needle is accelerated 
in its upward and downward movement and pauses while ia the cloth to 
allow the proper movement of the shuttle. The feeding mechanism con- 
sists of a rocking shaft that communicates the reciprocation horizontally 
to the feeding-bar, and this bar slides in a shoe connected by a screw to 
an arm upon the sleeve around the rockshaft, and this arm receives 
motion from a cam upon the rock shaft that drives the shuttle se as to 
strike the feeding-points up into the cloth at the proper time. The 
thread tension is made with a clamp of peculiar character, which does 
not confine the two or more coils upon each other, thereby there is not 
any change in the tension in consequence of the last coil of the thread 
being partially beneath one of the other coils, as the thread is liberated 
from the pressure of the clamp previous to passing off towards the 
needle. The inventor now proceeds to describe the fourth part of his 
invention, which relates to a peculiarity in the construction of the mecha- 
nism employed for taking up the slack thread and tightening the stitch. 
He employs a lever upon the front plate of the stationary arm. This 
lever is operated by acam on the main driving shaft, and acts to take 
up the slack by drawing the thread off laterally between two studs or 
rollers of peculiar construction. The said front plate also carries a tension 
mechanism, from which the thread passes to an eye or guide upon the 
upper end of the needle-bar. By this arrangement the thread is released 
from unnecessary strain when the stitch is being tightened, and there is 
but little lateral motion required at the eye or hook of the take-up lever. 
The tension mechanism is provided with atwo.part nut and contractible 
band that prevents the nut turning by the rotation of the thread detainer, 
and insures uniformity of friction and prevents unequal wear, as in the 
split spring nuts heretofore employed. The needle-bar is made trough- 
shaped to obtain strength with lightness, and wear upon the same is 
compensated by adjustable bearing-blocks. According to the fifth part 
of this invention a fold-turner is used, made double, and of U shape, so 
as to be adapted to folding the fabric for the hem, or for guiding, in its 
centre part, a cord to be included in the hem or the edge of a piece of 
fabric to be bound by a strip of binding running through such folder, or 
for uniting a stripto the hem. The U-shaped turnerand guide is applied 
to a volute-edge turner, a movable gauge, and an attaching-plate, so as 
to be adapted to the various uses set forth. And according to the sixth 
part of this invention the treadle is made for allowing the position of the 
feet to be changed in relation to such treadle, so that it will be operated 
by the foot swinging upon the ankle joint or by the rise and fall of the 
foot and leg, thereby the operator can bring into action different muscles 
of the legs or body as desired, thereby — too great fatigue of the 
person in consequence of the prolonged operation of the treadle by one 
character of movement. The treadles receive « rise and fall movement, 
and the heel pieces remain in a fixed position, hence when the foot rests 
upon both the heel-piece and the treadle, the latter will be operated by 
the forward part of the foot, and the movement will be principally at the 
ankle joint. When the hollow of the foot rests upon the treadle the 
movement of the foot and lower limb will be nearly vertical, and there 
will be but little motion at the ankle. And by a slight modification con- 
necting the heel-piece and treadle by the bent bar, the same result may 
be obtained. And according to the last part of this invention, which 
relates to a peculiar construction of the table supporting the machine, 
which is arranged in such a manner that the machine may be lowered 
inside such table, and by means of sliding and hinged leaves taking the 
place of the movable machine table, such table may be used for any pur- 
pose, and by a peculiar construction of the hinges, by means of which 
additional leaves may be hinged to such table without disfiguring the 
same by cutting away the moulding. The inventor is aware that plans 
have been devised for dropping the machine through or below the 
table, but they are such as to preclude their use from defect in their 
arrangement. 

2908. Oreratino Sewino Macuines, B. Wright, Evesham, Worcester.— 
Dated 25th August, 1874. 

Consists in two oscillating clutches fitted on a hollow spindle to drive 
the fly-wheel, said clutches being ted alternately from the treadles, 
Each clutch consists of a hollow pulley operated by two belts, and con- 
taining a lever, wedge, and roller so arranged as to alternately bite and 
release the hollow spindle on which the clutches are fitted, whereby con- 
tinuous rotary motion is imparted to the said spindle and consequently 
to the band-wheel. 

‘756. Onrarxinc Inrusions, W. N. Hutchinson, Wellesbourne, Devon.— 
Dated 2nd March, 1874. 

Decoctions from coffee are usually made by pouring hot water on the 
grounds (of the berry) placed in a strainer in an upper vessel, from whence 
the decoction, when strained, passes into a lower vessel. This e- 
ment is inconvenient, as under ordinary circumstances it gives such a 
height to the compound vessel that it cannot stand under the spout of a 
common breakfast urn, or suspended kettle. It has the further disadvan- 
tage that the liquid loses heat in being transferred to the lower cold 
vessel. Moreover the pound vessel ts a very a external 
surface to the cooling influence of the air. The principal object of the 
present invention is — a vessel, whatever may be its material, of 
so low a shape that in 
made. This is effected by 
instead of above it, and by forming its sides, and possibly bottom, wholly 
or partially of a porous quickly filtrating material or materials. The grains 
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of coffee are placed within the filtrating vessel. Its sides and bottom, 
which are nearly in close contact with the sides and bottom of the outer 
vessel, furnish such a large filtrating surface that the hot water which 
has been added (after standing any required length of time in contact with 
the grain) will percolate so rapidly through the filtrating vessel as to allow 
of the liquid one poured out almost as expeditiously as if it were a 
decoction from tea leaves made in the usual manner. The pot can be so 
shaped us to become either a teapot or a coffeepot. This method of 
obtaining decoctions or infusions is applicable to vessels of large size when 
a tap might beemployed. It promises to be useful for chemical purposes, 
because the liquid without coming to the boiling point could be con- 
veniently kept at a regulated temperature with the aid of a lamp. 


‘758. Heatina Frep-water, C. A, Shaw, Fremont-street, Boston.—Dated 
2nd March, 1874. 

This invention relates more especially to that class of locomotive steam 
enines in which the feed-water is heated between its exit from the pump 
und its transit into the boiler by means of the exhaust steam, and consists 
in the novel construction and arrangement of the parts as hereinafter more 
fully set forth, by which a great saving of fuel is effected, and the cinders 
and fine carbonaceous particles from the stack and smoke box are kept 
from entering the cylinders and steam chamber or insulator. 

759. Swino Seats, M. Wilcox, Birmingham. —Dated 2nd March, 1874. 

According to this invention the metal is cut into the required lengths 
by a press; and a force or pattern of the desired shape and form is fitted 
into the press, which, coming down upon the metal blank, forces it at 
once to assume the pattern required, 

760. Tins For PreserRven Foon, J. H. Johnson, Lincoln's-inn-flelds —Dated 
2nd March, 1874. 

This invention relates to an improved mode of constructing and closing 
tins or other receptacles for containing preserved food, and for other 
purposes, whereby the operation of opening or removing the cover is 
facilitated and the use of the knives ordinarily employed for that purpose 
is dispensed with; and consists in forming on the tin or other receptacle 
or on the cover of same a tongue or projection; and in soldering the cover 
to such tin or receptacle flat wise, so that by the application of a key or 
pair of pincers, or other suitable holding tool to the tongue or nap. acne 
the tin and cover may be readily separated or detached. For the purpose 
of expediting and facilitating the operation of soldering it is proposed to 
employ an improved rotary soldering ———— consisting of a frame 
provided with two or more face plates or discs, each carried on a rod or 
spindle, on which face plates or dises the tin or other article to be soldered 
is placed, and with suitable gripping appliances or catches attached to 
bent or curved rods, which are acted upon by springs so as to cause the 
gripping appliances or catches to press upon the article being operated 
upon, the pressure being removed by a treadle when it is required to 
withdraw such article. 

762. Compino Fipres, @. Little, Oldham, and T. C. Eastwood, Bradford.— 
Dated 2nd March, 1874. 

This invention relates, First, to the roller stands or carriers, which the 
inventor constructs cylindrical or in the form of shafts, on which bosses 
which carry or form the necks of the rollers are received. Secondly, to 
the construction and use of a self-adapting and adjusting dish for feeding 
fibre to porcupine and feed rollers. Thirdly, where a series of porcupines 
are employed in lieu of gills arranged side by side they employ drawing 
off and transferring rollers for passing the fibre from cyiinder to cylinder, 
and the adjusting dishes will be employed in connection therewith. 
Fourthly, they employ, in some cases, a series of porcupines mounted on 
and carried by an endless chain, 

763. Covrptinos ror Rattway Carriaces, &, King, Southampton.— Dated 
2nd March, 1874. 

This invention mainly consists in the use of a peculiarly constructed 
shackle attached to the end of the carriage, and a peculiarly constructed 
drawbar hook attached to a drawbar, which is also attached to the end of 
the carriage, such hook being thrown in or out of couple ~ | a lever, and 
when the carriages are brought together the automatical coupling is 
effected upon being set for coupling. Disconnecting can be effected from 
the side or other convenient part. The engine driver or guard can be 
enabled to disconnect. 

764 Exvecrricat Sienars, RV. 
Dated 2nd March, 1874. 

The invention consists in the application and use of a beam or ray of 
light suitably prepared by being passed from a battery through an induce- 
tion coiland vacuum tube. and submitted to the action of an electro- 
magnet, whereby the ray of light is influenced, and deflections or move- 
ments are produced, and signals thereby effected; and in registering 
or recording such signals upon sensitised surfaces by intensifying the 
light and projecting it thereonto by means of a suitable arrangement of 
lenses. 


765. Economisino Fue, J. G@. Kirtly, Monkwearmouth.—Dated 2nd March, 
187 


Dodwell, Leadenhall-street, London.— 


The object of this invention is to economise fuel by consuming the smoke 
and combuatible gases that issue from the flue or flues of furnaces, and 
also utilising the waste heat that would otherwise escape therefrom. 
The air to support combustion in these furnaces enters through openings 
provided with dampers, and passes ina serpentine direction among or 
around the smoke tubes, and as the air enters at the bottom of the 
apparatus, and ascends among the smoke tubes and finally escapes at the 
top, it must necessarily become heated before it arrives at the exit aperture 
where it mixes with the smoke and combustible gases, and in the 
one arrangement enters the ashpit of the furnace, and in the other is 
carried forward to the chimney. 

766. Gas, W. H. Beck, Cannon-street.— Dated 2nd March, 1874. 

This invention consists of the following Lr ae chee 
superheated or other steam or the gases resulting from the previous 
decomposition of steam by the action of heated carbon or iron, into ordi- 
nary gas retorts heated to the ordinary gas working temperatures, 
above the charge; the gases, vapours, and steam being then con- 
veyed through a decomposer filled with heated porous materials, 
by which means the tarry and other vapours are converted into a 
volume of permanent gas additional to that resulting in the first 
instance from the charge of carbonaceous materials in the retorts. 
Charging a mixture of tarry matter and breeze or small coal into ordinary 
retorts; admitting superheated or other steam, or gases resulting from 
its decomposition, into such retorts; and passing the resulting ” 
vapours, and steam through a heated decomposer, in order to effect their 
conversion into permanent gas. Dropping tarry and other liquid products 
through upright heated pipes; mixing the vapours so produced with 
steam or the gases resulting from its decomposition; and passing the 
mixture through a heated decomposer to complete the conversion into 
permanent gas. Employing an inclined vaporising retort or pan, into 
which the tarry or other liquid products are introduced and caused 
to flow down the inclined bottom in order to be vaporised, the vaporis- 
ing retort or pan being provided with a heated syphon for the removal of 
the pitch residuum as deposited, the vapours being conveyed with steam 
through a heated dcomposer. Injecting tar or oil into a heated retort by 
means of a jet of the gases resulting from the previous decomposition of 
steam by the action of carbon or iron. 

768. Savery Lamps, M. I. Landau, St. Mary Axe.—Dated 8rd March, 
1874. 


Lamps are made with annular chambers with perforated rims for circu- 
lation of air, parts being without perforations, and openings being made 
in the chamber for circulation of air. A removable oil chamber is used in 
miners’ and other lamps. Bayonet = or similar contrivances are 
used for connecting the upper and lower portions of lamps together. 
Extinguishing plates and other arrangements are described. Springs are 
used so as to be protected from heat. Improved chimney arrang t 
are explained. Asbestos or other material is used in the wick holder to 
keep the flame safe and steady. Lamps are formed with oil chambers 
which do not throw shadows on the burners, these being formed in 
branches. Carriage, ship, and other lights are arranged to act for signals 
and other purposes. Wicks are so formed and arranged as to afford 
intervals or passages for air. Improved burners or wick holders are 
described of shapes which pon of air attaining all sides of the flame. 
Burners are constructed with orifices arranged around the edge of adome 
or cap, and with holes drilled obliquely ; also with holes formed below the 
ignition point to expand the gas. The gas flow is regulated by valves or 
plugs. 3urners are combined to produce annular flames. Hollow 
supports for globes or chimneys conduct air to the flame, Copper burners, 
cones, or caps are used. Gas and gas regulating material are 
coated or covered with lime or other purifying substance, and the topa of 
burners are plated, lime washed, or covered with lime. 

769. Tix anv Terne Pvates, 7. Hopkins and J. Rees, Aberdulais, and 
J. Thomas, Neath.—Dated 3rd March, 1874. 

The ordinary prepared A are arranged in a closed vessel, Steam 
or hot air is then injecte a a pipe or casing in which a series of 
apertures or nozzles are arranged at an ——_ to cause the issuing steam 
or hot air to spread itself as much as possible over and through the entire 
body of liquor and also between the plates, effecting a vibration of the 
same, whereby the liquor becomes heated and the plate prepared for the 
annealing operation. 

70. Marcues, W. Cribb, Kensington, Middlesex, and J. Rackham, Bruns- 

wick-street, Blackfriars.—Dated 8rd March, 1874. 

Instead of wood, glass, pipe ~- stone, steel or iron, scoria and oyster 
shells combined, and other materials of a like nature of which matches 
have hitherto been made, they use cardboard, wood ip board, lined 
scale board, or other thin lined board, paper of sufficient thickness, 
stiffened linen or calico, and other material of a like nature, of sufficient 
width to be printed on, and on which texts of scripture, mottos, or any 








other matter shall have been printed. They also make them so as to 
furmigate and purify will hecome of great 


sick chambers, so that 





Sept. 18, 1874. 





THE ENGINEER 


——— pn 





importance in a sanitury point of view, which is utterly impossible with 

any of the matches now in use. 

771. Sream Enornes, G. F. Griffin, Great George-street, Westminster.— 
Dated 38rd March, 1874. 

A cylindrical body of any suitable metal with hollow or partially 
hollow shafts or trunnions is roe | held down in any convenient manner. 
Upon this —— body is fitted a steam-tight casing, drum, or wheel, 
and by the introduction and expulsion of steam between the inner and 
outer ies through certain channels in the shafts or trunnions, relative 
motion is produced by its expansion between two abutments. These 
abutments are steam-tight, and at certain regulated intervals one or more 
of them is automatically raised and depressed by means of a valve or 
valves set in motion within the casing, drum, or wheel, by the incoming 
steam, whilst one abutment is firmly fixed upon and within the casing, 
drum, or wheel. Behind the fixed abutment the exhaust hole is always 
open, whilst the propelling steam is admitted between it and the abut- 
ment or abutments raised by the valve or valves. The expanding steam 
naturally drives the fixed abutment towards the exhaust outlet with 
velocity equal to its pressure, and thus motion is produced. 

772. CentriruGaL Macuines, S.J. V. Day, Buchanan-street, Glasgow.— 
Dated 8rd March, 1874. 

The features of novelty which constitute this invention are, the vanes 
or deflectors, and the length of the spindle. 

. 774. Crossincs AND Sionacs, R. Burn and L. J. Greea, Epsom.— Dated 
8rd March, 1874, 

This invention relates to the construction and means of working and 
securing switches at points and crossings, to the provision of audible 
signals, and means of working the standard signals to definite altitudes, 
either with or without the audible signals. The switch according to this 
invention is a bar or rail mounted on pivots or trunnions, so that it can 
rock on a horizontal axis parallel to the rails, and it is of such form that 
when rocked in the one direction it presentsjan yd surface correspond- 
ing to a rail head, and when rocked in the other direction it presents a gap 
for the passage of wheel flanges between it and the main rail. A pair of 
such switches connected together constitute a set of points, the one closing 
or making the road on the one side while the other presents the gap for the 
passage of wheel tlanges. Various methods of locking such points, or points 
of ordinary construction, are described, and of connecting them to locking 
bars which cannot be moved while a train is {passing over the points, 
or to a piston worked by a trigger acted on by a passing train, the back 
stroke of such piston being retarded by limiting the outlet of air from 
the cylinder in which it works. For giving audible signals to an engme 
driver, an obstacle is placed by the rail so as to come in the way of an 
arm hanging from a rocking shaft on the locomotive or tender, from 
which rocking shaft another arm projects connected to the whistle cock. 
When the one arm is deflected by the obstacle the other arm pulls a cord 
or chain which opens the cock of the whistle and causes itto sound. The 
obstacle may be made to move in unison with the standard signal, within 
range of the arm when the signal is at danger, and out of range when 
the signal is at safety, or it may be of portable form to be clam on the 
rail at any desired place. A system of levers with counterbalances on the 
signal post connected by rods to the semaphore and to the pull wire is 
arranged with suitable stops, so that the semaphore shall take a definite 
altitude corresponding to the position of the working lever in the signal 
box notwithstanding expansion or contraction of the pull wire. And this 
system may be combined with the ble obstacl ployed to sound 
the whistle, so that besides the visible danger signal given by the sema- 
phore, the audible signal afforded by the whistle may be given when the 
former cannot be seen. 

775. Bueosteaps, S. Warner, Liverpool, and S, Slantoa, Southampton-rov. 
— Dated 3rd March, 1874. 

This invention relates to the novel construction of bedsteads to be used 
in hospitals and other public institutions, and in sick rooms for infirm, 
sick, or injured persons, At the sides of the bedstead are arranged rollers. 
Upon these rollers the inventors secure the edges of a sheet or apron, 
upon which the patient lies. There are two sets of bearings for these 
rollers. By turning the said rollers in their bearings the sheet is wound 
or coiled on the same, and the patient is raised above the bed. The said 
rollers are provided at one or both ends with ratchet and pawls to hold 
them. They prefer to employ double pawls for each ratchet wheel. They 
modify the said invention by using a number of straps or bands instead 
of a single sheet; they also still further modify the said invention by pro- 
viding the bedstead with a sliding frauie wlereon the bed is supported 
and which may be drawn out at the foot of the bedstead. 

776. Sionatiina, F. Sanders, Birmingham.—Dated 3rd March, 1874, 

This invention refers toan invention for which a patent was granted to 
the present applicant on the 19th February, 1873, No. 625, and the present 
improvements consist in effecting the signalling by means of exhaustion 
produced by a steam jet or injector. The air receiver and condensing air 
pumps are dispensed with, and the cylinder containing the piston and 
rod is in communication at bottom with the signalling pipe, and the ex- 
haust side of a steam jet or injector opens into the top of the cylinder. 
When the signalling pipe on the carriages ia opened or ruptured, air is ad- 
mitted tothe said pipe, which entering the cylinder raises the piston and 
opens the steam whistle, and i the ding of the said whistle. 


777. AeniaL Navication, J. D. Ridley, Upper Barnsbury-street, Islington. 
—Dated 3rd March, 1874. 

This invention has for its object to produce a practicable and efficient 
machine for atrial navigation, and relates to the use for this purpose of 
wings in conjunction with reciprocating pistons actuated by gases re- 
sulting from the ignition or explosion of explosive agents or compounds, 
778. Brakes, J. Beckett, High-street, Worcester.—Dated 8rd March, 1874. 

This invention has for its object an improved system of brakes by 
means of rotary engines, so that the operations of retarding and stopping 
the carriages and wagons may be performed in a superior, expeditious, 
efficient, and economical manner, and be converted into a continuous brake. 
779. Pickcine Prates, W. Gething, D. Jenkins, and S. Gardner, Neath.— 

Dated 3rd March, 1874. 

The plates to be pickled are placed in compartments in vessels con- 
tained in acid vessel; cold water circulates through outer vessel; and 
steam is admitted by pipes into lower part of acid vessel, which keeps 
the acid in a state of agitation ; and the cold water maintains the proper 
temperature; the acid is caused to touch every part of the plates, passing 
from one compartment to the other by means of perforations in the 
several divisions, 

‘780. irate Knives, 4. M, Clark, Chancery-lane.—Dated 3rd March, 
1874 

















The invention consists of a knife sharpening implement adapted for 
greater efficiency and wear, also of a skewer pulling device applied to 
the knife sharpener which serves as a handle therefor, also of a can 
opening knife or blade formed on the end of the skewer pull, thus com- 
: ning three instruments in one, and all equally efficient, with but one 

andle. 
vel. veneine Peat, A, M. Clark, Chancery-lane.—Dated 3rd March, 

874. 


The improvements relate to the general arrangement of the parts, and 
also to the method of working the machine, which is of lighter construc- 
tion than ordinary ; but the invention cannot be clearly described with- 
out the aid of a drawing. 

‘782. Copyino Presses, C. J. H. Kleinau, King William-street, Strand. — 
Dated 3rd March, 1874. 

[As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed | 
783. Licutinc Buitpines, 7. Hyatt, Glowcester-gardens.—Dated 4th 

March, 1874. 

This invention consists in various constructions of illuminating and 
fireproof structures ; and in the preparation of illuminating walking sur- 
faces ; and in the manufacture and preparation of glass, metals, and other 
materials to be used in such structures and surfaces, 

‘784. ORNAMENTAL Meractic Cuains, J. @, Rollason and J. Wood, Bir- 
mingham.— Dated 4th March, 1874. 

{As the proceedings connected with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. } 
786. Carryino WHeets or Revotvina Vessers, H. Carrick and J. D. 

Wardale, Gateshead-on-Tyne.— Dated 4th March, 1874. 

This invention relates to the wheels for carrying the revolving cylinders 
of revolving ball furnaces or other revolving vessels for chemical paper or 
other manufacture; and consists in forming the peripheries of cach 

ng wheels of a V shape, concave, convex, flat, or any other 


dtahl 


in the same cylinder, coupled by suitable rods and levers outside the 
cylinder. Secondly, in relief valves in the steam pistons so as 
to prevent any accumulation of pressure taking arising from leak- 
ages past the nm packing ; and, Thirdly, in the use of a small clack or 
valve a in such a manner that the steam shut up between the 
piston and cylinder cover cannot escape, but that the steam for the next 
stroke will obtain access to the interior of the cylinder, causing the 
piston to be slowly moved till it has opened the main steam passage. 


789. Frinaina Macuines, J. Collins, Glasgow.—Dated 4th March, 1874. 
This invention consistsin a new mode and means of fitting and working 
two, three, or more needles in fringing machines of the vertical recipro- 
cating needle sewing machine class, so as to bring them into action one 
at a time in any desired sequence to form the device desired, with their 
different kinds or colours of thread led through their eyes at the point 
and feeding plate or table and pawl working up through it and pressing 
foot above with the shawl or fabric fed through between these, to form 
the fancy fringe on it near the edge or other part, as for trimmings, when 
desired without an under thread or shuttle, but with a drawing down 
hock to take and form the loop and fringe to the desired length, a dis- 
placing arm and finger for feeding forward these, as formed on to the 
sustaining curved of the long receiving spindle, all fitted in a usual 
manner below the fabric and plate, which has a slit in it behind the 
needle to allow the stretched loops to be so fed forward, the loop and 
finger arms being actuated by reciprocating rods from eccentrics or eccen- 
tric pins, set relatively on the main cam shaft below the plate, which also 
works the reci arm that actuates the needle bars or holders as 
usual, so that the relative motions of the parts may perform their respec- 
tive functions at the proper time and place. The essential novelty is the 
fitting of the vertical reciprocating holding needle bars, in parallel 
grooves, as close as possible in a sliding frame, fitted and reciprocated in 
longitudinal angled guides or slides at top and bottom of the fixed frame 
or bow arm, by a = and connecting rod at the back of frame between 
the guides, the other end of the connecting rod being connected to a 
vertical rocking lever, jointed to a fixed pin below and reciprocated by an 
antifriction roller and pin near its middle, working into a cam groove in 
the face of a disc keyed on the spindle of a spur pin wheel, actuated by 
a cam in the form of two segmental single ridges, jointed by an angled 
cam piece at the centre, passing each vther at their ends, of the same 
pitch, working into the pins or teeth of the wheel, so as to turn it one 
tooth each revolution of the cam shaft, and the disc cam, sufficient to 
shift the sliding frame with the needle bars, so as to put the former bar 
out of the working line, and the next or new one into working connection, 
while they and their actuating bow arm are at the highest part of their 
stroke while they are scarcely moving, by pushing or pulling the acting 
in of the former needle bar out of the acting slot in the end of the acting 
w arm, and the next or fresh one into the slot, the bars out of gear 
being held in this highest position on a slot or ledge of the stationary 
slide or frame with their pins ready to be pushed or pulled into the 
acting slot of the lever when the next change is made, by the steps in 
the cam groove, which correspond in number to that of the needle bars 
in use. Another improvement consists in forming a small hole through 
the spindle, which receives the loop of the fringe as formed, some con- 
siderable distance from the point, instead of near the back end as usual, 
for the passing a string through it and the loops as a ‘‘ leash ” thread, to 
facilitate the taking of them off the spindle and retain those removed 
only, while the rest are successively removed and the whole being com- 
pleted. 
790. Corrins, F. Wirth, Frankfort-on-the-Maine.—Dated 4th March, 1874. 
The inventor prepares plates from one-eighth of au inch to one inch in 
thickness of a mixture of clay, lime, sand, &c., and vegetable and animal 
fibres. After these plates have been dried they are thoroughly impreg- 
nated with asphaltum, bitumen, and coal tar. He also prepares plates of 
several sheets of paper or paste, which are first impregnated with a mix- 
ture of asphaltum, bitumen, and tar, and then pressed together. These 
plates, made in either of the above ways, are, while in a warm condition, 
pressed into the desired forms. Tops and bottoms of coffins are now 
closely fitted together, the corners and joints are provided with hooksand 
eyes, or other fastenings, which are fixed with bituminous putty. He 
uses also soft wood, which is impregnated]with creosote, tar, and bitumen. 
Coffins thus prepared are coated inside with asphaltum, and can be pro- 
vided with metallic ribs inside to strengthen them, while the outside may 
be or ted with col d or gilt or t f the ornaments are 
desired to be black, they are prepared of the above described plates, and 
are pressed in a warm condition into the desired forms. Ornaments of 
light colours are made of the above described mixture of clay, lime, &c., 
or of paper and paste, impregnated with a solution of resins and fatty 
substances und pigments in powder, by which the paper and paste are 
joined. The manipulation of forming and y ing these or ts is 
the same as above set forth. 
‘791. Stackine Macuine, J. Cottingham, Lincoln.—Dated 4th March, 1874 
The invention consists mainly in constructing the said machine or ap- 
paratus so that its upper half can be caused to slide in or out to lengthen 
or increase or decrease the total length of the elevator, in order to adjust 
its delivering point tothe height required. In order to accomplish this 
object the inventor forms the said upper part separate from the lower 
part of the elevator, and so as to slide within it, and to its underneath 
part he attaches on either side a racked bar, which slides in grooves in 
the lower part of the elevator, to which he applies a spindle or cross 
spindle carrying two pinions and an outer grooved wheel or block — 
within the groove of which works a cord, strap, or chain actuated from a 
smaller block puiley, provided with a handle, and carried by a bracket, 
which is capaole of adjustment from or towards the first-mentioned block 
pulley to tighten or to loosen the strap so that it can be removed as re- 
quired. On actuating the handle the upper part of the elevator is caused 
by these means to run in or out, and decrease or increase the total length, 
and adjust the delivering point of the elevator as desired. 
792 Looms, 7. Barcroft, Waterfoot, Lancaster.—Dated 4th March. 1874. 
This invention consists principally in the use of three metal rollers 
placed beneath the breast beam of a loom, one being a guide roller, and 
the others a pair of pressing or calendering rollers, through which the 
cloth passes in its way to the taking-up roller, and whereby the warp is 
much better covered and the general appearance and feel of the cloth is 
greatly improved. 
793. Taps, J. Cookeand W. H. Myhill, Birmingham.—Dated 4th March, 
1874 








The valve or diaphragm is worked by a cam eccentric or snail wheel 
turning againsta piston worked by the fluid pressure or a spring and the 
cam. A lever may be substituted for the cam. 

"794. Merauuic Packinas, FB. Wigzll, J. Pollit, and W. Mellor, Sowerby 
Bridge.—Dated 4th March, 1874, 

This invention relates to the manufacture by improved means of 
metallic kings for the pistons of steam engines, and such packings 
consist of a helical or spiral coil of metal, and such the inventors form 
and construct from strips of metal which are cut, welded, and formed 
spirally in the manner described in the specification. 

'795. Sewina Macnines, N. Salamon, Ludgate-hill, London.—Dated 4th 
March, 1874. 

This invention relates, First, to improvements on the sewing machine 
patented by William Taylor, August 20th, 1866, No. 2136 ; and, Secondly, 
to an improved friction gear applicable to sewing machines generally, 
and also to other machinery. 

"796. Scarr Rivas, G. H. Bricknell, Birmingham.—Dated 4th March, 1874. 

This invention consists of a spring catch or loop which may be attached 
at will to the back of the scarf ring for the purpose of preventing the 
usual displacement or slipping of the ring in wear. 

797. Tramway Locomotives, P. Jensen, Chancery-lane, London.—Dated 
4th March, 1874. 

The application of a surface condenser, working with a low vacuum, in 
combination with fore carriage for steering, and various other details of 
construction, the whole engine presenting more or less the appearance of 
an ordinary tram-car. 

798. Puncuina Jacquard Carns, J. Litchfleld, Nottingham.—Dated 4th 


March, 1874. 

This inventi ists of a hine which has a fixed block which 
forms a stop to back the droppers an: hes, which are carried by two 
— lates attached to a second block which slides; between the 

lates is a perforated plate which withd the punches from the 
punched card when the two plates first named move back. A fourth 
perforated plate advances and punches the card ; the laced cards are suc- 
ively fed bet the plates by two cylinders moved simu]taneously 














shape, used either simply or in combination with a flange on each side, 
teral motion in the revolv: ylind 


by clawkers operated by cams on a crank shaft; the droppers are selected 
by a Manch jack ; and for copying cards the patentee attaches lashes 





for the pu of preventing the lat 
caused & tne cnying wheels hitherto used, which are gen formed 
with parallel or conical edges ha’ a flange on one side only, the con- 
sequence being that the revolving cylinder is at liberty to move endways 
without resistance until brought up by the flange. 

787. Puuieys, R. Stone, Li —Dated 4th March, 1874. 

In constructing pulleys or drums to this invention the in- 
-ventor forms dovetailed grooves or slots across the or drivin, 
edges of the pulley or drum. These dovetailed ves or slots are fill 
in with lead or other similar metal or material that will not take a polish 
but remain dull and bighting, and then bring the surface down | with 
the periphery of the pulley, or the same object may be arrived at by 
piercing the outer rim of the pulley or drum with taper holes either of a 
square, round, triangular, diamond, or other shape, and then filling the 
holes in with lead or other material as before mentioned, and bringing 
the surface level with the outer rim of the pulley or drum. 





7 we ror Pumpina, J. Fielding, Gloucester.—Dated 4th March, 
This consists, First, in the employment of two separate pistons working 





to the outer ends of the jack needles for selecting the droppers. 
oon. * game Rev. G. H. Forbes, Broughton, Northampton. — Dated 4th March, 
1874. 

This invention refers to a combination of chalk or the refuse lime of 
gas works, or its equivalent, with a mixture of common salt (chloride of 
sodium) and saltpetre (nitrate of arene or nitrate of soda, or its equiva- 
lent, or (instead of the above mixture) with common soda (carbonate of 
soda) or its equivalent, with or without tur or similar bituminous 
substance. 

801. Carpino Woot, J. Thornton, Cleckheaton.—Dated 4th March, 1874. 

The object of this invention is to avoid the peas for perforating 
the bows or bends of carding engines for the screw bolts to the fixi 
of the ~~ rollers at {nconentoncos —_ 1 lepine ae For 
purpose bearings e axes small rollers or z 
ate ey nip or grip the bows or bends and be held fn poston 

screw. one or surface @ bow or 
bend is formed bevelled, ond hoe 


os ee ‘beewng or fixing is formed 
undercut to clip apd hold on this bevelled edge or surface, whilst another 
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part of such bearing or fixing carries a set screw to bear with ge 
of adjustment on the opposite edge or surface of the bow or bend. The 
parts of the bearings these smaller rollers or fixings supporting 
them may, however, be formed to act to grip the edges or sur- 
faces of the bows or bends with capability of ready adjustment by set 
screw. By these means secure, economical, and very variable adjustment 
of the parts is obtainable. 

802. Atconoric Liquips, B. W. Phiobs, Coleman-street, London.—Dated 








decomposition of the chlorides in the chambers is sufficient to prod 
So sumes ht through the apparatus without the use of a steam 
jet. From the top of the conical tower the gaseous current passes through 


the condenser. 
832. Screws, G. H , Birmingham,—Dated 6th March, 1874. 

This invention consists in covering the heads of iron screws with brass 
in the following manner : ~The head of the iron screw is made smaller 
than usual and with a broad shallow nick. : Upon the head a loose-fitting 


Lh 











4th March, 1874. 

The object of the invention is to improve the flavour and g lly to 
produce the effect of on the liquid treated. For this purpose the 
liquid to be treated is subjected to heat in closed vessels, and at tempera- 
ture exceeding the boiling point of water, and such liquid is either placed 
in vessels of sufficient strength to resist the expansive force of the liquid 
when heated, or operated on to the desired degree of heat when the con- 
taining vessels are under corresponding external pressure. It is stated 
to be an advantage to place the closed vessel containing the liquid to be 
heated within another closed vessel containing fluid, in order that by the 
corresp expansion of the fluid in such enclosing vessel from the 
heat employed, it may counteract the danger arising from the bursting of 
the inner vessel containing the liquid to be treated. Generally the tem- 
perature is gradually reduced after the operation. 


oe. Cagmnanen Cases, 7. R. Bayliss, Birmingham.—Dated 4th March, 


This invention sists in g and strengthening the head of 
solid head cartridge cases by bulging out or shouldering the metal at the 
head after the case been partly drawn in the usual way, and then 
forcing the case mouth forward through a die which draws the metal 
from the bulged part or shoulder to the solid end or head, so as to make 
the metal at the said solid end or head thicker than it was originally. 
This bulging of the metal and reversing the drawing of the case is re- 
peated if necessary. Or the same object may be attained by forcing 
the case mouth forward through dies somewhat less in diameter than 
the case, thus drawing the metal to the solid end or head of the case. 
By this method of mannfacture thinner metal can be used for the manu- 
facture of the case than when the drawing process is conducted in the 
usual way. 

804. Riss or Umpretias, W. Corder and J. Foster, Birmingham.— Dated 

4th March, 1874. 

This invention consists in making the tips of umbrella and parasol ribs 
by upsetting or compressing the end of the rib wire in the direction of 
the length of the wire, whereby a tip or nearly spherical head of larger 
diameter than the wire is formed. The upsetting or longitudinal com- 
pression of the end of the rib wire is effected in a machine consisting 
essentially of a pair of gripping tools, a sliding stop, and a horizontal 
heading or compressing tool. The wire being fed through the fixed grip 
to the stop, the movable grip descends and gelps the wire a part sufficient 
to make the tip protruding from the grips. The stop retires and the 

ig or pressing tool advances horizontally and upsets or com- 
aie o Ly ee | nay bag rib wire so as to make a tip or nearly 
: ea erefrom, the being sha 
tools and partly in the heading 1 Dron Se De —— 
805. Suovers ror Lirrinc Gratin, D. i — 5 

‘Merch. 1876. , D. Finlayson, Edinburgh.—Dated 5th 

The feature of novelty which constitutes this invention is constructing 
the blade and head by which the blade is attached to the handle or stem 
of such shovels or scoops separately, in lieu of in one piece as hitherto. 
806. Ice, H.C. Smith, Aroyll-street, Glasgow.—Dated 5th March, 1874. 

The features of novelty which constitute this invention are, First, con- 
taking 7 me ee at ape ape poy material. Secondly, 
ts e tubes or cells throu th ends “ 
ing them at the outside. “ vas ceaadeceabaieaciad 
808. Srorrinc Borries, W. B. 7 i - = 

ith pa gy 5 Gedge, Wellington-street, Strand.—Dated 

is invention relates to an apparatus for stopping bottles, consistin 

of a nut connected with a collar passing under the oodine or pouleetiog 
ring on the neck of the bottle: withinthe nut is placed a stopper of cork, 
india-rubber, or other suitable material, which is pressed upon the mouth 
of the bottle by the tightening of a screw in the nut. In lieu of the 
collar, elastic pieces of metal connected with the nut may come beneath 
ne of the neck and be secured in this position by string or 
810. Licutina, J. H. Weston, Lansdowne-cre: r 

"Dated Sth’ March, And crescent, Lansdowne-road, Surrey. 

The gas proceeding from the reservoir is led into the lower part of the 
lamp, which forms a chamber in which liquid hydrocarbon is contained. 
The chamber is divided into two partitions, one of whieh is subdivided, 
vertically, by perforated plates. The vertical divisions contain an absor- 
a — — gets ee by the liquid hydrocarbon. The gas 

e chamber proper through these divisi 
thereby purified before being led to the burner ee 
812. Dove.ine anv Sprxnine, J. B. Moscro, i 

= ae sth Mare, ama p, Red Lumb Mills, Rochdale. 
8 invention is applicable to the ordina Tos 3 
ning machines, an Pit consists in pow A “4 i ~ a on in al 
of machinery for preventing the lapping of the yarn round the de- 
livering, drawing, or clearing rollers, on an end breaks. The lapping 
is prevented by lifting the top roller off the bottom roller by a plate that 
isheld back by the yarn, and is brought forward by the friction of the 
bottom roller when an end breaks. 

SR, Soocaees Buitpines, 7. Broughton, East Dulwich.—Dated 5 h March, 

This provisional specification describes o 
scaffol , framework, &c., used in ti mead 4 aime - 
821. Creanino Sick Waste, FB. Mason . Mason, - 

. Dad th Monk ie and T. M Bulk, Lancaster. 

n the improved process the petitioners employ a modification of th 
machine patented by James Varley and Sam arburton Varley, No. 
2386, A.D. 1871, in which machine the fibres removed by the 
roughing card cylinders have to be stripped by a hand con and 
re-operated upon in the filling machine, which causes much waste 
and loss. ¢ petitioners’ improvements consist in arrangements 
for removing the fibres from the roughing card cylinders directly 
into the book nippers, thus dispensing with the necessity for the 
re-preparation of the | fibre by the filling or other preparing machine. 
The object is F d by dispensing with cylinders entirely covered 
with teeth and substituting cylinders with sheets of teeth and spaces be- 
tween. Two sets of roughing card cylinders are used to act on opposite 
sides of the tufts. The as cylinders may be placed on a sli: or 
oscillating frame, instead of being carried by a rotating frame. Endless 
pen en ay mg may be used in Sa me * cylinders. The noil removed 

c ” 
Fete A ody card cylinders is stripped by a doffing comb, 
823. Prerartwwo MEAL, 7. N. Palmer, Dalston.—Dated 6th Mare 

The meal is fed into a hopper having an opening at each aie ae the 
meal to pass through, the meal being gradually fod from the said hopper 
by two wooden feeding rolls. Under these feeding rolls are two pairs of 
squeezing rolls. One roll of each of the pairs of squeezing rolls has its 
bearings in the frame of the machine, while the other has its bearings in 
a movable lever, which by means of other levers and weights presses the 
said roll against the squeezing roll, which has its bearings in the frame 
ofthe machine. Both pairs of squeezing rolls are operated by a driving 
pulley attached to one of the main squeezing rolls, motion being commu- 
nicated to the other pair by means of toothed gearing. The spindles of the 
main squeezing rolls carry strap pulleys, from one of which a strap passes 
to another pulley mounted between the feeding rolls. The said strap 
pulley by means of a pinion gearing into two larger toothed wheels drives 
the said feeding rolls. The flow of meal from the hopper is regulated 
by two slides. one at each side of the hopper, the said slides being adjusted 
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brass cap is placed and fitted by P or p com- 
pressi effected by a pair of tools, the upper tool forcing the 
brass cap st a conical shoulder in the lower tool. The metal at the 


mouth of the cap is thereby gathered in and fixed upon the head of the 
screw and fashioned to the required figure, and the brass covering also 
forced into the nick. The head thus covered with brass is finished by 
turning and nicking. Or the brass covering to the head may be pro- 
duced by casting. The shanks of the screws may be protected from rust 
by galvanising or tinning. 

834. Preservinc ANIMAL AAD VEGETABLE SuBstances, G. Naphegyi, 

London-wall. — Dated 6th March, 1874. 

Ethyl and metby] are introduced into a close receptacle containing the 
substance to be preserved. 

835. Sicyats, F. Empson, Birmingham.—Dated 7th March, 1874. 

This invention consists of improvements for indicating to engine 
drivers up to a certain and safe limit how long the previous train has 
passed any point on the line, and thereby enable each driver to regulate 
the speed. 

878. Anitine Dyes, G. J. Hinde, Wolverhampton.—Dated 11th March, 
1874. 


This invention consists in revivifying or restoring to its original con- 
dition the finely divided metallic iron which bas been oxidised in the 
manufacture of aniline dyes, and which is ordinarily a waste or residual 
product, so that the said finely divided metallic iron can be used over and 
over again in the manufacture of aniline dyes, or for other purposes 
where finely divided iron is required. To effect this object the waste or 
residual product referred to is heated to a red heat in admixture with 

h 1 or other cart matter so as to reduce the oxide of iron to 
the metallic state. After the mixture is cooled the metallic iron is sepa- 
rated from the unconsumed carbon by screening or sieving. Or instead 
of solid carbon, carbonic oxide, or hydrogen, or coal gas in conjunction 
with heat, may be employed for revivifying the iron. 

885. Manvures, J. H. Johnson, Lincoln’s-inn-fields.—Dated 11th March, 
1874. 





This invention relates to the production of manure by the precipitation 
in a solid and imputrescible form whilst retaining its property of assimi- 
lation of the nitrogenous matter contained in solution in blood, and to 
the apparatus employed for that purpose, which apparatus is also 

pplicable to the ture of other manures. In carrying out this 
invention it is proposed to effect the precipitation by means of mineral 
acids, such for example as sulphuric acid or chlorhydric acid ; or of com- 
pounds, such for example as sulphate of aluminia or sulphate of iron, or the 
two combined, which are mixed with the liquid blood, into which there has 
been previously introduced a soluble salt or compound, such for example 
as an alkaline sulphite or bisulphite, or alkaline earth, or in lieu thereof, 
chloride of lime or other hypochlorite, the liberation of one of the con- 
stituent elements, say for example sulpburous acid or chlorine, by means 
of the acid or body having an acid reaction subsequently introduced into 
the liquid effecting by a reaction produced from molecule to molecule 
throughout the whole mass, the complete coagulation of the solid matter 
in the blood, and at the same time rendering such coagulated matter 
imputrescible. The precipitated matter is collected in any suitable 
filtering apparatus, and either pressed into the form of cakes or dried in 
avy suitable manner. The apparatus consists of two series of vessels 
through which the blood and acid are respectively conducted to a common 
vessel below, in which their admixture is effected. These vessels are 
provided with suitable ball and other cocks for the Page wm of obtaining 
a continuous and proportional discharge of the liquids and of intercepting 
them as required. 
895. Crusuine Sucar Canes, G. Buchanan, Bucklerabury.—Dated 12th 
March, 1874. 

The general arrangement and construction of the _ of sugar mills 
and cane crushing machinery as described and including - First, the cast 
iron side frames or standards with the wrought iron tie-bar as described, 
and in which the wrought iron plating is wholly or partially dispensed 
with ; Secondly, improvements in ——. the sole plates and side 
frames of sugar mills, including casting side frames or standards of mill 
in one piece with the sole plate ins of bolting them on as hitherto ; 
Thirdly, improvements in the gearing for communicating motion between 
steam engines and sugar mills as described ; Fourthly, improvements in 
connecting-rod and mode of working slide valve of steam engine for sugar 
mills as described, 

932. Direct-actinc Exons, J. Pickering, Stockton-on-Tees.—Dated 1ith 
March, 1874. 

This invention relates to certain improvements in the cylinder slide 
valve and steamways. One part of the — ey me consists in the 
cylinder having double steamways at each end, one the ordinary and the 
other the auxiliary. Another part of the improvement provides an 
arrangement for moving the slide valve by steam pressure exerted at the 
end of each stroke of the piston without the use of tappets or levers. 
This invention provides an arrangement by which an auxiliary steamway 

through the cylinder and opens into the end of the slide valve. 

‘hese steamways in combination procure continuous reciprocating action 
to the slide valve and piston. Further, this invention provides an 
arrangement for altering the ition of the auxiliary steamway by 
means of a tube with ports which when moved round gives a longer ot 
shorter stroke to the piston and at the same time prevents the ptston 
from striking the ends of the cylinder. This invention not only relates to 
the engines herein described being applied to a pump, but is applicable 
also to a blowing engine to give reciprocating motion without the use of 
gearing cranks or levers. 

969. Anvits, J. Evans, Sheffield.—Dated 19th March, 1874. 

According to this invention steel surfaces are secured to the body of 
the anvil by mechanical means. A groove is formed in the surface of 
the anvil block, and into this groove the steel is driven to form the surface 
of the anvil. Screws or wedges are inserted to hold the steel firmly in 
its place. 
a7. Buitpinas, C. D. Abel, Southampton-buildings.—Dated 14th April, 

1874. 


This invention consists in constructing buildings, such as smithies, 
foundries, warehouses, and the like, of arched ribs formed of railway 
rails (by preference old contractors’ rails) bent to the required curvature 
with the head of the rail forming the inner flange and the foot formin, 
the outer flange. These ribs 5 the entire space to be inclosed, an 
the length of rails of which they are built up are secured together by fish- 
plates at the sides, and by a plate riveted tothe outer flanges. The bases 
of the ribs are secured in sockets fixed to a foundation of masonry or 
wood. These ribs are arranged at certain distances apart, and are tied 
together by longitudinal ties, and are covered in by a suitable roofing. 
Two or more such structures may be arranged side by side, and the 
bases of the adjoining arched ribs may be secured in one and the same 
socket. Openings are formed between the ribs, through which a com- 
munication between the two l es is established, and these open- 
ings are covered in overhead by a roofing. The ends of the building are 
closed in by wooden or iron enclosures having windows in the upper part 
and doors in the lower part Windows are also provided at the sides of 
the building, and a raised skylight with louvres is constructed at the 
crown of the rovf. 

2990. Rotary Steam Enornes, RX. D. Milne, Los Angleles, California. ~ 
Dated 1st September, 1874. 

The object of this invention is to provide aun improved device for the 

ical use of steam, and it consists in the employment of an elliptical 














by screws. For removing any meal which may adhere to the ng 
rolls the inventor employs scrapers supported on fulcrums, and by means 
pb and weights pressed against the said rolls with any required 
829. Semarnore Sianats, W. L. Wise, Adelphi.—Dated 6th March, 1874 
This invention is designed to work niga with ease, also to ome sted 
and expense; and relates to the combination with a lever of an endless 
or double wire, which through a pulley sleeve and wheels operates the 
signal arm. 
830. Carsutinc Borrues, J. Pater, - 
ilar _ ‘son, Leytonstone, Essex.—Dated 6th 
is invention consists in the employment of a tube or chamber slotted 
longitudinally so as to form a series of strips orarms; over this slotted 
tube a bush or sleeve is caused to slide, whereby the strips or arms 
formed by the slots in the tube are forced er and thereby compress 
- elastic cap placed between the slotted tube anda capsule on the 
oan whereby the capsule is securely affixed in its proper position. 
. SULPHATE or Sopa, W. Hunt, +» Normanton,— 
ifr, ier Castleford, Ni ton.—Dated 6th 
nis invention refers to the facture of I of soda and 
sulphate of potash by the action on chloride of sodium and chloride of 
potassium of a mixture of sulphurous acid gas, steam, and atmospheric 
air. According to this invention the gaseous mixture or current is passed 
through the chambers containing the chloride in an alternately upward 
and downward direction, that is, the current passes downwards Th the 
first chamber, upwards in the second chamber, downwards in the third 
chamber, and so on, and after a time the current is reversed, ascending 
in the chambers in which it had previously descended, and descending in 


wrt 











the chambers in which it had previously The tus for 
ti e facture ists of a series of chambers arran in 
a circle with a conical tower in the centre. The heat given out by the 





vessel or shell, within which is placed a cylinder of smaller diameter, 

whose axis falls upon the conjugate axis of the ellipse in such a manner 

that all diameters of the ellipse passing through the centre of the inner 

cylinder are equal. 

2993. Breakinc Stone, G. H. Goodman, Penrose-street, Newington.— Dated 
lst September, 1874. 

This complete specification describes improvements in that class of ma- 
chine in which there is a block actuated by an eccentric passing through 
it, and having a crushing face which is opposed to another fixed crushing 
face, the two faces forming sides of a hopper to receive the stone to be 
broken. 

2994, Unitine rus Sotes AnD Urrers or Boots anv Suors, W. Morgan- 
, Southampton-buildings.— Dated 2nd September, 1874. 

This complete specification claims, First, in combination with the driver 
and nail tube foot a horizontal shaft carrying a nail carrier located be- 
tween the driver stock and foot, the carrier having diametric passages or 

kets for alternately receiving the nails and ively p ting 
om in line with the driver and nail tube foot ; Secondly, the recipro- 
cating nail carrier on a horizontal shaft, and the cutting mechanism re- 
latively and perating an bined with the driving 
mechanism, substantially as shown and described. Thirdly, the two 


, Substan- 
tially as described. Fourthly, the process of iting the 
nails, consisting in sev the wire to form two heads, and next to 
form two points, and turning the ive nails in opposite directions 
from horizontal to vertical position, so as to bring each nail into position 
to be driven, with its int downward, substantially as described. 
Fifthly, in combination with a presser-bar whose position is determined 














by the position of the surface against which it presses, a tool-carrying 
bar whose throw is regulated from the presser-bar, substantially as shown 
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and described. Sixthly, a wire nail having the idal point with its 
salient edges formed substantially as shown and Seonttned. 

2997. Metat anp Enamet Work, C. L. Lustig, Vienna.—Dated 2nd 
September, 1874. 

This invention relates to improvements in that class of metal and 
enamel work known under the name of niello tula enamel, or Russian 
enamel. According to this present invention the inventor obtains various 
metal colours on a background of niel or tula enamel by first affixing a 

posit ic arrang t of different metallic alloys on the metal 
plate to be treated, and then covering and combining the whole with tula 
enamel, finally filing and polishing the surface until the metals appear 
on an enamel ground. 
83002. Pranororres, A. M. Clark, Chancery-lane,—Dated 2nd September, 
1874. 

It relates to an attachment whereby the performer is enabled to sustain 
the sound of one or more strings or unisons after the keys have returned 
to their place of rest. The attachment consists of a series of tongues or 
jacks hinged to a movable bar operated by a pedal. When desired, the 
tongues or jacks are moved towards the dampers, so that when any of 
the latter are raised they will be caught and held off the strings after 
the keys go back. 

3022. Curtinc Butter, G. Haseltine, Southampton-buildings. — Dated 
3rd September, 1874. 

This invention consists in an implement for facilitating the cutting 
operation ; and the said implement being graduated, unbroken pieces of 
butter, lard, or other substances of any desired weight are cut out ata 
single operation without materially disturbing the remaining solid mass 
contained in the package. 

3043. Sewinc Macuines, H. P. Garland, San Francisco. — Dated 4th 
September, 1874. 

The said invention consists mainly in the novel construction of the 
needle, it being spiral in form, or not unlike that of a cork screw, with 
a continuous groove around the outer trend or spirals in which te wind 
the thread, and a spring at or near the point with which to confine the 
end of the thread. A slotted guiding case is provided in which the needle 
operates, along which is attached a plate, and around which a belt with 
pins is caused to operate to keep the sack in position. 





THE IRON, COAL, AND GENERA TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A DECISION of great importance tothe iron and coal trades of 
this district, and which will affect probably all other iron and coal 
districts in the kingdom, was come to at the meeting of the coal- 
masters, of which I spoke last week, and that was held on Friday 
at Dadley. It was resolved to reduce on the lst October the price 
of Earl Dudley’s furnace coal 3s. per ton, and other kinds in a 
somewhat similar proportion. At the time of the meeting furnace 
coal stood at 16s.,it is now, therefore, 13s. Ly virtue of the 
arrangement come to before the Mayor of Birmingham, when the 
recent strike of colliers was arranged, this reduction of coal in- 
volves adrop in wages to the extent per day or stint of 6d. in 
respect of thick-coal colliers, and 3d. asto thin-coal colliers. The 
wages, therefore, of the thick-coal men will be reduced from 4s. 6d. 
to 4s. Arising out of the same arrangement the thin-coal colliers 
willnow have their wages fixed at 3s. perday. Upon this scalethey 
will continue to beremunerated until furnace coal has been reduced 
to 1ls., when the wages of the thick-coal men will be 3s, 6d. and 
thin-coal men 2s. $d.—always supposing, however, that the men 
do not repudiate the agreement. I am ashamed to say that already 
there are indications that this may happen; for, led by their 
agent, the colliers in what is known as the Westbromwich district 
have held a meeting, and have resolved to oppose the proposed 
reduction. 

The reduction that will be declared in forge coal has not yet 
transpired. The probabilities are, however, I think, in favour of 
the reduction being by and by fixed at 2s. per ton. 

Concurrently with the reduction in the wages of the colliers, 
those also of the blast furnacemen are to be brought down 10 per 
cent. To that effect a resolution was passed yesterday (Wednes- 
day) in Wolverhampton, at a meeting of blast furnace proprietors, 
over which Mr. George J. Barker, chairman of the Ironmasters’ 
Association, presided, 

The extent of the drop in pig and finished iron respectively 
which all this indicates, was much debated at the weekly meetings 
of the trade held yesterday in Wolverhampton, and to-day, 
Thursday, in Birmingham, Those few members of the trade who 
could kave afforded information, seeing that the decision to which 
they may come will regulate the action of their fellows, were 
judiciously reticent, for whatever may be the reduction, it is not 
likely to come into operation till, at the earliest, the beginning of 
October, and more likely not till quarter-day, which will be nearly 
a fortnight later. Indeed, there were ironmasters who, both to- 
day and yesterday, insisted that there could be no reduction, 
customers having, they affirmed, got all the benefit in the recent 
purchases, To this buyers declined to pay any heed. With them 
the only question is whether the reduction in finished iron, for in- 
stance, will be 20s. or 40s. per ton. Less than the larger sum they 
continue to assert will not meet the necessities of the market. 

Meanwhile, a good current trade is doing in all classes of 
finished iron. The week’s working has not increased the capability 
of the ironmasters to take more orders for immediate execution 
than they would accept last week. Substantial tirms still decline 
to take £13 for sheets to be galvanised, though they did not decline 
to accept orders for roofing sheets at that figure; and all were 
ready to book orders forward at prices now quoted. 

There was to-day on ‘Change scarcely so much disposition to 
place orders as was observed last Thursday. The bulk of the 
pressing necessities of shipping merchants have been satisfied. 
Still there were small orders of most kinds which makers could 
have booked this afternoon at favourable prices if they could only 
have promised to deliver the iron within the specified time. 

Heavy stocks of pig iron are still held by makers, and all-mine 
pigs were bought this afternoon at £5, while Barrow hematites 
might have been got at £4 12s. Gd. 

Most of the branches of industry in and about Birmingham 
which depend upon the requirements of the railway companies 
are in an active condition. Locomotive building and repairing, 
together with a steady inquiry for railway carriages and wagons, is 
occasioning an improved demand on account of certainly the home 
trade, alike for axles and tires, spings, buffers, couplings, and the 
like, whilst the wagon companies proper do not despair of a good 
winter trade, The copper rolling mills are being kept busy at 
work turning out thin sheets and wire. The sheets are largely 
used for ammunition purposes, makers of such goods continuing to 
receive excellent foreign advices. Most of the manufacturers of 
sheets have considerable orders upon hand accepted long ago when 
prices were high. Nevertheless, it has been thought well by 
leading firms to bring about a reduction of 4d. per lb.; and this 
has been declared, though the condition of the order books would 
not seem to imply that the full benetit of the reduction will quickly 
be experienced by purchasers, There is not a great deal being 
done just now in steel tubes for locomotives, but brass locomotive 
tubes are selling freely. Of iron tubes, large quantities are now 


being rolled both in Birmingham and in Staffordshire, The 
major part are intended for shipment. Nuts, bolts, screws, 
and rivets, sold by weight, are now changing hands at 


20s. per ton under the prices of six or eight weeks ago, 
and 5 per cent. is the reduction upon the other descriptions. 
In cut nail and washers there is a little more doing ; cut nails 
are still £15 per ton. Anvils and vices and marine work, together 
with light castings and edge tools, are all in steady request, mostly 
for our antipod 1 A gst the tinental buyers, 
Spain occupies a by no means insignificant position, and the trade 
with the United States is gradually though slowly increasing. 

The death is announced of one of the pioneer tradesmen of this 
district. Mr. 8 1 Woodhouse, of Windmill End, Dudley, has 
died at the advanced of 87. 

Simultaneously, the death of Mr. BoazjBloomer is made known. 
Mr, Bloomer was for many years at the head of the concern which 
is now the Pelsall Iron and Coal Co,, Limited, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


A TOLERABLY good business is still being done both in foundry 
and forge pig iron, and in the latter description especially some 
considerable sales both for immediate and forward delivery have 
been made. Prices are firmer, and for Middlesbrough makes deli- 
vered in this district, rates have been advanced 2s. 6d. per ton, but 
generally quotations are not materially altered from those of last 
week, No, 3 foundry delivered in Manchester being quoted at from 
75s. to 77s. 6d, per ton, and forge numbers at from 67s, 6d. to 75s, 
and 72s. 6d. per ton, according to quality. 

The Lancashire furnace proprietors are, as a rule, well supplied 
in orders, but I hear that some rather low prices have of late been 
accepted to secure business. 

In manufactured iron a good steady business is maintained, and 
prices have a hardening tendency. Merchants, in view of the ap- 
proaching termination of the shipping season, are redoubling their 
exertions to get in iron before it finally closes, and many of the 
forge proprietors are not at present in a position to quote for quick 
delivery. Quotations range about as under :—Good standard bar 
iron, £10 per ton delivered ; ordinary bars, £9 15s.; puddled bars, 
£6 14s.; light rails, £9 17s. 6d.; heavy ditto, £8 12s. 6d.; hoops, 
£11 10s.; sheets, £12 15s.; boiler plates, about £13 103. per 


ton. 

The finished ironworks generally are busily employed, but a 
large proportion of the orders are for immediate delivery, and of 
small extent ; makers of specialities, however, are in many cases 
full of work for some time ahead. The depressed state of the 
cotton trade is being felt among cotton machinists and tool makers; 
there is able competition for any orders that are being 
placed, and the present prospects of these branches of trade are far 
from encouraging. 

The coke trade of this district, probably influenced by the un- 
settled state of affairs in Durham, is exhibiting a more healthy 
tone. Orders are coming more freely to hand, and prices are well 
maintained. . 

In inferior descriptions of coal, such as burgey and slack, of which 
considerable quantities have been thrown back upon the market 
by the week’s stoppage of the mills in the Bolton district, prices 
have rather an easier tendency, and in the commoner qualities 
especially sales are being pushed. This also applies to the 
inferior descriptions of house coal, which will not bear stack- 
ing, and are not suitable for forges or glass works, but good hard 
classes of coal are firm and in tolerably brisk demand, and 
stocks in the Manchester district have shown a considerable 
decrease during the past week. Although there are conflict- 
ing opinions as to the ultimate effect of the wages dispute 
in West Lancashire upon prices, the present general effect of the 
anticipation of a strike, which now seems almost inevitable, is to 
rather stiffen the market for the better classes of coal. Inquiries 
have been more numerous, and dealers have been buying rather 
more freely. The average pit quotations in the Wigan district 
range about as under:—Arley Mine coal, 14s. per ton; ordina: 
house coal, 12s. to 13s.; common ditto, 10s, to 11s.; steam coal, 
about 10s,; burgy, 7s. 6d. to 8s,; and slack 5s, to 6s, 6d. per ton. 

Gas coal, which has been rather dull of late, is meeting with 
more inquiry, and consumers are now finding it rather difficult to 
place orders at prices which would have been accepted a month 
ago. 

There is not much change to notice in the position of affairs with 
regard to the wages dispute in West Lancashire, except that the 
probabilities of a strike are increasing. On all sides I have heard 
the masters express their firm determination, not only to refuse 
the arbitration demanded by the men, but insist upon the full 
reduction of 15 per cent.; and in addition to the colliers, they are 
also reducing the wages of all the employes about the pits, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE warrant market has been quiet during the past week, with 
only a moderate business, and there has been Jittle alteration in 
prices. The quantity of pigs in store in Glasgow at present does 
not exceed 19,000 tons. At Friday’s warrant market there was 
hardly any inquiry. One lot changed hands at 82s, 9d. cash, 
while for fourteen days fixed 81s. 6d. was given, On Monday the 
market opened dull, and a small business was done. The opening 
figure was 83s, 6d., but as no disposition was shown to give the 
demands of sellers, prices receded to 81s, 6d., at which a fair busi- 
ness was done, and for fixed dates there were transactions at 
80s. 6d. fourteen days hence. There was a flat market on Tues- 
day, with business at 81s. cash, 

The prices of the principal makers’ brands this week exhibit a 
reduction, in some cases of from 3s, to 5s., as will be observed from 
the following quotations :—Gurtsherrie, No, 1, 107s. 6d.; No. 3, 
84s.; Coltness, No, 1, 107s, 6d.; No. 3, 84s.; Summerlee, No, 1, 
100s.; No. 3, 80s,; Langloan, No. 1, 105s.; No. 3, 83s. 6d.; Govan, 
No. 1, 88s.; No. 3, 77s. 6d.; Calder, No. 1, 107s.; No. 3, 83s.; 
Shotts, No. 1, 102s. 6d.; No. 3, 85s.; Carnbroe, No. 1, 92s.; No. 3, 
81s. 6d.; Monkland, No, 1, 89s.; No. 3, 78s.; Clyde, No. 1, 88s.; 
No. 3, 77s. 6d.; Eglinton, No. 1, 87s.; No. 3, 77s.; Dalmellington, 
No. 1, 87s.; No. 3, 76s.; Glengarnock, No, 1, 978.; No. 3, 82s.; 
Carron, No. 1, 97s. 6d.; Kinneil, No. 1, 90s.; No. 3, 80s. For the 
first time for a period of many months the shipments of pig iron 
from Scotch ports have exceeded those of the same week in the 
previous year, 

The Blochairn Iron Company, Limited, has gone into liquidation. 
The ironworks of the company are situated in the immediate 
vicinity of Glasgow, and are among the largest of their kind in the 
country. The company also hold a lease of a profitable colliery in 
the neighbourhood of Johnstone. Its difficulties were brought 
about, it is said, by the bankruptcy of the vendors, Messrs. Hannay 
and Sons, and the shareholders, it is believed, will lose almost 
everything. The works are advertised for sale, and the proportion 
of capital unpaid is being rapidly called up. 

Notwithstanding the strike of miners in the east, the supply of 
coals continues greatly in excess of the demand. Wishaw Main coal 
may be had on the Clyde at from 8s, 6d. to 9s, per ton ; house- 
holds, 9s. 6d, to 12s, ; smithy, 17s. ; and dross, 1s. to 2s, 6d 
per ton. There is now a large increase in the shipments as com- 
pared with this time last year. 

Considereble activity is being manifested at present in the 
om up of new pits, and within the past few days a very 
valuable find of coal has been made at Kilsyth, in the neighbour- 
hood of Glasgow. The land in which it has been discovered is in 
the possession of the Messrs, Baird, of Gartsherrie, and it consists 
of an immense seam extending a distance of about seven miles, 
The coal is said to be of a very fine quality. 

The agp wages of the miners range from 3s, 6d. to 6s, per 
day, the prevailing rate being 5s. After a fortnight’s strike 
against a reduction of from 6s. to 5s. per day, the miners of West- 
muir, in the Glasgow district, have returned to work on the 
masters’ terms, 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuERE is not much change to record this week in trade affairs 
generally, but it is tolerably clear that matters are on a better 
and sounder footing than at any time during the last six months 
or so. The rail mills appear to be benefiting most directly by 
the ameliorated state of things, the output from them having 
been considerably augmented during the last few weeks. Quota- 
tions are still on the basis of a very narrow margin of profit, but 
it is believed that the placing of the numerous specifications now 
in the market will shortly have the effect of sending prices up a 





I hear that several local firms are creditors to the estate of 
Messrs. Tiden and Nordenfeldt, London, whose liabilities are 
stated at over £540,000. They were engaged pretty largely in the 
Russian and Swedish trade. 


competed for. One lot of 1262 bars of rolled, weighing 41 tons, 
sold at £18 per ton, and another lot of 1743 bars of hammered, 
weighing 53 tons, was disposed of at £19 5s. to £19 10s. per ton. 
Hematite ores preserve their full value, but may possibly decline 
shortly, seeing that shipments are being made from Bilbao, 
whither Sir John Brown, Mr. Mark Firth, and other gentlemen 
interested in the ore mines went on Friday last. British hematites 
are worth 25s, to 29s. per ton. 

There is a moderately well sustained but notreally brisk demand 
for West Coast hematite and Bessemer pig iron for the use of the 
Bessemer converters in this district at the following prices. Mary- 
port hematite at the works, Nos. 1, 2, and 3, 95s. ; No. 4, 90s. ; 
No. 5, mottled and white, 90s, ; Bessemer No. 1, £5; No. 2, 
£4 17s, 6d. ; and No. 3, £4 15s. per ton ; to which must be added 
carriage into this locality. Millom Bessemer is, No, 1, 95s. ; No. 
2, 92s. 6d.; and No. 3, 90s. Ordinary No. 3, 90s.; No. 4, 
87s. 6d. ; No, 5, 87s. 6d. ; M and W, 105s. per ton on the usual 
four months’ terms. 

Following in the wake of those colliery proprietors who advanced 
their quotations 1s. to 2s, per ton on the Ist instant, several 
other coalowners notified a rise of 1s. per ton on Friday and 
Saturday last. This rise chiefly affects hard coal, for which there 
is a steadily good export demand in addition to the extensive pur- 
chases which have been and are being made for the London 
market. Soft coal is firm, but has not yet, I believe, been quoted 
at higher figures, nor have other descriptions been generally 
advanced, Gas coal is 12s. to 13s., and good house qualities 12s. 
to 16s, per ton at the pits. ? 
The cast steel trade is still exceedingly quiet, there being 
literally no busi of any t doing. Some of the largest 
works are allowing the melters to make steel in advance, but 
orders do not come in of any bulk, so that a further reduction of 
working time would appear to be inevitable. 

The coal traffic to London during August was much smaller than 
during the corresponding month of 1873. The Great Northern 
this time ranked fourth only with 56,219 tons, the Great Western 
being third with 61,139 tons, the London and North-Western 
having the second position with 76,789, and the Midland taking 
premier honours with 120,754 tons. 

There was a falling off over the Great Northern in Silkstone and 
Barnsley coal, and the Midland conveyed much less from Staveley, 
Eckington, Sheepbridge, and other Derbyshire pits. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE prospect of a peaceful and conciliatory settlement of the 
wages difficulty in the Durham coal trade has induced a better 
tone in the general state of trade during the last few days, On 
Tuesday last business was done on Change at Middlesbrough at the 
rate of 65s. to 67s, for No. 3, sellers being unwilling to pay more 
than the former figure. The amount of business done was, how- 
ever, very small, there having been a fear on the part of not a few 
that there would be some difficulty in arranging a basis of arbitra- 
tion. Happily the fear was not justified by the result. The 
miners met in council at Durham on Tuesday, and resolved that 
arbitration should be conducted on an open basis, appointing Mr. 
Thos. Burt, M.P., and Mr. Lloyd Jones to act on their behalf. 
This, therefore, puts an end to the difficulty, and leaves no chance 
open for the general suspension of labour, which has been so much 
dreaded during the past week, and which threatened to prove so 
disastrous to the whole course of industry in the North. 

The production of the blast furnaces on Tees-side is about a fair 


Foreign iron has an upward tendency. On Tuesday two lots of | 
Russian K.B, bar iron were put up by auction bere and were closely | 


In the upper parts of the district the 4ft, seam of coal is running 


| low. Dowlais is, however, sinking fresh pits at Bedlinog into 
| this celebrated measure, which will put Guest and Co, still amongst 
| the ae exporters, 


Cyfarthfa remains in semi-idleness, and fully one-half the men 
have found work elsewhere. Mehir Griffith isbusy, and Tredegar, 
Dowlais, and Abernaut quite brisk again. 

Mr. Halliday has been in the district this week, but his réle is 
evidently of a soothing c ter. 

A new union of ironworkers has been started at Rhymney. 








PRICES CURRENT OF METALS AND OILS. 
1874, 1874. 










































average. About twenty are still out of blast, but the r 
are doing their work regularly, supplies of raw material being 
abundant, and the labour market being in a quiescent state. 
Some 160,000 tons of pig iron were made in the North of England 
last month, being rather less than the average monthly production 
of last year. 

The near close of the navigation season has induced a brisk 
business to spring up between the Northern ports and the ports of 
the North of Europe, and the imports of pig iron into Grange- 
mouth show that Scotch manufacturers are still drawing large 
su — from Cleveland. 

e condition of the finished iron trade does not improve. 
Prices are still so low as to leave little or no profit. One or two 
works, including those of the Darlington Iron Company, have re- 
cently been compelled, owing to the exigencies of the market, to 
reduce their staff of hands. It is no uncommon thing to find 
finished iron makers losing from 10s, to £1 ed ton on recently ex- 
ecuted or pending contracts, their pig iron having been bought at 
prices that admit of little or no abatement from the prices at 
which rails and plates were quoted four to six months ago. 

Shipbuilders expect to do a fair business over the winter, some 
of them having contracts on hand sufficient to keep them in full 
work until nextsummer, Engineers are kept full of orders for 
land engines, especially for colliery purposes. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent. ) 


THERE seems a singular perverseness in the character of the 
working men of late. No sooner is one section tranquil than 
another becomes unsettled. I was preparing to announce “ the 
complete and pacific arrangement of the wages difficulty,” and now 
the engineers threaten to cause the stoppage of all the collieries 
in South Wales unless their demands are granted. 

On Tuesday there was an important conference between the 
coalowners and the enginemen, when the masters informed them 
that they must consent to the reduction the same as the men. The 
men submitted that no reduction should be enforced, but that they 
should be regarded as ‘‘ officers” of the pit, and be entitled to 
three months’ notice. The association would not recognise this, 
and requested the men to retire and reconsider. This was done, 
and the enginemen returned with the following proposition :-- 
“‘That an average wage of £9 monthly be paid, with a due allow- 
ance of house coal ; or that the reduction met half way, and 
5 per cent. only enforced, with a definite engagement for six 
months.” This the council promptly refused to concede, intimat- 
ing that if South Wales became a desert, the blame would rest 
upon them. So matters now stand, and there is every fear of 
further complications and troubles. For instance, the Coalowners’ 
Association have in preparation a new code of rules, called contract 
rules, which they wish to establish, These rules would bring a 
most irregular system of working into order, and insure with 
colliers as methodic an arrangement as now exists in connection 
with the artisans of this country. Thus, with respect to daily 
work, each man would be expected to attend punctually, and to do 
a full day’s work, and no one would be allowed, under the penalty 
of a fine, to be absent without leave, Xc. Against these 
rules the men protest, unless they have a voice in making them, 
sD -— and discord may be expected when the rules come into 
o ion. 

o— of the ironworks are doing a good trade, and there is a 
greater influx of foreign inquiries than I have seen for some time. 

I note that northern rail makers are entering into the Welsh 
market with damaged or rejected rails. Colliery sidings are on the 
increase, and the quantity of colliery 1 ete of an important 
nature are surprising in extent. Seme of these maysoon be expected 
to in the trade—thus at Nixon's, Merthyr Vale, coal will be 
reached, it is expected, some time this year. Glassbrooks again, 








little. 


at Mountain Ash, is nearing completion. 
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SouTH KENSINGTON MusEUM.—Visitors during the week end- 
ing 12th Sept. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,766; naval and other collections, 
1566. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m. till 6 p.m., Museum, 2259; naval and other collections, 70, 
Total, 20,661. Average of corresponding week in former years, 
14,086. Total from the opening of the Museum, 13,704,463, 


THE LAUNCH OF THE INDEPENDENCIA.—The Independencia 
was launched successfully on Thursday about noon, a day 
earlier than was expected, but the tide being favourable, 
it was determined to make the attempt, and the results 
have fully justified the determination. In order, however, 
to render the attempt successful, it was necessary to prepare the 
vessel for the event, and to protect her against any tingency 
which might arise, as well as to effect mechanical arrangements for 
assisting in the final effort to get her afloat. To this end all the 
damage she had received, both in her outer and inner skin, was 
made good in a temporary manner. She was rendered perfectl 
water-tight, and was provided with a false Lottom of wood, whic’ 
was placed amidships inside her, and was about a third of the 
vessel’s length. By this means, that portion of her hull which 
had been most severely damaged was strengthened and supported. 
In the next — pumping power was supplied, which was quite 
adequate to «my 3 her free from water, however much she might 
leak. Externally, her ways were re-arranged, and under her bows 
Mr. John Dudgeon placed a powerful 1800-ton ram, in order to 
take the weight off the first rise of the vessel. At low tide all the 
valves were shut off and the water pumped out of the ship, and 
upon examination it was found she was making no water whatever. 
As soon as the tide rose sufficiently high she was observed to lift, 
and just at high water she became lively. All being ready, every- 





thing was let go, and with the aid of the hydraulic ram, which 
7 develo; about 500 tons of its power, the Independencia 
glided smoothly down her ways into the Thames, She was then 


taken off to the Deptford buoys, where she now lies, making no 
water, and showing no sign of da whatever above her present 
water line. the course of a few days she will be taken into dry 
dock, to be thoroughly overhauled and completed. The Times 
stated not long since that she was little short of a wreck. So far 
there is no reason to believe that the ship has undergone any 
serious injury. 
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DILATATION OF CAST TRON AND THE 
PHENOMENA OF THE CRANE LADLE. 
By Rosert Matzet, C.E., F.R.S., &. 

In my former paper on this subject—Tue ENGINEER, 
Sept. 11th—the linear dilatation of bright grey cast iron 
between 60 deg. Fah. and 2400 deg., the assumed tem- 
perature at which such liquid cast iron is usually P agen 
into moulds, was deduced as equal to 0°02606 of the unit 
length. ‘The temperature at which the iron is poured is, 
however, necessarily above the melting point, and in my 
experiments this excess may be estimated at 200 deg. Fah., 
deducting which from the total range of temperature of 
my experiments, viz., 2400 deg. — 60 deg., - for the 
entire range of temperature between 60 deg. and the 
melting point = 2140 deg., the total dilatation correspond- 
ing to which is therefore 00234, which is approximately 
equal to -f,in. per foot in length. The average -allowance 
made by pattern makers for “shrinkage,” deduced from 
long experience, varies from ;4,in. to ,4in. per foot in length 
of the pattern, and with some highly contractile cast irons 
—such as the No. 3 Blaenavon pig, much used for engi- 
neering castings some years ago—to about ,‘;in. The 
actual dilatation as thus determined experimentally ex- 
ceeds the excess in dimensions oo to patterns in accord- 
ance with the empiric rules of pattern makers ; but the 
linear dimensions of the sand mould are not determined 
by those of the pattern alone, but exceed these by the 
amount of “rapping” or ing in the sand necessary 
to free the pattern, and enable it to be “drawn” there- 
from. The mould thus exceeds the dimensions of the 
pattern by an uncertain and variable linear amount, vary- 
ing with the absolute size and form of the pattern, the 
hes of manipulation of the workman and other cir- 
cumstances. And as we see the enlargement of the mould 
produced by this “rapping” may amount to almost as 
much again as the excess in dimensions which the pattern 
maker allows in the pattern, we may thus readily observe 
tke futility of the statement made in many works on 
metallurgy that the pattern makers’ allowance for 
“shrinkage” affords a criterion for fixing the total dilata- 
tion of cast iron. Although I have been thus enabled to 
determine experimentally for the first time the actual 
dilatation of that most valuable variety of cast irons, 
namely, that close bright grey iron employed by engineers 
for structures and machinery, much more remains to be 
done, and I hope will be done, by other experimenters be- 
fore the subject can be considered as complete. The total 
dilatation of white crystallised cast iron, and of the very soft 
large grained and almost black cast iron which occupy the 
twoextremes astodilatation, remain yetto be experimentally 
determined, as well as the effects of very rapid or very slow 
cooling upon the same cast iron. These did not come 
within the scope of my own inquiry, which was limited to 
proving that liquid cast iron is not more but less dense 
than the same cast iron in the solid state and at atmospheric 
temperature, contrary to the views often exp’ , and 
prominently so, by Messrs. Nasmyth and Carpenter in 
their work upon the moon. In support of their views 
two different sets of collateral facts have been appealed to, 
namely, first, the notion that the perfection with which 
cast iron adapts itself to the form of the mould arises from 
its assumed expansion in volume at the moment of con- 
solidation or “setting.” This I have treated of in my last 
communication—Tnr ENGINEER, 11th inst.—and shown 
that there are sufficient reasons why cast iron affords 
such perfect castings, irrespective of any delusive 
appeal to such expansion in volume, which has been proved 
not to have any existence. Secondly, another class of facts, 
viz., those presented by the circulatory movements notice- 
able in large masses of liquid cast iron, have been appealed 
to in support of the erroneous notion of the increase in 
density in cast iron with increase of temperature above 
the melting point. When a large, clean and newly-lined 
crane ladle, containing eight or ten tons, is filled from the 
furnace, and left to repose, circulatory currents may be ob- 
served to set in more or less energetically in the liquid 
metal. It is scarcely necessary to state in Tux ENGINEER 
that the crane ladle is a nearly cylindrical vessel, with a 
flat or slightly convex bottom formed of thick boiler-plate 
and that it is lined in the inside with plastic clay and san 
mixed with other materials and dried perfectly, so as to form 
a badly conducting stratum between the iron of the ladle 
and the mass of molten metal which it holds, the exposed 
surface of the lining being usually black-washed with 
powdered coal and water. When the directions of the 
currents in such a ladle are observed, it is found that they 
move upwards about the exterior or sides of the metal, that 
at the surface they inwards convergingly towards the 
centre, and may be inferred thence to descend about the 
central portions of the liquid mass, and arriving at bottom of 
the ladle, pass outwards div ently, to be again carried up- 
wards at the sides—these directions being such as are 
shown by the arrows on the adjacent tigure, which is nearly 





similar to that given by Mr. Nasmyth in the work above 


mentioned. These circulatory currents are attributed by 


him to the cooling of the mass, and on this assumption he 


correctly argues that as the cooling takes place chiefly from 
the bottom and sides of the le by radiation and b 
evecting currents of air, and as the currents are quai 
at the sides of the ladle where the iron is coldest, so the 
specific gravity of the iron thereabouts must be less than 
that of the hotter central parts of the mass, whence he 
concludes that the cast iron itself dilates as it cools in 
lace of contracting, for if it contracted the currents must 
& in the reverse directions to those indicated by the 
arrows in the re. No fault whatever can be found 
| with this reasoning, provided we admit the assumption 
upon which it rests, namely, that the currents observed 
| are produced by cooling alone, that is by the difference in 
|temperature at any moment between the circumferential 
and the central portions of the liquid mass. Ina paper 
on this subject read before the Royal Society last session, 
and which will be published pony about the end of 
this year, I have pointed out that, considering the density 
and viscosity of liquid cast iron, and the amount of 
its contraction per degree Fah., no such currents as are 
observed in large crane ladles could be produced by cool- 
ing at the rate at which that actually proceeds in such 
masses. The currents, however, are there, and usually in 
the directions shown in the above figure. From what, 
then, do they arise, if not from cooling? They really 
originate in the ascending currents of gases and vapour given 
forth by the material of the lining when exposed to the 
high temperature of the liquid metal. The clay and sand 
are mixed sometimes with pulverised coke and with chaff 
or plasterers’ cowhair, or other fibrous matter, to give it 
coherence before being dried, and sufficient openness of 
texture not to blister or split off or part from the ladle 
when suddenly heated. All the materials of the lining, 
therefore, except occasionally the sand, evolve torrents of 
gases and vapours as soon as the lining is exposed to the 
roasting contact with the liquid metal. Clays, which are 
natural hydrous silicates, and contain mechanically sus- 
pended as well as chemically combined water, when ex- 
posed to a bright red heat evolve these as highly heated 
steam. The coal wash, the coke dust, and the organic 
matters present, are more or less rapidly torrified and con- 
verted into carbonic oxide and acid, vapour of water, and 
several other volatile vapours or Innumerable 
streams of these are evolved and stream up through the 
liquid metal most rapidly and copiously where that is in 
contact with the t proportionate surface of the 
lining, giving rise to the eunnting currents at the sides 
of the ladle as seen in the figure, and the upward move- 
ment of which necessarily results in the creation of the 
convergent surface, the descending central, and the diver- 
gent bottom currents. That this is the true solution of the 
eee of these currents is conclusively shown by the 
ollowing facts. Large ladles are usually lined afresh every 
time they are used; if, as often happens, the metal filling 
such a ladle be tapped at too high a temperature, and be let 
to repose for a considerable time until its temperature 
be suitable for the purposes of the founder, it may be 
observed that the energy of these circulatory currents 
sensibly diminishes, so that in a ladle of eight or ten tons 
they almost cease to be observable, and in much smaller 
es may be occasionally seen to be reversed in direction 
though with enfeebled energy. It occasionally happens, 
however, that a large crane ladle is required to be filled 
with metal a second time before the lining has ceased to be 
hot. In this case almost no currents are produced, and 
such as may be remarked are not in the directions shown in 
the figure. The volatile matters contained in the lining 
material having been by the double heating completely 
driven off, the ascending circumferential currents cease to 
be produced. The phenomena of the crane ladle there- 
fore, when rightly interpreted, present no corroboration 
whatever of the erroneous supposition that cast iron 
becomes denser as its temperature above its melting point 
is higher. It is to the nature of the and vapours 
generated from the materials of the lining, and chemically 
reacting upon the liquid iron as they stream up through 
it, as well as to the action of the atmosphere upon the con- 
stituents of the cast iron itself at the surface of the 
molten mass, that are to be ascribed those curious starting 
and vermicular movements visible upon the surface of a 
ladle of liquid iron, and known amongst founders as the 
“breaking” of the metal. The vapour of water as it 
streams upwards is partially decomposed, and its oxygen 
oxidates some portions of the cast iron while its hydrogen 
deoxidates others. The gases generated from the organic 
materials present produce like reactions, At the surface 
of the molten metal the oxygen of the atmosphere oxidates 
some of the silicon present, producing a film of silicic acid 
which rapidly combines with the oxide of iron or of other 
metals also on the surface, producing thus continually a pel- 
licle of fused silicate of iron which breaks and aggregates 
itself to any little globular particles of slag or silicate already 
formed and floating on the surface; and as in numerous 
other examples where opposite chemical reactions are 
going on at different points in the same liquid mass as 
here, oxidation and deoxidation, those starting movements 
are visible which are the indications of sudden overthrows 
of chemical equilibrium. 

This is but a very brief sketch of the causes of those 
curious movements seen in the “breaking” of cast iron, 
and in many other metals having high melting points and 
of ready oxidation and reduction which have long 
observed, but not that I am aware of, previously been 
attempted to be explained. They present many points of 
high interest to the chemist and molecular physicist, and 
present a fertile field for fuller yy but the sub- 
ject .= of theoretic rather than of direct practical im- 
portance. 











THE STABILITY OF TOWERS AND CHIMNEYS. 
By C. A, Evans, C.E., New York. 


| Iw Tue Enoregr of Jan. 16th there is published from the 
“ Journal of the Franklin Institute” a paper on the “ Stability 
of Chimneys,” written by myself. As the subject seems to be 
of more interest in England than herein America, the following 
continuation of the paper is submitted for publication. 





Many interesting and some useful properties of the line of re- 
sistance are detailed in this paper, in connection with the various 
forms this line assumes as the shaft in . The 
stability of the conical dome, it will be noticed, is also included 
in the di ion. 

Taking everything into consideration, eq. (1) of the previous 
paper is, perhaps, in its best form for application. For, with the 
aid of a table of cubes, any number of values of y may be quite 
readily deduced. But by ing the denominator in the 
right-hand member of this equation, and reducing, it may be 
written :— 


P 
a, 7% (36 + 22 tan. a) 


soa—— —— _ - (8) 
3 (6? —a*) + 6x(b tan. a+<a tan.) + 42° (tan. *a —tan. */) 

The curve given by this equation, like all lines of resistance of 
masses of masonry, is not sensitive. For a and 3 may change so 
as to produce considerable alteration in the size of the shaft, and 
yet the line will move but little from its — position. This 
may be plainly seen in the example solved in the first paper. 
When tan. a = ‘036, we have y = 11°22ft. at the foot of the 
chimney, and when tan. a = ‘0304, this ordinate becomes 
y = 11°41ft., and, therefore, the lines of resistance in the two 
cases must differ all the way up the shaft but little from each 
other in position and curvature. The corresponding values of q, 
however, are sensitive, and form a convenient and true measure 
of the stability of the two shafts. 

In the same example we obtained an eq of a cubic degree 
in tan. a, from which to deduce its value. One value of tan. a 
is positive, and is the one we employed to ascertain the dimen- 
sions of the chimney. The other two values also merit consi- 
deration, and to obtain them we divide the equation by tan. a — 
036 and get 1276°5 tan. “a + 15445 tan. a + 56°6 = 0, from 
which tan. a =—'038 and —1°172. The direction of a negative 
value of tan. a is (Fig. 1), on the other side of the perpendicular, 
tending to give the shaft a smaller base than top, and still fulfill- 
ing all the required conditions of stability. The above values of 
tan. a are here, unfortunately, too large numerically to have any 
possible application. They are connected simply with the cubic 
equation as algebraic functions. But in other cases, when the 
shaft is not so high and sufficiently large at top, one at least of 
the negative values of tan. a may be plotted, giving then to the 
tower the shape of an inverted truncated cone, with a thickness 
of material greater or smaller at the bottom than at the top, ac- 
cording as tan. is negative or positive. 

Introducing into equation (3) the conditions tan. a = tan. 8 
= 0, which conditions render the shaft a perfect cylinder inside 
and outside, we deduce forthe equation of the line of resistance :— 


— = 4 
2u(o* —a’*) ) 
and which is the equation of a straight line. 

Again, introducing the conditions: a = 6 = o in equation (3), 
we obtain the line ot resistance for a hollow cone :— 
- p tan. a : 5 

d 4 u (tan. *a — tan. 7) 6) 

The value of x being here indeterminate, indicates that the line 
of resistance is in tuis case a line lel to the axis of z at a 
distance from it equal to the second member of the equation. All 
that portion of the cone above the section when the line of re- 
sistance cuts its surface will be blown away by the pressure p per 
square foot. The greater p, or the smaller u, the greater is the 
value of y in equation (5), and, consequently, the larger the 
amount of the unstable portion of the cone. 

From the foregoing we conclude also that the curvature of the 
line of resistance diminishes in intensity with a decrease of the 
values of tan. a and tan. 8, while the values of a and } continue 
> 0. 

Letting in equation (3), for the sake of abbreviation :— 


A= ope ; B=3 (6? — a’), 
D = 4 (tan. a — tan. *8). 





z 


yo 


wc f tan. a ; 
u 
C = 6 (0 tan. a + a tan. §), 
It may be written :— 
_ Az+ihzx* 
Y= B4+C2+D2"" © 
It is evident that negative values of z will give finite values 
of y, sometimes positive, sometimes negative, thus indicating that 
the line of resistance crosses the axis of z. To obtain the posi- 
tions of such crossings we have only to solve the equation — 
Azx+h2* = 0; from which, z = 0, and 
i. 2 (7) 
WN 2 tan. a’ 
Now since tan. a is, in practical cases, positive, we conclude 
that the line of resistance, after passing through the origin of 
the axis, on to the other side of the axis of z, cuts the latter 


en above the top of the shaft, In 
2 tan. a 

the example of the first paper, this point is at an elevation of 
562°5it. above the outlet of the chimney. 

The curve may, however, continue only a certain distance 
above the origin ; for it may have asymptotes parallel to the axis 
of y, indicated by the condition: y = + © or B + Cx + Dz’ 
=o. And hence these results to determine their position :— 

© + 1,/1¢_pp- 

wt py ics; © 

the smaller numerical value of x being evidently the one applica- 
ble to the curve in question. In the example given in the first 
paper we have:—B = 121°92, C = 5°2008, D = ‘001083, and 
hence : x = — 23°6', for the abscissa of the asymptote. The 
other value, « = — 4747°8' gives the asymptote, and end 
of another branch algebraically connected with the line of resist- 
ance proper, the ordinates of which branch are given, of course, by 
equation (6), but for values of z less numerically than the fore- 
going. This branch is the one which cuts the axis of x 
at z = — 562°5', as shown by equation (7). It joins, however, 
the asymptote of the line of resistance proper at the point : 
y = + ©,2 = — 23%. For it must, at its lower end, lie on 
the positive side of the axis of y, by reason of the value y = + © 
being an indication of the change in the signs of the ordinates y. 

Differentiating equation (6), we obtain after reduction : 
A (B— Da*) + Ax (2B + Cz) 


z= 


again at a point distant 


z= 


dilly Gill meee ticaeimeetenemagectanae 9 

dz (B + Cz + D2’)? () 
By placing this equation equal to tan. a and tan. 8 and solving 
ah obtain > tp ora ry etd of the tangents to the line 
of resistance, parallel to the ontside and inside batters respec- 
tively, and, therefore, the points of the line of resistance which 
approach nearest to these batters. The equations are of the 
fourth degree, and from what we already know of the curve, they 
must have, in each case, a positive value of x for the real position 
of the shaft below the axis of y, and negative values for the 
second branch of the line of resistance above this axis. Equation 
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(9) placed equal to negative values of tan. and tan. 8 would, 
doubtless, lead to imaginary roots. 
Introducing the condition « = 0, we have for the tangent to 
the line of resistance at the origin :— 
pb 


dy A 
(‘ x B 2 u (b* — a*) ; (10) 


) | = 

This expression being independent of tan. a and tan. 8, we con- 
clude that the tangent to the line of resistance at the origin is 
independent of the outside and inside batters, and, therefore, 
above a certain extent independent of the amount of material in 
the shaft. This extent is that existing when the shaft has a 
cylindrical form ; and we would naturally expect the coefficient 
of equation (4) equal to equation (10), 

From previous considerations, and from an examination of 
equation (9), y can have no other maximum values, besides y = 
+ @, corresponding to negative values of 2. For to determine 
the maximum values of y, we have the conditions :— 

A(B—Da2*?)+hx(2B4+ Ca) =0 


and therefore :— 
cn. 0°. Ae eel 
oe. i (11 
f(s he—AD (11) 


AB ins 
he—AD=— 

in which both values of x will be found to be imaginary ; and 

consequently there are no points of the curve at which tangents 

are parallel to the axis of x. 

; We pass now to consider the section of least stability. Equa- 
ting equations (2) and (6), and letting Bb=E, C b+2 Btan. a=F, 
Db +2C tan. a = G, 2D tan. a = H, we have :— 

paler CT's eee 
E+Fa+ Qa? + Hz 
and by differentiation :— 
dq _AE+2hEx+ (AF-AG)2?-2AH2*-hH ot 


z= 





(12) 


(13) 


dz (E+ F x2 + Gx? + H 2")? 
The section of least stability is indicated by the conditions : 
ot =o, and qa maximum. 


These involve the solution of an equation of the fourth degree, 
which must have one positive root, though perhaps inapplicable 
when the shaft is not high. There will be, therefore, no section 
of least stability in such a shaft, as strictly understood. But, 
practically, the lowest section of the shaft will be the section of 
least stability, though it may not be preceded and followed by 
sections of greater stability. There can be but one positive 
value of x, and all negative values refer entirely to the theoretical 
portions of the line of resistance above the summit of the tower. 

The points of contrary flexure remain to be investigated. Un- 
fortunately, equation (9) is so cumbersome, and by differentiation 
leads to an equation of such a high degree, that we are obliged to 
forego this portion of the question. It is probable that the first 
branch has one point of contrary flexure, though the second, 
doubtless, has more. 

For values of « smaller in value than the abscissa of the upper 
asymptote, equation (0) will give corresponding positive values of 
y; thus indicating the existence of a third branch to the line of 
resistance, entirely in the positive side of the axis of y, and to 
which the axis of is an asymptote. 


THE STEVENS BATTERY. 
(Concluded from page 171.) 

Armour and Armament.—No steps have yet been taken in the 
construction of either armour or armament. It was proposed to 
cover the main deck with plating l4in. thick fore and aft. The 
side armour is shown in section, which also illustrates the con- 
struction of the armour shelf and backing, which are constructed 
and ready to receive the armour, The side armour is to surround 
the vessel, except at the bow. Thirty-five feet from the stem, a 
heavy transverse bulkhead meets the side armour and car- 
ries the same thickness of protecting plating, and a similar 
arrangement of backing. The thickness of armour plating 
proposed is l0in, from the level of the main deck 
down to a line 4ft. below, and thence Sin. to the 
lower edge of the armour shelf, The backing is of wood, 44in, 











thick, The inner course is of white oak, in heavy baulks set on 
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end, and thoroughly secured by a large number of bolts, The 
outer portion is of yellow pine timber laid horizontally and well 
acarfed together. The upper portion of the armour is also 
backed by the whole structure of the heavy main deck, against 
which the upper portion of the armour backing proper rests, The 
side of the vessel exposed above water can thus be made capable 
of resisting far heavier blows than it would be likely to receive 
in action from any guns afloat. The side armour and backing are 
carried on a shelf of iron plate, as shown, It is supported and 
secured to the hull by a sponson of jin, plate, by gusset pieces 
spaced 3ft. apart, and by an angle iron at the line of junction 
with the hull, of x 4 x lin. section, As a security against 
decay, the backing has been saturated with crude creosote, which 
was shown by Professor Renwick, and which has been proven by 
subsequent experience to be an effective defence against the 
teredo as well as against rot. 

The Turret.-The turret has not been constructed, and no 
detailed plans have yet been a ep Bulkheads have been 
properly otek to carry the weight of a turret and guns, and no 
obstacle exists to the erection of the turret whenever it may be 
decided to place it on board. A turret has been proposed 30/t. in 


diameter, and the engineer has estimated on a thickness of from 
16in, to 18in., the precise figure to be determined by the amount of 
other weight carried, The heaviest armour yet made abroad is 
l4in., and in our own navy l5in, The guns first proposed were 
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two 20-in. U.S. naval smooth-bored guns, weighing 95,000 Ib. 
each, throwing a shot weighing 1040 lb., with a charge of 200 lb. 
of powder. Rifles of 12in. bore, throwing shot of equal or greater 
energy, would probably be considered far’ preferable by the majo- 
rity of ordnance officers. The energy of a shot of the latter 
description, on leaving the gun, may be estimated at about 10,500 
foot-tons, and its penetrating — is sufficient to destroy plating 
17in, and 25in, in thickness, with and without backing respectively. 
The magazine was designed to stow 20 tons of powder, the sheli- 
room to receive 50 loaded shells, and the shot-locker to stow 200 
20in. shot. 

Stores.—It has been proposed to erect store rooms for six months 
provisions for 250 men. As a ‘* Monitor,” a somewhat less 
number of men should suffice. The water-tanks are three in 
number ; two are in place, and one is ready to go on board. They 
have a total capacity of 2800 gallons. 

Speed and Engine Power.—The fine lines of this vessel should give a 
high coefficient of performance, and enable high speed to be attained 
with comparatively small power. In the following estimates, how- 
ever, it has been assumed that the performance of the machinery and 
the efficiency of the vessel would not exceed that of average cases, 
With 20 lb. of steam, ‘‘ cutting off” at 0°4, which is very nearly 
the most economical point for such engines, allowing for imperfect 
vacuum and other usual losses of pressure, the mean pressure on 
the piston will be 201b, per square inch.+ At sixty revolutions 
per minute, with a mean pressure of 201b., these engines would 
develope— 


-2 
72 x 0°7354 x 20 x 74 x 60 x 4 

33000 
With a coefficient of 225, the usual “ displacement formula” gives 


, + > 3 /oor D 
vs fe = a: X 4442 _ 44°46 knots. 
Di 80064 


as the probable speed, Taking C = 600 in the other, or *‘ midship 
section formula,’ 


3 . 5 
V= / O.LH.P.. we obtain V = jf SME -wa knots. 
M 800 


’ 


= 4442 LH.P. 





Again, taking the formula 
V=} ( */O.LELP. 4 ,° TSEE ) 
VM 4/ Di 
using C = 600, C’ = 225, the estimate becomes 14°43 knots. 
We should be justified, probably, in taking higher coefficients 
of performance, since the quotient 
length x breadth _ / 390 x 45 _ 
—<—" 


6, 


draught 
bears very nearly the most economical relation to the ratio 
length _ 390 _ 8°67 
breadth 45 ; 


for vessels of great speed. The lines of the vessel are unusually 
fair and fine, and may be taken for purposes of calculation as 
wave lines, The armour shelf will impede the vessel sonewhat 
when out of trim, but no reason exists for supposing that the 
Rankine method of computation will not apply to this case. The 
unusually large proportion of skin area to displacement will rather 
tell against the vessel. 

Adopting the method here referred to, I find the wetted surface 
of the hull to be very closely 22,462 square feet, at 22ft. draught, 
to which must be added the area of horizontal surface beneath the 
armour shelf, 3060 square feet. The coefficient of augmentation, 
as deduced by measurement of the angle of greatest obliquity of 
the water lines, Plate 1, is 

C=1 + 4sin. 29 + sin, 49 = 1°1, 
The augmented surface is therefore 
22462 x 1'1 + 3060 = 27768 square feet. 
The probable attainable speed with 4442 indicated horse-power is 


Osa re, 
V= VA 20,000 x 4442 14-73 knots. 
27,768 


The average of these estimated speeds is 14°54 knots, which may 
be considered as probably accurate to within one-tenth of a knot, 
and to represent the speed of the vessel without driving. It 
should be readily attained using eight boilers, and may be reached 
with but six. The slip of the screw, when steaming 14} knots, 
with 60 revolutions of the engines, would be 9'1 percent. For 
vessels of fine lines and high speed, with well designed propelling 
apparatus, the slip has ade been estimated by the writer at 
four times the ratio of area of midship section to that of screw 
disc. The total disc area of these screws is 254'4 X 2=508'8 


square feet, which is equal to oD = 0°57 of the area of greatest 
Oe 


immersed section, an unusually high ratio, and a proportion which 
should give great economy of propelling power. 

Using the rule above referred to, the slip would be estimated at 
ae 4 8% 

A 500 
with badly shaped vessels, which sometimes give negative slip. 
This is as should be expected, since the vessel has double screw 
disc area obtainable in ships with single screws. The estimates 
which have been given contemplate the possibility of 30 per cent. 
greater slip. 

Maximum Speed, Continuous Steaming. —It isdifficult to estimate 
the exact maximnm speed of a steam vessel. The provision here 
made for forced draught should, as has been stated, enable 20 Ib. 
of coal to be burned per hour on each square foot of grate, and the 
high ratio of heating to grate surface should insure economical 
use of fuel at exceptionally high rates of consumption. 

Steam can be furnished continuously to drive the engines 65 
revolutions per minute, and 68 or 69 revolutions, with a mean 

ressure of between 25 and 26 Ib, per square inch, and 6500 
indicated horse-power, giving a speed of 164 nots, may be obtained 
for the periods of time during which clean fires can be kept. 
With a boiler pressure of 25 lb., and expanding as before assumed, 
the mean pressure in the cylinder would be 234 1b. With this 
pressure, at the speed here taken, 65 revolutions per minute, the 
engines would develope 


—3 
72 x O°7854 x 23475 x65 x4 
33,000 


which power has a ratio to heating surface of boilers of 


= 7 per cent., a figure not often found, except 


= 5654 LH.P. 
Ba 


0°202, a ratio which is well inside of ordinary practice. The 
maximum of speed, assuming the maximum power to be but 5654 
indicated horse-power, will be— 


520,000 x 5654 _ 


By augmented surface, V,; = 27.768 15°97 knots, 
, 
8 * ee | 
By midship section, V, = Viet = 15°62 knots, 
7 ) 


, , ‘1205 x O54 _ an 
By displacement, V3 = VY a == 15°67 knots. 





* The penetrating power, as deduced by the writer in 1870 (Journal 
vwv?2 
400°000 d 
half greater thickness, when unbacked may be fractured. 

+ The mean pressure of steam in the cylinder of a steam engine may 
be determined for ordinary practice, such as is here considered, by the 
formula : 


= 17°3 for a backed plate, and one- 


p=PitAlge_ pop; 
c 


in which p represents mean pressure, P the boiler pressure, and ¢ the 
si Th tants, as 


ratio of ex determined many years ago by 








P 6 , 
Mr, Francis B, Stevens, are A = 2°3; B= 5; C = 0°00. 





The mean of these estimates may be taken as the probable 
maximum speed for continuous steaming. This is 15°75 knots. 
The slip becomes 8°895 per cent., slightly less than that obtained 
for 144 knots, as it should be at the higher speed. No armoured 
vessel in any navy has the speed here found for this ship, or 
as sen it. The fastest yet constructed has a sea-going speed 
at least a knot less, and the fleetest unarmoured vessel in any foreign 
navy has less speed by three-quarters of a knot. The speed of 164 
knots, which is considered as attainable under most favourable 
circumstances, exceeds that of any recorded trial performance of 
even the British iron-clad Monarch, the fastest of the fleet, by 
more than 14 knots per hour. 

Maneuvring.—The length of such a vessel as this would 
ordinarily greatly interfere with the power of manoeuvring with- 
in contrac limits, as in « small harbour. The twin screws, 
however, have such area of disc, and are so readily and powerfully 
moved by their independent engines, that the ship can probably 
“turn on her heel,” within a circle of a diameter but little exceed- 
ing her own length, in less time than would be occupied by a 
vessel of much less length, if provided with but a single screw. 
With plenty of sea room, the speed of the vessel, combined with 
the special advantage of twin screws, will give a facility for 
manceuvring seldom, if ever, equalled by a vessel of such great 
displacement. Vessels with which this ship may be expected to 
be compared are probably such craft as the British iron-clads 
Warrior, Bellerophon, and Hercules, or Thunderer, which 
occupy from 4} to 12 minutes in turning, and a space of from 
400 to 650 yards in diameter. The balance rudder largely 
reduces the force required to turn the vessel at speed, and, with a 
given force, enables the helm to be put farther over, and thus 
greatly reduces the time required in turning. 

Steaming Time and Distance.—The following is the speed, time, 
and distance table, as estimated for the ship, at the draught, and 
with the coefficients of performance as already given. The figures 
are given as a probably close approximation. Coal, 800 tons, 








| , 
8 —— | LILP. hour per Hours run.} Days run. = 
16 | 6000 2} 109 4°67 1744 
15 | 5000 23 130 541 4850 
14 | 4000 2} 163 6°78 2282 
12 | 2000 3 209 12°46 3488 
10 ~~ |-:1200 3h a7 | 1-79 4270 
8 ; 800 4 560 | = 23°33 4480 
6 | 600 4} s76 | 20°82 5256 





The present capacity of coal bunkers is here taken on the 
assumption that it will be preferred to devote all surplus displace- 
ment to floating the maximum amount of armour, since it is 
probable that no long voyage will become necessary at full speed. 
At the speed idered most ical fora naval vessel between 
stations, 6 knots, the number of hours’ steaming would be 876, or, 
a run of thirty days could be made, accomplishing a distance of 
5256 miles without coaling. At this speed the engines are 
estimated as consuming 44 lb. of coal per horse-power per 
hour, as such large engines would fall off greatly in economy when 
developing such low power. This assumed loss may, however, 
be —* as probably not more than two boilers would be 
worked, 








ROLLING MILL ENGINE AT THE DARLINGTON 
IRONWORKS. 


WirH this impression we give the first of four sheets showing 
the details of the fine rolling mill engine, an elevation of which 
appeared in our impression for Sept. 11th. It will be seen that 
the slide valves are of the piston type, with the cut-off valve inside 
the main valve, which is balanced by a small piston at the top. 
The remaining details are so simple and clearly shown that they 
require no comment here. 


A VEIN of coal has been discovered in Colorado, which contains 
the trunks and limbs of trees resembling red cedar, transformed 
into bright hard coal resembling jet. 


OBERON ExrerIMENTS.—The fourth experiment at Stokes Bay 
against the Oberon will, weather permitting, take place at 9 a.m. 
on the 26th inst. It will be a repetition of the previous experi- 
ments in all particulars, except the distance of the charge, which 
will be 50ft. horizontally from the nearest side of the vessel. 

Sourn KENSINGTON MusEUM.—Visitors during the week end- 
ing 19th Sept. :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,080; naval and other collections, 
1578. On Wednesday, Thursday, and Friday, admission 6d., from 
10 a.m, till 6 p.m., Museum, 1934; naval and other collections, 68. 
Total, 19,660. Average of corresponding week in former years, 
14,028. Total from the opening of the Museum, 13,724,123, 

Quzsec HaRBOUR IMPROVEMENTS,-—-The Quebec Harbour Com- 
mission being authorised to spend 500,000 dols. in improving the 
harbour of that city, and desiring to secure plans, offer two 
prizes to engineers, the first of 5000 dols. for the best and most 
approved, and the second of 1000 dols. for the second best plans, 
specifications and estimates of cost for the improvements. All 
necessary information can be obtained cither by personal applica- 
tion or by writing to Mr. J. B, Martel, Secretary Quebec Harbour 
Commission, Quebec, Canada. 


FerRo-MANGANESE.—Messrs. W. Bird and Co., of Laurence 
Pountney-hill, have been appointed sole agents in England for the 
supply, to consumers, of the ferro-manganese used with such 
success at the Terre-Noire steel works in France, as a substitute 
for spiegel. Ferro-manganese has been found, it is stated, to pro- 
duce a more uniform and reliable quality of steel than an ad- 
mixture of spiegel, not only as regards steel) rails, but also latterly 
for plates and forgings. Steel plates made from the ingots are 
now constantly used by the French Government shipbuilding esta- 
blishments, and have stood such severe tensile strains and other 
tests that a greatly-increased demand for them may reasonably be 
expected in this country, 


New York Prumpers,—This is what the editor of the Scientific 
American has to tell his readers concerning a New York plumber, 
—** We hired one of the craft not long ago to look after a furnace: 
from every register of which horrible smells were emitted, We 
had a man and a helper; the duty of the latter was to hol a candle 
and converse with the man on appropriate and interesting topics, 
for which we paid him some dollars per day. This pair of worthies 
we turned loose in the house, with instructions to find out and 
eradicate the trouble. They got into the furnace, and poked 
brooms up into the flues, and took off tho registers and poked 
brooms down. ‘Then they pulled out several pieces of flue and 
soldered them over again, nobody could ever divine what for. 
Then they upset a furnace on a heap of kindling wood and nearly 
burnt the house down ; and finally, after somé days’ tinkering, 
brought us an astonishing bill. We paid it, supposing that the 
work was thoroughly performed; but on lighting the furnace 
again came the odour. On making a personal investigation, tho 
first door that we opened (that in the brick casing of the furnace, 
which these individuals never thought fit to touch) revealed tho 
cause in the shape of a bushel of dead rats. To make matters 
worse, the flues, which they had pulled out and fixed, had 
had to hire more plumbers to solder 


come to pieces, and we 

them with something besides rosin,” We fancy that New York 
does not enjoy a monopoly of inefficient plumbers, We are cruel 
enough to wish it did. 
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RAILWAY MATTERS. 


THERE have ante been opened this in Switzerland 81 
kilometres of new railways, and the total length of the Swiss lines 
has now reached 1508 kilometres. 


It is calculated that at the commencement of October the length 
pierced on the two galleries of the St. Gothard tunnel will be about 
8000ft., or as nearly as possible one-sixth of the whole distance. 
At the present rate at which the tunnel is proceeding, it appears 
probable that the work will be completed in so less than 
six years. 

Fast time is reported on the Chicago and North-western Rail- 
way between Clinton and Chicago, a special train having made the 
distance of 138 miles in 153 minutes, including several stops. 
According to one statement these stops consumed eleven minutes, 
according to another fifteen ; if the latter is correct the speed was 
exactly a mile a minute, which is impossible for so long a run. 


On Friday a section of the Longton, Adderley Green, and 
Bucknall Railway Company’s line, which runs through a rich 
mineral district north-east of Longton, was opened for mineral 
traffic from Bucknall to Weston Coyney. The line of this company 
gives access to the North Staffordshire Railway from a large number 
of collieries which are opened, and others soon to be opened. 
Colonel Rich, Government inspector, has spent considerable time 
last week in the inspection of the Hanley branch line, the Potteries 
loop line, and the line from Tunstall to Longport taanins to the 
North Staffordshre Company, the Hanley branch having been 
doubled, and the line completed to Goldenhill, and the Tun- 
stall and Longport branch just finished. These extensions of 
railway accommodation were declared by Colonel Rich to be in a 
proper state for the conveyance of passengers. 


UNITED States railway porters have earned an excellent reputation 
for their skillin destroying passengers lu e. Theyhavenowand 
then, however, to encounter difficulties which are insurmountable. 
The Detroit Free Press of recent date says :—‘‘ Saturday morning 
there came over the Great Western road, on its way west, a trunk 
which made the hair of the baggage-smashers stand right up. It 
was 34in. long, 3ft. wide, and was made of solid boiler iron, 
jin. thick. The handles were of iron riveted on with great bolts, 
and the lid was fastened down with an immense padlock. On one 
end of the trunk was painted the words: ‘ She can stand it ! and 
on the other, ‘ More coming!’ The railroad men g d aloud as 
pe walked around ‘ them trunk’ and viewed it from every angle, 
and two omnibus men, who thought the owner was going to stop 
over, made tracks out of the depot.” 


THE following, says the Railroad Gazette, U.S., is the 

manner of giving correct standard time to all the telegraph stations, 
255 in number, on the main line and branches of the Philadelphia 
and Reading road:—At three minutes to 4 o’clock p.m., daily, 
except Sunday, all business along the line is suspended ; and by 
means of a series of repeaters, all the lines of this company, 36 in 
number, are arranged so as to be operated and cntuaiel by one 
operator at the Reading office, who has a chronometer before him, 
from which the correct time is given. Commencing at three 
minutes to 4 p.m., the operator says “time,” on the lines, which 
calls the attention of all operators to adjust their clocks, and is 
continued at short intervals until five seconds to 4, when he opens 
the circuit. At 4 o'clock he makes one tap ; at 15 seconds after 4, 
two taps ; at 30 seconds after 4, three taps ; at 45 seconds after 4, 
four taps, and at one minute after 4, five taps, 
_ MEssrS. BIGELOW AND JOHNSTON report August prices for rails 
in the United States as 48 dols. to 50 dols. gold, for foreign iron 
and 83 dols, to 85 dols. for foreign steel ; 56 dols. to 60 dols. cur- 
rency for American iron, and 90 dols. to 95 dols. for American 
steel. There were no imports of iron at New York during the 
month, eo 41,449 tons in 1873, The steel imports were, for 
the month, 7621 tons ; for the eight months they were 58,407 tons, 
against 65,084 in 1873, For old rails the quotations are 34 dols, 
to 34°50 dols, The firm say in their circular :—‘‘ In foreign there 
have been some sales in bond of new rails, at prices below what 
they can be imported for, but the stock on hand is still very heavy, 
and although a large portion of it is tied up by litigation, yet it 
must ultimately come on the market, and must therefore wield 
considerable influence on the future of prices. The English 
market shows a great subsidence in prices, which is likely to be 
accelerated as soon as the fall shipping season terminates. In 
American we have not heard of any new business of importance, 
and inquiries are not so numerous as formerly. If our railroads 
are to be large buyers this fall, as at one time predicted, it is about 
time that some signs of it should manifest themselves, and it is 
to be confessed that the present quietude is very ominous. Old 
rails barely hold theirown, The demand is very light, and a large 
quantity of hypothecated stock still menaces the market.” 


THE Railway News reports that the traffic receipts of the rail- 
ways in the United Kingdom for the week ending September 18, 
boy a mileage of 14,676, amount to £1,169,359, being equal to 
£79 14s, per mile, For the corresponding week of last year the 
receipts were £1,151,370, the number of miles open 14,472, or 
£79 12s, per mile. A comparison of the two weeks shows an in- 
crease in the aggregate receipts of £17,989, and in the number of 
miles open of 204, On the lines having termini in the metropolis 
the increase has been: — On the Metropolitan, £290; Metro- 
litan District, £426; Great Eastern, £3737; Midland, £5939 ; 

mdon and Brighton, £1005; London Chatham, and Dover, 
£1089 ; Great Western, £2002; London and North-Western, 
£5360 ; North London, £129 ; South-Eastern, £908. But there has 
been a decrease on the Great Northern of £2837; London and 
South-Western of £37; London, Tilbury, and Southend, £21, On 
the ape on lines in England and Wales there has been a décrease 
on the Lancashire and Yorkshire of £281 ; Manchester, Sheffield, 
and Lincolnshire of £1248 ; Bristol and Exeter of £105; North- 
Kastern, an increase of £838 ; Cornwall a decrease of £118 ; South 
Devon of £532; North Staffordshire of £35; and Taff Vale of 
£459. In Scotland the Glasgow and South-Western shows an 
increase of £88; Oaledonian, £1070; and North British, £684. In 
Ireland, the Great Southern and Western shows a decrease of 
£314 ; the Dublin, Wicklow, and Wexford of £15; and the Mid- 
land Great Western, an increase of £166, 


THE directors of the Tasmanian Main Line re that the works 
of the railway have been continued with ocean and activity 
by the contractors, Messrs. Edwin Clark, Punchard, and Co., during 
the twelve months, The report of the company’s engineer-in- 
chief shows the progress made since last year, as well as the pre- 
sent advanced state of the works, Very little material now re- 
mains to be shipped from this side, and, although the works have 
been seriously retarded by the delays referred to by the eer, 
the directors are assured that there are now no difficulties in the 
way of the early completion of the whole line. It is not, however, 
compulsory on the part of the company to open the line for traffic 
before March, 1876. Considerable controversy has been created 
in Tasmania as to the route of the railway. The question has 
now been set at rest by an reed ted by the Government, 
who has reported in favour of the route adepted by the company. 
The prosperity of the colony continues to increase, and the rapid 

opment of the vast mining and mineral resources of Tasmania 

is but a question of time, and the prosecution of these industries 

will be materially facilitated by the establishment of railway com- 

munication between Hobart Town and Launceston. The share 

capital offered to the public in February last not having been 

it has been determined to raise further capital 
ions debentures or wy oy stock, and 

© directors obtained the necessary powers at an extraordi- 

nary general meeting, held on Sad Some teak te raise any sums not 

bent 





ex £300,000, to rank after the 5-per cent. perpetual deben- 
ture 8 already issued, These pune have not yet been exer- 





NOTES AND MEMORANDA. 


In 1854 the production of pig iron in the United States was only 
one-fifth that of the United Kingdom ; in 1873 it was considerably 
more than one-third. Pennsylvania produces nearly one-half of all 
the pig iron made in the United States, 

A FRENCH journal connected with the metal trade gives the 
following curious estimate of the value of « piece of iron costing in 
its rough state 1f., after being employed for different manu- 
factures. Made into horseshoes it is worth 3f.; into 
agricultural implements, 4f.; forged into ornaments, 45f. ; 
poe mee + a, ~ § into steel — , 9008. ; 
em as polis! steel for decorative » -3; and 
— into shirt studs, 6000f. os 
A curious bronze is produced in Japan, which, when made in 
thin J erey: resembles slate, and is covered with designs in silver. 
M. Morin has lately analysed and examined the properties of the 
alloy, and finds that it contains, in addition to copper, from 4 per 
cent. to 5 per cent. of tin, and on an average 10 per cent. of lead. 
The combination is easily moulded into thin plates. ese are 
varnished, and through the covering the designs are scratched with 
a burin. The plate is then plunged in a silver bath, when the 
silver is deposited on the unprotected portions. Lastly, it is 
placed in a muffle furnace, when the copper blackens and the 
silver remains bright. 

In commenting on the value of wood as a buil material the 
Scientific American says :—Four fires on the 11th and 14th of July, 
in Illinois, Wisconsin, and Iowa, destroyed wooden buildings, 
which cost originally 350,000 dols., andan aggregate of 5,080,000 do: 
property. These buildings cost about 70,000 dols. less than brick 
ones would have done. The wooden buildings burnt at Chicago, 
July 14, first cost 150,000 dols., but carried with them ag ed to 
the amount of 4,000,000. The wooden buildings burnt in the great 
fire of 1871, when the entire loss was 200,000,000 dols., were worth 
2,000,000 dols.,or 1 per cent. of the whole. Wood is thus shown 
to be one of the costliest of building materials. 


THE curious property penne by Chinese metal mirrors of 
ornamentation has — nm a matter of wonder to persons 
ignorant of the reasons for the phenomenon. The manufacture is 
described as follows : Chinese mirrors are castings of a somewhat 

rous alloy. Before the reflecting face is finally polished, it is 
aid on an anvil, and the embossed designs or figures at the back 
well hammered. This, of course, condenses and closes the pores of 
the metal in these parts, and, in uence, when the face is 
finally polished, the metal in front of the design has its power of 
reflecting light increased, and so gives rise to the fallacious idea 
that the pattern shines through the metal. 


M. A. NICOLE states that he has succeeded in producing tele- 
scopic reflecting mirrors — and easily by the electro-plating 
process. He takes the mould of a concave surface, made of a 
mixture which is either an electrical conductor itself or else a non- 
conductor metallised by the aid of nitrateof silver and phosphorus 
dissolved in sulphide of carbon. In either case the mould is 
plunged in a bath of galvanic silver, where the current, conducted 
very slowly to the mould, determines a deposit of excellent quality. 
When the silver has reached a thickness of 0°015in., the bath of 
that metal is replaced by one of copper, so as to obtain a solid 
backing. The mold is then dissolved or melted and the mirror re- 
moved, nothing further being necessary than a light polishing. 
M. Nicole adds that he has produced perfect mirrors of 4in. in 
diameter in this manner. 

THE purely reflexive part of the act of winking has been inge- 
niously timed by Dr. Sigismund Exner, who chose this act as the 
one best adapted to enable him to determine the time required for 
a complete reflex action. His apparatus consisted of a very light 
lever of straw, terminated at one end by a bristle which was 
applied to the eyelid, the other end being connected with the usual 
contrivance for exactly registering the beginning of muscular con- 
traction. The stimulus wasan electric spark, applied in two ways, 
by passing in front of the eye and thus acting on the optic nerve, 
or by exciting the nerve of sensation by striking directly on the 
cornea. He found the interval between the spark a | the be- 
ginning of motion (that is, the time occupied in the transmission 
and reflection of the sensation, with the period of latent excitation 
in the muscle) to vary, with the intensity of the stimulus, from 
about 7; tos of a second, the stronger the spark the quicker the 
action. The period of latent excitation of muscle in man has 
never been precisely determined. Dr. Exner estimated it at about 
a hundredth part of a second, which would reduce the time 
required for the purely reflexive part of the act of winking to 
about 7s of a second for a weak impression, and yy of a second 
for a stronger stimulus. - 

Tue following information, showing the average net price of 

throughout the United States, has been procured by the 
ashington, D.C., Gas Light Company :—. 


dols. dols, 
1, Malme .. co vo 8°87 | 20. Mississippi .. 5°25 
2. New Hampshire .. .. 36/ 21. Michigan .. .. «. «2 3°48 
8. Vermont .. .. oe «+. 480] 22. Wisconsin .. .. .2 oc 3°67 
4. Massachusotts .. .. «- 3°86) 23. Ohio .. 1s oe «. oo 3°32 
5. Rhode Island .. .. «» 38°35] 24 Indiana .. .. « « 3°54 
6. Connecticut .. .. «. 403] 25. Mlinois.. .. .. «2 « 387 
7. New York .. +» 3°68] 26. Kentucky .. .. «2 eo 3°92 
8. New Jersey .. .. «+ 3°80] 27. Tennessee .. .. .. «. 4°06 
9. Pennsylvania .. .. +. 8°46/| 28. Minmmesota .. .. «e «- 4°31 
10. Delaware .. .. «2 +. 3°95) 29 Iowa o- 4°63 
ll. Maryland .. .. «- 3°59 | 30. Missouri ~ o 2-05 
12. District of Columbia 816 | 31. Arkamsas .. .. «2 « 500 
13. Virginia ee ee 8°89 | 32. Louisiana .. .. «2 «2 450 
14. West Virginia .. .. .. 3°11] 38. Texas .. 1. o- 5°75 
15. North Carolina.. .. .. 6°67/| 34. Kansas... .. 4°55 
16; South Carolina... .. .. 3°80) 35. Colorado... 500 
17. Georgia oo cc co co S507} 96. Utah we oo oo oo »«. 400 
18, Florida... .. os «os eo» 8°00/ 87. California .. .. soe o G6'll 
19. Alabama .. .. oe 483 





Total average net price of gas in the United States 432) dols. 

THE Chemical News says that Mr. J. Alston Cabell communicated 
to the University of Virginia the following remarks relative to the 
analysis of a curious specimen of iron produced in connection with 
the working of Heaton’s steel patent. The iron in question was 
from the sides of the ewe | furnace used in preparing for the 
tilt-hammer the steel obtained by Heaton’s process (action of Chili 
saltpetre upon fused cast iron), It was almost as white and 
lustrous as silver, showed little tendency to rust, and presented a 
remarkable appearance as of crystallisation, the mass being made 
up of granules ranging from an eighth toa quarter of an inch in 
dlometer, on which faces suggesting those of the octahedron and 
dodecahedron were everywhere p. Caen Fog These faces, how- 
ever, were nearly all of them more or less curved and contorted, 
and more careful examination seemed to show that the structure 


was in ele talline only, as in the well-known cases 
of basalt, s' » &c. The mass would not bear much hammering 
without crumbling apart, the granules in question parting from one 
another without mu 


difficulty, but each single granule proved to 
be tough and malleable, admitting of being flattened out easil 
enough upon the anvil. Theiron could, moreover, be easily fil 
and sawed, and was not materially hardened by heating red-hot 
and — cooling i It was, ) Sane, essentially 
wrought iron, s =7°86" ter a careful qualitative analysis, 
Mr, Catell obtained | the following 





quantitative results :— 
Carbon 2. cc cc oo co Be ce oe cc oe wo oo 2°99 
Gieem 94 (cc ce ce ce ce ce ce ce ce os ce oe |6OCM 
Sulphur .e co co co co cc co co ce cc co co 0097 
Ph On. 00. 00 6b cc cc os co.cd oc oc ODS 
Iron Gifforoncd 2. 12 cc 0s cs ce co ce es 98°S82 
100°000 
The larger amounts of carbon and phosphorus are Reg remark- 
able in connection with the mall ity and incapability of being 
hardened of the metal, and its high specific gravity and curious 
structural character still further render it worthy of notice. 





MISCELLANEA. 


AccorpinG to L’ Economista d’ Italia, which says it obtains 
its information from reliable sources, the silk production of the 
world amounts to 8,469,100 kilogrammes ; of which Italy produces 
3,125,700, China 3,105,700, France 636,800, Bengal 594,000, Japan 
508,000, Spain 171,400, Georgia, Persia, and Khorassan 110,000, 
Syria 107,500, Broussa 87,400, Volo and Salonica 83,300, 


THERE are said to be upwards of a hundred private mansions 
near New York city which employ windmill power for pumping 
water, sawing onl, grinding, thrashing grain, &c. The American 
Manufacturcr states that in many instances they are superseding 
steam engines, water wheels, hydraulic rams, horse power, and 
caloric engines, being run without cost, except for lubricating oil. 
These mills are not onlynoiseless, as now constructed, but they are 
also self-regulating. 

At the Chilian Exhibition, to be held in the autumn of 1875, 
the following special prizes will be awarded :—First, 1000 dols., in 
gold, for the best style of narrow-gauge railroad, not exceeding 
3ft., shown by fixed material and rolling stock, including locomo- 
tive and tender sufficient to accommodate and carry six to 100 tons 
up gradients of one in fifty, with curves of 164ft. radius, Second, 
1000 dols., in gold, for the best system of measuring and distri- 
buting water for purposes of irrigation, in specified or proportional 
quantities, The invention must be accomplished by the necessary 
—— to demonstrate its applicability to the requirements of 
Chili. Third, 500 dols., in gold, for the best exploring drill, 
adapted to mining operations of coal, iron, copper, silver, gold, 
&e, 

An American exchange writes :—‘‘ Chromic iron is now being 
shipped in large quantities from the recently discovered mines in the 
vicinity of Santa Rosa, California. Until the discovery of these 
deposits in Sonoma county, all the chrome ore shipped from San 
Francisco had been obtained in Oregon. Heretofore the principal 
supply for the United States, as well as a portion of that for Great 
Britain, has been obtained from the vicinity of Baltimore. but it 
would seem from the large exports from San Francisoo that not- 
withstanding the great distance from market, the Pacific coast is 
able to compete with Baltimore. This ore is extensively used in 
the preparation of the well-known paint, chromate of lead or 
chrome yellow, and alsoin the manufacture of chromate and bi- 
chromate of potash, used in calico printing.” 


Tuer singular duty of interfering upon appeal with the per 
formances of steam whistles has been once effectively exercised by 
the Local Government Board during the year. In another in- 
stance, where many whistles were complained of, the intervention 
of the board was frustrated by an unexpected and rather whimsi- 
cal difficulty. Under the advice of the law officers of the Crown 
the board found that they had no power of interference, ** on the 
ground that it was impossible to discriminate between one noise 
and another—i.c., between the noise made by one steam whistle 
and that made by another—and that it was the aggregate rather 
than the particular paré of the sound which caused the annoyance.” 
The law at present, therefore, allows steam whistles, if only there 
are enough of them, within the same acoustic boundary to screech 
in horridconcert uncontrolled, 


A Fire of an extraordinary nature has broken out at Shetlield, 
Lyons-street and a cross street, with nearly an acre of unoccupied 
contiguous land, are burning, owing to the road and land being 
formed of waste furnace slag, which had been tipped whilst yet 
warm. In some places this artificial ground is fourteen yards 
deep, and the fire has penetrated the whole mass, It was dis- 
covered to be red hot, and arrangements were made with the 
waterworks company fora supply trom their mains to extinguish 
the fire ; but as soon as the copious stream of water flowed over 
the surface a series of violent explosions took place. There is a 
number of houses close by, and the inhabitants were for some days 
nearly suffocated by the repulsive effluvia emitted. In order to 
obviate this, the main sewer has been opened and puddled up. 
Deep trenches have also been cut across the street, and in various 
directions about the land, to prevent the fire from spreading. 


THE open quarry of the old Lehigh Company at Summit Hill, 
Pa,, attracted much attention in its time, from the unusual size of 
the deposit and also from the peculiar method of mining. This, 
says Saward’s Coal Trade Journal, has now a worthy successor in 
the discovery and development of a most extraordinary deposit of 
coal, near Wilkesbarre, Pa. On the property of the Lehigh and 
Wilkesbarre Coal Company, at whatis locally known as ** New- 
port,” while laying out the outside roads necessary abouts colliery, 
to facilitate the removal of slate, &c., coal was discovered within 
about 4ft, of the surface; prospecting and testing over an area of 
200 acres, proves that the vein, from 28ft. to 30ft, in thickness, lies 
within easy reach, all that is necessary being to remove the top 
earth, and run the drift cars up to the open quarry. The discovery 
is worth at least one million dollars to the owners, as one-fifth 
more coal can be won from this area than from the usual mine 
working. 

In 1861 England owned 5,895,369 tons of mercantile shipping, 
and the United States 5,482,227 tons. In 1872 the gate of 
British tonnage was 7,213,829, against 4,381,957 belonging to the 
United States, It is shown by the figures that the greatest and 
most rapid increase was effected during and after the civil war, 
nearly the whole carrying trade of the United States falling into 
the hands of England. Between 1861 and 1865 the tonnage of 
Great Britain rose from 5,895,369 to 7,322,604, the highest point 
ever reached, and an increase at the rate of 355,000 tons per 
annum. During this period the registered tonnage of the United 
States fell off from 2,642,628 to 1,602,583, or at the rate of 
250,000 tons per annum. The tonnage of England increased from 
14,505,064 in 1850, to 42,501,025 in 1872, or roughly speaking, by 
200 per cent., while that of the United States rose from 8,709,641 
to 1,540,157 tons during the same period, being an increase of 
150 per cent. 

Som® interesting yey relative to the administration of 
mines in Belgium and Prussia are given, in reply to the Foreign 
Secretary's letter of inquiry, by the British representatives at Brus- 
sels and Berlin. There is no Minister of Mines in Belgium, but 
mines, quarries, turbaries, fixed steam engines, metal, glass, and 
alum works are placed under the supervision of a “* Directeur Ge- 
neral des Ponts et Chaussées et des Mines,” who is subordinate to 
the Minister of Public Works, His staff consists of an inspector 

neral, with a salary of £360. per annum ; 35 engineers, ranked in 
five classes, with salaries ranging from £320 down to £140 ; 14 sub- 
engineers, with salaries from £120 to £104 ; and 7 clerks, who re- 
ceive from £72 to £40. There are practically no mines owned by 
the State in Belgium. Threesmall iron mines belonging to the Great 
Luxembourg Railway Company have been taken over with the rail- 
way itself in 1873, One of these is leased to a private individual ; 
the other two are not worked at all. 


THE new Home and Colonial Offices, now near completion in 
Parliament-stree’ under the terms of the contract with the 
builders, to be fi by the end of this month, but it is stated 
that, owing to the heaviness of the work, the buildings will not 
be ready for occupation before November next. The new build- 
ings are to be occupied by the Co’ Home, and the Local 
Government Le w= — a. to ? a 
yard, Downing-street, an t id, take e Emigration 
and Crown agents’ oe, The of the building facing 
Parliament-street will be occupied by the Home Office and the 
Local Government while itis stated that the Paymaster- 

ion of the offices occupied at present by 
the Home Office, Several other projects are as be 
under consideration for centrali the Government offices. The 
statue of her Majesty on M y, hoisted on to the top of 
the new build and be placed immediately over the 
entrance in ent-street. 
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ON CRAMPTON’S REVOLVING FURNACE AND 
: ITS PRODUCTS.* 


By Mr. T. R. Crampton, London, 


IN a which I had the honour of reading to this meeting, 
May Ist. 1873, various descriptions of appara‘ and the results 
of various é nents, were given, made on the combustion of 
powdered fuel applied to boilers, re-heating and puddling furnaces ; 
and relating more + ag mp to a two-chambered revol 

furnace, proving, in all cases, a sa of fuel co 

effected in comparison with the ordi je of stoking. 
But the facts relating to the manufacture of iron were somewhat 
scanty, owing to the short time over which my experiments were 
spread. I now propose laying before the meeting the results of 
my experiments up to the present time, and I trust it will be seen 
see in advance has been made. But should this not be 
consid to have been effected, I still hope that the facts which 
I shall bring forward are oy emmy by worthy of attention, It 


feeding mation, the long pipes conveying the 


fix 
ded with, viz., the incorporation with the iron of particles of 
wn over from tho contains 


chamber or into 
quantity of which is he den 
particles, too large 


ped up in the iron. Ina 
ieces of brick falling from the roof of the furnace are 
furnaces are only subject to the coal fallin 





is the object of this puper to show that certain improvements, for 
rendering the = g process more economical, have n 
effected, viz. :—The utilisation of slack or small coal, without the | 
production of smoke. The automatic feeding of fuel and air in 
proper poigertiene, by which only perfect combustion can be | 
effected. e production of heat of the highest intensities with | 
perfect regularity, both as re- 
gards intensity and quality. The 
construction of puddling furnaces 
without brickwerk, composed of 
a single chamber, in which the 
gas is produced, consumed, and 
the material treated. The re- 
duction of wear and tear both of 
the lining and the furnace, by the 
prevention of unequal contraction 
and expansion, Also, that the 
fettling of the revolving furnace 
can be effected in a quick, sim- 

le, and effective manner. And 
tly, that phosphorus and sul- 


’ 


ving 
iron, but that is bad enough. No subsequent hammering or rolling 
will entirely free the iron from these impurities, which are sources 


ship plates,” as if it were not essential that suc ple pe 
of great injury and loss in the case of plates or sh 


eets, although | as good as those used for the best boilers. The 


they may not be so injurious when the iron is rolled into large | aimed at, in the manufacture of plates is ae aes and 
In my furnace, neither of these | capability to sustain in all parts equal strains on any given se 


sections, such as rails or 
difficulties arise, there being no bricks in the furnace, and the ' so that, during manipulation in a boiler maker’s or 
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phur may be eliminated from 





common pig to such an extent as 
to enable good steel to be pro- 
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duced from 3 ae of - 
ts, as aps the members 

rar secotibek, al noticed in 

my former paper to this Insti- 

tute, and also some additional in- . 

formation was given to the mem- 

bers during the discussion on the if Ht 
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President’s address at the last 
meeting. I shall again refer to 
some of these, for the better 
elucidation of the-subject. Sam- WA = 
ples are exhibited, showing not - || feel 
only iron manipulated in various le = atte 
ways, from wire drawn to 18 i 
gauge, and then tin plates to | é 
plates and. rails, but also bath | /' | 
steel and crucible steel produced ' | 


from the i sped —- I have 
placed, with my steel specimens, 
other steel of good quality, made 
from Swedish iron, that the 
members may have the oppor- 
tunity of comparing them. For 
general convenience, I have ar- 
ranged the specimens in such 
order that a glance will be suffi- 
cient to see the difference of 
texture in the material from its 
state in the puddled bloom to 
finished rail and tool steel. 
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use the best classes of iron coal, But with all th 
can be bestowed upon them, plates laminate and o 
or otherwise being worked. The iron itself is in 
same, it being on | a question of a small percentage 
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hands, the distortion to which 


breaking strain but incapable of 
bending, for such would break on 
sharp impact. These remarks 
ly to iron in most forms. 
experiments with fixed 
puddling furnaces, the fuel and 
air were in some cases injected 
directly into them. but there 
were certain difficulties, am 
which may be noticed the de- 
oe ge the fire-bricks. After 
ving je various experiments 
with the two-chambered revolv- 
ing furnace, using a brick com- 
bustion chamber, which, as I 
anticipated from its revolving 
action, reduced the wear and tear 
—+--~ on the bricks; it was then deter- 
: mined to try the effect of direct 
bustion in tact with the 
work, it having occurred to me 
that the oxide lining would not 
be injuriously affected thereby. 
The results were most satisfac- 
tory, and it was discovered that 
not only did it not have any in- 
jurious effect, but that a more 
intense heat was attained with 
considerably less fuel, besides 
eliminating all brickwork in the 
construction of the furnace. The 
fuel consumed in the double- 
chambered furnace was never less 
than from 17 cwt. to 20 owt. per 
ton of puddled bar, incl 
melting the cold pig, whereas, 
when it was 7: into the 
i chamber, less than 10 cwt. 
ced under the same circum- 











com: 
aa rail rolled from ingot made 
in a bath, also the same ingot 


sizes, indicating the effects of 
hammering. No, 2 table shows a 
— between some of my 
steel made ina bath, and good 
crucible steel made in the ordi- 
nary manner. 

My first furnace was a two- 
chambered revolving puddling 
furnace, one of which chambers 
was lined with fire-brick, forming a busti hamber, | 
into which the pulverised coal and air were injected, the | 





gases being therein generated and principally consumed; the | injected with it, even if direc 
ducti busti i i i second cham- | if coal be injected in masses greatly in excess of the air to consume 





0. 
ber lined with oxide of iron, in which the puddling was 
effected. Since then the apparatus has been considerably simpli- 
fied, the combustion being now entirely dispensed with, and the 
generation of the gas and its combustion taking place in the 
a chamber itself, directly over the material under treat- 
men 


A is a single revolving chamber, which is caused to rotate by 
any well-known means, and so that the speed can be adjusted to 
any velocity up to say 15 revolutions per minute; B is the re- 
ae es CC the wheels on which it revolves; D the 
movable flue-piece, lined with suitable refractory material, capable 
of being removed when access to the furnace is required ; D' the 
column on which the flue-piece turns ; ¢ d are the screws for kee 


ing the flue-piece against the furnace ; F is a long opening in the | 
movable flue-piece through which the air and fuel are tnjected 3 | 


several small doors are provided for covering any portion of the | 


opening F when required; G, the adjustable injecting pipe, the 
end of which can raised or lowered for conveying the fuel 
and air into the furnace in such direction as may be d 3 
A g are a — Ps aad — a3 the seg: Sm } a 
e purpose of preven e fuel an se e 
fuel running alone on the outside of the bend ; H the double way 
water-cock for the admission and exit of the water to the double 
casing. The flow of water is shown by arrows. The water enters 
at I, passes into the pipe J, and delivered at the end K; it then 
disseminates throughout the whole of the casing, and makes its | 
exit at the end of the pipe L, thence to the cock—where it leaves | 
by the pipe N. The water is then conducted by this Sipe to the | 
flue-piece, entering it at the lowest point through a flexible tube, | 
making its exit at the highest Pg and is then conducted by a | 
pipe to a small chamber round the bottom of the column d', on | 
w the flue- this chamber being connected with 
the general age of the works, The wearing joints of the 
furnace and flue are directly in contact with the water in 
the casing, these rings being renewed when required. According 
to another arrangement a number of revolving furnaces are 
placed round the central fuel air reservoir, from which they are 
soyliod with taal ond air bf ee of injection pipes. The air 


su) from the blowing apparatus through a suitable 

pipe, while ical Geasevelr > on i ty o ht ence 
the pul tus. From the air 

reservoir a number of jets each 


air, by — a to 
issue into large pipes, and the fuel is takenin at the 
point of injection, where it is delivered in measured quantities 
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coal is so small that it is immediately consumed on coming in con- 
tact with the iron, by the proper equivalent of air which is always 
if directed on to the iron itself. Of course, 
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it, there is a possibility of its 
an imm: ly discovered | merely matter of routine, requiring little thought, an 

in the furnace. I do not wish to con- | anxiety. ing that 
| may be heated and cooled as ra 


and attention, my system 
les the possibility of the impurities entering the 
but extreme carelessness could produce | the water casing has upon the furnace may be exemplified by the 


can only be obtained by excessive care 
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stances, with large heats. The 
mode of re-fettling the furnace 
is the same as I explained to 
the meeting, and was fully de- 
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ON CARAVIN VE PIE 
a eee actions” of May, 1873. Lamps of 
: 9 nae fettling are thrown into 
. liquid cinder, which remains after 
, | having discharged the ball; the 
further end is fettled by throwing 


lumps against it, and splashing 
, the cinder over it, a little hammer , if available, being thrown 
over the whole. The lumps, as I before explained, obi and set 
the cinder, almost instenty fixing them firmly in the lining ; the 

| new charge of pig is placed on it immediately. The whole 
| tion takes place so rapidly that the men have often disch: the 
| ball, fettled, introduced the new charge, closed the furnace, and 
| started to melt in six minutes ; ten minutes is considered a long 
| time. The neck of the furnace—close up to the ring—is never 
| fettled by the workmen, as it always fettles itself, in consequence 
of the cooling action of the water casing, and should a piece of the 
lining be knocked off from this , in charging or discharging 





| the furnace, it invariably re-fettles itself to the —e thickness, 
by the melted cinder, during the first revolution of the furnace 
| In a new furnace, several plans have been tried with 
| success, main body of the cylinder is smooth on the inside 
| _ an ordinary boiler, it not being necessary to place projections 
| over it. 
| (1) One plan is to make oxide of iron bricks moulded to fit the 
| furnace, and these are built up in the ordinary way; heat is 
| applied, and the furnace is ready for work. It is afterwards re- 
fitted when required, as previously described. (2) Another plan : 
The lumps are thrown into the interior of the furmace on to the 
bare plates, and molten cinder poured uponit. This is done in 
sections until the lining is complete. (3) Another plan: The in- 
side of the furnace is built all round with l4in. of fire-brick, heat 
is applied by injecting coal and air, and, when hot, lumps of 
fettling are put in and melted down, more lumps being added to 
| the molten fettling to set it. This is conti in sections as in 
the former case. Pieces of fettling are thrown against the end 
| and consolidated by splashing the molten cinder over them, ex- 
| actly in the same manner as explained in regard to re-fettling. 
| It might be imagined that oak thin bricks would not hold in 
| their places during the melting down of the fettling, but the 
cylindrical form of the furnace being maintained by the 
| action of the water casing, there is no difficulty whatever. I pre- 
| fer this mode of fettling, as it involves least trouble. There is no 
| danger of the fettling ever worn down to the bricks, but 
| even if it did so, it would be re-fitted in the ordinary working of 
| the furnace at the next charge. The re-fettling is such a simple 
| and continuous operation, and so quickly performed, that the 
| Sasee is never allowed to become too thin, and it involves no 





extra labour on the part of the workmen to keep it up. Fettling 
hitherto, from the earliest stages of revolving puddling, has been 
the great difficulty, but, as performed in this it becomes 
causing no 
the furnace 
as without in any 
way affecting the stability of the , or the true running of 
the furnace itself. This is due to the water caing, poomatne 
excessive or unequal expansion or contraction. effect w 


It was mentioned at a former 
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following :—On one oocasion—after the furnace had been some 
time at work—a hole of 4ft, in diameter had to be cut out of the 
two end plates, a rest containing a tool was placed in front of the 
furnace, and a groove cut through them both, as true as it could 
be done in any ordinary lathe, the furnace revolving on its own 
bed and may bay wheels, and rotated by its own engine. It is my 
impression -+hat unless puddling machines are made absolutely true 
in the first instance, and are able to retain that truth through 
their practical working, the wear and tear and inconvenience—to 
say nothing of the cost of constant repairs from the buckling and 
distortion of the plates, and the shaking of the entire fabric, and 
the extra power required—will be so great as to render it doubtful 
of their becoming a commercial success. As to the gain in yield 
of puddle bloom on the weight of pig iron charged, the time em- 
ployed in working the heats, and the quantity of coal used per 
ton of iron made, I will give the results of work in the presence 
of Mr. Kirk, of Workington, whose scientific and practical 
knowledge of the subject is well known. The figures are his own. 
The pig iron charged, 353 cwt., produced 405 ewt. 0 qr. 25 lb. of 
puddled bar, showing an increase of 14°544 per cent. To produce 
this 405 cwt. 0 qr. 25b., the weight of coal was 284 cwt, 0 qr. 8 lb. 
or 14°02 cwt. per ton of puddle bar, including melting the cold 
pig. This quantity of iron was puddled, in 53 heats, in 80 hours 
38 minutes, including charging, fettling, &c., or 1 hour31 minutes 
for each heat. The average charge was 6 cwt. 2 qr. 19}1b., the 
average yield 7 cwt. 2 qr. 15$1b., or the before-mentioned 14°544 
per cent, gain, If larger charges had been manipulated, the 14°02 
cwt. of coal per ton would have been reduced to 10 cwt., or even 
less, This has been proved in many instances. Five cwt. of coal 
is used when puddling 4 cwt. charges ; whereas 5 cwt. 1 qr. only 
has been aan with 10 cwt. charges, showing that, with 4 cwt. 
charges, 20 cwt. of coal per ton is used ; but, in the case of 10 cwt. 
charges, only 10 cwt. per ton, if the gain in yield be taken into 
account. The reason of this is plain. The material under 
treatment does not absorb 10 percent. of the total heat generated, 
but a fixed quantity of heat is required to maintain a given tem- 
perature in a certain cubic capacity of furnace. The material in 
the furnace, whether 5 cwt. or 10 cwt., bears but a small relation 
to the cubic capacity. Hence the importance of reducing furnaces 
to their smallestlimits, The quantity of fettling was about 15 cwt. 
per ton in these experiments. This may, of course, be re- 
duced, but it may be advisable not to do so, since there is a gain, 
in a eterna | point of view, depending on the value of the 
fettling. The fettling used was mill-tap cinder, or —_ tap, 
melted with scrap ball. I will give an average of 27 charges— 
160 cwt. of pig was charged, and 189°2 cwt. of puddle bar pro- 
duced, 124 ewt. of fettling being used. If we take the fettling as 
containing 60 per cent., this 124 cwt. of fettling will represent 
74°4 cwt. of metallic iron. Reckoning the fettling at 30s. per ton, 
£9 6s. was the worth of the fettling used. Now, taking the pig as 
containing 92 per cent. of iron, we get 147‘2 cwt. as the true weight 
of the iron charged, and as 189°2 cwt. was produced, 42 cwt. of 
iron was reduced from the fettling, or 56°4 per cent. of the iron 
which it originally contained. The total fettling cost £9 6s., but 
the 42 cwt. of puddle bloom produced from it is worth, at £7 per 
ton, £14 14s,, showing a net profit of £5 8s, on the 124 cwt. of 
fettling, or about 11s, 5d. per ton of puddle bar produced. These 
figures are deduced from the last 27 charges of Mr. Kirk’s ex- 
periments, it being the only exact data I have to offer, the 
fettling not having been usually weighed. It may be remarked 
that Mr. Henry Kirk undertook the experiments for Mr. Briggs, 
of Carlton Ironworks, and he puddled Cleveland iron sent by 
Mr. Briggs, as well as other qualities of pig from other sources, 
The general conclusion arrived at by Mr. Kirk was, that the 
furnace should practically make 5 tons of puddled bloom per 
shift of 12 hours, with a consumption of 10 cwt. of coal per ton, 
including melting the cold pig in the furnace. The foregoing re- 
sults were obtained by melting the pig in the furnace, but it 
appears to be admitted that when several furnaces are at work 
that the iron should be melted in a separate furnace or cupola, 
Mr. Briggs, who is at present erecting twelve of my furnaces, has 
made arrangements to take the iron direct from the blast furnace 
to a heated reservoir, from which it is to be carried from the re- 
volver ; and Messrs. Fox, Head, and Co., for the four furnaces 
they are erecting, have arranged to melt the iron in a cupola, 
The advantage of previously melting the pig has been shown by 
Mr. Jones, who described, at the last meeting of this Institute, 
that he had increased the quantity of iron puddled per day —if my 
memory serve me correctly—50 per cent., and, in consequence, re- 
duced the fuel from 25 cwt. to 16 cwt. or nearly half. Under 
similar circumstances, each of my furnaces should turn out 74 tons 
of puddle bloom per shift, with a consumption of coal in the 
revolver of 7 toScwt. per ton, and I think it might safely be 
reckoned that at least 6 tons per shift may be got out of each 
furnate, with not more than 8 cwt, of coal slack, including the 
lighting-up of the furnace, The lighting-up of the furnace in- 
volves little trouble or cost. This may be of great advantage to 
manufacturers who do not wish to work night shifts. A newly 
fettled furnace absolutely cold, by that I mean of a temperature 
not exceeding that of the water which is passing through the 
casing, say 60 deg. Fah., is heated in from 40 to 45 minutes with 
from 3} to 4 cwt, of coal, ready to receive the first charge. This I 
believe has been witnessed by more than one of the members of 
this Institute. To effect thisinthe ordinary furnace 6 or 7 hours is 
required, with a consumption of coal varying |from!25 cwt. to 
30 cwt. If, at the end of the day’s work, the damper be put down 
and the furnace closed, from 2 to 3 cwt, of coal should be ample to 
prepare it for work in the morning. 

With regard to the squeezer and the hammer, I would remark 
that the squeezer, so far as its operation is known at present, does 
not express the cinder so effectually as the hammer, as may 
seen by the samples of puddled bar exhibited, the squeezer bar 
being full of dirt, whereas that from the hammer is perfectly 
clean. If it be desirable to sell cinder for iron the squeezer effects 
the object, but if good clean iron be required the hammer is the 
more effective implement. There are certain conveniences in re- 

ard to the squeezer, if it could be made effective, but as it will 
be obvious that if a power be exerted and applied by the squeezer 
sufficient to penetrate to the centre of the ball the mass of it 
would be crushed and spread out over the roller, thereby prevent- 
ing the rotation of the puddled ball. Squeezer balls, which I have 
seen. broken cold, of about 10in. to 12in. in diameter, only showed 
metallic fracture to about an inch from the exterior surface, all 
round the whole of the interior showing no appearance of iron, 
To a certain extent, by re-heating and re-working these blooms, 
much of the cinder may be expelled, But it is my conviction that, 
in order to obtain the best results in cleaning iron from cinder, 
the ball must be as hot as possible, and the cinder all expressed 
at the first heat under the hammer, avoiding to turn the ball up, 
which by doing tends to close the channels from which the cinder 
is running. When the cinder has ceased to flow the ball should 
be turned up and formed as quickly as ible. It is difficult to 
carry this out always, but the principle should be kept in view. 
Many have thought it was impossible to manipulate 10 cwt. to 
12 cwt. balls under the hammer, but at Woolwich a different 
opinion was entertained, and the puddle balls which have been 
made have been successfully treated without any great trouble or 
any special appli being adopted. At the same heat, the 
bloom is cut in pieces to the required size by placing a knife 
upon it and driving it through with the hammer. No difficulty 
need be apprehended with regard to this part of the process, The 
rfection to which the hammer expresses the cinder may be seen 
by examining the broken and polishedsamples, all which were made 
from pigs containing 0°87 per cent, to 1°3 per cent. of phosphorus, 
and rolled direct from reheated puddled blooms without piling. i 
would further call your attention to the fact that steel can be pro- 
duced from all those samples, as proved by the steel rails and 
exhibited which were made from portions of the same material. 
It is my impression if the mode of manufacture direct from the 
homogeneous mass is to be carried out, the cinder must all be ex, 








pelled from the puddled ball itself, and I think that no subsequent 
manipulation be so effective. It is difficult b; > 
insure the same temperature in the centre of the and neither 
will hammering or express the cinder locked up in the 
bloom, but simply spi it over a larger surface. I have no 
doubt, when it mes necessary to do so, that balls of a ton 
wae ee be heated under the hammer, with the aid of special 
appliances, The mechanical detailed arrangements for iy = bes 
water to the casing, as well as the mode of con’ and inject- 
ing the fuel and air, and the means of attaining high 

pee met were fully described in a previous paper, no 
further improvements have been made on these points, as they are 
perfect in their operation. But a wearing ring of ae 5 con- 
struction may be noticed. It consists of a square bar of iron or 
steel, or other metal, formed into a ring, and inserted between 
two angle irons, which form parts of the furnace, and is riveted 
or bolted up between them ; the same is applied to the flue. The 
inner surface of the ring is exposed to the water in the casing, the 
outer wearing surfaces project about fin. i laced 
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These rings are rep 
when required, It may be observed that as these rings are always 
cold and quite true on their faces, but little pressure is required 


to keep them close together, and practically no liquid cinder 


them, 
With regard to the effect produced in puddling, in a revolving 
furnace, with pulverised pot in eliminating the foreign matters 
from the iron, I will call attention to the products as exemplified 
by the samples. It must be evident to all practical men that such 
products have not been produced from pig containing considerable 
quantities of phosphorus and sulphur by any ordinary means, No 
bar 2%in, square, which contains an appreciable quantity of 
phosphorus, could be bent cold and hammered close to those shown, 
neither could the plates, which have been flanged and manipu- 
lated hot, have been so treated did they contain much sulphur— 
sample of plate formed into a tube and flanged was made of 
Cleveland pig—and the plain flanged plates from pig containing 
% per cent, of phosphorus. Upon analysis, these samples were found 
to contain mere traces, and in some cases none of these elements 
could be detected. I may, perhaps, be allowed to mention here, 
in reference to all the samples of iron exhibited, that I am con- 
vinced that similar finished material may be puddled and reheated 
for 15 to 16 cwt. of slack coal per ton. It appeared clear that 
such material should make s and, therefore, 4 tons of iron, 
containing originally, in the pig, 0°87 per cent. of phosphorus, was 
melted in the usual way in an open bath at Crewe, and 4 tons of 
steel ingots made ; the temper being as arranged for, this steel is 
equal to any previously made from the best brands, as may be 
seen from the analysis. Specimens of tool steel, made from 
Cleveland pig, are on the table, This is, I believe, the first time 
that steel been made practically from inferior qualities of 
iron, and what the effect may be eventually on the iron and steel 
industries Iam not competent to predict; but if inferior ores 
can furnish finished material, such as that shown, it will cer- 
tainly reduce the necessity of going abroad for superior ore. 
Phosphorus and sulphur have been the greatest difficulties that 
iron and steel makers have had to contend with, and the number 
of means proposed, and the immense sums of money that have 
been expended in the endeavour to eliminate these elements, are 
almost inconceivable. By referring to the analyses read at the 
May meeting, 1872, by Mr. Snelus, in his report to the commis- 
sioners on Mr, Danks’s system, it will be seen that the phos- 
phorus was never eliminated to less than 0'2 per cent. from any 
pig which was used containing originally 0°6 per cent. and up- 
wards, and the sulphur was reduced to 0°044 per cent., the pi 

containing 0°763 per cent. The analyses of Mr. Ainsworth an 

Mr. Pattison, in relation to Mr. Spencer’s furnace, show that 
phosphorus was eliminated to as low a percentage as 0°1 per cent., 
and 0°164 per cent. from pig containing 2°19 per cent., and vhe 
sulphur was reduced to 0°05 per cent., the pig containing 
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0°17 per cent. It was suggested by one of the members that the 
better results of Mr. Spencer’s were dueto the purer fettling he em- 
ployed, but the reason given by Mr. Snelus is more in accordance 
with my views—namely, that high temperature was a most 
essential point, to which, and the means of maintaining it, I 
attribute my success. Various bars which were produced from m 
furnace in November, 1873, from Cleveland pig, have been foun 
on analysis by Messrs. Vickers, of Sheffield, to contain no 
phosphorus, and only a trace of sulphur. Some of this iron has 
been made into steel ingots, samples of which are exhibited made 
into tools. Mr. Snelus, during the discussion of Mr. Spencer’s 
paper, previously referred to, pointed out that phosphorus had 

een eliminated to a great extent in revolving furnaces, but that 
it was still a little too high. ‘‘But this,” he said, ‘* rather in- 
dicates that they might succeed in coming down to the right 
limit by and bye.” The members will, upon examining the 
samples of steel, doubtless arrive at the conclusion that this 
limit has been obtained, and that Mr. Snelus was right in his 
conjecture, I cannot account for these results altogether. As far 
as I know, there is no essential difference of working in either of 
thethree furnaces referred to, except that Ican, and do maintain, a re- 
gular and very intense temperature by means of powdered fuel and 
nicely arranged feeding apparatus. It is not n to trouble 
the members with the means by which high temperature is pro- 
duced and maintained, as it was fully described and di at 
a former meeting of this Institute, and I also mentioned at the 
same time that the many irregularities in the old system of 
generating heat from lump coal in a separate combustion chamber 
render it incapable of maintaining a high temperature of perfectly 
regular quali In conclusion, I respectfull submit to the 
meeting that, in this and my former paper, of May, 1873, I have 
to acertain extent shown that the following improvements can be 
practically carried out, viz.: The utilisation of slack or small 
coal without the production of smoke; the automatic feeding of 
coal and air; the production of heat of high intensity combined 
with regularity and economy; the construction of revolving 
furnaces without brickwork, composed of a single chamber in 
which the gas is produced, consumed, and the material treated ; 
the reduction of the wear and tear of the furnace by a water 
casing ; an easy mode of fettling; and, lastly, the practicability 
to eliminate, in the puddling furnace, phosphorus and sulphur 
from inferior iron to such an extent as to enable it to be converted 
into the best steel. 





WROUGHT IRON ENGINE BEAM AND PARALLEL 
MOTION, 84IN. PUMPING ENGINE, CLAY-CROSS 
COLLIERY. 


In connection with the illustration on page 224 of this vol., we 
now illustrate the beam and parallel motion designed and con- 
structed by the Butterley Company, on page 234, 

The beam, as we before mentioned, is composed of two wrought 
iron slabs or plates, connected by a cast iron gudgeon distance piece, 
having round flanges strengthened by twelveribs; the beam plates are 
attached to the gudgeon pi two outside plates, 
secured by bolts and nuts between the ribs, and on each side of 
this connection are two cast iron ce pieces, having oblong 
flanges joined by cross ribs, between which are the securing bolts 
and nuts. The gudgeon is of wrought iron, keyed in the ce 
piece, and works in two bearin 3 blocks, fitted with brasses and 
twin cap-bolts and nuts ; these blocks are secured to spring beam 
boxes having wide seat flanges that are secured to the main wall 

lates. 
’ As a safeguard for stiffening the beam, underneath the 
gudgeon piece, and extending for some distance on each side, the 
Plates are connected by a thinner plate and angle irons riveted 
he neem spear is of the ordinary Cornish type, with th 
e motion is 6 0} rn , e 
parallel and radius rods of equal lengths, adjusted by brasses and 
cotters, The piston-rod cap or crosshead is of wrought iron, square 
shaped, around the rod, which is secured in the cap by semi- 
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THE BoLTon STRIKE.—The strike in the Bolton cotton trade is 
atan end. Mr. J. A. Russell, Q.C., Judge of the Manchester 
County-court, having accepted the office of arbitrator, the joint 
committees of masters and men have signed an agreement binding 
them to — the award, which is to be delivered before the 
31st of October. The mills were re-opened at the old rate of 
wages. The strike during the week it has lasted has cost the 
operatives £2250. The loss of wages during that time is estimated 


| at £10,000, 


INTERCOMMUNICATION IN TRAINS.—One of the latest proposals 
for effecting communication between the passengers and guards of 
railway trains emanates from India, and is the outcome of experi- 
ments made by Mr. G, H. Winter, F.R.S.A., one of the telegraph 
engineers on the Madras Railway. Electricity is naturally the 
means resorted to by this inventor, and the apparatus is intended 
to be so simple that it cannot fail even in the hands of the most 
ignorant native employe. The Hindoo is apt to be careless, but 
Mr. Winter has provided against his proverbial remissness, It 
has generally been thought that if the wires along which the 
electric current was to travel were connected with the couplings, the 
porters, in the act of hooking on the carriage, would unconsciously 
complete the communication, This expedient, however, cannot 
be as altogether reliable, for the iron chains are eome- 
times so rusty as to offer much resistance to the passage of the 
current, while the dark colour of the metal renders it difficult to 
discover when tar, paint, or dirt of any kind has fallen upon the 
couplings and broken the connection, Mr. Winter endeavours to 
overcome these difficulties hey we ape the wire that passes along 
each carriage, not with the link of each coupling, but with the 
hook at the end of it. The chances of rust or dirt intercepting 
the current are thus done away with, except at one point between 
each pair of carriages, viz., where the hooks join. At this point 
Mr. Winter pro to coat the inside facing of each hook with 
gun-metal, which does not oxidise so readily as iron, and which is 
also bright, and can more easily be kept clean. In connecting 
the wire with the end instead of the g of the ry the 

‘e by the dangling c! and it hecame 
necessary to provide a cable of sufficient strength to resist a con- 
— amount of eege This 2 bs. in — eee 
vention by taking a piece of rope an soaking it wel ; 
the od | are then tightly opened by —— and the — 
wires, having also been well tarred, are laid in the grooves of the 
ope between the strands, obviously in a spiral form, and so 
capable of ee greater strain. The rope is then lightly and 
closely bound with tarred tape, and in this way a strong, durable, 
and flexible cable is formed, and is run through eyes fastened to 
the links of the coupling chains. The cable is protected at the 
places where it — through the eyes by belts of leather, vul- 
—- a Sc — similar ee | - the eyes 

emselves are e just large eno permit its passage. 
When the wires, after passing TecWin aes. 
nected with the hook at the end of the chain, they cannot longer 
be enclosed in rope, tape, and tar, as these are all insulating sub- 
stances. They are, therefore, longed beyond the end of the 
rope, and are twisted together into a stout rod, which is soldered 
into a hole in the hook. This last part, where the wires are un- 
Peg by the rope, is the weakest part of the cable, and its 
bility to suffer from a sudden strain or jerk is in proportion to 
the distance for which the cable lies loose beyond the last of the 
es and the spot where it is soldered to the hook. In order, 
erefore, that the whole of any such sudden strain may fall upon 
the protected portion, the cable is made fast at the end of the 
rope by an eye-bolt to the shank of the hook. The invention is 
not a) engines as they are at present constructed, but, 
by the addition of insulated coupling chains to the buffer p 
communication could be established with the driver as well as with 
the guard if it were desired. The invention has been approved by 
way engineers in India, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Moh 
VIENNA.--Messrs, Gerotp and Co., Booksellers. 
LEIPSIC.—A, Twrermever, Bookseller. 

NEW YORK.—WILimMes and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 


*.* With this week’s number we issue as a Supplement a drawing 
of a rolling mill engine, 42in. cylinder. Each number, as 
izsued by the publisher, should contain this Supplement, and 
subscribers are requested to notify the fact should they not 
recewe it. 
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TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. : : 

*,*In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communicatiqns which do not comply with 
these instructions. ; ‘ 

J. A. (Portglenone). — You cannot do better than write to Mr. Todd, Leith. 

R. C.—You will find both subjects treated in Rankine’s “* The Steam Engine 
and other Prine Movers.” : 

E. W.—Theve ave dozens of compositions for coating boilers. They generally 
consist of some compound of clay and fibre worked into a plastic mass and 
spread on the boiler, 

A. B. M.— We confess we cannot say whether the invention is or is not novel, 
nd we ave equally at a loss to understand the use of sucha pump, It 
would work no doubt sor low lifts, with a great waste of power spent in 
compressing the air. 

J. A. (Providence Foundry).—Tie Corliss patents are numerous. We could 
not spare the time required to make the search you speak of. You can seea 
complete list of specijications, and so make the search for yourself, at the 
Library in Birmingham. 

M. W.—A speed indicator has Leen fitted to locomotives. We are not aware 
that such an instrument possesses much practical value, except in the case of 
steamships in the navy. The Society of Arts, John-street, Adelphi, offered 
a prize for such an instrument some time since. 

E. KR. D.—Sledge brakes have often been tried. They ave heavy, complex, 
unjit for use over points and crossings, and liable to throw carriages off the 
yails. They are sometines used on locomotives as steam brakes, They are 
fitted to the engine shown in our working drawing No. 28. 

H. T.—The conductor should be united to the hoops. It may be wnited to the 
voof or not, but it would probably be better to use separate conductors to 
protect the roof. The conductor should not be brought near the gas main, 
us the current might jump to it, fracture the pipe, and ignite the gas. 

G. O. G.—Compressed air can only be used to transmit power from the con- 
densing pump toa distance. Thusa water-wheel, half a mile from a Jac- 
tory, might be made to condense air to drive an engine in the factory. There 
is always great loss of power, the air being heated by compression, and all 
this heat is lost, which represents waste of work. 

W. W. (Highfield Steel Works).—We presume that by momentum you mean 
accumulated work in the weight. The formula for determining this is very 

Wv _ yy Where W is the weight, V the velocity, and g the 


simple, 
2 

Jorce of gravity, ov, in round numbers, 32. The height from which your 
weight fulls is 56ft., its velocity in feet per second will be a little more than 
eight times the square root of the height, or 59°84, say, 60ft. per second, 
The square of 60 is 3600, which, multiplied by 56, gives 201,600; and this, 
divided by 2g = 64, gives 3150 foot-pownds as the stored up work in 56 ld. 
suffered to fall from a height of 56st. When the height in feet is known you 
have only to multiply that by the weight in pounds or tons, and the result is 
the foot-pounds or tons of work stored in the weight. Thus56 x 56 = 3136, 
nearly the same as the result obtained by the formula, The agreement would 
be perfect if wehad used precise instead of approximate figures. 








SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country, 
at the various railway stations ; or wt can if preferred, be supplied direct 
Jrom the office, on the following terms (paid in advance) :— 

Half-yearly (including doublenumber) .. «- £0 14s, 64. 
Yearly (including two double numbers) .. «. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions for thin paper ies are received at the following rates: 
Subscribers paying in advance, at rates, will receive Tuk ENGINEER 
weekly and post-free. Subscriptions sent of Post-ofice Order must be 
accompanied by a letter of advice to the Publisher. 

rick Paper copies may be had if preferred at double postage, 

Remittance by Post-office Order. 
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THE NORWICH ACCIDENT. 
Captain Tyter has practically concluded his inquiry, 
and the evidence laid before him leaves no room for doubé 
as to the primary cause of the accident on the Great Eastern 
Railway, near Norwich, recorded in our last impression. 





Captain Tyler has not yet sent in his report to the Board 
of e, and two coroners’ inquests are pending. The 
verdicts of the juries may possibly affect certain officials 
on the Great Eastern Railway, and it would therefore be 
improper to express the opinions which we hold on the 
subject, or in other words, to prejudge the case. There is 
one point, however, which may be freely discussed, and on 
which the evidence of one of the witnesses examined by 
Captain Tyler throws some light. Was it possible to 
prevent the collision under any circumstances after the 
trains had left Brundall and Norwich ? It is obvious that 
the work of averting the catastrophe must have been per- 
formed by those in charge of the trains—by the drivers, in 
fact. Nothing could be done by the officials at Norwich or 
Brundall. To prevent a collision it was necessary, how- 
ever, that the drivers of the two trains should see each 
other, or at all events, that each should see the train in 
charge of the other, while the trains were still so far apart 
that there was time to pull up. Unfortunately the line is 
curved near Thorpe, the scene of the accident, and thus 
the drivers could not, according to Mr. Adams, the loco- 
motive superintendent of the Great Eastern Railway, see 
an approaching train until they were within about 320 yards 
of each other. The brake power fitted to the trains was 
not, on the same authority, competent to pull the trains up, 
although running at but twenty miles an hour, in less than 
1000 yards—that is to say, 500 yards for each train. The 
night was, moreover, very dark, and instead of an interval 
of 320 yards intervening between the trains when each 
driver became aware that death was in the track, the trains 
were probably close to each other. Mr, Adams states that 
there is evidence that both tender brakes were either 
applied, or in the act of being applied, at the moment of 
the collision. 

Bearing these facts in mind, let us consider by what 
means the trains could have been pulled up in time to 
avoid an accident. In the first place it was essential that 
the drivers of the two trains should be made aware of each 
other’s whereabouts at the earliest possible moment. This 
information would have been sup lied, in spite of the 
darkness of the night, by good h ights on the engines. 
Had these been fitted, for example, with such lamps as 
American locomotives use, the moment the trains got 
round the curve the drivers must have perceived their 
danger. The head lights used in England are of very 
small practical value; they serve for indicators, according 
to colour, to signalmen, but for scarcely any other purpose. 
Now the American lamp really lights up the whole road for a 
couple of hundred yards before the engine, and it can be seen 
a couple of miles off. These head lights are so efficient that 
they have prevented numerous accidents in the States 
which would have occurred if the drivers of engines had 
not been informed by their aid that points were set wrong. 
An English head light affords no information whatever. 
Not long since an accident occurred at Elstree, on the Mid- 
land, to an excursion train within a couple of hundred 
yards of the station. The points were wrong, and the 
train, which had only just started, was turned into a blind 
siding, and some sixteen or seventeen individuals injured. 
The night was dark, and the driver did not know the 
points were wrong until he was close upon them. An 
American head lamp would have shown him the state of 
the points before he left the platform. It is not n 
that we should use the huge affairs which enjoy favour 
with Americans as head lights; but it is certain that a lam 
quite as powerful could be employed with advantage on all 
our railways. If we — the express and mail from 
Norwich and Brundall to have been fitted with such lamps, 
the presence of each on the road ahead would have been 
noticed by the other at 320 yards. With the existin 
brakes, however, this would have done little good. If, 
however, the trains had been fitted with the Westinghouse 
brake it is not too much to say that there would probably 
have been no collision. We say the Westinghouse brake, 
because we are not acquainted with any other which can 
be applied so instantaneously, and time was everything in 
this case. The turn of a hand would have braked every 
wheel in the train in about three seconds; and it has 
been abundantly proved over and over again that a train 
running at but twenty miles an hour can be stopped in 
less than fifteen seconds from the time the brake cock is 
turned, and stopped within about 100 yards. If our 
readers will turn to our last volume they will find at page 
296 particulars of some experiments very carefully con- 
ducted on the London, Chatham, and Dover Railway, from 
which it appears that on one occasion a train running at 
forty-five miles an hour was stopped in 145 yards; running 
at thirty-eight miles an hour it was pulled up in 130 
yards; and at thirty-five miles an hour, on a down grade, 
the distance run after the brake was applied was but 130 
yards, The rails were clean and dry; they were wet when 

accident occurred, but then the speed was so 
low that the trains could easily have been stopped perhaps 
fifty yards apart. We have no hesitation in saying that 
with good head lights and air brakes fitted to the mail and 
the express the Thorpe accident would never have occurred. 
Without efficient head lights, however, any brake would in 
this case have been powerless to prevent a collision, It is 
useless to argue that the efficiency of head lights and air 
brakes has not yet been proved. That was done long ago. 
We venture to hope that the Norwich catastrophe will 
drive directors to see these things as others see them. 


CONDENSATION IN STEAM CYLINDERS, 


In the best steam engines, fitted with every refinement 
of mechanism which can conduce to efficiency, not less than 
25 per cent. of all the steam that leaves the boiler is con- 
densed in the cylinderand the leading steam to 
and from it. In less perfect engines the loss is beyond 
question still greater. The circumstances attending this 
waste of fuel—for such it virtually is—deserve the 
attention of every one interested in the production of power 
from fuel. Yet it is a fact that the phenomena attendi 


condensation in steam cylinders are- little understood an 

they have never yet been reduced to any law which can be 

ex in a general and universally applicable formula. 
themselves by 


riters on the steam engine have coiitented 





stating that steam is condensed in a cylinder, but they 
have not attempted to say how much steam, nor to define 
the conditions under which cylinder condensation may be 
reduced to a minimum. Indeed the whole subject is 
passed over as one with which it is either hopeless or un- 
necessary to attempt to deal. It must be understood that 
in saying this we do not refer to that form of condensation 
due to the performance of work, but to that other and 
totally different form of condensation due to the use of heat 
absorbing and conducting material in the construction of 
cylinders and pistons, We propose in the following 
article to place some of the phenomena of condensation 
before our readers, possibly in a new light, and to show 
that existing thories on the subject may not be consistent 
with facts. To treat the matter exhaustively is quite 
beyond our purpose at present. The problems presented 
would require for their complete solution an elaborate series 
of experiments extending over a long period, and would 
not fail to give very vaiuable results. If we can induce 
any one who has the opportunity to conduct such an in- 
vestigation, our purpose in writing now will be more than 
half satistied. 

It is known to most engineers that much more steam is 
required in practice to produce a horse-power than is 
necessary in theory. The actual quantity required when 
the pressure and grade of expansion are given is very 
easily calculated. Asan example of the difference between 
theory and practice in this matter we may take the 
case of the Corliss engine at Saltaire, refe to in our 
last impression. This engine during a careful trial 
worked up to 480 indicated horse-power, and used 
12°341b. of steam per horse per hour. The smallest 
quantity in theory that would have done the work was 
933lb. under the given conditions of pressure and 
expansion. Thus 3°01 lb. of steam, or about one-fourth of 
the whole quantity used, was wasted. A portion of this 
waste was ie to clearance spaces to be filled, and of the 
remainder a part was condensed in the jacket of the engine, 
and a on the piston. In order to avoid complicating 
our subject we must now take leave of the Corliss engine 
for the moment, and deal only with unjacketed cylinders, 
We have referred to the Saltaire engine at all, only to 
show how wide a difference, even in the best engines, 
exists between theory and practice. Our readers will do 
well to realise the fact that the loss of efficiency under con- 
sideration is due entirely to the condensation of steam; to 
its return, in short, to the condition of water, or of vapour, 
or cloud. In no other way is it possible to account for the 
fact that more steam is required in practice to do a given 
amount of work than theory demands as sufficient. The 
entire loss in any engine is not, however, wholly due to 
condensation, but very nearly all. Nor is that condensa- 
tion proper to the performance of work to be taken as 
materially affecting the question we are dealing with ; 
because, in the first place, we get a useful return for this con- 
densation, and, in the second place, itiscomparatively small in 
amount. After every possible allowance has been made, we 
shall err on the safe side if we state that three-fourths of the 
entire lossof effect by condensation in steam cylinders isdue to 
the fact that the steam on its first entry to the cylinder en- 
counters a metallic surface colder than itself. This con- 
densation takes place, in a word, long before the condensa- 
tion due to the performance of work can begin. We shall 
for the present devote ourselves to a consideration of the 
circumstances which determine the quantity of steam which 
will be condensed in any given engine, and we have first 
to ascertain the period during which condensation takes 
place. Now, in non-compound engines supplied with dry 
steam, it is well known that the average pressure through- 
out the stroke is very nearly that which would be produced 
if the cylinder were made of non-conducting materials — 
that is to say, the work done is nearly that which would 
be done if only as much steam had been admitted to the 
cylinder during the time the steam valve was open as 
would suffice to fill the space swept through by the piston 
during the period of admission. In such engines, there- 
fore, there is no loss of power, although there is a loss of 
steam. It follows, consequently, that all the wasteful con- 
densation must of necessity take place during the period of 
admission. The steam which first enters is condensed by 
the piston-face and the cylinder lid, but its place is 
immediately supplied from the boiler. Ten pounds of 
steam might be sufficient if no condensation occurred ; but 
condensation does take place, and a further quantity of 
steam is admitted to keep up the pressure, —— | of 
10 Ib., we may have per stroke, therefore, an admission of 
15 Ib. to 20 Ib. One portion of the steam goes to heat up 
the cylinder, the rest to fill up the space behind the piston; 
and in the cylinder, after the steam valve closes, we have 
not steam alone, but steam and hot water; and as the 
pressure falls this hot water is in evaporated, and the 
resulting steam tends to keep the “toe” of the diagram 
high, and to maintain the average pressure, so that initial 
condensation does not represent a total loss. In the case of 
the compound engine matters are slightly altered. Any 
condensation which takes place in the small cylinder is made 
up from the boiler, and the work done in the small cylinder 
will be the anticipated work. But this does not hold 
true of the low-pressure cylinder. The high-pressure 
cylinder drew on a practically unlimited source of supply ; 
but the low-pressure cylinder can only get what its fellow 
can bestow. There is nothing to compensate for condensa- 
tion ; and as some steam must go to heat up the cylinder, 
the result is that enough is not left to keep up the pressure, 
and we have the wirtnews gap in the diagram. There 
is no loss of work in the high-pressure cylinder, but there 
is a loss of steam, which comes to the same thing; while in 
the low-pressure cylinder there is no loss of steam, but 
there is a loss of work. It will be seen presently that it is 
a matter of some importance, as we have said, to deter- 
mine the precise period during which condensation takes 
place. On this point, as we have shown, there can be no 
room for doubt, and we may now proceed to consider the 
phenomena which induces condensation a little more 
minutely than has yet been done. : 

It iscommonly taken for ted that the difference between 
the initial temperature of the steam and that of the condenser 
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is the direct measure of the quantity of steam which will 
be condensed in a given cylinder. In other words, it is 
assumed that just as the range of ome ae augments, 
so will the quantity of steam conde be increased, and 
it is on this assumption that the heat-trap theory of the 
compound engine is based. It is a most important ques- 
tion; and it is a remarkable fact that no one has ever yet 
endeavoured so far as we are aware to determine pre- 
cisely what influence is produced by range of temperature 
in a practical steam cylinder, Engineers start with two 
assumptions. The first is that the cylinder is heated up to 
the temperature of the incoming steam ; the second is that 
at the end of the stroke it is cooled down to the tempera- 
ture of the condenser. The first assumption is indubitably 
right. Of the accuracy of the last there is not in existence 
a shadow of direct proof. Experiments show—as, indeed, 
does the daily evidence afforded by any steam engine in 
the kingdom—that a cylinder is cooled down during the 
exhaust, but how much no one knows as a matter of undis- 
putable fact. Even though it were true, however, that 
temperature does range in the walls of a cvlinder between 
that of the entering steam and that of the condenser, it 
does not follow of necessity that the quantity of steam 
condensed will bear a definite and precise proportion to the 
range of temperature. Such a result can only ensue when the 
quantity of steam to be condensed is unlimited, while the weight 
of metal to be heated is limited, and the time during which 
condensation can take place is unlimited. The question 
is, do or do not these conditions exist in the ordinary steam 
engine? and it is to determine whether they do or not that 
experimental inquiry should be directed. In the absence 
of any evidence other than that which may be gathered by 
analogy from existing engines, and what we may term 
laboratory facts, we must deal with the problem but im- 
perfectly; but some truths may be arrived at even in this 
way of importance to our readers. 

The specific heat of iron is *113. Omitting fractions 
it may be therefore assumed, with a fair approach to 
accuracy, that as much heat will be required to raise the 
temperature of 1 lb. of water 1 deg. as would raise 9 lb. 
of iron 1 deg. Steam of atmospheric pressure contains, in 
round numbers, 1146 deg. of heat, each of which repre- 
sents a British unit when we are dealing with 1 lb. of 
steam. ‘To reduce 1 lb. of this steam to water at 212 deg. 
we must abstract 934 deg. or units of heat. To raise 
1 lb. of water from 32 deg. to 212 deg. requires 
180 deg.; dividing 934 deg. by this we get 5°188, as 
the number of pounds of water at 32 deg. which would 
be required to condense 1 1b. of steam at 212 deg. But 
we have seen that 91b. of iron are only equal to 1 lb. 
of water, therefore the quantity of iron at 32 deg. required 
to condense 1 lb, of steam at 212 deg. will be 5°188 x 9 
= 4669 lb. Let us suppose that a ball of iron of this 
weight and temperature is suspended in a case or box of 
non-conducting material, and that 1 lb. of steam at 212 deg. 
is introduced to the box. J/f sufficient time be allowed, the 
whole of the steam will be condensed, and we shall have 
1lb. of water and 46°69 lb. of iron at a temperature of 212deg. 
If sufficient time be not allowed, then the whole of the 
steam will not be condensed, and the ball will not have a 
uniform temperature of 212 deg. throughout its mass, If, 
on the other hand, an equal weight of metal be submitted 
to the action of the steam in any other form, say as a thin 
sheet, then will the rate of condensation be accelerated. 
And if the sheet be very thin the work of condensation 
may be instantaneous, or nearly so, But it must be borne 
in mind that a transfer of heat from the steam to the metal, 
and a condensation of steam will continue so long as there 
is any difference of sensible temperature between them. 

Let us-.suppose now that another pound of steam at 
212 deg. be admitted to the box containing the previously 
heated ball; no condensation will take place. The 
steam cannot transfer heat to the metal, because .the 
sensible temperaturesare equal. But if instead of steam 
at 212 deg. we introduced steam at 312 deg.—having 
a pressure of over 80 lb.—condensation would at once 
— The steam would part with 889 units of 
eat. But to raise 46°69 lb. of iron 100 deg. is 
the same thing as raising 5°18 1b. of water 100 deg., 
and the units of heat required to accomplish either 
duty are obviously 518. Instead, therefore, of the 
whole of the fresh pound of steam being condensed, only 
about gth would be liquefied. We are not dealing with 
precise quantities here. We merely wish to show that as 
the sensible temperature of steam increases so does the 
power of a cold body to condense it increase. It will be 
seen that if the range of temperature be from 32 deg. to 
212 deg., and the quantity condensed be 1, then with a 
range of temperature of 32 deg. to 312 deg., the condensa- 
tion will amount, roughly speaking, to 13th. It is on this 
line of reasoning that those who hold that wasteful con- 
densation in a steam engine varies nearly as the range of 
temperature base their arguments. We have now to see 
how far such an experiment as that we have cited bears 
upon the phenomena occurring in an ordinary steam engine. 

It will be seen at once that the experiment takes no 
account whatever of the influence of time on the amount of 
steam condensed. Yet it is obvious that time is a very 
important factor in our calculations. Thus it would be 
quite possible to introduce a pound of steam into the 
case surrounding our cold ball and to withdraw it again 
so quickly that little or none would be condensed. Sub- 
stituting for case and ball the end of a cylinder with piston 
and lid, it is clear that if the piston moved very rapidly 
the amount of steam condensed per stroke by the cold 
metal might bevery trifling. What the absolute rate of con- 
densation is under such circumstances has never yet,as Ran- 
kine states, been determined by experiment. We may 
this by, however, for the present, and proceed to consider 
the points in which the experiment we have cited presents 
conditions different from those which occur in a steam 
engine. In the first place, we have assumed that the iron 
ool cooled down to some temperature below that of 
the entering steam. Now, how is a cylinder lid and piston 
face cooled down? Obviously in two ways. First, by the 
convection of heat by damp vapour to the condenser; 
secondly, by external radiation, as far as concerns 


lid and cylinder walls. But the power of the condenser to 
abstract heat is a constant quantity. It bas been argued 
that the hotter the cylinder at the end of the stroke the 
more heat will the condenser carry off. If we admit 
this, we must also admit that there is more heat 
to be removed, and it would seem, therefore, that the 
actual weight of metal cooled down each stroke in the time 
allowed will be probably less as the temperature of the 
cylinder is higher. But in practice it will be found that 
whatever the degree of expansion used in a good engine, 
the terminal pressure in the cylinder will be about the 
same, varying between 7 Ib. and 10 lb., corresponding to 
temperatures of 177 deg. and 193 deg. These may be 
taken also as the temperatures of the inside surfaces of 
the cylinder, lids, &c., at the end of the stroke. ‘It would 
appear, therefore, that in all cases the temperature with which 

e condenser has to deal is pretty constant, and that its 
efficiency in removing heat ie nothing to do with the 
range of temperature in the cylinder. If this be the case 
then the amount of condensation will be independent of 
the range of temperature. It is probably true that the 
metal surfaces inside the cylinder are, as we have said, 
never hotter at the end of a stroke than 180 deg. or 190 
deg. But although the temperature of a mere surface 
will powerfully affect the rate at which heat is transmitted 
by conduction and radiation, it has no effect on quantity 
of heat. If we use steam of high temperature at the be- 
ginning of a stroke, we may so far heat up the lid and 
piston—the great agents in the work of condensation— 
that the store of heat committed to the cylinder will 
never —_ more than an almost infinitesimal thick- 
ness of metal to be cooled down, provided the engine 
runs fast. As a result the quantity of metal to be 
reheated at the beginning of the stroke, and of steam 
to be condensed, may not be greater than would be the case 


if we used steam of much less hn ann in which case, 
the rate of transmission to the condenser being constant, an 
even greater thickness of metal would be cooled down at 
each stroke and require warming up again; and as the 
weight to be heated augmented 80, of course, would the 
weight of steam condensed be increased. That there is 
much force in this argument is proved by the fact that 
the hotter the steam we use, the higher will be the 
external temperature of the cylinder, and the further in 
through its walls must that high temperature ex- 
tend, and the less the thickness of metal affected at 
each stroke. We hold, therefore, that there is good 
reason to believe—first, that the quantity of steam con- 
densed per stroke will Speed solely on the weight of metal 
cooled down by the condenser; secondly, that the power 
of the condenser is determined by its own temperature, 
and that of the extreme surface of the metal exposed to its 
influence; thirdly, that in any given steam engine the 
ne ew of the condenser is a constant inde- 
pendent of the temperature at which the steam enters the 
cylinder—within, at least, such limits as obtain in practice; 
and lastly, that it is this refrigerating power of the con- 
denser, and not the range of temperature in the cylinder, 
that mainly—wedo not say wholly—determines the quantity 
of steam which will be condensed per stroke. 

Nothing, we may say in conclusion, can prove or dis- 
prove the soundness of our reasoning but direct experi- 
ment. If we have not fallen into error on what is at pre- 
sent almost purely a speculative question, then the influence 
of the range of temperature—in so far as it is expressed in 
terms of the heat of the steam entering the cylinder on one 
hand, and that of the hot well on the other—on the 
economy of any given engine must be very small, and one 
of the most powerful arguments in favour of the compound 
system loses its force. 








RAILWAY 


ACCIDENTS. 


Tue following list of exceptionally calamitous railway accidents speaks for itself. Just at the moment it possesses 
peculiar interest; and we are not aware that any list of the kind has ever before been published. We venture to think 


that the accuracy of the table cannot be impugned :— 





| 
| 


! | 
Company. | 7 © jured | 


Cause of accident. 
| 











Date. Place, 
| | 
1841. Dec. 24th ..| Reading .. ATR s «| % 17 
1847. May 18th ..| Chester |La@Nn.w. .. 5 19 
June 5th ..| Wolverton .. .. LL&NW. .. 7 20 
1848, May 10th ..| Shrivenham... ../G.W.R... ..| 8 14 
1849. Feb. 1 ++| Carlisle .. --| Caledonian Ry. 5 16 
1853, Jan. 3rd ..| Oxford .. .. ..| LL& NW. 2.) 10 20 
» Marchéth ..| Dixonfold .. ..)L&Y.R ..) 7 | 95 
» Oct.5th ..| Straffan... .. GS &W. «| 16 30 
1855. Sept.12th ..| Reading... .. ../S E.R. .. ..| 10 
! 
1856. Nov. 19th .., Waterford iW.a&R.R. .. 7 
1857. June 28th ..| Lewisham .. ..| §, ae ol 2 
1858. Aug. 23rd ..| Brettel Lane .. L&N.W. ..| 16 50 
1860, Feb.20th ..' Tottenham .. ..|GER.. .. 6 | 40 


» Sept. 4th ..! Helmshore 
Nov. 16th ..| Atherstone ,, 


rp 
& 
s 
bd 
= 
be 


e 
& 


N.W. ../ 10 18 
| LB&s.c...} 23 176 
-| N.L, BR. oe 2] 16 320 


1861. Aug. 25th +. Clayton Tannel 


»  Sept.2nd ..) Kentish Town 
1862. Oct. 13th 





- Winchborough <:| Kd. &GL” 2!) ig | 100 
1863, May 30th ..| Thornton Heath .. L.B&S.C...) 5 30 
Aug. Srd ..jLynn .. .. «|GER. ce .-| 6 25 


Egham .. 0) La SW. 3) 6 | 5 
Dec. 16th ..| Blackheath ., ..;S E.R... ..| 5 
-| Rednal .. .. ..|G.W.R... .:| 18 | 40 


-| Staplehurst .. ../S. E.R... .. 10 35 
| Abergele... .. ..;L@N.W. ... 34 2 


1864. June 9th 





1865. June 6th 


» June 9th . 
1868. Aug. 20th .. 


1870. June 22nd .. | 
Nov, 26th ++| Harrow .. «. | 
Nov. 30th ..| Shields ., 
Hatfield . oof & NM. BR. we oe 8 | 
| 
| 
} 


Newark .. .. ..|G.N.R... ..| 18 
|LeEnw. .. 8 


| N. BAR. oe oe 6 | 


;, Dec. 12th ..| Barnsley.. ©. .. M.S.&L 3. 14 | 26 
” Dec. 26th :. vo sel SBOE 4 
1872. Oct. 2nd ..| Kirtlebridge .. ..) Cal. Ry... .. 13 16 
1873, Aug. 15th ..| Wigan .. JLaNw. ol | 3 
» Nov. 22nd ..; Boness .. o. eo ee ae 30 
1874. Sept. 10th :.| Thorpe |. .. ..\GER... ... 23 | 72 


| 
| | 
( | 





Times, in an interesting article on Prussian i , gives the 
following comparative list of the vessels of the various Buropean 
navies:—All Europe at this moment has 142 ironclads fit to be 
placed in line of battle. Of these England owns 38, France 28, 
Austria, Russia, Italy, and Turkey 15 each, Germany 8, Spain 7, 
Denmark 3, Greece 2, The tonnage of the German ships and the 
size of their are, however, so uncommonly great that, although 
few in number, they are supposed to be a match for any navy, 
those of England, Russia, and France —— Besides these 
there are 103 iron-cased vessels to be found in Europe for the de- 
fence of coasts, Of this number Germany has 2; Spain, sae 
and Denmark, 3 each; Turkey, 5; Sweden, 9; Russia, 13; 


Holland, 18; England, 23; and France, 30; 431 screw frigates — 


and corvettes make up the wooden array of Euro strength at | 
sea. Here, again, England, with 132 vessels, 5670 - | 
second | 


50,700-horse power, has the first place. France 


e 
on the list, records only 52; Russia, 48 ; Turkey, 44 1 ee siderably improve 
:|+ THE 


37; Holland, 25; Italy, 24; Germany, 17; Denmark, 
Austria, 14; Portugal, 8; Sweden, 6; Norwa 2 


reece, 
Smaller craft, such as avisos, gunboats, &c., of which England | 
alone has 276, with 309 guns and 13,284-horse power, are not | was at first intended. The Government ex 


reckoned in this calculation. If England were to man her navy 
for war, she would require 68,000 men, of whom 22,000 would 
have to be enlisted for the purpose. Russia, for the like object, 
Germany’ 13,600 { er) ss t in readiness) Avetric, 11°530 
ny, 13,000 (every one kep ; 3 
Italy, 11200 ; Holland, 6260; Denmark, 4800; Norway, 3500: 
Portugal, 3300 ; Sweden, about 3000. Comparing the total of the 
German crews with those of the other States, we find it exceeded 
by England, Russia, France, Turkey, and 3; Spain does not 
count, so much of her forces existing only on paper; nor can 
Turkey’s numbers be relied u she being to a great exten 
pendent upon foreign help for 
of her ships. Hence the 
to the Bri R " 
requires to be po emy~d 
manned than either the “of or the a o% 
man sailors being #0 very much below the strep 
of 36,000 eke or HAUNT Fesadteen co tap igus woah oem 





to indicate, 


THe Navigs oF Evrope.—The German correspondent of the | 


| advan’ 

| be me facilities afforded for the relief of other lands now 
| subject to be injuriously flooded on tributaries of the river, and 
| the navigation at the same time improved. The Public Works 


0; Turkey, 21,000; Spain, 14,000; | 


Falling in of a cutting during passing of passenger train. 
Failure of cast iron trussed us during passage of train. 
Mail train turned into siding. 
Collision between express and horse-box shunting across line, 
Fracture of zxle of passenger carriage. 
|Collision between passenger and coal trains in opposite directions — 
| working single Jine during repairs. 
Express leaving the road—excessive speed on curve. 
| Collision between express train and passenger train broken down. 
| Collision between down passenger train and up pilot engine wilfully 
driven on down line. 
| Mail turned into ballast train in siding. 
| Collision between through passenger train and one waiting at station. 
Collision between carriages broken away from excursion train and excur- 


sion following. 
Passenger train leaving the road. 
Collision between es broken away from excursion train and excur- 


sion following. 
Collision between Scotch limited mail and special cattle train shunting 
to clear the way. 
Collision between excursion train backing out of tunnel and excursion 
following. 
Collision Teewem school excursion train and ballast train shunting. 
Collision bet two passenger trains in opposite directions—working 
le line during repairs, 
Bursting of boiler of express and engine leaving the road. 
Excursion train running over bullock and leaving , 
Collision between through special train and special race train waiting at 
station. 
Collision between passenger train and trucks broken away from ballast 
| ~ train in tunnel. 
| = gens of Liverpool excursion train leaving the road—rails loose 
| for re 
Continental tidal train thrown over bridge—rail taken out for removal. 
| Collision between Irish express mail and petroleum trucks running back 
| from siding. 
Collision bet down 
| down line by breaking of axle: 
| Collision between Liverpool express and empty goods train shunting to 
clear the way. 
| Express and goods train passing at station turned into one another. 
| Trucks broken away from goods train running back into passenger train. 
Fracture of tire of passenger ca’ owing to frost. 
| Collision between Scotch tourist express and goods train shunting at 
|_ station. 
| Rear portion of Scotch tourist express missing the points and running 
through loop siding. 
Collision between Scotch express and coal train shunting across the line. 
Collision between down express and up mail in opposite directions on 
single line. 








ion train and up coal train thrown across 








Bow Line Inon.—We have received a circular from the Bowling 
Iron Company, Bradford, stating that they have reduced the price 
of their iron 40s. a ton all roun : 

SHANNON NAVIGATION.—On the last day of the late session an 
Act was to amend and enlarge the powers of several 
statutes ting to the navigation of the river Shannon. It recites 
that large tracts of land toslaies on the river still remain subject 
to injurious flooding, and it would be of great public and local 
if further work were executed by which the lands would 


Commissioners are to carry the Act inte force. The Treasury may 
place £150,000 to the credit of the commissioners ; the cost of the 
works not to exceed £300,000, The plans of the proposed works 
are to be submitted to the Treasury, and valuation of the land 
made, The works, when completed, will, it is anticipated, con- 
Shannon and its navigation. 
SIT OF Venus.—The last qupelition for observing the 
transit of Venus is now on the point of leaving England for Egypt. 
It has developed into one of considerably greater magnitude than 
tion organised by 
Sir George Airy, instead of located at Alexandria, wil] have its 
hesd-quarters at Cairo, the longitude of which city is to be found by 
exchange of with Greenwich, for which purpose a 
branch station will be established for a time at Alexandria. For 
the actual observation of the transit Cairo, Thebes, and Suez are 
selected, the longitude of the last two being obtained by exchanging 
telegraph signals with Cairo. The photographic branch of the enter- 
prise wail probably be at Thebes. Private tions have been 
rs) all of them in concert with the ish Government 
one. The whole may be enumerated as follows :—English Govern- 
ment ition.—Chief, Captain C. Orde Browne ; photographic 
branch, tuin Abney; astronomers, Mr. 8. Hunter and Mr. 
Campbell ha ri p. - ‘te xpeditions to ‘The hg + 
am) ve wate e| 4 
Anvers proposes to be either at Oairo or Thebes, and Admiral 
may also the English party as an associate astrono- 
s waa the and huts from Greenwich are 
now on board the Peninsular Oriental vessel Hindostan, which 
is to leave Southampton on the Ist proximo, 
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COMPOUND ENGINES OF THE LY-EE-MOON. 

Nor long since we noticed in our pages the performance of the 
steamship Vandertaelen, engined by the Ouseburn Engine Works 
Company, Newcastle-on-Tyne. The engines of this ship were very 
similar to those which we now illustrate. The Vandertaelen gave 
very good economic results on trial, and there can be no doubt 
that the Ly-ee-Moon engines will be equally satisfactory. 

The Ly-ee-Moon was formerly a paddle vessel running between 
Shanghai and Hong Kong. Her usual expenditure of coal was 
60 tons in the twenty-four hours, and her speed quite satisfactory. 
Butshe was fitted with the old-fashioned low-pressure type of engine, 
and boilers weighing probably a ton per horse-power, and the cost of 
fuel was so great that at last her owner sent her to England 
under sail. The old engines were taken out, the interior com- 


pletely reconstructed, and the paddles replaced by a screw. The | 
old lines, which conduced so much to her speed, of course remain, | 
and she is now probably one of the handsomest vessels afloat. Her 
dimensions are as follows :—Length, 272ft.; breadth, 27ft. 6in.; | 


depth, 18ft. 6in.; draught, 13ft. 6in.; displacement at that 
draught, 1540 tons ; berths on deck, first-class 36, second 24, and 
40 third-class. The latter are arranged in two divisions, so that 
the sexes can be kept separate if need be. Besides these, 300 
third-class passengers can be accommodated below ; and there is 
stowage for 1350 tons of cargo. The first-class cabins and the 
saloon are placed forward, so that the disagreeable smells which 
often proceed from the machinery and other sources pass a 

without creating annoyance to the The cabins are 

fitted in excellent — and alien is wanting for the com- 
fort and convenience of vi This portion of the work has 
been performed by Messrs. W. Walker and Co., of the Deptford 
Green Dockyard, who are part owners. Her engines, which we 


pene a ~ oe Bae ng To the Bn Co- 
operative ine Works, Newcastle-on-Tyne, under the superin- 
‘colemee of Mr. G. Murdoch, late Government inspector of ma- 


chinery afloat, and they are of the compound surface-condensing 
type, 160-horse power nominal ; sizes of cylinders, 32in. and 62in. 
diameter, with 3ft. stroke; working pressure, 701b. per square 
inch, The attained in the several runs by the measured 
mile was 134 knots per hour, but the screw was not totally im- 
mersed, and she was in bad trim. The maximum horse-power 
developed was 444 in the high-pressure, and 425 in the low- 
—— engines, making a total of 869 indicated horse-power. 

he accompanying di ms show the power developed at various 
grades of expansion. e consumption at four turns back was 
761 lb. of coal per hour, or rather more than 1} Jb. of coal per indi- 
cated horse-power per hour, and the speed obtained during the 
consumption test was 12 knots per hour. The highest speed 
attained during the = was 134 knots, the engines indicating 650- 
horse power, The loading and trim of the ship would not allow 
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of the maximum power of which the engines are capable being 
developed, The estimated indicated horse-power was 850, and the 
speed of the ship 15 knots. The engines worked with remarkable 
smoothness, and produced hardly any perceptible vibration in any 
a4 of the vessel. hana ia ‘ 
e accompanying engraving shows the general arrangement o! 
the engines and Cae ehten last we illustrate in an early 


impression—-in the vessel. It will be seen that, contrary to the | 


usual practice, the screw shaft rises from the engine room instead 
of falling, an arrangement which has been adopted to get the largest 
possible screw in. 

The general dimensions of the engines are given below, and 
we are enabled by the courtesy of the engineers to append a 
copy of the specification to which the engines were built, which will 
prove useful to many of our ers, 

Very littie description is necessary, we have indicated the prin- 
cipal pipes by letters as follows:—A, main steam ; B, exhaust 
steam ; C, air pump suction ; D, air ~~ delivery ; E, ciroulating 
ue suction ; F, circulating pump delivery ; G, circulating ee | 

ilge suction ; H, feed-pump suction ; I, feed-pump delivery ; J, 
donkey — delivery; K, bilge pump suction; L, bilge 
pump suction for delivery to deck; M, auxiliary steam ; N, H.P. 
cylinder jacket steam ; O, indicator ; P, cooling service ; Q, waste 


water drain; R, auxiliary feed ; S, injection. 

The circulating water is forced ‘hoough the condenser by a 
single-acting pump, and makes three courses before being de- 
livered over The forward port column acts as an air vessel 
to the circulating pump, and causes the delivery to be nearly con- 
tinuous; the aft column serves as an air vessel for theair pump. The 
ye slide valve is single ported, and kept up against the 
port face with sli bars and springs. The low-pressure slide 
valve is double and also kept up against the port face by 
sliding pieces and springs. The slide valves are actuated 
the ordinary link motion, the cut-off in the high- re cylinder 
be ry from 18in. to 23}in., and the grade of expansion from 
5°814 to 8 times. The gear of the high and low-pressure engines 
is exactly the same in both. 

SPECIFICATION OF A Pain OF MaRINnE Screw ENGINES, 160-H.P. 

General Description.—To be of the com} id sur- 
face cond with Bek pe ne ong a? 

‘ Cylinders. tdin. aniGtin. dlameteread Sols stroke, ‘Toboot cast 
iron, proper hardness; to have all the faces 
branches cast on, to be faced, and the faces of the valves to be all 
carefully hand-scraped, for the free and proper 

same, S ves fitted to the low-pressure ler only. 
Cylinders to be with felt and afterwardscovered with maho- 
gany, gow e- and connections. 

Bed Plate.- cast iron and of the hollow box form, with 
square recesses for crank shaft brasses, with the n arrange- 


ments for main frames; surface condenser, air and ceenleting 


pumps being fixed thereon ; strong wrought iron covers and hold- 








so as to serve as oil tanks, 
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INDICATED HORSE POWER 


IN HICH PRESSURE CYLINDER 359;7 


IN LOW PRESSURE CYLINDER 379-4 


TOTAL 


Surface Condenser.—Of cast iron, to be of the square form, and 
of sufficient capacity, and in proportion to the sizeof 


be bolted to the bed plate, an’ 


in. diameter, the tubes to be fixed 
erales. Brass tube 
Crank Shaft. —To 
iron with solid 
Shafting.—Thrus' 


coup! 


with a 





Valve Box.—To be 


coup 





wae 





INDICATED 


4.P. 7391 


fitted with solid-drawn 


Propeller Shaft.—To be 
same diameter as crank 


cased with brass, and to be turn 
conical in way of propeller. 

Stern Tube.—Of cast metal of 
the most approved construction, 
fixed into the stern frame with 


a nut on the outer end, 


brass liner fitted with lignum 


vite bearings, on Penn’s 
principle. 
Propeller.—To be of cast 


with four loose blades suitable 
for the engines and line of the 


vessel. Two spare blades. 


Cylinder Covers.—Of thehollow 
» with 
one metal packing ring, secured 
with iron bolts and brass nuts, 
aud to have all necessary guard 

5hin. dia- 
meter, to be of the best selected 


form, and all bright. 
Piston. —Of cast metal 


rings, &c. 


Piston Rods,—Of 


forged scrap iron. 


Connecting Rod.—To be of the 
best selected forged scrap iron, 
the top formed to receive the pis- 
ton rod with a U end, and a T 


end at the bottom for the 
shaft 


brasses, with adjustable 


ers. 
cast on the cylinders. 
Valve Spindle,—Of best forged scrap iron, secured to the valves 
large brass nut. 


Valve Covers.—To be of cast metal and made bright. 
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linders; to 
with Horn’s patent wood 
aoe. 

be 10in. diameter, of the best forged scrap 
ete fitted with rings for block and solid 


tubes, 
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IN HICH PRESSURE CYLINDER 3/309 
IN LOWPRESSURE CYLINDER 42.35 
TOTAL INDICATED H.P 355.44 
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Air Pump Rods,—-To be of malleable iron and coated with 


brass, 


Circulating Pump.—Of sufficient capacity for the size of engine, 
and fitted similar to the air pump. ted 
Feed Pumps.—-Two in number, with brass ram and brass valves 
in chest, with an approved spring escape valve loaded to 75 Ib. to 
the square inch. 
i Pumps.—Two in number, fitted with india-rubber or brass 
ves, 
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INDICATED HORSE POWER 


IN HICH PRESSURE CYLINDER 273.72 
IN LOW PRESSURE CYLINDER 29S.5S 


TOTAL INDICATED H.P. 569.25 
CONSUMFTION OF COAL WITH N?4GRADE OF EXPANS/ON 
1.S¢LBS PER I. HeP 


Air Pump Levers.—Of the double plate form, worked from the 
connecting rod ends with links, and to the air and circulating 
pump crosshead by links to work the same. 

Turning Gear.—To have a convenient motion to turn the en- 
gines by hand when required. 

Throttle Valve.—Placed close to the cylinders, and worked from 
the starting platform. 

Donkey Engine.—To have a donkey engine capable of pumping 
from the sea, bilge, and hot well, and of delivering into the boilers, 
or on deck. 

Discharge Valve.—In ship’s side ; made to meet the require- 
ments of the Board of Trade regulations. 

Boilers. —Twoin number of the cylindrical multitubular descrip- 
tion, of sufficient capacity for the engines, carefully stayed to 
stand a working pressure of 70 lb, to the square inch; diameter of 
boiler, 12ft. 3in. ; total heating surface, 3200 square feet. The 
whole to be carefully finished, and to be proved with water to a 
pressure of 140 Ib. to the square inch before leaving the works, 
and in the presence of any person that may be appointed for that 
— 'o pass Board of Trade survey. 

unnel.—The diameter not to be less than the area of the 
tubes, and of sufficient height to suit the rigging of the vessel. 

Safety Valves.—Of approved construction, and of sufficient 
area to suit the Board of @ rules, 

Boiler Fittings.—The boiler fittings will be all of the best 
quality, with feed and donkey valves of brass, and the gauge cocks 
and steam and vacuum gauges will be all arranged in a suitable 
style and placed in the most convenient positions. 

Blow-off and Scum Cocks.— To be placed on the boiler and ship’s 
side where required below the light water line, and according to 
the Board of Trade rules, 

Furnace Doors.—Of a neat design, with all the necessary bridges 
and bars complete. 

Pipes and Cocks.—All the steam pipes to be of copper, and of 
sufficient strength for the pressure required. All the cocks to be 
of brass, All the bilge pipes below the engine room and stoke-hole 
platform to be of lead, with large rose boxes on the ends of the 
same, 

Lubricators.—To have lubricators placed on all parts of the 
engines where necessary. 

General Fittings.—To have ladders, hand rails, platforms, and 
stoke-hole plates all properly fitted and placed where necessary. 
The stoke-hole to have two ventilators with hoods, and carried 
up a sufficient height to clear the boats. 

Telegraph.—To be supplied with a telegraph, of approved 
arrangement, to communicate between the captain's bridge and 
the engine room, and fixed in the most suitable position. 

The workmanship and material all to be of the best description, 
with the joints fitted metal to metal, and all the castings hard, 
sound, oi clean, with forgings made of the best selected scrap 
iron, and free from fects. The engines to indicate 800-H.P. 
on trial trip. The engines and boilers to be all properly cleaned 
and painte: 

The engines are to be tried at sea, at the joint expense of ship 
builders and engineers, Tallow, coal, oil, &c., required in engine 
department, with stokers and engineers, to be furnished at expense 
of engineers. All other expenses of trial to be borne by ship- 
builders. The engines to be upheld by the makers for six months 
from date of their delivery, but such guarantee only refers to 

roved defective workmanship or material, and is not to extend 
te | the actual cost of replacing or repairing such defective 
workmanship or material in a port in the United Kingdom. The 
seagoing engineers to be approved by the makers, and if appointed 
without such approval this ———_ to be void. The shipbuilders 
are to supply and complete shaft tunnel and all framings, seatings, 
and keelsons requi for the engines, boilers, steam and hand 
pumps, shaft bearings, and tunnel floorings, according to plans 
supplied by the engineers, The shipbuilders will supply and fix 
conlioas round chimney, also combing for engine skylight and 
stoke-hole gratings. The engineers to supply stoke-hole gratings. 
The shipbuilders to supply the engineers with plans of ship in 
engine space with complete midship sections. The builders to 
allow engineers twenty-one clear working days at crane and quay- 
side. e engines to be fitted on board in London. 

List of engine-room stores.—Malleable iron tallow tank ; malle- 
able iron water tank ; vice and bench ; brass globe lamp ; bull’s 
eye; three cornered lamps ; gauge glass lamps ; bunker lamps ; 
tunnel lamps; tube lamps; drip tray; chipping hammers; 
scaling hammers ; Bas hammer ; quarter hammer ; coal hammer ; 
copper hammer ; hammer ; ash shoot; ash buckets; water 
pan a ; pair chain slings for ash buckets ; shovels ; trim- 
ming shovels ; bolts and nuts, assorted ; set of fire irons ; steel 
and iron tube slicer; oil cans, assorted ; brass syringe ; 
salinometer and = ferule press; tin funnel ; half-gallon 
measure; emery cloth box ; lamp wick box; pair of scissors ; 
black lead canister; metal tallow kettle ; steel chisels; drills ; 
ratchet brace ; set of screw keys, complete ; rack for same ; set of 
leather hose ; goose neck for same ; copper pointers for same ; 

el blocks; pair blocks ; coal measure, 1 owt. exact ; packing 
rawers ; handles for lifting cylinder covers and junk rings ; tube 
brushes; files; tube brush handles; tube scrapers ; pair of copper 
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vice grips; pair of lead vice grips ; spare gauge aap 3 hose for 
engine room of sufficient length ; one steam whistle, 

he following table gives the principle dimensions of the engines 
of the Ly-ee-Moon :— 


Nominal horse-power ... se eee ose 160, 
Diameters of cylinders... ... ... «+ +. 32in, — 62in, 
Stroke of pistons ... ... ws se ee ove SGin. 
Cenires of cylinders co cee cee GLb, 


Steam ports, high-pressure aigimeeige a: ite. 
Steam ports, low-pressure (double) ... ... 40in. X lin. 


Depth of pistons ... «. ++ Ghin, 
Depth of packing rings... ... ++ «+ dyin. 
Steam pot exhaust pipes... oe «+ eee Ghin. — 15hin. 
Travel of high-pressure slide... «1 eee 7! in. 


Travel of low-pressure slide... 
Lead of high-pressure slide ... . 
Lead of low-pressure slide ... ... «+. 
Cut-off by high-pressure slide 
Cut-off by low-pressure slide 
Diameter of slide-rods ... 
Diameter of piston-rods 

Guide surface ... 1. see ee ave 
Centres of connecting-rod ... se ss. see 
Diameters of connecting-rod =... we H — 6jin. 
Piston und connecting-rod bolts ... ew. 33in, 
Piston-rod gudgeon, diameter ... «+ «+ in. 





Piston-rod gudgeon, length... ... «+ « in, 
Diameter of crank shaft ... «. .. «- lin, 
Diameter of screw shaft ... .. «+ o Q94in, 
Diameter of tail-end shaft ... ..- «» §=10in, 
Diameter of shaft couplings.. ... ... «. 20in. 
Thickness of shaft couplings ... ... «.. 2hin. 
Number and diameter of bolts in ditto 6 X 2hin. 
Diameter and length of crank pin 10in. — 10in. 
Web of crank ...  ... see see cee oe coe GHfin. X 11 hin. 
Diameter and length of bearings ... ... 4in, -- 14in, 
Number and diameter of keep bolts to each 

bearing * ee cee cee 6 2— Shin. 
Eccentrics ... ... ss see eee vee cee ove =20hin, diameter. 
Breadth of ditto ... ... 4in, 
Radius of reversing links 7ft. din. 
Working centres... ss ose 19in, 
Diameter and length of pins « ‘oo 2hin, X Zin, 
Diameter of reversing screw aa 
Diameter of weigh bar .. ... + so o 4gin 
Outside diameter of air and circumference 

of pump rods ... 2iin. 


Diameter of pump lever — ooo coe Sin, 
Diameter and number of bearings in do. .... 1 — 13}in. 


Pumps. 
Diameter of air pump ... .. 6. eee ee 20. 
Diameter of circulating pump ... ... .. I6in. 
Diameter of feed pumps... wee eee ee fin, 
Number of feed pumps... ee a 
Diameter of bilge pumps... wwe vee) Sfin 
Number of bilge pumps ow we & 
Stroke of all pumps =o. vee wee ove we = 20in. 


Condenser. 
Cooling surface * 
Number of tubes .. .- 


1600 square feet. 
ee ae 
Diameter of ditto, outside ... ... ... «fin 





Length between plates ... “ oft. 2in, 
Boilers. 
Number of boilers ... jee ae See oe 
Working pressure ... os. eee eee eee eee ZOD, 
Oe ae ae ee ae a 
Length ... ws. 10ft. Gin 
Thickness of shell ... din. 
Number of furnaces oh ia 0 6 
Diameter of ditto ... cs. sss see oe 2ft. Llin. 
Length of ditto ae ae: 
Thickness of ditto ... 1. see see eee eee | Pg 
Number of tubes, total... ... ... 00 se Dado. 
Outside diameter of ditto ... 1.0 ee a. og 
Length between tube plates... ... .. ..» 7ft. Gin, 
Heating surface in tubes... .. os. eee =2485°6. 
Heating surface in furnaces... ... ... . 282. 
Heating surface in flame box ... .. «. 366, 
Heating surface in smoke box ... «. «+» 6674. 
Total heating surface... 2.2 1. eee eee = 3200, 
Length of grate 6, ek le ee ft. 9in 
Vine-grnte Q¥CR.c. cee ose 000 tse one vee SEG 
Diameter of chimneys ... 3ft. Sin 
Height from fire-bars  ... s+ +e 5Lft. 6in, 
Propeller. 
Diameter of propeller ... «2. ss s+ oe 13ft. 
Pitch Of Gitta ... ooo 11s one coe coe cco = Sih 
Area of blades... ... 1 se coe coe ove 40 square feet, 
Number of blades ... oo ooo ss. coo coe 4 
Length of blade —u. 00 vee cee ove ove DEE, 
Thickness ... .2. s+ eee «» jin. and 6in. 


Blades, Loose. 
Diameter of Bass co oc. cco cee coe ose - 2in. 
t. 





Length of ditto «or. see ee ee cee one 
Diameter of bolts ... ... 1. see oe ee Lin, 
Number of ditto in each ship blade... ... 11 
Ship. 
Length of ship Make dee 272ft. 
SS eer ee ee | 
a re ee a ae |S 
Load draught ... .. ae ee 
Tonnage ove 1350 tons of cargo. 
Displacement ... 1540 tons, 





LETTERS TO THE EDITOR. 
(We do not hold owrselves responsible for the opini 
spondents, ) 


ECONOMY IN THE GENERATION AND USE OF HEAT— 
PROFESSOR HOFMANN’S ACCOUNT OF THE ATMOPYRE. 

Sir,—Still relying upon your indulgent courtesy, I ven- 
ture to obtrude upon the attention of your readers a few re- 
marks explanatory of an apparent inconsistency in the results of 
the experiments recorded in my last letter. I attempted to show 
by certain chemical formule the reason why the combustion of 
Mr. Fogarty’s gas produced so bright an illumination withso little 
corruption of the surrounding atmosphere ; why the air was robbed 
of so little oxygen, and the inhabited apartment preserved in 

parative coolness, whilst at the same time, though not in the 
same place, the same gas consumed in my atmopyre evolved a 
great intensity of heat. 

Before entering, however, into that discussion, permit me to 
occupy &@ moment in correcting an erratum (due no doubt toa 
clerical error in transcribing my manuscript) which occurred in my 
description of the calorific action of the Newcastle coal gas printed 
in my letter. Some words were omitted from the text, and the 
algebraic im + and x were misplaced. My statement should have 
stood as follows:—‘‘ The 14,000 units of heat eliminated by the 
combustion of 11b. of carbon x 0°72 1b., its proportion of the com- 

und = 10,080 units of heat. The 62, units of heat evolved 

y the combustion of 11b. of hydrogen x 0°28 1b, the share of the 
hydrogen in the compound = 17,360 units of heat, 10,080 + 17,360 
= 27,440, and this total 27,440 units divided by 31, the number of 
cubic feet in the pound of the gas, yielded 885 units of heat as the 
share of each cubic foot.” 

Now for the question—‘‘ How is it that Fogarty’s petroleum 


of our corre- 








pas, which supplies from its own body more than half of the equiva- 
ents of oxygen necessary to satisfy the hunger of its carbonaceous 
constituents, and consequently produces a flame of extraordi 
coolness, yet when burnt on the surface ot the ceramic cylinders, 
callei ‘ hoods,’ developes an intensity of heat equal to the fusion of 
the most obdurate metals?” The calculations recorded in my last 
dissertation were based principally upon the phenomena deaped 
by the several gases in the production of ‘‘flame.” The appari- 
tion of fame is an event in the evolution of heat which has 
attracted the attention of some of the best physiocratic thinkers. 
It isa flash of lightning perpetually reiterated, but with a velocity 
of movement that mocks the sight. The hawk or the lynx might 
discern, perhaps, the interval between each luminous impulse, but 
the human retina cannot. The atoms of carbon whilst arranging 
themselves in luminous lines and surfaces, and taking the form of 
radiant flame, exercise a force which is capable of mechanical 
measurement, Flame is an instance of perfect combustion, and 
the perfection of the effect is due to the exact equivalence of the 
atomic weights of the oxygen and the hydrogen, and of the oxygen 
with the carbon in the combinations which successively happen in 
the chemical coition of these elements, The hydrogen is divorced 
from its consort carbon, and escapes with oxygen in a cloud of 
vapour ; the deserted carbon, for a moment radiant in beauty, falls 
a prey to the still exacting oxygen, with which, united in the lack- 
lustre likeness of the carbonic anhydride, it ascends into the 
capacious recesses of the great neutral region—nitrogen. In these 
changes, the compositions and decompositions are strictly limited, 
the authority of weights and measures cannot challenged. 
There is no licence for /usus natura, no legitimate reason for the 
disturbing action de masse can be advanced, 

The law of definite proportions and equivalent weights is, in the 
case of flame, thoroughly autocratic ; be it bats’-wing, fish-tail, 
Argand burner, the common candle flame, or the mysterious 
Silber ring, there is no exception to this absolute submission. 
Mr. Fogarty’s flame is perfectly plastic and takes every shape 
common to its kind ; it regularly yields its 8120 units per Ib., but 
it is still flame, and considered asa “* pyrocratic ” agent as a means 
for diffusing heat, it is subject to all the disadvantages of that 
form of existence. It has a limited radiating surface, and if that 
= be broken, the carbon escapes as lamp-black, and is lost 
as fuel 
_ The natural history of flame is a subject of intense interest, and 
in its consideration many subtle problems are involved. I have 
devoted some time to experiments intended to illustrate the 
relation of flame to the phenomenon of explosion, and I should 
like to propose a few queries to the instructed judgment of your 
readers, who by ‘‘ taking thought” might perhaps elevate them to 
the dignity of problems, worthy of their keen and practical intelli- 
gence. My time and your space, however, at the present moment 
forbid their utterance, and remind me that my task just now is 
confined to a consideration of the “‘ pyrogenic” power of several 
gases when burnt on the surface of the atmopyre, as well as of the 
“* pyro-syncratic ” effects of the heat when thus produced. To 
return to the question why Mr. Fogarty’s gas should burn so 
vividly, and develope such a large quantity of heat upon the surface 
of the small ceramic or compound clay vessels in which I have 
burnt hydrogen, and which I have inclosed in an atmosphere of 
oxygen causing in both instances an intense ignition, without 
damaging the burners. The sizes I have employed have been 
various, but of late I have limited myself to the use of two 
cylinders, the first din. and the second Gin. long. In both one of 
the ends is closed, whilst the other is left open for an iron nipple 
through which the gas enters. 

The 6in, burners which I have most recently used are lin, in 
diameter and perforated with 200 apertures, 1-50th of an inch in 
diameter, and arranged in parallel rows of 50 each. These tubules 
open on the surface, and collectively represent a disc of 2in. in 
diameter. The measure of this surface is made up of the length of 
the cylinder plus the area at both ends, multiplied by the circum- 
ference— thus: 7854 x 2=15,708. 1°5708 + 6 = 7°5708, 7°5708 
x 3°1416 = 23°7844, the number of inches of surface covered with 


The interior of this cylinder has a diameter of ths of an inch, 
and its dimensions come out thus: The two areas measure “2208, 
which added to the length 6in. = 6°2208, and this sum is 
multiplied by the circumference 1°1781, 6:2208 x 11781 = 7°3287 
in., measuring the interior surface of the cylinder, of which the 
capacity is thus shown to be somewhat less than a third of the 
area described by the dimensions of its exterior surface. 

Into this tube the gas to be tested passes, and thence by the vis-a- 
tergo of its own elasticity, itis propelled through the 100 divergent 
capillary channels, outwards to the surface of the burner, present- 
ing a volume equal to a disc of 2in, diameter, and being ignited, it 
is surrounded and attacked by a volume of atmospheric air, nearly 
measuring 24in., of which 20°81 per cent. appertain to oxygen. 
Volumetrically regarded, the incandescent gas amounts to about 
a twelfth of the atmospheric air in which it is diffused, and one 
2°50 of the oxygen, that is two and a-half molecules of oxygen are 
confronted with one molecule of the compound radical—the gas. 

In weighing these results, it is needful that we take into the 

scale of thought the specific gravity of the elements of which we 
are contemplating the action. In 100 parts by weight of atmo- 
spheric air, 23 per cent. belong to oxygen, of which the specific 
gravity is 1°1057, air being 1. 
_ The —— gravity of the Newcastle coal gas commonly used 
in London is 0°42. One volume of this fluid fuel weighs 0°42 
grains, whilst the same bulk of oxygen weighs 1°1057 grains. But 
this one part of the gas is opposed to two and a-half similar parts 
of oxygen, and the force of the collision is represented thus 
1 a Bah = 6°58, showing that the oxygen exceeds the gas in 
weight by that multiple. Each packet of 42 ins of gas is 
antagonised by 276 grains of the oxygen. _ . 

In the combustion of the cannel coal gas 62 grains come into 
combat with 276 grains of oxygen ; and in Fogarty’s gas 115°3 
grains are placed face to face with 276 grains of oxygen plus 5'8 
per cent. of equivalent oxygen, contributed by its own consti- 
tution. When = | of these elastic fluids propelled by a low 
pressure are ignited on the surface of these burners a small blue 
flame appears over each small oritice which is its door of exit; it 
maintains a flitting existence, being rapidly extinguished and as 

uickly renewed. A kind of instinctive independence preserves 
the individuality of each flame, but upon a stronger pressure bein 
applied the carbon of each of these filmy blue cones is attracte: 
by the neighbouring flame, they run into one another, union 
takes place, and presently the entire surface of the ‘‘ hood” is 
cove! with a luminous integument. As in the ‘‘ Bunsen 
flame,” there is in this just sufficient carbon present in 
the compound to maintain the shell-like outline of the flame ; 
but the ample supply of oxygen, both in volume and in weight, 
and its ag sa a in both respects over the hydrocarbon, in- 
duces, by the action de masse, the simultaneous combusion of both 
hydrogen and carbon, The relative dimensions of the gas and the 
atmosphere ap show that the quotum of oxygen in contact 
with the fuel is more than sufficient for its saturation, even in a 
passive state; but the instant ignition happens a whirlpool of 
commotion is excited by the conflicting affinities of the molecules. 
| The particles of oxygen sli freely through the interstices of 

the ni , eagerly rush to the incandescent fuel in obedience to 
the rival allurements of the , 4 and the carbon vapour. 
On the plane of contact, the wy oxygen, detached by its 
superior specific gravity from the lighter nitrogen, envelopes the 
burning fuel in a dense integument of considerable The 
habitual order of bustion maintain 


solidarity and a radiant 
front, is then absorbed by the d t oxygen—is broken 





ug! The ponderous mass of the oxygen overpowers 
the ordinary tendency of carbon to form a rolid cmpuchdion, 





interpenetrating the substance of ‘ the hydrocarbon. Each 
atom of this powerful element selects its consort from the 
molecules of the elastic fuel; the velocity of 
the combination is doubled, and the quantity of heat evolved 
in a given time is proportionately augmented. is is the 
order of events whenever any of the carburetted hydrogen gases are 
ignited on the surface of the ceramic burners, the quantity of heat 

enerated by the coition of the elements at each moment is not 
increased, but the more rapid succession of these moments con- 
omg a greater number of the units of heat in the same span 
0 e. 

Standing on the data kindly supplied by Mr. Fogarty, and 
applying this reasoning to the explanation of the fact that 
Mr. Fogarty’s gas whilst priate a cooler flame than any other 
gas, yet generates as muc heat as any on the surface of the atmo- 

yre, it is to be recollected that this fuel brings with it into action 

‘8 per cent. of the oxygen for its satiation, and leaves so much 
less to be deducted from the atmosphere. Each grain of the 
gas on the dilated surfaces of the atmopyric flame is counterpoised 

y a superior weight of external oxygen, and this predominance is 
augmented by the addition of the internal oxygen to an 
amount deducible from the relative volume and _ specifi 
gravity of the concurrent gases. result manifested upon 
an expanded field of combustion is oe ag of the action 
of the mass of oxygen upon the agitated mo. es, which, accord- 
ing to M. Deville’s theory, not only furnish the requisite equiva- 
lents, but accelerate the chemical movements in a determinate 
ratio. Thus by simply doubling the pace of those movements, 
the 560°77 units of heat emerging from the combustion of a cubic 
foot of Mr. Fogarty’s gas multip! wid 2 becomes 1121°54 units, 
equal to the pyro-genetic produce of Mr. Palmer’s cannel coal gas, 
and it thus affords a solution of the query, why the new petro- 
leum burnt in the atmopyre produces as much sensible heat as 
any of the common London gases. 

n considering the application of the atmopyre to various use- 
ful purposes, it will be necessary hereafter to appreciate accurately 
the value of certain substances in controlling and distributing the 
waves of heat developed in the combustion of the fuel ; but anterior 
to this undertaking, I find it convenient to quote the report of Dr. 
Hofmann and his committee, upon the performances of this ap- 
—- when employed in organic analy This emi chemist 

eing much occupied in very original investigations of the pro- 
perties of organic compounds, found himself, during 
the year 1858, in want of a convenient furnace, and had 
his intention directed to my little contrivance for the pro- 
fitable combustion of coal gas. He oer from my 
agent, Mr. Alderman Copeland, a number of ceramic burners, and 
associating with himself a committee of practical men of science, 
consisting of Dr. Watson, Dr. Muller, Mr. R. H. Hess, and Mr. J. 
J. Evans, engineer of the Chartered Gas Company, constructed a 
gas furnace which be described in Fownes’ Manual of Chemistry 
and in the Journal of the Chemical Society, vol. xi., page 30, in 
the following terms, which I beg leave to transcribe verbatim, 
In both publications the letterpress was illustrated with excel- 
lent woodcuts. As the Professor did not condescend to communi- 
cate on the subject with me, I value his testimony the more highly. 
The following are the ipsissima verba of his report :-- 

“Several years since a peculiar clay burner was introduced, 
under the name of ‘Atmopyre,’ which I think has scarcely 
received from chemists the attention which it deserves. This 
burner is a hollow cylinder of burnt clay, closed at the top, open 
at the bottom, and with numerous perforations through the sides, 
Those which I use are in. high and fin. in exterior and jin. in 
interior diameter. The perforations are about the thickness of a 
pin, and are made in rows each of fifteen holes. From such a clay 
cylinder loosely fixed upon an ordinary batswing burner, the stop- 
cock of which has been properly adjusted, the gas burns with a 
perfectly blue flame which envelopes the cylinder and renders 
itina short time incandescent. These clay burners being readily 
obtainable and very indestructible, I have tried to construct a 
complete combustion furnace for organic analysis by grouping 
together a number of them. The result of the experiment has 
surpassed my most sanguine expectations. 

‘*These burners are ranged in double rows, and between them is 
placed the combustion tube, which is thus embedded in a channel 
of heated fire-clay. The most appropriate space to be retained 
between the several burners, stoning to numerous experiments 
made for the pu , is 4th of an inch. These rows of burners are 
included in thick argillaceous envelopes, and the whole is con- 
tained in an iron frame. If proper care be taken to regulate the 
supply of gas the lighted portion of the furnace in ten or twelve 
minutes will be ina state of perfect incandescence, comparable 
only to the ignited mass of charcoal in an ordinary combustion fur- 
nace. The time required for the completion of an analysis varies 
from forty minutesto an hour. The heat obtained by this furnace 
is extremely uniform, and since it is conveyed to the combustion 
tube chiefly by radiation from the incandescent clay, every part of 
the tube is equally heated. In this respect the new apparatus sur- 
passes all former contrivances of the kind. The temperature which 
it is capable of yielding is entirely at the command of the operator. 
When strained to its full power, it gives a heat equal to that of the 
strongest combustion furnace, at which even the most refractory 
Bohemian tubes ily fuse. So intense is the heat that it is 
desirable under allcircumstances to protect the combustion tube by 
an envelope of brass wire gauze. During the time I have had this 
furnace in use it has served in all kinds of analyses, from the com- 
bustion of ether to thecarbon determination of cast iron. The com- 
bustion may be made with oxygen or without. One of the great 
advantages of this furnaceis its durability. One that Ihave had 
in almost daily use during ten months is as good as new at the 
present moment. At first I was afraid the minute holes in the 
clay burners might become stopped by carbon, but the mixture of 

as and atmospheric air is so perfect, and the diffusion of the com- 
ion is so great, that neither upon the burner nor in the per- 
forations is the slightest trace of carbon deposited.” 

With regard to the quantity of gas consumed, the experiments 
of Mr. T. T. Evans, of the Chartered Gas Company, show a com- 
bustion lasting one hour, and requiring the whole of the furnace 
(34 rows=150 burners), consumes from 80 to 90 cubic feet, the 
maximum being 100. . r 

There are pny ap mene facts suggested by such indubit- 
able testimony in thi per, that I propose to adopt them as so 
many springs of thought, which, with your permission, I should 
like to trace some way in their course in afuture number of your 
valuable journal. D. O. Epwarpbs, Physician, 

Thornea Abbey, September, 1874. 





t 





ESSENDINE STATION, 

Srr,—My attention has been called to Mr. Bower’s letter in your 
journal, and I beg to state that the gasworks at Hssendine station 
are not an enlargement of his design, but on the contrary, are 
entirely new and erected on ground some distance from the smaller 
works erected by this gentleman in 1863, J. ¥. B. Porter. 

1, Westminster-chambers, Victoria-street, S.W., Sept. 22. 

BALLOONS, 

Srr,—Reading in = last number of Tue ENGINEER of 
September 18, 1874, the first ascension of a balloon was made 
by two Frenchmen, the brothers Montgolfier, in June, 1783, I 
to inform you that before that date a Brazilian, nam 
Bartholomew Lourenco Gusmao, born in Sanctos, in 
had made a successful trial to send up a balloon, which 


took place at Lisbon. mt 1702, 
ike capetieacnd von oe fe before the court of D. Yoio 
V. and e72 many people, who called GuamAo the ‘“‘ flying-man ” 
on 
and 





(voaddr), his having sent up the balloon. A description of 
that ascension was ted at m in 1774, by Simo Thadeo 
Ferreira, the ‘ Britannica,” published at Edin- 
burgh in 1797, gives a notice of it, and states all the details, There 
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the inventor in named Friar Gusman. At that time the Inquisi- 
tion was at its greatest power, and persecuted him as a sorcerer, 
and he was obliged to give up his experiments and run away from 
Portugal. He died at Toledo, in Spain, on November 18th, 1724. 

Before him Bacon* and Lanat spoke about the possibility of 
sailing through the air, but did not make any trials. 

In the Brazilian Geographic and Historic Institution there 
are a great many proofs stating that Bartholomew de Gusmio 
was the first who aid send up a balloon, and in the writings of that 
time. we can point out the Alvard of April 19, 1709, made in 
Lisbon, and signed by D. Yodo V., that granted to Friar Gusmao 
the brevet d’invention of balloons, and some verses that spoke 
of the man and his invention. 

In making these corrections I am guided by two feelings: the 
respect we owe to history, and the wish of giving to my country- 
man the glory which he has been deprived of so long a time. 

I could cite a greater — of historic assertions on the 
point, but think that what I have done is quite sufficient to return 
to Bartholomew Lourengo de Gusmao, the right possessor of the 
invention, the glory which can be afforded for it. 

B. BranpDAo. 
Officer in the Brazilian Navy. 

2, South-street, South Villas, Greenwich, S.E., Sept. 20, 1874. 





THE LIGHTING OF RAILWAY CARRIAGES, 

Srr,—In your issue of the 4th inst. you ee a letter signed 
by Mr. Hyat Duckham upon the above subject. The communica- 
tion is very ingenious, but so far as the application and abandon- 
ment of his, Mr. Duckham’s, principle in connection with the 
trains of the Midland Railway is concerned, the truth is not in it, 

The letter states that the Midland Company discontinued the 
system on account of his exposing in self-defence certain unjust 
and exorbitant demands made upon him by an official. 

Does any one for a moment suppose that if the system in ques- 
tion was a good one the directors would have sanctioned its dis- 
continuance for any such “ simple reason.” 

The facts are as Lives :—The system was not successful, and on 
the recommendation of the official mentioned it was abandoned, 
and the one in common use upon the Metropolitan Railway 
adopted. When this became known to Mr. Duckham, and not 

+ to 


Smoxe and Economisine Foet, Joseph Cooper Eddison, New Wortley, 
y ,(-—1..., aae Sream, William Walk 

. Improvemen' apparatus for CONDENSING er, 

Shaw Hall, Newton Moor, Cheshire, and ‘Thomas Sturgeon, Leeds, 


Yorkshire. 

2971. Improvements in a tus for obtaining Motive Power, Hector 
Auguste Dufrené, South-street, Finsbury, London.—A communication 
from M. Gustave Lelievre, Clermont, France. 

2973. Improved apparatus for the complete and Smoke Less ComBusTION 
J Sotip Fvuer, Felix Blazicek and Georg Wilhelm Muritz Bauer, 

jenna. 


2975. Improvements in the mode and means for Economisine Fre in 
open fireplaces, Thomas Lane, Grove Park, Chiswick, Middlesex. 

2977. Improvements in F1rg-INDICATING end ALARM APPARATUS, Frederick 

. Som .—-3lat August, 1874. 

2979. An improved machine for Currine on Screws, Bouts, and 
Nuts to the number of four and more at one operation, from one-half 
inch to one and a-half inch in diamet pwards, provided with 
self-acting disen, arrangement of screw-stock and dies or taps, 
Henry Conradi, Lower James-street, Golden-square, London.—A com- 
munication from Albin Otto Sack, Cassell, Hessen, Germany. 

2981. Improvements in or applicable to “ Coicers,” more particularly 
when used in connection dra frames for ows and 
other fibrous materials, Edmund Smith, Rochdale, Lancash 

2983. Improvements in Heartws, such improvements plicable to 
all kinds of ovens, furnaces, stoves, and fireplaces, Cas’ Deguine, 
Rue Montebello Ca) e, yo France. 

2987. An improved Pacxine for Piston Rops, Vatve Stems, and other 
similar uses, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—A 
communication from illiam Richards, Boston, Massachusetts, 
U.S., and Frank Eleazer Crain and John Everitt, Brookline, Massa- 
chusetts, U.S. 

2989. Improved apparatus for Extincuisuinc Fire, applicable also for 
distributing water for other purposes, John Kissack Joshua Foster, 
Horbury, Yorkshire. 

2991. Improvements in apparatus for Cootinc Worts and other Liquips, 
and for condensing vapours, Horatio Bycroft, Burton-on-Trent, Stafford- 
shire.—Ilst September, 1874. 

2995. Improvements in apparatus for Moutpinc and Compressino SMALL 
ou. and other substances, Samuel Arnold Luke, St. John's, Deptford, 

ent. 

2999. Improvements in TransMiTTiInG and Printino TELEGRAPHIC 
Messaces, and in apparatus therefor, Peter Jensen, Chancery- 
London.—A communication from Paul la Cour, 

3001. Certain improvements in machinery for Canpino Cotron and other 
— ——rcne John Henry Kenyon and James Kenyon, Blackburn, 

cashire. 

8003. I ts in the manufacture of Sutruats of Sopa and of 








until then, he so far exposed the official in q as 
to the directors that he, Mr. Duckham, had given the official in 
question a commission upon regulators as to the company, 
which exposition very properly severed Mr. Duckham’s trading con- 
nection with the company for ever. 

The one carriage Mr. Duckham “ fitted to run thirty hours with- 
out re-filling” was a decided failure, the heavy iron cylindrical 
vessels in which the compressed gas was stored were placed upon 
the roof of the coach, and added to its “‘ wabbling ” tendencies to 
such an extent as to render its use positively dangerous, and the 
inventor was instructed to remove his apparatus. 

Bolton Bridge, Yorkshire, Sept. 18th, 1874. JOHN -WaAUGH. 

[We can insert no more letters on this subject.—Ep. ] 





DIAMOND ROCK BORING, 

Sir,—This system of boring, which theoretically seems good, 
has not in practice done so well as prophesied. The reports of 
work done by it which have been published are, I fear, some 
picked examples. 

At a meeting of the Welsh Collieries Company, some time since, 
the chairman was rather severe in his remarks upon some diamon 
boring executed on his company’s property, He said:—** They 
entered into a contract with the Diamond Rock Boring Company. 
He might as well say at once that that company’s operations had 
not progressed to the satisfaction of the directors in any way.” 

This certainly does rot agree with the encomiums passed on the 
drill by Mr. Basset at Cardiff. The boring at Rampside, com- 
menced in March, 1873, has up to the present attained a depth of 
1450ft., which gives an average of 20ft. per week. This is cer- 
tainly not an extraordinary speed, and Mather and Platt’s ma- 
chine, if I.mistake not, has done much better work than this. 

I hope some of your readers can furnish information as to cost 
and speed of boring, for I believe that not only is the work by the 
diamond drill very expensive, but that in the great majority of 
cases the boring executed by it is not at all satisfactory either as 
regards speed or certainty of result. R. 8. L. 
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Grants and Datesof Provisi 1 Protection for Six Months. 


2121. A new or improved Fasrenine for Sovrraires, SLEEVE Links, 
Srups, and other articles of jewellery, Robert Carter and John Ashwin, 
Birmingham.—18th June, 1874. 

2382. An improved Seam Stircuine and CLOTH-sSTRETCHING MACHINE, 

iton-buildi London.—A communi- 








William Morgan-Brown, Southamp g 
cation from Alfred Sumner Dinsmore, Boston, Massachusetts, U.S. —7th 
July, 1874. 


2765. Improvements in the construction of Tramway Cars, and in BRAKES 
therefor, Joseph Henry Betteley and Thomas Sharer, Gracechurch- 
street, London.—10th August, 1874. 

2775. Improvements in Printinc Macuines, Walter Bond, Preston, Lanca- 
shire.—12th August, 1874 

2823. A new or improved treatment of Woven Fasrics, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Vignet 
frtres, Lyons, France.—l5th August, 1874. 

2831. Improvements in Lockine means to Pins of Broocnes and such 
ue ae Ferdinand Schroeder, Bartlett’s-buildings, London.—17th 
ugust, 4 

2837. Imp’ its in the facture of Cuarns or Castes, and in the 

aoe tus connected therewith, Henry Handyside, St. John’s-wood, 
ndon, 

2849. A new or improved system or mothod of Domestic Coox1ne, and 
new or improved apparatus or utensils to be employed therein, Amelia 

uuisa Freund, Southampton-street, London.—18th August, 1874. 

2853. Improvements in Macuine Ruinc, Joseph Thomas Price, Bow- 
street, London.—19th August, 1874. 

2909. Improvements in Dry Eartn, Asx, and other Closet APPARATUS, 
Thomas Garnett, Liverpool, and Samuel Leyland, Huyton, Lancashire. 
—25th August, 1874. 

2925. Improvements in PortTaste and other Forces, Richard Dods, 
Albe: Mo. m-crescent, Hampstead-road, London. — 26th 
August, 1874. 


2929. An improved CaLt Bet, Paul Raoul de Faucheux d’Humy, Castle- 
street, Holborn, London.— 27th August, 1874. 
—. Improvements in Arminc or Empossino Presses, Charles Gowans, 


Ww, » N.B. 

2943, An improved domestic Frre-gscaPe, Robert Faircloth Flood, Well- 
road, Maidstone, Kent. 

2945. Improvements in HaRDENING Gass and other substances, and the 
——- of such hardened substances to various useful purposes, 
Jobn tosh, Westminster. 

2947. Improvements in and in connection with Trusses, Henry John 
Porter, Gray’s-inn-road, London. 

2949. Improvements in Looms for Weavina, David Taylor and William 
Taylor, Blackburn, Lancashire. 

2951. Improved means to be employed in the Transport or CONVEYANCE 

MERCHANDISE and PassENGERS by Raitway, Alexander Melville 
Clark, Chancery-lane, Londun.—A communication from Léon Dathis, 
Paris.—28th August, 1874. 

29538. A new or improved method of Coatmsc and Preservinc the 
Surrace of Meratiic Hanpies and Piates in Coat Boxes and other 

sash, Regeoved hacheniios tor shatiae metine it Giovanni 

. Impro’ m ‘or EWING Macuines, Giov: 

og{illone, St. Martin's-lane, London, . , , 

. Improvements means for Storrinc TITLES, JA and other 
hollow articles, Nathan Thompson, Southampton-buildings’ London. 
2963. Improvements in Parrr-curtine Macuines, Joseph Bickerton, 
Richmond-hill Ironworks, Oldham, Lancashire. — A communication 

from Victor E. Mauger, New York, U.8S.—29th August, 1874. 
= An — Paw or retaining clip fer pulleys _ other similar 
ifting or ding aj tus, Samuel b and Richard Gay, 
Smethwick, Staffordshire. er 
2967. Improvements in the means or apparatus employed for Consumina 








* Rogeris Bacon, “ De mirabili Potestatw Artis et Nature,” 
+P. , “* Pro Domo all’ Arte Maestro, 


,”” Brescia, 1670. 





SuLPHaTe of Porasu, Arthur McDougall, chester and London. 

3005. Imp its in ap tus for the facti of Sutpnate of 
Sopa and SuLPHaTE of Porasu, William Hunt, Castleford, near 
Normanton, Yorkshire. 

3007. Improvements in the manufacture of ARTIFICIAL MARBLE, Thomas 
oe Cambridge-road, Hammersmith, Middlesex.—2nd September, 

874. 


3009. I ts in hinery for Curtino or Gerrixe Coat or other 
minerals, John Alexander, Gartsherrie Ironworks, Lanarkshire, N.B. 
3011. Improvements in apparatus or iances to be used for DecanTino 

AERATED BeveraGes, Benjamin Goddard, Southport, Lancashire. 

3013. An improved machine for Trimmine or Parine and Bornisaino 
the Epces of Boot and Suoe Sots, Levi Lincoln Atwood, Southampton- 
buildings, London.—A communication from Henry Elmer Townsend, 
Boston, Massachusetts, U.S. 

3015. A new and improved method and apparatus for Cueckino the 
Number and Amount of Piepoes delivered by pawnbrokers, John 
Copland Brockbank, Southampton-buildings, Holborn, London. 

3019. A new or improved machine for CurrinG and Frvisuino the Exps 
of Srups and Bouts, James Nelson, Sunderland, Durham. 

3023. An improved ComBineD Burrer and Courtine for railway purposes, 
Frederick John Talbot, Sheffield. 

3025. Improvements in Furnaces or apparatus for the manufacture of 
ALKALigs and other purposes, Christopher James Schofield, Clayton, 
neur Manchester.—3rd September, 1874. 

3027. Improvements in the manufacture of Loar Sugar, and in appa- 
ratus for the same, George Martineau, Mincing-lane, London. 

8029. A new or improved MeTaLrounpers’ BLackine and mode or means 
of preparing the materials therefor, Frederick Pattison, Glasgow, 
Lanarkshire, N.B. 

3033. Improvements connected with the ess of Coatine Street, Iron, 
and Cast Iron with Gown, Sitver, and other metals or alloys, Jacob 
Baynes Thompson, Whitehall, Wraysbury, Bucks. 

3035. Imp ts in appli for Savino Lire at Sea, Arthur Woods 
and Thomas Townsend Stevens, Liverpool. 

3037. Improved Printino TeLeoRaPH ArraRatus, William Robert Lake, 
Southampton-buildings, London. — A communication from George 
Washington Howe, Stevenson, Alabama, U.S. 

3039. An improvement in the manufacture of Corsets, Christopher 
Williamson, Leighton Buzzari, Bedfordshire. 

3041. ee applicable to Execrric TeLeorara INSTRUMENTS, 
Joseph Oppenheimer, Manchester. 

3045. Improvements in machines for Rounpine Leataer, William Robert 
Lake, Southampton-buildings, London.—A communication from Henry 
Franklin Osborne, Newark, New Jersey, U.S. 

3047. Impro ts in apparatus for Compressinc Gastous FLUIDs, 
John Hen Johnson, Lincoln's-inn-fields, London.—A communication 
from Paul Eugene Geneste, jun., Charles Georges Herscher, and Ernest 
Herscher, Paris.—4th September, 1874. 

3051. Certain improvements in apparatus for utilising the power 6 thef 
waves for the Prorutsion of Vesse.s, and for other pu 3, Henri 
Adrien Bonneville, Piccadilly, London.—A communication from Patrick 
Sarsfield Devlan, New York, U.S. 

3053. Improvements in Stipe Vatves for steam and other engines, 
Joseph Ruston, Sheaf Ironworks, Lincoln. 

3055. Improvements in the means and processes employed for TREATING 
and PRESERVING ANIMAL SuBsTANCEs for use as Foop, Henry Bolleter, 
Foley-street, London. 

3057. Improvements in BReecu-LoapInG Frre-arms, William Soper, 
Friar-street, Reading, Berks.—5th September, 1874. 

3059. Impro ts in hinery and apparatus applicable to CrrcULAR 
Macuines for making Exastic Loorep Fasrics, Robert Belshaw, 
Nottingham. 

3061. Improvements in the Wuert Prates of Carriaces, Francois 
Garlon, Langon, France. 

3063. Improvements in the manufacture of StanpaRp SuRFACE PLATES, 
Sir Joseph Whitworth, Manchester. 

3065. Improvements in the construction of the Frames and Boptes of 
CARRIAGES, WaGons, CARTS, a or other vehicles drawn by borses 
or other animals, Charles Riley, Whetstone, Leicestershi 

3067. Impro t: tion with the Waees of Veaicies for 
enabling them to be used on hard and soft roads, lands, or surfaces, 
David Grundy, jun., Little Hulton, near Bolton, Lancashire. 

3069. Improvements in double-acting apparatus or machinery to be used 
for DiscHaRoiNG or Eyectine WaTeR and other liquids, Francis Henry 
Druce, Spitalfields, London. 

3071. Improvements in SuGaR-cANE Mi Bristow Hunt, Serle-street, 
lincoln’s-inn, London. — A communication from Baptiste Lahaye, 
Mathurin Brissonneau, and Joseph Brissonn Paris. 

3073. Improved aj tus for Testinc Minerat O1Ls and other inflam- 
mable Fquias, iam Clark, Chancery-lane, idon.—A comm 
tion from Emile Granier, Paris.—7th September, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3097. wy ee te for Fitiusc Borries and other Vessers, Alex- 
ander Melville U , Chancery-lane, London.—A communication from 
Peter McCartee Sherwood, New York, U.S.—9th September, 1874. 

$110. Improvements in the means employed for Tsansmitrine and 
ARRESTING MoTion on Raitways from the locomotive to the carriages 
and trucks, William Morgan-Brown, Southampton-buildings, jon, 
—A communication from Urange McConnell Chamberlain, Rue Gaillon, 
Paris.—10th September, 1874. 

8117. Improvements in ANGLE Bricks, Joseph Ebenezer Billings, Boston, 
Suffolk.—1l1th September, 1874. 

3124. Improvements in machinery or apparatus for Wixpixa Cotton, 
SiLk, or other THREADS on Reews or Sroois, John Thomas Wibberley, 
Blackburn, Lancashire.—11th Se r, 1874. 

3133. Macutne Guns, Willard gham Farwell, New York, U.S.—12th 






































September, 1874. 
Patents on which the Stamp Duty of £50 has been Paid. 
2417. Sturvino-poxss, &c., William Robert Lake, Southampton-buildings, 
London. —lith Se, , 1871... 
2425. Furnaces or Firepuaces and Bor for the gas of steam, 
William Edward Newton, Chancery- on Lenten 4th September, 1871. 
2436. Workine Brakes on the rolling Westing- 


of railways, 
house, jun., Southampton-buildings, London.—15th September, . 
2446. Gas Recutators, David Bruce Peebles, Fountain Bridge Works, 
Edinburgh, M1 N.B.—16th September, 1871. 
2466. Borters for Treatinc Woop, &., Benjamin Brown, Ely Fibre 
Works, Cardiff, Glamorganshire,—19th » 
2514. Weavina Narrow _—— &e., J Oates Greenwood, Daniel 
, and Mason Pearson, Bradford, Yorkshire.—23rd September, 1871. 
2440. Formina a Harp Prorective or ORNAMENTAL Coverina of InpIA- 
RUBBER or GUTTA-PERCHA upon the Surrace of Metat, &c.; George 











ea Chapman, Sonthampton-buildings, London.—16th Septenber, 


2447. Forminc a Groove or Socket in the Necx of Borrzes for the 
Reception of Wasuers, William Brooke, Leeds, Yorkshire.—ltth 
September, 1871. 

2483. ENAMELLING MeTat ArticLes, John Neilson, Glasgow, Lanarkshire, 
N.B.—2lst September, 1871. 

2456. Sewuvo Macuinezs, James Grafton Jones, Park Villa, Pershore-road, 
Birmingham. —18th September, 1871. 

2471. Batu Fittinos, John Shanks, Barrhead, Renfrewshire, N.B.—20th 
September, 1871. 

2455. Stove for Warmine and Vewtitatixe Buriprnos, William Smith, 
jun., Barnard Cas' Durbam.—18tA September, 1871. 

2473. Spxino Sarety Vatves for Steam Boers, William Crees Taylor, 

—20th September, 1871. 

2474. Gainpino the Cakps with which portions of carding engines are 
clothed or covered, Joseph Standring Bronsfeld, Oldham, Lancashire. 
—20th September, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


2534. A Prosectitze AncHor and Brock, John Banting Rogers, St. 
Andrew’'s-road, Hastings, Susvex.—7th September, 1867. 

2630. Ammunition Boxes, Pontoons, &c., Thomas Wharles Clarkson, 
Stamford-street, Blackfriars-road, Surrey.—lvth Seplember, 1867. 

2662. Lucirer Matcnes or Tapers, Bewicke Blackburn, and Alexander 
Bewicke Blackburn, Hans-place, Chelsea, London.—2lst September, L667. 

2691. Licut and Heat for SiGnacune, &c., Philip Howard Colom), 
Harrow, Middlesex, and Francis John Bolton, Rochester, Kent.—24th 
September, 1867. 


Notices of Intention to Proceed with Patents. 


2829. Permanent Way of Raicways, William Seaton, Salisbury-street, 
Strand, London. —17th August, 1874. 

2865, GuTTERLNOs or WaTercourses for BuiLpinos, Charles Lambert, Sunk 
Island, Hull. —2uth August, 1874. 

2913. Compound Inpia-RUBBER SHEETS or SuRFAces, Gavin Thomson and 
George Watson, Deptford. 

2920. Gas, John Carter Ramsden, Smith House, Lightcliffe, Halifax.— 
26th August, 1874. 

3002. Pianorortes, Alexander Melville Clark, Chancery-lane, London.— 
A communication from Milton Waldo Hanchett.—2nd September, 1874. 
22. Curtine and Gavoino Butter, &c., George Itine, Southampt 
buil London.—A communication from Samuel Richards.—3rd 


September, 1874. 

3043. Sewino Macuines, Howard Pratt Garland, San Francisco, California, 
U.S.—4th September, 1874. 

3050. A Sup Buckie or Linx to be termed “ Owen's slip buckle,” 
Frederick Clayton, South Lambeth-road, Surrey.—A communication 
from Alexander Graham Owen.—5th September, 1574. 

= Fusnaces for Gengratino Steam in Boiters, John Moore Hyde, 

w be 











1621. Steam Boirers, John Wilson, Leods.—7th May, 1874. 

a.  cremeee Corrin Fvusyituns, Thomas Kendrick, Balsall 

eath. 

1672. Caustic ALKALigs, &c., John Henry Johnson, Lincoln's-inn-fields, 
London, — A communication from Charles Juron, Anwine imbert, 
Joannes Juron, and Louis Imbert.—11th Muy, 1874. 

1678. Kwire or Instrument for Cuttixe and Suapixno Boor Laces, &c., 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from Louis Rigaux. 

1601. Neepies, Pins, &c., Jobn James Richardson, Horsforth, near 


Leeds. 

1692. Seraratino the Tin from Scrars or Curtinos of Tixnep or Terne 
Piates, &c., Alexander Browne, Cambrian Villas, Richmond Hill.— 
12th May, 1874. 

1694. Cootina and De.iverine Ave, &c., Adolphus Clark, Firth-stroet, 
Soho-square, London.—A communication from Charles L. Ridgway. 

1697. Cases for Jeweitery, &c., Fricdrich Hviterwann, Hamburgh, 
Germany.—13th May, 1874. 

1714, Borino and Sawine Rocks, &c., John Macintosh, Strand, London. 
—1l4th May, 1s74. 

1721. Preventino Fine and Exriosion in Fiowr Mitis, &c., Richard 
Murray and John Paterson, Coatbridge, N.B. 

727. Domestic Finercaces, Samuel Schofield, Ashton-under-Lyne. 

1732. Preventino Waste of Water, Frederick George Underlay, Craw- 
tord-passage, Clerkenwell, London.—lsth May, 1874. 

1770. Paxservino Mitk and Cream, Johannes Ditlef Fiirst Hald, 
London.—A communication from Frits Sofus Froitich. 

1776. Finerroor Warenouses, &c., Charles Wright, sutton 

1781. SreaM and other Enotnes, William Edward Newton, Chancery-lane, 

ndon.—A communication from Wallace Wells.—lvca Muy, 1874. 

1797. Apartine Aik INLers to Stove Fuxnaces, &c., Thomaas Hungate 
Proston Dennis, Anchor Lronwourks, Chelmsford. 

1801. Liquip CooLers or Rerricerators, Alexander Gibb Henderson and 
David Ritchie, Edinburgh, N.B.— ist May, 1874. 

1819. Pavinc Roaps and Ways, Joseph Sutcliffe Gabricl, Grellier’s Wharf, 
Belvedere-road, Surrey.-—221ud May, 1874. 

1827. Bouts and Srixes, James Scattergvod and Benjamin Wilkes, West 
Bromwich.—23rd May, 1874. 

1846. AnTiFiclaL Yeast Powper, &c., John Henry Johnson, Lincoln's- 
inn-ftields, London.—A communication from Edward Peers Eastwick. — 
26th May, 1874. 

1835. EsuLitoscorges, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Pierre Marie Edouard Malligand and Marie 
Euphreésine Elizabeth Brossarn-Vidal. —29th May, 1874. 

1904. Fasrenrnos for Earrinos, George Carter iascler, Birmingham.— 
lst June, 1874. 

1916. Fictenine or Seraratixno Liquips from Sot Marrers, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Victor Edgard de Loynes.—2nd June, 1874. 

1977. Currino or Sawine Timper, John Kirkland and James Anderson, 
Dundee, N.B. 

1988. MaLTino, Henry Bernoulli Barlow, Manchester.—A comumunicatwn 
from Nicolas Joseph Galland —Sth June, 1874. 

2043. Stirrup Bar, George Kinton Billings, High Cross-street, Leicester. 
—12th June, 1874. 

2196. Bripiino CaBies to ANcHors, Frederick Robert Augustus Glove:, 
Brading, Isle of Wight.—24th June, 1874. 

= Horsesaoes, William Horsfall and Arthur Greenwood, Leeds, —30t) 

une, 1874. 

2525. SMOKE-BURNING ArrarRatvs, Alfred Vincent Newton, Chancery-lane, 
London, — A communication from Carl Andreas David Wilbelm 
a Carl August Sieber, and Johan Hemrich Glamann.—lsi4 

uly, 1874. 

2561. Hooxs for Targapino Nerpves, Daniel Fobes, Cambridge, Middlesex, 

M h S—A ion from Heury Welis.—2ind July, 





1874. 

2608. Arearnatus for Ciosinc Doors and Gates, Thomas Thornton, 
Saltburn-by-the-sea. 

2615. Stoves for Cooxixa purposes, James Stone, Gray’s-inn-road, 
London.—25th July, 1874. 

2643. RatiLway Brakes, Bristow Hunt, Sorle-street, Lincoln’s-inn, 
——s communication from Pierre Joseph Le Belleguic,—20h 

uly, 1874. 

2658. Dyeise Yarns or Tureaps of Sick, Thomas Dickins, Albert 
Langley Dickins, and Harvey Heywood. —svth July, 1874. 

2746. Seraratine the Hair or Woo. from Fresh or Day Sains, &c., 
J Lambert de Montoison, Thurlow-square, South Kensington, 
London.—8th August, 1874. 

2775. Printine Macuines, Walter Bond, Preston.—12th August, 1874. 

2795. GeneRaTING and App.yina Motive Power, &c., John Henry 
Johnson, Lincoln's-inn-fields, London.—A communication from Chris- 

Columbus Wolcott and William Willis Willie Wood.—1ith 
August, 1874. 


All _— having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRAOTS OF SPECIFICATIONS. 


2875 Painters’ Inxina Routers, W. Morgan-Brown, Southampton- 
buildings.— Dated 21st August, 1874. 

This invention describes a method of making the improved composi- 
tion for printers’ rollers entirely in the first instance without heat, the 
other materials added entirely combining with the glue base by means 
of absorption. 

785. Breecu-Loapine Fire-arms, J. D. Greene, Southampton-buildings.— 
Dated 4th March, 1874. 

This. invention is for improvements in breech-loading fire-arms, and in 
the cartridge holders or panniers and means of attachment to the fire- 
arm ; and describes a mortice in the gun made with pains ledges to 
confine the cartridge head, but cut away where the h: enters or is ex- 
pelled ; an inclination given to the apron to correct deviation of the cart- 
ridge hooks ; an inclination given to the sleeve mortice to enable the sere 
to enter easily ; amethod of limiting the stroke of the spring on the 
firing pin, leaving the acquired momentum of the spring to carry it 
forward to explode the cartridge; a safety locking of the firing-pin by 
the sere and panniers or cartridge holders open for inspection. 

799. Cuorive or Lime, W. R. Lake, Southampton-buildings.—Dated 4th 
March, 1874. 

The object of this invention is to 2 pret a process or method for 
putting up chloride of lime, and cons’ in the manufacture of a specific 
quantity of chloride of lime enclosed in a kind of waterproof paper or 
fabric, which is not susceptible to the corrosive action of the chloride of 
lime, and which will prevent air or moisture reaching the same, and 
hence prevent the escape of the chlorine gas so offensive to the olfactory 
nerves. 

811. Se_r-actinc Mutes, J. Clegg, Oldham.—Dated 5th March, 1874. 

These improvements relate to those mules in which a rocking shaft is 
employed for connecting the backing-off and taking-in motions, and it 
consists in an improved bination of hinery for dispensing wit! 
the said rocking shaft, and for so connecting the backing-off and taking- 
in levers, that the taking-in motion cannot commence before the backing 
off is completed. 

837. Horsesuoes, B. Hunt, Lincoln's-inn.—Dated 10th March, 1874. 

‘The channelled or honey-combed iron is iron rolled or swaged with 
alternate projections and hollows arranged according to any design, with 
a longitudinal border of the same or of a different height as the interior 
a This border may be formed on one side of the iron only or 
on both sides. It may be isolated from the interior projections by a 
straight or waved groove, or it may be of one piece therewith. The 
hollows or depressions may be trough-shaped, or some parts may be 
trough-shaped and other parts square. This ch led or honey-combed 











at the bottom, the refrigerator being formed of wood coated with paint, 
varnish or composition. Also in forming the shelves of bars of wood 
broader at the ends than at the middle. Also insu ing the ice on an 
open framework support of wood; a metal plate fixed under the 
wooden support to carry the ice water away toone side. Also in pac 

the space between the inner and outer case with dry hair felt, cocoa-nu' 
er chopped straw, and the materials used by upholsterers known as 
Ld oa » 


837. Botts anp Nurs, B. F. Stevens, Henrietta-street, Covent-garden.— 
ik lonatis enue el t of spring passing through 
8 invention consists of an arrangement of spring roug) 
the nut, and fastening on a ratchet on the surface of a washer, by which 
the whole is kept tightened up, and the bolt is as it were locked. 
COR, Some neem, F. Shanks, Great Queen-street, Middlesex.—Dated 7th 
larch, 1874. 

This invention consists in passing the perch bolt through a short arm 
attached to the centre of the back side of the bottom bed and through the 
perch behind the axletreo, instead of passing it through the bed and axle- 
tree as heretofore, thereby giving a cranked or eccentric motion to the 
wheels for enabling them to be turned further round before coming in 
contact with the body of the drag. 

839. DistiuLine Tar, J. Willoughby, Plymouth, W. A. Southwell, Broad- 
= T. J. Briggs, and §. Willoughby, Plymouth.—Dated 7th March, 


A series of metallic pipes capable of bearing great pressure is arranged 
either as a coil or in any other suitable manner, and placed within the 
boiler which contains the tar or other substance. Such series of pipes is 

ted with another series of pi which latter series is p! a 
furnace arranged in a position exterior to the boiler. The pipes are filled 
with water and are kept perfectly closed during the o) on of distilla- 
tion, so that the water, which is raised to any desired temperature by 
means of the furnace, continually circulates through the pipes, thereby 
imparting the requisite degree of heat to the tar. 

840. Pumrine, H. W. Cook, Brompton.— Dated 7th March, 1874. 

In this improved apparatus two movable rotating pistons are mounted 
in separate shafts, but rotating round the same axis and ac! independent 
of each other. Tocach of these pistons an alternate fast and slow motion 
is communicated by external gearing which is so proportioned and 
arranged that while one piston is passing rapidly round, say 11-12ths of 
the circle, the other piston is either at rest or is slowly passing over the 
other 12th part of the circle. 

841. Srups, G. H. Bricknell, Birmingham. —Dated 7th March, 1874. 

This invention refers to the making of studs, sleeve links, and other 
sfmilar fastenings, with movable parts for attachment, but formed in one 
piece instead of having two portions requiring to be brought together for 











iron is intended especially for the manufacture of horseshoes in which 
the channelled or honey-combed surface or face is that which rests on 
the ground. The iron is made in bars or pieces, whether straight or 
curved, either by means of grooved cylinders or rolls cut out or moulded 
to the figure or design to be produced, or by swaging or stamping by 
means of matrices hollowed out or moulded, according to the arrange- 
ment to be produced. 

809. Extincuisnina Fines, C. Ching, Castle-street.—Dated 5th March, 


1874. 

This invention consists in placing open troughs or perforated pipes 
around the upper part of the walls of an apartment connected with a 
water cistern, ata superior elevation, by a cock which is opened to turn 
on the water to said troughs by the fire consuming an inflammable band 
attached to a lever controlling the cock or valve. 

813 Cocks or VALves, @. Goold, Birmingham.—Dated 5th March, 1874. 

This invention consists of a tube having a cutting edge, and with a 
screwed thread formed upon it with openings for the passage of liquid. 
Uutside a collar formed a the tube is an opening for discharge, and 
inside the tube is an annular collar forming a seat for a spherical valve, 
which is regulated by a screwed stem working through a cap or cover 
tixed upon the outer end of the tube. The screwed stem may have a 
handle at its outer end, or may be fitted to receive a suitable key. 

814. Brakes, W. B. Chapin, Lombard-street, and E, J. C. Manico, Ordell- 
.—Dated 5th March, 1874. 

The said invention relates to the novel construction and application of 
brakes for railway carriages and wagons, whereby a more direct retarding 
action may be exerted upon the carriage or wagon wheels than is prac- 
ticable with the ordinary brake apparatus. The said brake has a shoe 
arranged to act upon the upper part of the rim or tire of the wheel. The 
said shoe is connected by a link or bar with the short arm of a lever, 
which has its fulcrum attached to the carriage spring just above the 
axle-box. The long arm of the aforesaid lever is connected by a suitable 
rod with a lever forming part of the mechanism through which the 
brake is made controllable or adjustable by electrical, manual, or other 
power, 

817. Lars, J. N. Aronson, Portland-place.—Dated 5th March, 1874. 

This invention relates to a new construction of lamp in which the 
weight of a column of water or other non combustible fluid is employed 
to force the burning oil or spirit up to the burner, and so continuously 
feed the flame of the lamp; at the same time that the column of non- 
combustible fluid is made to serve as a carrier for supplying oil to the 
burner, it is arranged in such manner as that, in the event of the lamp being 
upset or thrown down, the water or non-combustible fluid is made to 
flow towards the burner and so extinguish the flame. 

820. Fire anp Burotar-rroor Buiipinas, J. W. Dunlop, Leadenhall- 
strect.—Dated 5th March, 1874. 

This provisional specification describes forming buildings with adouble 
skin through which water circulates; also means of flooding any room in 
which fire breaks out, 

822. Evectric Tevecrarus, J, Imray, Southampton-buildings.—Dated 6th 
March, 1874. 

This invention relates to means and apparatus for sending telegraphic 
messages by passing a strip of paper punched with short and long holes 
or slots between a grooved conducting roller and the edge of a conducting 
disc. When a hole or slot of the paper presents itself the disc makes 
contact with the roller for a time proportioned to the length of the hole 
or slot, whereby a current of electricity of short. or long duration is trans- 
mitted through a line wire to a distant station in order to mark a dot or 
dash or give other like indication. At the termination of the hole or slot in 
the travelling paper the disc is raised, and the arm of a lever on which it 
is mounted may then be employed to make contact for the transmission 
of a weak current of opposite polarity, so as to discharge the line. 

824. Guipe-Carps or Historic ALnums, H. Not, Place de U'Opera, Paris. 
—Dated 6th March, 1874. 

The guide cards or historic albums forming the subject of the present 
invention are intended to follow the route taken bya line of railway, 
say, from Paris to Naples, for instance, on the forward journey, and vice 
versd, and by another route on the return; cach station or place of im- 
portance, the cities, towns, castles, mines, rivers, mountains, forests, and 
places of interest in general which the traveller perceives from the rail- 
way comprtment he occupies are clearly and fully described opposite the 
position they hold on the map, the population, the manufactures, and 
objects of interest historically or geographically in the environs are 
vividly set forth, thus forming a pocket gazetteer or itinerary of the first 
importance. The album being made to fold, occupies little space. The 
mup is printed on the left-hand side, and the historical and geographical 
remarks on the right; the line of route as well as the stations are marked 
in red or other distinguishing colour. The return journey is made by 
another route and is printed on the other side of the first map; each fold 
forms a sheet which is numbered for reference. The end pages give the 
times of departure of the trains, a list of respectable hotels on the route, 
and various matters interesting to tourists and travellers. 

825. OrnaMeENTING MARBLE, G. Hubman, South-street, Finsbury.—Dated 
6th March, 1874. 

The invention consists in applying and fixing copper in marble and 
other stone, such as granite and slate, for the purpose of ornamentation 
and for other useful er soap such as address and s plates, and by 
which the inventor obtains great purity and fineness of design at a smail 
expense and little trouble, electro metallurgy } ployed. 

826. Bortries anp Srorrers, C, Eastwood, Luddenden Foot, Halifax.— 
Dated 6th March, 1874. 

The invention relates more particularly to bottles for containing aerated 
or gaseous liquids and beer, and consists in constructing the bottles with 
two necks, at or about right angles to cach other, with stoppers provided 
with india-rubber or other elastic faces, 

827. Srivnino, Dountinc, anv Winpina, @. Kelly, W. Houghton, B. 
Senior, and J. Batley, Heckmondwike.—Dated 6th March, 1874. 

The object of this invention is to dispense with the flyers and other 
equivalents hitherto used for the above purposes, and to substitute in lieu 
thereof bosses or collars mounted and capable of revolving in a rail placed 
above the spindles. 

828. Cieanine Fives, R. Sutcliffe, Idle, Leeds.—Dated 6th March, 1874. 

This ists in an arrang t of perforated pipes for conducting a 
blast of steam or air through, and to act upon, the flue or flues in con- 
nection with outlets for removal of soot and dust. 

833. Borriino Arratep Liquips, C. Tapp, Mexbrough, York.—Dated 6th 
March, 1874. 
{As the di ted with this application fo 











I g r letters patent 
are not yet completed, the abridgment cannot at present be printed} 
836. Rerriorratora, A. Benhamand J. W. Froud, Chandos-street, Strand. 

—Dated 7th March, 1874. 
The invention has for its object improvements in ice safes, and consists 
in dispensing with the usual metal lining and in employing a metal tray 





842. Sertino CLocks, J. C. Browne, Ramsgate.—Dated 7th March, 1874. 
The hands of subsidiary dials are moved intermittently by electricity 
through a make-and-break connection of a lever or other device upon 
some portion of a standard time keeper. A balanced beam is employed 
in each subsidiary dial, which can be lifted under the action of an arma- 
ture to release a stop from the push wheel by which the hands are moved. 


843. Carstans, W. Clarke, Gateshead-on-Tyne, and EB. Walker, London- 
street.—Dated 7th March, 1874. 

The object of this invention is to render ships’ capstans readily remov- 
able in any direction, so that complete protection of the anchor liftin 
power of a ship may be obtained, which in the case of ships of war is o! 
the greatest importance. 

844. Mitts, T. Heydon, Canning Town, and D. Evans, Cubitt-town.— 
Dated 7th March, 1874. 

This invention has for its object improvements in mills for cereals, 
minerals, paints, and other mixtures; for this ——_ they place the in- 
ternal cone of stone or other composition vertically, the smallest side 
uppermost, by which means refractory materials instead of being a 
by the surfaces of horizontal stones or horizontal conical stones, are drawn 
in by their own gravity, and more easily and efficiently reduced. The 
inventors also claim the building up of small French burrs or other stores 
or composition upon or iniron frames in order to be able to make mills of 
any size or diameter. 


845. Facine Pornts, J. A. Steward, Wolverhampton.—Dated 7th Mach, 
1874. 


4 

This provisional specification describes a lockin, mapenane for locking 

railway points. It also describes employing a check rail on the inner 

side of each of the fixed rails immediately in front of the movable points. 

846. Dresstno Mitt Stones, J. N. Sears, Fenchurch-street.—Dated 7th 
March, 1874. 

This invention relates to a novel, simple, cheap, and durable apparatus 
or machine for dressing mill-stones, and which will crack, face, and 
furrow the same. It is perfectly under the control of the operator, who 
can dress the stones with great facility and accuracy and much less 
time than is ordinarily required in hand dressing, It will permit the 
dressing of high or hard spots and low or soft spots just as much as ma; 
be desired. It obviates the ity for long practice for acquiring steadi- 
ness and precision. One apparatus will serve for all sizes of stones, and 
it will make any required number of cracks to the inch. 

847. Economisinc Fuet, G. Joanson, Wheatley, York, and J. Shaw, Brig- 
house.—Dated 7th March, 1874. 

[As the pr ding ted with this application for letters patent 
are not yet completed, the abridgment cannot at present be printed. 
848. Puriryina Sewace, R. Goodall, Leeds.—Dated 7th March, 1874. 

This invention has for its object the construction of apparatus to be em- 
ployed during the process of purification of foul water and sewage, and 
in the combination of ingredients to be employed. 


849. CLostna Botties, J. M. MacIntosh, Finsbury.—Dated 9th March, 
1874, 








The invention consists in forming grooves on the neck or top of a bottle 
or receptacle required to be closed, and in the employment of a ring of 
elastic material which works in the grooves. A cap or cover is used, 
which pressing on the elastic ring, slides with it from one groove to another 
and closes the receptacle. 

850. Raistnac anp Lowertna Weicurts, J. C. Mewburn, Fleet-street, 
London.— Dated 9th March, 1874. 

The tackle or apparatus consists of two side plates or cheeks connected 
together by stays, which also form the bearings or ae for the shaft 
of an endless screw or worm. There is another shaft below upon which 
are fixed a worm wheel and a chain wheel, over which latter the lifting 
chain is passed. At the upper part of the cheeks is another cross piece, 
to which is attached the swivelling hook, by means of which the tackle 
is suspended. On one of the ends of the shaft of the endless screw is 
fixed another chain wheel. over which an endless chain is passed ; on the 
other end of the same shaft there may be if desired a second wheel or a 
counterweight. 

851. Heatine Liquips, D. Myers, Maida-hill.—Dated 9th March, 1874. 

The inventor constructs a stand or holder of two metal rings or frames 
connected by small bars or rods of suitable length. The lower ring or 
frame is made to fit to the meee! or bracket of an —7 gas jet, and 
when in use the stand is P ed thereon with or without the globe, and 
extending a little above the globe when such is used. 

852. Sream Generators, J. Chatterton, Glossop.—Dated 9th March, 1874. 

The inventor fixes spiral water tubes within the flues, the outlet for 
water and steam being at or above the water line. He also fixes water 
cylinders formed with internal fire tubes in a similar manner, steam jets 
being employed to clear out the fire tubes ; or he applies clusters of water 
tubes in place of such cylinders. In the furnace he employs hollow 
water-bars cast in clusters, or wrought iron tubes fitted with cast iron 
shields, In some cuses he admits or forces air into a spli‘; bridge through 
a spiral pipe arranged within the flue. 

853. Arracuina Knops, J. Harrington, Ryde.—Dated 9th March, 1874. 

For this purpose the spindle is formed square as usual, the corners of 
which are cut into portions of a screw. The knob or handle and the rose 
or nut are put together so that the one can turn on the other. The rose 
or nut is formed with a screw thread, so that may be screwed on to the 
spindle and draw with it the knob or handle, which is formed with a 
square hole, and therefore cannot turn on the dle; a set screw being 
sometimes employed to prevent rotation of the rose or nut when once 
adjusted 
854. Kaverposcores, A. B. Thomas, Brentford.—Dated 9th March, 1874. 

This provisional fication describes akaleidoscope with 
the case or box which contains the objects constructed of two trans- 
parent glasses shaped like watch glasses, and mounted in such a way 
that the box can be moved in any desired direction, and so that light 
may come upon it from every quarter. Either a white or dark screen is 

placed in rear of the object box, and at a distance from it. 

855. Prerarina Warps, L. Turner, Leicester.—Dated 9th March, 1874. 
The elastic strands are drawn off the beam or rollerand 

a reed or other equivalent device, forthe purpose of k: them at t 

— distance apart. They then pass over a tension and are con- 
ucted to a series of bobbins and flyers, whereby the cotton, silk, or 

thread on the bobbins is whipped or laid round the elastic strands. 

a Irons, W. and F. Perks,jWolverhampton.—Dated 9th March, 


This invention refers to an improved form of hi: for charcoal box 
irons, and which is manufactured of wrought or ble iron, instead 
of employing cast iron as used for the ordinary box iron hinge. 


857. oo Tur Evers, W. R. Lake, Southampton-buildings.—Dated 
9th Mareh, 1874. 
This invention is designed for use by firemen and others in having 








access to or in from s, or in the ° 
son ipa, foe ates aes 7 ncn 
also exposed to noxious gases, to a high tempera- 


by miners and others 
ture, or a dusty or noxious at . 
858. Writinc Tastes, J. P. D. Camp, Peckham.—Dated 9th March, 1874. 
The object of this invention is to combine in a compacs manner with 
an ordinary table one or more of a series of drawers, slides, and other 
accessories by which its usefulness will be largely increased. 


GM, _Besmes Sianats, B. Entwistle, Blackburn.—Dated 10th March, 


The novelty of this invention is, First, in giving a signal by either 
light, sight, or sound at any given distance, without the aid of an atten- 
dant. mdly, in keeping an equal tension always upon the wire ; 
Thirdly, in providing for the expansion and contraction of the wire in all 
weathers. 

861. Suzer Suears, A. C. Henderson, Southampton-buildings.—Dated 
10th March, 1874. 

The handle, as usual, consists of a ; the upper ends terminate 
in two metal plates, to which are at by screws two sets of blades, 
the upper set containing two and the under one three blades, one of 
which latter acts merely as a guide, and does not cut. The blades are 
equidistant on their respective plates, and are so that their 
lower ends are always in contact when the shears are open to their limi! 
and their course is determined by two screws fixed in the under plate an: 
sliding in a slot in the upper one, and are united by a bar preventing the 
separation of the blades. 

862. Layinc TeLteorarn Casies, J. Imray, Southampton-buildings.— 
Dated 10th March, 1874. 

This invention relates to laying telegraph cables or insulated conductors 
so as to protect or conceal them by imbedding them in the water bottom 
or soil, This is effected by the cable or conductor through the 
hollow shank of a kind o! —~ mounted on wheels or rollers, and 
dragged along the surface of the bottom or ground, the hollow 
sloping down backwards so as to cut a furrow in which the cable or 
conductor is laid. 

863. Looms ron Weavina, D. Sowden and R. C. Stevenson, Bradford.— 
Dated 10th March, 1874. 

Improvements in weft motion whereby any number of consecutive 
icks of different colours or materials can be made. Also a stop motion 
n conjunction with the above, whereby the loom is instantly ao 

when any breaking of the weft occurs, the weaver having simply to 

change the shuttle and start the loom, no part of the several motions 

having been displaced. 

864. = Rerorts, W. J. Warner, South Shields.—Dated 10th March, 
1874 


This invention consists in building the retort benches in a circle or 
segments of a circle and the retorts in sections of six and tiers 
of three or more or less, the furnaces for heating the same being fired from 
the outside. The retorts are by preference about 12ft. in length and are 
open at both ends. The retort house is built in a circle also, and has a 
gallery running round it on the inside over the retort benches. On to 
this gallery the coals are elevated in trucks which are ti or unloaded 
into a large hopper occupying the centre or the inner le. The voal 
from thence is drawn into a chamber beneath the hopper by an archi- 
medean screw. From the chamber the coal falls into shoots fe teat 
from it into scoops which are made somewhat more than twice the le: 
of the retorts. ‘The scoops are mounted on a frame which extends from 
nearly one side to the other of the inner circle, and revolves upon an axis 
which is common to the frame, the shoot chamber, and the hopper. 
Attached to the frame is an engine for giving motion to the different 
rts of the apparatus, The hopper being supplied with coal, the frame 
Bi brought opposite to the retorts to be operated upon The lids or doors 
are then opened either by the engine ac upon a system of levers or 
by hydraulic power through the intervention of an accumulator. The 
scoops are then driven in to the retorts, and as they proceed the front 
halves force themselves under the coke of the previous — and carry 
it forward and out. At the same time the rear end halves of the scoops 
are being filled with coal from the shoots, A continuation of this pro- 
gressive movement will carry the coal into the retorts, and as soon as 
the scoops have entered a certain dist an arrang' tis brought 
into action whereby the scoops are turned over, thereby ——— the 
coke on the floor, or into a receptacle placed to receive it, and the coal in 
the retorts, where on the scoops being withdrawn and the lids closed, it 
is left to distil, The frame may then be moved to the next section and 
the operation repeated, 
865. Sanitary Pan, R. 8. Harvey, Retford.—Dated 10th March, 1874. 
This consists in making pans or screens for privies and closets of elon- 
gated shape flat or concave at the bottom, and dished in the direction of 
their length at top, so that when set at an angle from the seat aperture of 
the closet to and through the outside walls, the contents as soon as 
deposited are caused to flow to the outside and fall into a receptacle 
placed there to receive them. 
866. Dveinc, R. Pollock, Jamestown, Dumbarton.—Dated 10th March, 
1874 


This invention is applicable to any processes inJwhich textile materials 
or fabrics have to be treated with a liquid or with dyes or other substances 
held in solution or in suspension in a liquid. a 
cess of dyeing the invention consists in causing the dye liquor to te 
in a systematic and uniform manner in contact with the textile materials or 
fabrics, the latter being held or suspended so as to be stationary or 
nearly so, 

868. Locomotive Carriages, W. D. Scott-Moncrief, Glasgow.—Dated 
10th March, 1874. 

This invention relates to locomotive carriages and mechanism for using 
compressed air as the motive agent. The air is stored in a strong 
receiver of an oblong rectangular form in plan, and of a uniform or vary- 
ing depth, and by pref titut e lower part of the body of 
the carriage. A space or well is formed in the middle of the receiver, fm 
and above which space or well a of inverted cylinder es is 
arranged to drive a cranked axle with driving wheels. The are 
fitted with link motion or other suitable ‘ing valve hanism, and 
with separate adjustable cut-off valves ; and the cut-off valve mechanism 
is adjusted in d with the p in a simple automatic manner. 
The carriage is supported on two other pairs of wheels, one pair at or 
near each end, and each pair arranged on a bogie or swivelling frame. 
870. Printino TeLecrarus, J. H. Johnson, Lincoln's-inn-fields.—Dauted 

10th March, 1874. 

This invention relates to an improved system of printing telegraph 
based on a novel principle, which ists in the empl for the for- 
mation of letters, figures, or signs of elementary signals, obtained by the 
aid of five simultaneous or successive emissions of a current, each having, 
according to its relative tion or the order of its emission, the 
numerical value of one of the first five numbers of geometrical progres- 
sion 1, 2, 4, 8, 16; this principle admits of obtaining by the grouping 
together of such el tary signals or the combination of those numbers, 
81 different signals, which number is sufficient for o1 tel 
purposes, as by the employment of a single auxiliary sign such number 
of signals may be doubled ; these signals are used in the representa’ 
of the letters of the alphabet, the production of fi and punctuation 
or other signs employed in tel phing. When five line wires are em- 
ployed the apparatus consists, of a transmitting ap tus or mani- 
pulator, pe keys provided with springs which t of a multiple 
effect being produced by a single —_ namely, the depressing of a key. 
Secondly, a conducting branch intended to cause a current to pass into 
one of a number of electro-magnets under the action of a number of 
currents arriving in the apparatus, thus producing a ia by a 
multiple action. Thirdly, a distributing es com; 
magnets arran, in a columnar form for the purpose of distributing the 
current from a local battery to the points of a prin’ comb which form 
the contours of the signs of the despatch, the paper being fed along by 
automatic means. : 

871. Borers, J. Hartley and Z. Sugden, Halifax.—Dated 10th March, 
1874 


74. 
This invention relates to constru saddle boilers for heating 
with horizontal fireplaces combined with vertical feed-places a having 
also side flues to increase the heating surface. On the top water space is 
through which the fuel is put and then falls on the 
ne rte ton, in the che weber agence, Gauvegh which to Groberk 
formed near ow spaces, w re-hea‘ 
and gases gi an additional heating surface; and side flues are 
formed by the brickwork setting in which midfeathers are fitted, causing 
the flames, heat, and gases to travel over or partly over the side surfaces 
of the outside plates. 
872. Hoor Iron, J. B. Bradshaw, Rotherham.—Dated 10th March, 1874. 
This provisi pecification describes rolling hoop iron on the side 
which comes next the cask with a series of ridges, so that the hoops may 
not be liable to slip. th 
873. Pumps, A. V. Newton, lane.—Dated 10th March, 1874. 
The invention consists in a valve box fitted to turn on or around its 
axis within the pump case or chamber thereof, and in an annular eccen- 
tric or other suitably sha; passage in said chamber or caso and around 
the valve box, whereby, posit cay ope froe communica- 
tion is established with the under or inner side of valve, while its 
upper or opposite side is closed to such communication. 
874. Lamps, @. @. Tandy, Penge.—Dated 10th March, 1874. 
ante’ bh [ ony . these Ia 
for ita o) 80 arrange 
regi’ yw es J oils instead of hydrogen gas, one of the 
rincipal advantages of the invention being that the inventor can adapt 
the present lanterns for the use of his improvements. 
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875. Hoox Atracuments, A. M. Clark, Chancery-lane.—Dated 10th Mare ’ 
187 


These attachments consist of a shank, one or both ends of which is 

sing] safety hook, in combination with prongs pro- 
pe ae od Mf sat nfoty hovnich are inserted in the articlo, and 
Tw ected 


of said 
bent tt fastening. ° 4 these fastenings conn 


form an improved hook-and-eye attachmen 
876. Drvixc Boxe Brack, 4. M. Clark, Chancery-lane.—Dated 10th 


veh, Se the t us ae tote ter site 
above a furnace or heater, so ves 
po a = re dried and allow it to f down slowly, after 
which it is discharged into the retort or receptacle below. The invention 
also relates to the general construction of the apparatus. 
. Taeatine Fosep STEEL AND Inon, P. M. Parsons, Blackheath.—Dated 
11th March, 1874. y - 
This invention relates to means and app for g air or 
from fused iron or steel so as to improve the quality, and render the 
produced more solid and homogeneous. For this pur- 
, While the metal is contained in a fluid state in a ladle, converter, 
oom mould, or other vessel, the vessel is closed air-tight and the air ex- 
hausted from it, or the vessel es the molten metal is placed in 
an air-tight vessel or chamber from which the air is exhausted. 
880. Fine-nars, W. A. Martin, Fleet-street.—Dated 11th March, 1874. 
This invention relates to an arrangement of square wrought iron fire- 
bars, the ends of which are made to project outside the front of the fur- 
nace. Each alternate fire-bar can be turned round by means of a key 
spanner applied to the end thereof. 
881. Boars, J. Crowley and 8. Blaiberg, Cardi ’.—Dated 11th March, 1874. 
This invention consists in providing boats with an inner ly sus- 
pended cradle in which the men having poy oe the boat sit. This 
cradle is somewhat of the form of the boat, and free movement round 
centres fixed in its ends, and is so constructed that in the event of the 
boat capsizing it will always retain its normal position. For the safety 
of the men the cradle is provided with a cover formed in two parts and 
pierced at its centre with an air-hole. The undersides of the boat are 
also pierced with holes, and at its upper edges covers of india-rubber are 
suitably secured, these covers being also fermed with holes. During a 
storm the covers are fastened over the cradle, but at other times they are 
removed, the rubber covers being turned over the boat’s sides. In the 
event of the boat being capsized, the cradle always ~y =g its ie 
tion, = aa inside can a return the boat to its proper tion 
th ih tioned holes. 
882. Gates anv Stuices, F. G. M. Stoney, Glasgow.—Dated 11th March, 
1874. 











—" Aificati 
ce 


Ina p th Pp 1 arrang t, four sluices 
or valves are combined in a set of two pairs. Each valve is a horizontal 
plate of a rectangular form, and fitted to close a — 
the horizontal web of a transverse cast iron beam arranged to form 
of the framing of the gate, access to such openings being arranged so 
the water pass downwards through one sluice opening of each vertical 
Fair, and upwards through the other sluice opening of the same pair. 

e weight of the valves is bal d by ting the two pairs of valves 
to the opposite ends of a horizontal lever fitted above them. 

883. Warer-neatine Apparatus, J. Smith, Glasgow.—Dated 11th March, 
1874. 





This invention has for its object to utilise heat which in existing | 


stoves and is wastefully radiated into the ashpits, and it consists 

in fitting beneath the grate of any stove or range, in which it is wished 

to have means for heating water, an fron or other metal box with pipe 

connections for the ingress and egress of water to and from it. 

884. Fine-arus, B. Burton, Brooklyn, New York.—Dated 11th March, 
1874. 


This invention is an improvement upon and modification of the breech- 
loading fire-arm sane by the inventor in Great Britain, 26th May, 
1868, No. 1736. He makes use of a magazine tube below the barrel and 
within the wooden stock, and these parts are held in place by a metal 
band around the barrel drawn to its place by the ramrod, which has a 
collar near its head und a screw at the end. The cartri is pressed 
towards the breech by a spring. A carrier is employed in the transverse 
mortice at the rear of the barrel, and this carrier is operated by a bent 
lever as the sliding breech bolt (as in said patent) is drawn back ; the 
carrier raises the cartridge into line with the breech bolt, so that as 
the latter is pushed forward the cartridge is-carried into the chamber of 
the barrel. A yielding piece at the underside of the carrier allows cart- 
ridges to be passed into the magazine, and p' ts them falling out as 
the carrier is moved up. The spent cartridge shell is ejected by a pin at 
the front of the breech bolt. e firing pin is guided in a slot in the 
breech bolt, and upon it is a cam to cause a retractor to seize the 
cartridge case for extracting the shell. e divided or sectional screw of 
the said patent is separate from the bolt, and the two are held by a latch 
so as to move together, except as the bolt is nearly at the end of its for- 
ward movement when they are unlatched, so t the screw can be 
turned to lock the bolt. The sear-bolt is made with a collar, and is 

vided with a spring and nut for adjusting the position of said bolt. e 
receiver or chamber at the rear of the barrel is made with an opening at 
its top to allow of the empty shell being ejected from the gun, and the 
ends of said opening form over projecti which pi t the 
cartridge, carried up by the carrier, being thrown out of the chamber. 
Ribs or 
this o! 








pins in the sides of the receiver may be used for accomplishing 
bject. The cartridge shell is made without a flange, and the ex- 
tractor acts either in a groove formed in the base, or else there is a dove- 
tailed recess in the forward end of the breech bolt, and the shell expands 
into the same, sufiicient for drawing it back. A bayonet sword is made 
with a handle composed of a tube for the barrel and a handle piece, and 
the sharp edge is towards the line of axis of the barrel, to prevent deflec- 
tion of the ball by resistance of the sword bayonet to the motion of the 
air. 


886. Permanent Way, IV. Seaton, Brighton.—Dated 11th March, 1874. 
This invention consists of a uliar bolt so constructed as to have only 
one overlapping head. This bolt may be —T. either in rails or 
sleepers a any section, and each bolt being fixed diagonally effectually 
ties the rail into the sleeper at the same time ; when it is desired for any 
age oe of repairs or otherwise to withdraw the bolt, the withdrawal can 
readily effected by simply applying force or leverage to the head of the 
bolt. In some cases a slot may be formed on the flange of the rail for the 
purpose of receiving the bolt whilst the head laps over the flange. 
ot, Seow Corron, J. T. Wibberley, Blackburn.—Dated 11th March, 
1874. 


This invention consists in improved arrangements and combinations of 
mechanism in connection with self-acting and self-adjusting movements 
for enabling several reels or spools to have threads wound on them 
in a more perfect and economical manner than has hitherto been attained. 
888. seseuee, L. Mortimer and R. Sykes, Cleckheaton. —Dated 11th March, 

1874. 

This invention ists in the application and use of rabbits’ down and 
hares’ down, which are first ve by washing, and when dried is 
pont through down blowing machinery ; when thus prepared it is to be 

id in an even layer between two fabrics, of which cotton is most suit- 
able, and the whole secured together by stitching: 

889. Cieanine Smatt Coat, H, BE. Taylor, Aberystwyth.—Dated 11th 
March, 1874. 

This invention relates, First, to an automatic or self-acting feed appa- 
ratus. Secondly, to an ‘impeller,” to which the coal or ore is delivered 
I mg said apparatus. Thirdly, to the employment of an adjustable bed 
plate. 
archim: 





The coal shale and other substance is drawn by means of an 
edean screw to the said “impeller,” upon which is performed the 
ration of cleaning the coal. The aforesaid bottom or bed-plate is made 
adjustable so that it may be raised or lowered for minerals of different 
sizes or specific gravity. 
890. CLEANING Grain, C. Notara, Liverpool.—Dated 11th March, 1874. 
This invention consists of a cylindrical vessel with a perpendicular shaft 
carryin; ddles driven by a pulley. The vessel is filled with water, 
which fs Kept constantly a by the turning of the paddles. 
The grain and other subst to parated are thrown into a hop) 
placed at the top and near the circumference of the vessel. On leaving 
the hopper they are carried round more or less according to their shape 
and weight, the particles of more compact shape and greater density Lom | 
those that are carried round the least. These fall in a rece le 
near the bottom and the circumference of the vessel and ly under the 
hi r. The rest are carried past the receptacle and fall into the middle 
of the vessel. Now the extracti! 
the receptacle and the bottom of 
perforated buckets or otherwise. 
G08. Fas Escargs, A, Kitsonand J. Naylor, Halifax.—Dated 11th March, 


This invention has for its object the construction of fire escapes tele- 
scopicall, so that the same occupies but little room when not in actual 
use, and are much more portable ; that provision is made for the ascent 
or a it without danger, and that a number of persons may descend at 
one time. 

894. Box+s. J. James, Stamford-street.—Dated 12th March, 1874. 

This invention relates to additions to and modifications of apparatus of 
the kind described in the specification of a patent granted to the said J. 
James on the 29th October, 1869, No. $134, such additions and modifi- 
cations having reference more cularly to the wiring or stiffening the 
lip and the seaming of the of boxes uced by the apparatus 
from sheets of tip plate or other material. e sheets in their $s 
through the machine have their back edges bent to a hooked form, in 





of the substances thus — from 
6 vessel is performed by elevators with 


which when wiring is resorted to for stiffening the elge, wires are en- 











gaged, the ~ of the sheets afterwards closed in over them. The | 
sheets are then partly bent and have their side edges turned to hook 
form, and are afterwards ay by jaws round a mandril of the 
required form, their hooked edges g engaged with one another at an 
angle of the mandril and 80 as to make a close seam, on which 
completed the cl box bodies are left free and thrown off the 
Sheets fed to the hine are thus operated on in conti 
succession by the action of parts moved in suitable times by cranks, 
eccentrics, and cams worked by a prime moving shaft. 
897. Taps, H. D. and G. H. Bayley, Leek.—Dated 12th March, 1874. 

This invention is applicable to all kinds of taps or valves having a 
spindle passing out ugh a gland, such as taps or valves for steam, 
gas, water, or oil, water gauges, tallow or oil a injectors, and spindle 
valves of all descriptions, is also applicable for fixing the glass tubes 
in water gauges, the object of the invention being to make the spindle 
steam, gas, or water-tight without the use of packing. 

898. Wecpcess Tires, 7. Ashbury, Manchester.— Dated 12th March, 1874, 

This invention relates to the forging. moulding, or forming under a 
steam h ’ by pref , or any other kind of hammer, hydraulic 
press, or other suitable means, wherein dies, moulds, or blocks, can be 
used, lumps of iron, blanks, rings, or hoops with a hole either fully 
formed or partially formed in or near the centre or quite solid. 

899. Weavine Vetvets, J. Farran, Bolton.—Dated 12th March, 1874. 

The object of this invention is to weave a double cloth ; that is, two 
distinct cloths connected by pile threads, and to split or sever the said 
pile threads, so as to produce two perfect piled fabrics. The method of 
effecting these objects First, by a peculiar manner of weaving the 
double cloth ; and Secondly, by a - method of splitting the two 
cloths by the severance of the pile threads which connect them together. 
This latter process can be ed on in the loom simultaneously with the 
weaving, or it may be performed by a separate machine after the entire 
piece has been woven, the said machine — of the same cutting 
a tus as in the loom in combination with the requisite beams or 
rollers and suitable gearing for actuating the same. 

901. Straw Exevators, J. Guest, Bedford.—Dated 12th March, 1874. 

This invention relates to straw elevators or stackers, and consists, 
First, in using two horizontal frames, the lower frame being stationary 
and the upper frame—which es the machine and elevator—adjust- 
able horizontally and radially over the lower frame on a pivot or centre 











pin, for the — of buil up three or more stacks without shifting 
the of the carr of the ine. Secondly, in driving the 
elevating gear of the ine in whatever position the upper adjustable 


frame may be relatively to the lower stationary frame; and Thirdly, in 

raising the scaffold poles for carrying the elevator simultaneously. 

903. Stream Generators, A. V. Newton, Chancery-lane.—Dated 12th March, 
187 


4. 

The invention consists mainly in a longitudinal partition or dividing 
late within each tube, ar to separate the latter into upper and 
ower sections in communication at the back end of the tube, in combi- 

nation with pockets bending up is within the chamber at the front 

end of the tubes. 

oh Bes Covuptinos, A, V. Newlon, Chancery-lane.—Dated 12th March, 


1 a 
This invention relates, First, to certain impr ts in} plinge, 
in which the coupling devices consist of a pair of stepped rings applied to 
the ends of the hose to be coupled, such rings being formed with hook- 
shaped lugs engaging with notched inclined surfaces on the ring opposite 
in order to couple and tighten the two sections of hose. 
20, Seems Revorts, A. V. Newton, Chancery-lane.— Dated 13th March, 
74. 


The inventor makes the retorts with the back halves wider on their 
bottoms than their front halves, to give bottom surface and capacity in 
the back parts of the retorts for the whole charge of coal. Furthermore 
the retorts may be made with outer transverse ribs to strengthen the 
arched top of the retorts. The invention also in part consists in a 
novel process of manipulating retorts by arranging the oven with a 
cen flue. 

934. Gas, F. C. Hills, Deptford.—Dated 14th March, 1874. 

This invention relates to a process described in the specification of* 
letters = pl No. 1369, a.D., 1868, and consists of certain improvements 
in purifying gas liquor and in using gas liquor for the purification of gas. 
The crude gas liquor is run either direct or through a scrubber to a still 
in which the said liquor is kept at a temperature of about 180 deg. 
whereby carbonic acid, sulphuretted hydrogen, and ammonia are driven 
off. These products pass from the still up hrough the said scrubber, the 

reater part of the ia bei i and carried back to the 
still by the ey gas — when the said liquor is passed through 
the scrubber, while the sulphuretted hydrogen and carbonic acid gases 
escape at the upper part of the scrubber with a little ammonia, which 
latter may be taken up by water, acid, or other suitable agent. The 
carbonic acid and sulphuretted hydrogen may be passed through oxide 
of iron to collect the sulphur. e@ crude gas liquor before being run 
into the still may be kept for some time at a temperature of about from 
160 deg. to 170 deg., and the sulphuretted hydrogen then given off may 
be used for making sulphide of lime or sulphide of ammonia. The gas 
liquor treated as described may be used for purifying gas. Crude gas 
liquor is made to combine with more of the carbonic acid combined with 
and thus to free the said gas from such acid by passing such gas 
Sirect from the bydraulic main at a temperature of about l6u deg. into 
a scrubber. 
956. Brickmakino Macuines, F. Lirmann, Osnabrick, Gerinany.—Dated 
18th March, 1874. 

The materials for the bricks are pressed by a ram intoa mould open at | 
both ends. This ram receives its motion from a crank shaft through the | 
connecting-rod. The other end of the mould is temporarily closed 
during the process of pressing by another ram, which is moved by 
eccentrics, and on its return by catching projecting pieces of frames | 
having the same velocity as the main ram. The parts are secured to each 
other by safety bolts and plates, which will break first before more im- | 
portant parts can break, and are easily exchanged. 
one, Jeveme PerMANENT Way, J. Tangye, Bewdley.—Dated 19th March, 




















This invention consists essentially of two hollow cylinders of unequal 
diameters opening into one another, and a base plate supporting them, 
ther with an arm or lever jointed to one end of the base plate. Each 
cylinder is furnished with a piston, and when the cylinders are filled 
with water or oil they constitute a small hydraulic press. The lever is 
dome-shaped, and in the dome the larger cylinder and its piston or ram 
are situated. By depressing the piston of the small c Moder the piston 
or ram of the larger cylinder is raised and with it the lever, and the rail 
or other heavy body placed upon the free end of the said lever. 
1045. Furnaces ror Mectine Sreet, A. C. Lewis, Brooklyn, New York.— 
Dated 25th March, 1874. 

The inventor makes use of four or more pots with uniformity of fuel 
space around them, and the furnace is oblong, uf fire-brick within a cast 
iron shell. The ashpit is closed and a blast of air introduced thereinto. 
Great uniformity in heat is obtained, rapidity in melting, and saving in | 
fuel. The waste heat passes away beneath a steam boiler, the furnaces 
being arranged at each side of such boiler. 

1455. Cvieanine Grain, A. B. Childs, Mark-lane.—Dated 27th April, 1874. 

The improvement consists in giving the screen frame a vertical jarring | 
motion for keeping the screens clean to permit a free passage of the 
— middlings, cause the material to bound off the screen in the air 
or giving the suction fan a better chance to remove the dust and im- ; 
purities from the material being thus treated. The main chamber of 
the machine is vertically divided into three or more compartments and 
situated over the screen frame for se’ ting different qualities of 
middlings; each compartment is provided with deflecting boards and 

ptacles for catching the dust and foreign matters removed from the | 
— by the exhaust; the compartments are placed in communic ition 

vith a main regulating air chamber by self-acting regulating valves for | 

governing and lating the intensity of the blast passing through any | 

| 

! 

| 














one of the compartments without interfering with the others. 
1538. Fiame Kins, W. Bull, Bwell.—Dated 1st May, 1874. 

The kiln is constructed of an annular, oblong, or other continuous 
form. The walls are parallel with about 100 transverse flues ; but in 
contradistinction to other continuous kilns, this improved kiln is not | 
provided with a permanent cover or top nor with a fixed chimney. The | 
goods to be fired are so placed as that the air draught or hot air shall 
traverse between the w: of green bricks; the chimney being temporary | 
and made of iron plates travelling on wheels throughout the upper 
surface of the kiln, as the bricks are gradually burnt. The goods are 
covered with a layer of bricks flat, and ashes or earth to exclude the air 
and prevent the egress of draught except by the movable chimney. 
o0e8. omg + a F. Clayton; South Lambeth-road.—Dated 5th Sep- 

The object of this invention is to provide a connecting link or buckle 
for Gopzeu of instantaneously joining and disconnecting the attach- | 
ment of straps, ropes, or other gearing in which pulling and resisting | 
forces act in contrary as in harness, lif apparatus, and so 
forth. This purpose is effected by the use of a movable tongue hinged on 
an ord: buckle-frame, a connecting staple being passed over the said 
tongue which is confined or released, as the case may be, by a slide free | 
to travel on the said buckle-frame. The slide, when fastening the | 
—— is maintained in its locking position by a draw-strap or its | 
equiv: t, acting either by tension or rigidity. | 
3097. Fittinc Borries, A. M. Clarke, Chancery-lane.—Dated 9th Sep- 

tember, 1874. 

The apparatus consists of a reservoir or vat containing a supply pipe 

with a plug valve and float and a syphon with « valve at its outer end. 


| sequently accepted it, 


The empty bottle to be filled is on the outer end of the syphon, 
which opens the syphon valve and permits the fluid to flow from the 
reservoir into the bottle until it rises to the desired height therein (which 
is determined by a float attached to the valve in the reservoir), when the 
fluid ceases to run until the introduction of another empty bottle on the 
syphon, and the operation is repeated. 

3110. Transmirtino anp ARRESTING MoTION on BarLwars, W. Morgan- 

Brown, South ton-buildings.— Dated 10th September, 1874. 

This invention describes a method of coupling the driving wheels of a 
locomotive by means of pulleys, endless chains, and gearing with all the 
wheels of the train, thereby o great adhesion on the rail and 
facilities for employing brake power. 

Sty. Anns Bricks, J. EB. Billings, Boston, U.S.—Dated 11th September, 


It is well known that when the angle of a wall varies from 90 deg., it is 
necessary, in order to make a good bond and finish, to cut and grind the 
angle bricks so that they will fit the angle, or to have bricks manu- 
factured for each especial case. Both of these operations are expensive 
and tedious, but this invention provides a remedy for them by sub- 
stituting bricks so formed that they can be used in the construction of 
any angle, right, acute, or obtuse, and make a perfect bond and a perfect 
finish in either case. 

3124. Wixpinc Corron, J. 7. Wibberley, Blackburn.—Dated 11th Sep- 
tember, 1874. 

The object of this invention is to enable several reels or spools to have 
threads wound on them in a more perfect and economical manner than 
has hitherto been done by means of improved arrangements and com- 
bination of machinery in connection with self-acting and self-adjusting 
movements. The several reels or —_ are placed on a spindle held to 
the driving shaft by means of a catch or clutch, one end of the spindle 
fitting a hole in the centre of the shaft and its other end held in a conical 
hole at the end of a screw with a balanced handle. The guide stocks are 
placed and held in slotted bars held firm by screws aol belie and the 
traverse of the guide stocks and guides to and fro longitudinally is regu- 
lated by a skeleton pattern wheel, the rims or sides of which can be 
adjusted according to the size of the reels on which the threads have to 
be wound, and the proper pressure is given to the threads on the reels 
when winding by friction. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

New work is scarcer at the iron mills this week than last, and 
portions of some concerns are again standing for want of orders, 
But so long as it is possible to keep shipping to the North of 
Europe the bulk of the concerns will remain fairly engaged 
throughout their leading departments. Because of the anticipated 
drop at quarter-day most kinds of finished as well as of raw iron 
might have been had in Birmingham to-day—Thursday—and in 
Wolverhampton pamela, on lower terms than were quoted by 
makers last week. No business of importance was, however, 
transacted at either market. 

Finished iron-making on the Shropshire sides at works situated 
away from the Severn is greatly impeded by a want of water. 
The information is that a portion of the Lilleshall Works has 
been altogether standing from this cause, but the difficulty is being 
met by the putting down of an engine at a pit where much water 
has accumulated, The same scarcity of water is hampering not 
only the business industry, but is likewise interfering with the 
domestic comfort of the people of the small townships in the 
neighbourhood of Lilleshall. 

Pig iron is being offered at prices which makers declare will 
yield them no protit. One maker assures me that he has still a 
store of 8000 tons, all of which he is ready to sell at 20s. a ton 
less than it cost him. This gentleman is an exception to the rule, 
for whilst other proprietors have blown out one or more of their 
furnaces, he, in Sivan to his men, has kept all his going. 
Hence the position in which he now finds himself. Amongst the 
furnaces that have recently gone in are one at Corbyn’s Hall, near 
Dudley, belonging to Mr. Matthews, and one at Netherton, be- 
longing to Messrs, Noah Hingley and Sons. The Chillington 
Co., in the Wolverhampton district, and preprietors in the 
Netherton district and elsewhere, are getting ready to relight so 
soon as a reduction in the cost of fuel shall have come about. 
Awaiting the lower prices which these reductions shall effect, con- 
sumers are reluctant to make purchases on terms which vendors 
could alone consent to. A good quality of all-mine Staffordshire 
pig iron is to be obtained at £4 15s,; but very little is changing 
hands at that figure. 

Colliery proprietors were pressing their product upon the 
market to-day—Thursday- on ‘Change in Birmingham. They are 
rapidly accumulating stocks, and seem willing to sell at prices 
which they assert will alone prevail at quarter-day. Consumers, 
however, will not respond. They are holding back until they 
know what exactly will be the prices declared by those colliery 
owners whose quotations rule the market. It is scarcely likely 


| that the orthodox list will be published until it is known what 


the men will do when, on the 3rd of next month, their notice 
for a drop in wages will have expired. Seconds coal can be had 
from the North Staffordshire pits, delivered in Wolverhampton and 
Birmingham, at 12s, 6d. net weight. Inasmuch as it costs 4s. 6d. 
a ton to bring it from North Staffordshire, these quotations mean 
8s. at the pits, It is true that South Staffordshire in that case 
is nearly 2 cwt. more than net weight, but that at the best 
means only 1s, 3d. as compared with 4s, 6d. 

The tendency of the miscellaneous industries in and about 
Birmingham is towards healthiness, The approach of quarter- 
day, when prices are expected to undergo some decline, occasions 
a transient lull in business; but the prospects of the winter 
trade are regarded as satisfactory. 

Gas and water mains, and pillars for gasometers, and the like 
are keeping the leading firms about Westbromwich very busy. 
The Coalbrookdale Co, have ready for delivery a couple of blow- 
ing engines of 400-horse power, to be worked at high speed and 
expansively at 4 lb, on the inch pressure. The work is destined 
for Spain, and it would have been shipped by this time, but for 
the difficulty with the Carlists. 

There was a meeting of ironworkers in Wolverhampton on Mon- 
day, at which a great deal of nonsense was spoken as to unionism 
and co-operation, but at which the district union agent scolded 
the puddlers for certain unreasonable opposition which they had 
presented to the Dormoy furnace in particular, He said that they 
had to consider a proposal of the masters to have two forehands 
and two underhands for every eight heats, which was a reduction 
of one-third of the labour without any drop of wages. And would 
the meeting believe it? the men who had previously refused other 
overtures by the masters, would not accept this offer! He had 
told them that they must be mad and foolish, and they had sub- 
Ironworkers, he said, had no right to 
oppose the introduction of a change in the method of puddling, 
**unless it was calculated to decrease wages or increase labour.” 
The saving clause of this speaker indicates the conditions pre- 
cedent to the adoption of machine puddling by the present iron- 
workers’ union. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I HAVE again to report that there is very little change in the con- 
dition of the chief trades of this town and its vicinity. Such 
alterations as have taken place, however, have been in the right 
direction. In some foundry establishments the difficulty of ob- 
taining Scotch pig iron is still much felt, and a substitute pro- 
duced by a ds firm has been in use of late with considerable 
satisfaction. In addition to being in limited supply, Scotch makers’ 
brands are very dear, Gartsherrie and Coltness having this week 

one up to 112s, 6d. per ton, making them over £6 per ton de- 
ivered hereabouts. 

In the rail mills a very encouraging amount of activity is preva- 
lent, the demand being, I hardly need observe, almost entirely 
fur Bessemer steel rails, These are, atan average, quoted at about 
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£10 to £10 10s, per ton delivered either in Hull or Liverpool. It has 
been stated that English steel rails are being offered in Russia at 
£10 5s. to £10 10s. delivered, but the statement must be erroneous 
to the extent of a good many shillings per ton. Russian speci- 
fications for this season are about worked out, but for next season’s 
shipment fairly large commissions have already been placed. Several 
home lines are also in the market for lots of steel and iron rails with 
chairs sud other accessories ; the Great Northern, for instance, is 
asking /or tenders for 2000 tons of Bessemer steel rails, 500 tons of 
doub]o-headed iron rails, 1000 tons of cast iron chairs and 250 tons 
of wrought iron fish-plates. This company is making great efforts 
in order to complete portions of its new lines into the rich 
coal-field of the Erewash Valley, Derbyshire, so as to be ready 
for traffic early next spring. On Wednesday 84 tons of W and 
Crown Swedish iron were sold by auction here in lots to suit 
purchasers, at a trifle over the rates which have lately been 
current, 

Ordinary hematite pig iron and Bessemer qualities are steady 
at late rates. Maryport figures are nominally the same as those 
given last week. Millom Bessemer, No. 1, is 95s.; No, 2, 92s. 6d.; 
and No. 3, 90s. Ordinary: No. 3, 90s.; No. 4, 87s. 6d.; No. 5, 
87s. 6d.; M and W, 105s. per ton, with an allowance for prompt 
cash, These prices do not, of course, include carriage from the 
works to this district. 

On September 21st the Bowling Iron Company, whose produc- 
tions are so well known and highly esteemed in most parts of the 
kingdom, issued circulars reducing the price of their iron 40s, per 
ton allround. On the day following the two principal firms of 
iron merchants at Sheffield issued circulars to their customers 
lowering the price of bars 10s, per ton and hoops £1 per ton, making 
the new figures for those classes of iron £11 and £14 per ton (net) 
respectively. Sheets and sickle rods are not at present changed, 
but are still quoted £16 per ton. The reduction is chiefly in 
Staffordshire qualities, but Yorkshire iron is also easier, and it 
may be looked upon as a certainty that the merchants would not re- 
duce unless they found themselves able to buy from the makers 
on ameliorated terms. The fall in prices does not appear to have 
resulted from any diminution of the demand, it being stated that 
there is a much brisker inquiry for merchant iron than has been 
the case for some months past. Makers are also, I may add, 
doing an improved business in ship-plates and charcoal plates for 
specific purposes. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Bustness, so far as the cheaper descriptions of pig iron are 
concerned, has scarcely been so brisk during the past week, and 
prices have exhibited a weakening tendency. Foundry iron which 
is now plentiful has been easier to buy, and in the northern 
makes especially a reduction of from 1s, to 1s. 6d. per ton has 
been necessary to induce sales, but at the reduced rates there has 
been a fair amount of buying, both for forward and immediate 
delivered. Derbyshire and Lincolnshire makes, however, which of 
late have been competing in the market, are firmer, and makers 
being now nearly fully engaged, are likely to require higher rates 
before long. Manufactured iron continues in good demand, and 
prices are firm. The shipping trade is brisk, especially in orders for 
the French, German, and Dutch ports, and there is every probability 
that the stiffening tendency now exhibited in rates will be main- 
tained until the close of the shipping season, but when the pressure 
for shipments is over the opinion is entertained in some quarters 
that an easier tone will be felt in the market, with the probability 
of materially lower prices for iron, The average quotations for iron 
during the week have ranged about as under :—No. 3 foundry pi, 
iron, delivered in the Manchester district, 74s. to 77s. per ton, an 
forge numbers, 67s. 6d, to 70s. per ton. In manufactured iron 
prices are not materially changed, bars delivered being worth from 
s 12s, 6d, to £9 15s, per ton, and other descriptions in propor- 

ion. 

The Lancashire rolling mills continue well employed. In the 
neighbourhood of Manchester they are all very busy, and generally 
there are no complaints of scarcity of work ; in fact, iron for prompt 
delivery can only be obtained with great difficulty. 

The iron ore trade is only dull. 

In the coal trade, although business generally is still far from 
brisk, prices are stiffer. The threatened strike in West 
Lancashire, which is now one of the chief topics of con- 
versation in the market, is causing sellers to ask a trifle more 
money than they perhaps otherwise would do, and the resump- 
tion of work at the cotton mills in the Bolton district has also had 
atendency to create a stronger tone by withdrawing from the 
market the supplies of engine fuel required for that quarter. House 
co2l continues in good demand, but furnace coal, burgy and slack, 
although the better qualities meet with a very fair inquiry, are 
only dull. Gas coal is still largely inquired for, and prices are 
firm. The average pit prices in the Manchester district are about 
as under :—Hand-picked gas coal, 15s.; house coal, 12s. to 15s.; 
furnace coal, 10s. 6d. to 12s. 6d.; purgy, 7s. 6d. to 8s. 4d.; and 
slack, 5s, 10d. to6s. 3d. per ton. In the Wigan and West Lanca- 
shire districts generally a good demand is reported for coal and 
the better classes of steam fuel, but inferior descriptions, such as 
common burgy and slack, are dull, and in some exceptional cases 
rather weaker in prices. For good coal, however, prices are firmer, 
but quotations are not materially altered. In the Oldham district, 
. with the exception of house coal, which is in good demand and 
scarce; trade is quiet and stocks are accumulating, butin the face 
of the Wigan strike colliery proprietors are not disposed to reduce 

rices, 

. There is not much additional news of importance to report with 
regard to the serious wages dispute in West Lancashire. The 
masters have not as yet received any official intimation from the 
men as to the course they intend to pursue, but I have heard a 
rumour, from a tolerably good source, that the miners contem- 
plate issuing a circular to the effect that they are now willing to 
accept either 10 Fa! cent, or arbitration. Whether the masters 
will again concede 10 per cent. is doubtful. At present they are 
preparing for a strike. Generally the contracts are not so heavy 
as usual, and those who have them on hand are making the neces- 
sary arrangements in anticipation of the closing of the pits, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a gradual advance in prices in the warrant 
market during the past week, the rates having touched those 
»revalent previous to the rekindling of the blast furnaces. From 
Wednesday til! Friday there was a steady rise, and on the latter 
day considerable excitement prevailed on ’Change, particularly as 
the rise had not been generally anticipated. There were numerous 
transactions on Friday forenoon at from 84s. to 85s., and in the 
afternoon from 85s. to 85s, 6d. The market opened on Monday 
with a further tendency to advanced prices, and there was a firm- 
ness during the whole day, business being done at 86s. cash, Tues- 
day’s market opened quieter, and prices receded from 1s. to 2s., 
business being done at 84s. 6d. to 84s, 9d. 
Makers have advanced their prices nearly all round, the increase 
in some cases being as much as 5s. per ton. The quotations of the 


ee makers’ brands are as follows :—Gartsherrie, No, 1, 112s. 
3 Ni 


o. 3, 86s.; Coltness, No. 1, 112s. 6d.; No. 3, 86s.; Summerlee, 
No. 1, 102s. 6d.; No. 3, 83s.; Langloan, No, 1, 110s.; No, 3, 85s.; 
Govan, No, 1, 92s, 6d.; No.3, 82s.; Calder, No. 1, 110s.; No, 3, 85s. ; 
Shotts, No. 1, 105s.; No. 3, 85s.; Carnbroe, No, 1, 93s, 6d.; No. 3, 
83s:; Monkland, No. 1, 92s. 6d.; No. 3, 828,; Clyde, No. 1, 92s.; 
No. 3, 82s.; Eglinton, No. 1, 92s.; No. 3, 80s.; Dalmellington, No. 3, 
80s.; Glengarnock, No. 1, 98s. 6d.; No. 3, 833.; Carron, No. 1, 
100s.; Kinneil, No. 1, 97s. 6d.;* No, 3, 80s. 
There is, Iam glad to say, a steady improvement in the con- 





dition of the malleable trade. Orders are becoming more plentiful 
day by day, and the prices are fully maintained. There has as 
yet been no increase to correspond with the rise in the raw 
material, and manufacturers probably hesitate before in- 
creasing prices at a time when the demand is only slowly coming 
up to what is desired. Besides, the extra inquiry for pigs has 
chiefly arisen from an unusual foreign demand, which may or may 
not be permanent. 

Pn _ trade is dull, there being a superabundant supply on 
all hands. 

The miners throughout the counties of Lanark and Ayr are 
generally quiet. Mr. Macdonald, M.P., accompanied by Mr. 
Lloyd Jones, is making a tour of the principal mining centres, and 
delivering addresses, the burden of which is that the men should 
reorganise their unions, and form friendly and co-operative 
societies. 

The latest phase of the Fife and Clackmannan strike is that the 
mine owners have issued notices intimating that the men may 
return to work on the 15 per cent. reduction. 

A conference of engine-keepers was held in Glasgow the other 
day, at which it was resolved to petition Parliament to take into 
its favourable consideration the propriety of establishing a board 
of examiners for the on of granting certificates of compe- 
tency to the engine and boiler-keepers of Great Britain and 
Ireland. Coming so close upon recent explosions in the city, 
there was a feeling of urgency manifested in the matter. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE state of the North of England iron trade continues to be 
favourably affected by the condition of the labour market, 
especially in the coal trade. On Tuesdaya fair average business 
was done on ’Change, and buyers were more disposed to purchase 
atthe quotations offered by manufacturers. No. 3 is now on offer 
at 67s. 6d, to 70s. per ton, and although sales have been effected at 
something less than that figure, it may be accepted as a fact that 
from this rate there is not as yet any general abatement. The 
general expectation is that a fair amount of business will be done 
during the winter. For this hope and expectation there is a good 
foundation. Money is not particularly dear, railway and other 
engineering works are in contemplation both at home and abroad, 
the Continent especially having in view different enterprises of 
great pith and moment. The labour market is tolerably quiet, and 
altogether the signs of the times are favourable to the carrying on 
of a fairly active trade. Makers of pig iron appear to have 
made up their minds that there is little hope of again 
attaining the exceptional conditions of trade that prevailed 
last year, but at current rates most ucers are able to 
achieve satisfactory profits. Coal has fallen to something very 
nearly its old level, not a few manufacturers being able to buy at 
the prices that prevailed m 1870, although the average of prices is 
somewhat higher. Ironstone has fallen to within a shilling a ton 
of its old price, being now sold in the open market at 4s. to 4s. 6d. 
per ton ; but it is a notable fact that much if not the most of the 
ironstone produced in Cleveland is not free for sale, but is sold 
under contracts of several years’ duration. Tosuch an extent, in- 
deed, is this the case that more than one large firm in Cleveland 
was buying its ironstone at the same price when pig iron was 
selling at 120s. per ton, as they did when it was selling at 
45s. to 60s. per ton. For these firms there is little need of sym- 
pathy. It was the firms that were not contracted for a long way 
ahead, but bought everything in the open market, that felt the 
pinch most keenly, and such firms are now settling down to some- 
thing like the level of those that were more advantageously 
situated during the critical period through which we have just 
passed. It is generally acknowledged that at the current rates 
paid for raw materials it is possible to make pig iron at 65s. per 
ton with a fair profit. 

The manufactured branches of the iron trade continue very de- 
pressed—so much so, that it is calculated there are nearly a third 
of the puddling furnaces of the Cleveland district laid off work. 

Makers of ship plates are tolerably well provided with work, 
and there is every probability of their having a fair business 
during the winter. Ordinary ship plates are quoted at £9 10s. 
to £10, Boiler plates are also in good request. 

The Associated Chambers of CG ce have this week been 
meeting at Newcastle-on-Tyne, the Wood Memorial-hall baving 
been placed at their disposal for that purpose. The programme 
included visits to the chemical works of the Tyne, to the Cambois 
Colliery, which is the largest in Northumberland, to the ship- 
building works of Palmer and Co.,.and to Messrs, Foster, Blackett 
and Wilson’s lead works, on Thursday, and to Sir W. G. Arm- 
strong and Co,’s ordnance works on Friday. 

Arrangements are all but complete for the F gang | arbitration 
in the Durham coal trade. Both masters and men have agreed 
that the basis of the proposed arbitration which is to be carried 
out next week will be a perfectly free aud open one. The general 
impression is that the arbitration will result ina compromise, and 
that the full 20 percent. reduction claimed by the owners will 
not be carried out. Mr. David Dale, of Darlington, who has been 
selected as the referee of the masters, is a gentleman of large 
experience in abitration affairs, he having been the founder of the 
arbitration board in the manufactured iron trade of the North of 
England. The same may almost be predicated of Mr. Burt, M.P., 
who has been associated with the arbitrations carried out in other 

laces of mining industry than the one with which he is most 
intimately connected. Whatever the result may be, both masters 
and men are bound loyally to abide by it, so that there is little 
need to fear any serious difficulty in settling the wages question for 
the next few months. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue tranquilising influences are spreading now, I am happy to 
say, through the different coal valleys. First of all the Merthyr 
enginemen accepted the reduction and the pits went on smoothly; 
next Aberdare, and this week I have to announce the complete 
resumption of work in the Rhondda Valley. The settlement at 
one pit, that of Llwynpia, was a singular one. The enginemen 
and stokers refused at first to take the reduction, and the colliers 
seeing this, and being unable to work if the enginemen refused, 
agreed to pay them the difference to the end of the year, and upon 
their terms work was resumed. This is regarded as not quite 
satisfactory, as the enginemen at the other pits have gone in upon 
the reduction. One leading coalowner took a very determined 
course in the matter, and told his men that if they did not go 
in at once they should not at all, even if he lost £10,000 by it. 
They took the caution at once and resumed work. f 

One coal difficulty remains, and the location of that is at Caer- 

hilly, where there are half a dozen pits sunk into the celebrated 

ntwit seam. For working this seam the men have been paid 
for many years 3d. more per ton than the men get who work the 
neighbouring seam of Mynydyslwyn. This, therefore, they regard 
as “ extra,” and insist that no reduction shall e upon it. 
The masters will not concede that it is a distinct allowance, and so, 
for sixteen weeks, there has been a stubborn resistance carried on. 
The Coalowners’ Association by their ——_ of insurance recoup 
the coalowners for the loss sustained by the stoppage of the pits, 
and as the men are finding work elsewhere, all is m. The 
coal trade generally continues to improve, and as months’ 
regular wont is now certified by the acceptance of the reduction, I 
shall expect that buyers will come forward more earnestly. In 
some districts prices are looking up, and small steam continues to 
command a slightly advanced price. _ 

There are many new takings of an important character. Mr. 
Mordecai Jones is busily engaged sinking the Mardy pits at Feri- 








dale, Messrs, Nixon and Cory at Merthyr Vale, and Harris and 
Co. at the Navigation. In addition to this there are several new 
workings or si into virgin seams in the Rhondda. The Taff 
Vale is aiding by making new si and i 

that an important railway comm 
a new coal valley in the neighbourhood of Mountain Ash, where 
the only coal getting has been simply digging out coal by neigh- 
bouring farmers. e Taff Vale management also contemplate a 
new line to supersede the Llancaiach incline, which is now 
virtually useless. I hear nothing now of the contemplated line 
from the Treherbert district to Hirwain. The engineering diffi- 
culties are not very great; the cuttings would be deep, and a 
tunnel of a mile and a-quarter would be necessary, but a fine out- 
a be made into the Neath section of the Great Western 

way. 

The iron trade is not in the most flourishing of conditions, and 
there are numerous circulations of another reduction being 
— before ironmaking can be carried on even at a slight 
pro 
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0 900 
0 .13 00 
19 0..110 0 
No.1 3b . 116 0..118 0 
3l0 . 110.117 0 
3 5 6.. -|/33 0.8 66 
3 2 6., 0 07j.. 0 76 
215 6.. 2710 0..29 0 
215 - | 12 0 0..14 0 0 
soccceee| 5 O 610 0 » Prices easier. 
PRICES CURRENT OF TIMBER. 
1874. 1873. 1874. | 18738, 
Per Load. 45. 26/426 £5. Per Load. s. £26) £25. 4 8, 
oak 1.4 seeeeeeeeedd 01310/12 0 16 10} Canada, Spruce Ist..12 013 0:13 0 0 0 
Quebec, red pine .. 310 610/310 510 Do, 2nd...... 91011 0/11 01110 
Yellow pine... 4 0 610/38 2 6 0 Do, 3rd 9l0ll OL ONW 
Pitch pine .. 315 6 5/4 0 410|| New 01010 1L O10 
Quebec, oak........8 0 9 0/8 O 9 O|/ Archangel, yellow ..14 017 0 13 01510 
Birch. + 510 8 0| > O 6 O}| Petersburg do......13 101510 123101410 
«710 8 0| 410 515] Finland ..........10 01310 13 01310 
« 7 0 8 0} 415 610|| Memel & Dantsic.. 0 0 6 0) 0oe 
5 0 8 0/5 0 8 10|| Gothenburg, yel....11 013 0' 101018 0 
+ 310 510};310 5 0 White ......10 01110/10 01010 
+ 910 8 5/215 8 5 || Gefle,yellow ......12 0 13 10 
+ 40 4 5/4 0 4 5)! Christiania, 40 13 10 
+ 210 3 5/2315 8 5 10 1011 10 
+ 415 615/410 615 010 0 
410 6 0/410 6 0 = d. 
+ 40 610) 4 0 610 13 6 
oo0o00;0000 1220 
9012 0)/0 000 6 
8 6 9 0] 810 910 46 
Ol 0/10 0123 0 107 0 
3fe. 9in. 30 0 
024 0/22 096 0 285 0 
016 0/15 616 0 2400 
018 Oj11 01110 














SreMEN’s PROcESS IN THE MANUFACTURE OF GLaAss.—In the 
report just issued by the i tors of factories, the following 
description occurs:— ‘‘ The melting of glass has always been done in 
large ‘ pots,’ of which four are usually ed in each glass-house, 
in such a manner that all are heated together and all are worked 
together. These ‘ € are large circular vessels of fire clay, rather 
more than 3ft. high, with about 3ft. internal diameter at the top, 
gradually sloping to about 2ft. at the bottom, and about 3in. thick. 
They are three months in being built, and have to be kept in stock 
twelve months to season, and fast when in use, on an average, four 
weeks. Sufficient metal is put into each ‘pot’ for one day’s use. 
and the ‘founding’ or melting of the metal has to be so arranged 
every day as to provide for each man’s day’s work. This neces- 
sitates very early hours for the blowers of the glass, ¢.g., their 
week usually — on Monday morning at 2 or 3 a.m., on Tuesday 
the same, on Wednesday at 4, and Thursday at 5 am. By 
Siemen’s the m is melted in a large tank, 14ft. by 10ft. 
by 1ft. Gin. deep, made of large fire-bricks called ‘quarries.’ This 
tank,when filled, will hold sufficient metal for several days’ work, 
but in practice is not emptied, because it is replenished every day, 
and on this account, the metal being always ready, the men can 
have fixed hours for work and meals every day, just the same as 
any other factory, by this means entirely doing away with the ne- 
cessity for young persons and men having to start work so early as 
2 or 3 a.m., thus causing an entire change in the working habits of 
the trade, and greatly improving the moral and physical condition 
of the workers. The metal is melted by the combustion of gas and 
common air, on the principle of Bunsen’s burner, by a. arrange- 
ment effective and ingenious, in which there is a great ae of 
fuel, with complete combustion of smoke. The tank will last four 
months, but the top will last about two years. The regularity of 
the work hours, from 6 a.m. to 6 p.m., with suitable meal hours, 
is such a boon to the workers that all are anxious to work in this 


department,” 
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THE ST. GOTHARD TUNNEL. 
* Wuen the Mont Cenis Tunnel was being made, the 
greatest interest was taken in the progress of the 
work by English engineers, and even the columns of 
the non-scientific journals abounded with notices of the 
undertaking. Much of this interest was no doubt due to 
the circumstance that many authorities, more or less compe- 
tent, held that the difficulties which would be encountered 
in the construction of the tunnel would prove insurmount- 
able. Such anticipations, as we all know now, fortu- 
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LOWER PORTION OF EXCAVATION. 


nately proved groundless—the skill and inventive faculties 
of the engineers overcame every obstacle. The St. Gothard 
Tunnel is, in several respects, a much more remarkable 
work; but no one ventures to say that it will not be carried 
to a successful termination, and English engineers have, 
possibly in consequence, paid, as we think, too little atten- 
tion to what is in all respects the most gigantic tunnelling 
operation ever undertaken. We propose, therefore, to 
he before our readers a short summary of the history 
and progress of the work, and some details of the system 
of construction adopted, premising that for our data, as 
well as for the drawings which we publish this week, we 
are mainly indebted to the English edition, now regularly 
published in London, of the Revue Universelle des Mines— 
a very admirable publication to which there is no purely 
English parallel, and of which we shall probably have 
more to say at another time. 





MASONRY OF ARCH, 


The St. Gothard Tunnel is intended to permit the pas- 
sage through the Alps of a line which shall unite the 
German and Swiss railway systems with that of Italy, 
and so facilitate communication between the north- 
western portions of Europe and Brindisi. The tunnel 
starts from Airolo, on the southern, or Italian side, 
and runs to Géschenen, on the northern, or Swiss side 
of the Al The total length of the work will be 9°674 
miles, The line was set out by M. O. Gelpke, C.E. No 
direct measurements could be obtained, but the possible 
error in length amounts to only about 2ft. either way. 
The tunnel will be approached at the Gischenen end by 
a rising grade of 1 in 40, on a line to be made from Altorf, 
on the Lake of Lucerne, by way of the valley of the Reuss. 
Just outside the tunnel will be a short bit of level. The 
line then rises at the rate of 1 in 171°8 to a point not far 
from the centre of the tunnel, where another short piece 
of level will connect the rising grade with one falling to 





ENLARGEMENT OF HEADWAY. 


Airolo at the rate of 1 in 1000. Then comes a short length 
of level on a line now in course of construction from 
Airolo to Bellinzona, which will establish communication 
with the Ticino Valley. The road will be double through 
the tunnel and perfectly straight, with the exception of a 
curve 15 chains radius and 475°73ft. long, near the southern, 
or Italian end. The total length of the tunnel proper, not 
including the cuttings at either end, will be 14,900 metres, 
or 9 miles 455 ya’ length greater than that of the 
Mont Cenis Tunnel by about 14 miles. The highest 
portion will be 3781ft. above the level of the sea. To 
assist the ventilation it is proposed to construct a shaft at 
Andermatt, which will be about 340 yards deep, and will 
enter the tunnel about 34 kilos. or 2°17 miles, from the 
Géschenen end. Our readers have now before them all 
the data required to enable them to form an adequate 
idea of the precise vy bog purpose of the tunnel, and 
we may now proceed to glance at its history before giving 
details of the method of construction employed. 

On the 10th of October, 1871, an international associa- 
tion was formed to supply what is known as the St. Gothard 


Company with the funds they required for the con- 
struction of the tunnel. The capital was fixed at 
102,000,000f., or £4,080,000. Of this, £1,360,000 was 
raised by shares, and the remaining £2,720,000 by bonds. 
The International Association consisted of three groups; 
that of Germany, which found 34,000,000f.; that of Italy, 
which supplied 34,000,000f.; and that of Switzerland, which 
furnished the remaining third. The groups consisted 
solely of bankers and finance companies, and among the 
names may be found such houses as Rothschild, Oppen- 
heim, &c. &c. The final formation of the St. Gothard 
Company was completed in December, 1871. The primary 
surveys had, however, been made by M. Gelpke as early 
as 1869. The final staking out of the ground—a work 
of great difficulty, as may be imagined when we state 
that no fewer than fifteen stations were required, many 
of them in situations all but inaccessible—was satisfac- 
torily accomplished. The work was begun at both ends, 
and the lines met with an error of but 4in. in the middle, 
which we regard as a triumph of trigonometrical survey- 
ing, bearing in mind the difficulties to be overcome. It 
was finally decided that the dimensions of the tunnel 
should be nearly identical with those of the Mont Cenis 
Tunnel. The height to the crown of the arch is to be 
6 metres, or 19°68ft.; maximum width, 8 metres, or 26°24ft. ; 
and minimum width, 24°93ft. Various systems of con- 
struction are adopted according to the nature of the 
ground. These are very fully illustrated and described at 
pages 256 and 257. 
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ARRANGEMENT OF SHOTHOLES—VERTICAL SECTION. 


The works were let by contract to M. Favre, of Geneva, 
in the summer of 1872. Seven tenders were received. Of 
these, two were withdrawn; a third did not supply satisfac- 
tory information as to the system of construction the contrac- 
tor proposed to adopt; and of the remaining four, two were 
struck off the list. Only two competitors remained—M. 
Favre and the Italian Company of Public Works; but the 
latter required nine years to make the tunnel, and M. 
Favre only eight, and whereas the Italian Company would 
only forfeit the caution money—£320,000—if the work 
was not complete in eleven years, M. Favre consented to 
pay it over at the end of nine years. Again, the Italian 
Company wanted about half a million sterling more than 
M. Favre. The work began in June, 1872, at Géschenen, 
and at Airolo on the Ist of July in the same year. 
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ARRANGEMENT OF SHOTMOLES—HORIZONTAL SECTION, 


We have no intention at present of doing more than 
sketching the history of the work, and the method of its 
execution. We must refer our readers to other sources of 
information for details of the monthly progress and the 
geological features of the strata pierced. It will suffice at 
the moment to describe briefly the methods of working 
adopted. The rock to be pierced consists at the Géschenen 
end for the most part of a hard granitic gneiss, much 
fissured, but free from water. At the Airolo end, gravel, 
sand, and pebbles were first met with, and then yellow 
limestone. Gypsum, talc, and mica-schist were also found ; 
finally a dolomite. This did not last, however, and at 
about 286ft. from the end a bed of schist was pierced, which 
discharged torrents of water, and was only traversed with 
the utmost difficulty. Our illustrations show, as we have 
said, the methods adopted in dealing with the various 
strata pierced through. It need hardly be said that the 
work is carried on by drilling holes by machinery worked 
by compressed air, and exploding charges of dyna- 

mite in these holes. Figs. 
~, <9 26, 27, and 28, annexed, 
: show very clearly the way in 
which the holes are disposed. 
Up to the present time, or, at 
any rate, until very recently, 
the drills were worked b 
temporarysteam engines whic 
pt the compressed air 
required ; but three turbines, 
worked by a fall of 279ft., 
will be erected at Gischenen to 
drive the compressers, These 
turbines are, we believe, by 
Messrs. Escher, Wyss, and 
Co., of Zurich, and will work 
to 600-horse power. At 
Airolo three other turbines will be put down, which will 
each work under a head of 541ft., to 210-horse power. 
Each turbine will actuate three Colladon compressers, 
supplyin minute 2258 cubic feet of air at seven atmos- 
heres, us, in all, at least 1200-horse power can be 
rought to bear on the works. 
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It would appear that the St. Gothard Tunnel poate 
magnificent opportunities for the patentees of rock drills, 


every system of any eee being tried — McKean’s, 
Burleigh’s, Dubois and Frangois’, and others, all being used 
with various results. About thirty holes,a metre deep, 
are bored at one operation, and then charged with dyna- 
mite, and fired in the order shown in our illustration, Fig. 4, 
the drill-carriage being withdrawn eighty or ninety yards, 
and defended by a shield from flying fragments of stone. 
Figs. 9, 10, 11, 12, page 256, and Figs. 14, 15, 16, 17, 
&e., page 257, give illustrations of the progress of the 
works at the north and south ends respectively. These 
show the driving of the heading, the enlargement of the 
same, the turning of the masonry arch, the subsequent 
excavation, and the drain, and the final completion of the 
tunnel. 

In future impressions we propose to illustrate the more 
important machines employed on the St. Gothard works, 
and we cannot better conclude this article than by the 
following tabular statement, which shows the progress of 
the works up to January, 1874. We may add that since 
that date they have progressed steadily, at, so far as we 
can learn, about the same average rate :— 


State of the Works on the 31st of January, 1874. 
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Heading e-| 600°2 72°0 | 672°2 596°0 51°7 | 647°71319°9 
Enlargement (complete 
and partial) of ditto ..| 520°0 70°0 590°0 87°0 45°0 | 332°0 952°0 
Masonry of arch cc oe) = — | — | 450 — | 165°0 165°0 
| 
9 east side wall ... — -- — |101'9 — | 101°9 101°9 
” west ” = =- — m6 — | M416 ldl'6 
9 drain for carry- 
ing off the 
water ° _ - — us3 — | 115°3 115°3 








7orkmen Employed during the past Month, 
Mean number .. .. «| 625 | +9 | 634 | 524 [+ 57] 581 | 1215 
Maximum number .. . | 732 | —46 | 686 | 581 [+4 31] 612 1298 
From a recent report made to the Swiss Federal Council 
it appears that, at the close of June, the contractors had 
completed nearly one-seventh of the whole distance. The 
progress made during July was about evenly balanced, bat 
the advance on the Gischenen side was rather more rapid 
than that effected on the Airolo side. 








THE DETERMINATION OF LONGITUDE BY 
TELEGRAPH IN CONNECTION WITH THE 
TRANSIT OF VENUS. 

THe numerous astronomical stations erected in places 

widely distributed over the globe for the observation of the 

transit of Venus offer an opportunity for determining 
longitudes such as has never before occurred. Moreover, 
the establishment of the electric telegraph enables this in 
many cases to be done with an accuracy which can be 
obtained in no other way. The process is specially 
interesting to astronomers and electricians; but the prin- 
ciples are so simple that they admit of being understood 


; without difficulty by any person of intelligence. Any 


process of determining longitude depends on the very 
elementary fact that the world revolves in twenty-four 
hours. If then the time at one place is exactly twelve 
hours different from another, the two places are 180 deg. of 
longitude apart, or at opposite sides of the globe. So to 
learn the longitude of any spot on the earth taken from 
Greenwich it is necessary only to know two things—the 
local time and Greenwich time. The local star time is 
determined with a transit instrument ; Greenwich time has 
to be arrived at by some less easy process. The moon’s 
place will give it, for, if the moon falls back so as to pass 
over any station, say Greenwich, one hour later every 
successive day, and if it is known in what place among the 
stars she ought to pass the meridian of Greenwich, then it 
follows if she is seen to transit Aa/f an hour late anywhere, 
that place is 180 deg. west of Greenwich, or half-way round 
the world, for she has fallen back half the amount she 
would in the entire revolution. Jupiter’s satellites may be 
employed in a rough way for the same purpose, but as we 
have said, by far the most accurate determination is 
obtained by simply telegraphing the time from Greenwich 
or from any other place with which comparison is made. 
The difficulty of obtaining an accurate determination of 
longitude has been urged as one of the objections to the 
adoption of Delisle’s method of observing the transit of 
Venus, which has been taken in hand by English, French, 
Russian, and German astronomers. It is, therefore, of 
great importance to the success of the expeditions that 
the telegraph has been established and can be used for 
many stations; but the value of obtaining the longitudes 
accurately of so many important points of the globe is 
permanent, and in no way confined to the questions con- 
nected with the transit of Ween. Many are not aware of 
the extreme looseness and inaccuracy of the longitudes 
laid down on globes and maps; but this fact known, the 
importance of seizing the present yap! will be felt. 
The map on page 246 shows the lines of stations along 
which the telegraph will be, it is hoped, used with 
success, or on which it has already been used. It 
will be seen that they are on a_ gigantic scale, 
and with the longitude determinations that have already 
been made, wi far to establish correctly most 
of the chief phical features on the globe. The 
longitude of several principal places in America—the lines 
ABC and D BC on map—have, during the last six or 
seven y been determined by signals through the Trans- 
atlantic cable both from England and France—that is, 
from Valencia and Brest. As this operation has been 
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discussed, and is in a measure celebrated, we need not now 
go into it, nor into that by which the position of Pulkowa 
was established by Struvé from Greenwich—A E—our busi- 
ness being with the determinations now established by 
transit of Venus stations. The line E F along the main 
length of the habitable part of Siberia—that is, extending 
from Pulkowa to Vladivostok, at Possiet Bay—connects 
together nearly all the Russian stations erected for the 
transit of Venus observations, conducted by M. Struvé for 
the Russian Government. He has already passed time 
signals along the line, and has, in fact, found the 
longitude of Vladivostok, and the intermediate points 
where observatories exist. The current has been trans- 
mitted through seven or more relays, but the retardation 
of the signal thereby was found to be exceedingly small, 
hardly more, we believe, than the tenth of a second. The 
next line that concerns us is that running from England 
to Alexandria, which is the first stage of a second gigantic 
chain of longitudes, shown on the map as A G H K L 

OPQRS'T. The conditions under which the signals are 
transmitted through the submarine cable are very different 
from those under which they are passed along a land line. 
The current employed is comparatively weak; it is not 
liable to waste itself and leak out if the line is good, but 
to be retarded by induction, and so eventually to dwindle 
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SOME EXPERIMENTS ON COKING COALS 
UNDER PRESSURE. 


By Mr. E. T. Cox, State Geologist, Indiana, U.S.* 


WHILE engaged, in the year 1856, in determining the oil- 
| bearing properties of some bituminous coals from Western Ken- 
| tucky, by subjecting them to dry distillation in an iron retort, 
| which held about a pint, and to the neck of which were attached 
| several bottles for collecting the carbon oils and washing and mea- 
| suring the gas, I observed that there was a very great gain in the 
| weight of coke thus made over that ebtained from the same coal 
| when charred in a platinum crucible, as is usual in the laboratory 
| for making the proximate analysis of coal. It was thought at the 

time that the increase of coke by the former mode of treating the 
| coal was due to the pressure which the retarded gas exerted — 
the solid carbon, and the possible fixing of a portion of the carbon 
from the volatile hydrocarbons, 
| For the purpose of obtaining a more definite idea of the effects 
| of pressure on the coking of coals, a series of experiments were 
made this spring under my direction, by my assistant, Dr. G. M. 
| Levete. The results are highly instructive and full of interest, 
| since they point out some peculiarities in the nature of bituminous 
coals which have not been noticed before, and are not fully under- 
| stood. The apparatus employed in these experiments consisted of 
| an iron retort that held about four ounces ; the exit pipe or neck 
| of this retort has a diameter of fin. ‘fo the outer end a small 
two-necked Woulff’s bottle was attached to catch the carbon oils ; 
from the other neck of the receiver the gas was conveyed to a wash- 
| ing bottle, and from thence to the bottom of a tall glass cylinder, tall 
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into a slow and almost imperceptible signal. The Astrono- 
mer Royal not having observers at his disposal to send to 
Gibraltar and Malta, determined to transmit the signal 
without a break from Porth Curnow, in Cornwall, to the 
other end of the cable at Alexandria, a length of 3180 
miles, being cousiderably greater than that of the Traus- 
atlantic cable, and of much less sectional area and weight 
of copper per mile. At Porth Curnow and Alexandria 
observers will be stationed for the transmission—by com- 
parison of mean and sidereal time—of the signals between 
Creenwich and Cairo. Fears were expressed by some of 
the tirst electricians that the length of cable and section 
were such as made good results more than doubtful; but, 
after some consultation with Mr. C. Varley, and some 


trials with his artificial cable, preliminary experiments | 


have been carried out by Captain C. Orde Browne, chief 
astronomer of the Egypt station, and Messrs. Ellis and 
Mr. Hunter, who are to conduct the operations at Porth 
Curnow and Alexandria with the co-operation of Mr. Bull, 
the superintendent at Porth Curnow, and those of the 
other stations, These have ended in beautifully distinet 
signals being got by means of a special arrangement 
devised by Mr. Bull, by which it is confidently anti- 
cipatel equally good signals may be obtained at Alex- 
andria, 

Captain Orde Browne having got the longitude at Cairo, 
is to exchange signals with Captain Abney and Professor 
Dollen at Thebes, perhaps with Khartoum, up the Nile, 
and with Mr. Hunter, first at Alexandria and then at 
Suez. Mr, Gill, of Lord Lindsay’s party, will, with the 
German astronomers, under Dr, Auwers, obtain the longi- 
tude of Aden, and by chronometer hope to get a good 
result for the Mauritius. Dr, Oudemans, however, hopes 
to carry on a much longer chain, that is, from Aden to 
Bombay— Pombay to Madras— Madras to Singapore, so to 
Batavia and the north point of Australia, thence to Mel- 
bourne, Sydney, and Hobart ‘Town, There is a hope of 
getting a check by a line to Saigon, and so to Shanghae and 
Vladivostok, and Nagasaki; and other points in Japan 
are to be determined at the same time. Teheran has had 
its longitude got from Pulkowa, aud so it is possible 
another check comparison might be got, but this has not 
been proposed, and we hardly know if the chain of tele- 
giaph is complete at the Indian end of the line, It remains 
to be seen how far these conceptions will be carried out. 
The attempt is a great one, and has met with success up 
to the present time. It is satisfactory to remember that 
it is not dependent, like the observations of the transit in 
each place, on the clearness of the sky on a certain morning, 
The fine dotted lines on the map from Cape Town to 
Kerguelen Island and Aden are connections to be made by 
chronometer ; the former are specially under the direction 
of Lieut. Corbet, R.N. Similar connections exist between 
Australia and New Zealand, and also between the Sand- 
wich Islands, 


enough to hold a column of 12in, of mercury without danger of 
its being thrown out by the force of the escaping gas. 

Ten grammes of pulverised coal were placed in the retort, and 
after luting the rim with a paste made of fire-clay, the cover was 
attached with a screw clamp. The retort was placed in an iron 
cylinder lined with fire-clay, and maintained at a bright red heat 
to the end of the process, Which usually took from forty to fifty 
minutes. The cylindrical furnace was surmounted by a tall sheet 
iron chimney, and the heat was derived from a three-jet Bunsen 
burner, supplied with gas at a uniform pressure of 15°l0in. The 
specimens of coal examined were bituminous and belonged to 


stock from which to weigh out the different quantities used in 
analysis, 

Two experiments were made on the Wilson coal by coking small 
lumps instead of the powder, one with 4in, of pressure and the 
other with 12in. of pressure. In both cases the lumps fused on 
the edges, and cemented together like a popcorn ball, The sur- 
faces were glazed, and in cvlour and structure had a very close re- 
semblance to anthracite. With the jin. pressure the coke weighed 
62°10 per cent., and with 12in. 59°40 per cent. The latter was 
slightly inclined to puff. 

No, 2. Pittsburgh coal. This coal is from Stone’s mine, second 
pool, ae oy river, Pa. It is celebrated as a gas coal, both 
on account of the quantity and high candle power of its illumi- 
nating gas, and the superior coke which it makes in the gas 
retorts. By proximate analysis this coal gave 57°90 per cent. of 
coke, which is very much puffed. In the retort, without pres- 
sure, it gave 65°05 per cent., being an increase in weight of 7°15 
per cent. It appears to have been thoroughly fused by the heat, 
and is slightly increased in bulk. The outside is smooth, but it is 
porous within. Under 3in. of pressure, the coke is 65°00 per cent., 
and it is puffed; with Gin. of pressure, it is very much puffed, 
and weighed 65°10 per cent. 

With 12in. of pressure the coke reached 66 per cent., and is 
puffed up more than twice the size of that obtained without 
pressure. In shape it resembles a hen’s egg, and contains a large 
cavity in the centre ; the shell being also very porous. 

No. 3 is a very dry burning block coal from Barnett’s mine, Clay 
County, Indiana, By proximate analysis it gives 58°50 per cent. 
of coke in a slightly coherent powder. In the retort, without 
pressure, it gave 62°20 per cent. of coke, but slightly coherent ; a 
gain of 4°70 per cent. With 3in. of pressure the coke weighed 
61°75 per cent., a slight falling off in weight, and it was not per- 
ceptibly stronger. Under Gin. of mercury pressure the weight is 
62°60 per cent., and the particles are a little more coherent; with 
12in. of pressure the coke is 63°40 per cent. A total increase of 
4°00 per cent. Though not fused into a homogeneous coke the 
particulars are far more coherent in this than in that made with- 
out pressure, 

No. 4. Woodruff and Fletcher, block coal, Clay County, Indiana. 
By proximate analysis this coal gives 57°50 per cent. of slightly 
coherent coke; with 3in, of pressure, 60°40 per cent.; with 6in., 
58°50 per cent., and with 12in., 59°25 per cent.—a total increase of 
1°75 per cent. The density of the coke increased regularly with 
the pressure, and that formed under the greatest pressure was 
remarkably strong and good. 

Nos. 5 and 6 were caking coals from Knox County; their 
behaviour was very similar in some respects to that of the Pitts- 
burgh coal; though they did not puff upas much as the latter coal, 
the coke was full of large cells like a honeycomb. 

When the washing-bottle was detached, at the end of each 
operation, from the tar and oil reservoir, if the pressure had been 
used, the confined gas would rush from the retort with great force, 
and make a whistling noise as it escaped from the neck of the 
bottle, which was of some moments’ duration, and was distinctly 
heard in the adjoining room. 

These experiments go to show that the temperature at which the 
fixed carbon of the coal will melt depends upon the nature and 
arrangements of the protean compounds which enter into its com- 
position, ‘The fixed carbon of the Pittsburgh coal melts at a com- 
paratively low temperature, and under the increase of heat, 
induced by pressure, it b fluid gh to expand into a 
mere bubble. To make a dense coke of such a coal, instead of 
using pressure, the operation of coking should be conducted in 
ovens, where the gas could be removed by exhaustion as fast as 
formed. 

This is done at the gasworks. Here the retorts are exhausted of 
gas as fast as it is formed, and the coke made in this way is very 
hard and strong. Coal like that from Sullivan County gives a 
better coke when pressure is applied, and the block coal is almost 
worthless for coke unless it is distilled under a very great pressure, 
since it takes a high temperature to fuse and cement its carbon 
particles together. These experiments also assist in explaining 
why some of the caking coals will not answer, in the raw state, as 
fuel for smelting iron in the blast furnace, and why the block 
coal is used advantageously for that purpose. 

The closed top blast furnace, with its gas flues, may be very 
properly substituted for the retort in coking coal, with this 
advantage for the former—the coke is subjected to the additional 
pressure produced by the superimposed ore and limestone. In 
an experiment, not given in the table, it was found that the 
density and strength of the coke are materially increased by cover- 
ing it with lin. of sand, and permitting the gas to escape without 
additional pressure, 

I claim, therefore, that the dry burning or block coal of Indiana, 
contrary to the commonly received opinion, can be made, under 








two varieties, caking and non-caking coal, They were 
without reference to special good qualities, but simply because 
they were convenient, and the proximate and ultimate consti- 
tuents of most of them had previously been determined. The 
results are given in the following table :— 


Coals Coked under Different Degrees of Pressure. 
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1. H. K. Wilson, Sullivan Co., Ind...) 52°40 59°19 62°00) 62°80) 59°40 


2. Stone's, Pittsburgh, Pa. oes oe) 57°90 65°05 65°00 65°10) 66°10 
3. Barnett’s, Clay Co., Ind... oe = «6| 58°50 62°20 61°75) 62°60) 63°40 


4, Woodruff and Fletcher, Clay Co., Ind.| 57°56 58°85 60°40 58°50) 59°25 





5. Simonson's, Knox Co., Ind... 2. «+ 52°50 54°35 54°00) 54°30) 56°50 


6. Shepard and Haslett, Knox Co., Ind.) 55°50 56°10) 56°40) 57°95) 56°15 


The first column contains the per cent, of coke as determined 
by proximate analysis. The second column, the per cent. ob- 
tained in the small iron retort without pressure. The third 
column contains the per cent. when the gas escaped from the 
retort under a pressure of a column of mercury Sin, high ; the 
fourth under a pressure of Gin, of mercury ; and the fifth under 
® pressure of 12in, of mercury, or a little more than one-third of 
an atmosphere, ’ 

No. 1. Henry K, Wilson’s coal, Sullivan Co., Ind., isa glossy, 
jet-black caking coal. Ly proximate analysis it gave 52°40 per 
cent of coke, which is but slightly puffed. Charred in the retort 
without pressure, there isa gain of 6°70 per cent. of close-grained 
coke. When twenty grammes of coal were used, instead of ten, 
the coke had a beautiful, radiated structure. The rays were 
formed of fine columnar crystals, which extend from a central 
core, in all directions, to the circumference. 

Under a pressure of Gin, of mercury, the coke was increased to 
62°80 per cent., or 10°40 per cent. more than was obtained by the 
proximate analysis, and is close-grained and dense. 

Under 12in. pressure there was a loss of over 3 per cent. in 
weight, but the coke still remained close-grained, and exhibited 
but little tendency to puff up. 

In order to insure uniform results, about one pound of each coal 
examined was crushed in a mortar to a powder, and kept as a 
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proper treatment, into a remarkably strong and dense coke; one 
of the essential conditions being a suitable degree of pressnre to 
insure heat enough to fuse its refractory carbon into a homogene- 
ous mass, 

I believe, furthermore, that the above mode of testing coal is 
calculated to give afar better idea of its value asa fuel than it 
is — to obtain by the ordinary proximate analysis. It 
enables us to know at once under what conditions a coal must be 
distilled in order to fuse its carbon into a strong and dense coke. 
It teaches us, also, how a bituminous coal, when subjected to heat 
under pressure, may be converted into anthracite and not coke. 

It is my intention to pursue still further the investigation of 
coking coal under pressure, and I will arrange an apparatus for 
that purpose which will secure a pressure at least equal to one 
atmosphere. I will also test the effect of a reverse operation by 
exhausting the retort with a Sprengel’s vacuum pump. By these 
means, then, I believe that it is possible to point out the way to 
make a good coke from any coal which is not too much contami- 
nated with sulphur and other deleterious impurities, 
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A FAcTOoRY is to be started in Portland, Maine, for the manufac- 
ture of lenses of all kinds, including the compound achromatic and 
those of the peculiar shape required for deformities of the eye. 


Mormon ENGINEERING.—This morning we visited and examined 
the new double-action plunger pump, invented and just completed 
by Mr. W. J. Silver, of this city. It is the largest and_ finest 
piece of machinery ever manufactured in this Territory, and is an 
achievement of which the inventor and maker has reason to be 
proud, It wassetin motion at the works this morning, and 
operates like acharm. ‘The castings for this steam pump were 
produced, some of them—the heaviest --at the railroad shops, some 
at Davis and Sons’, and some at the Salt Lake Ironworks, that 
used to be, All the turning, boring, and fitting were done at Mr. 
Silver’s machine shops, and that gentleman fitted up a steam boring 
macbine expressly for this work, which operates with astonishing 
rapidity. ‘lhe steam cylinder of the pump has a l6in, bore, the 
plunger is 10in, in diameter, and has a 24in, stroke, At a moderate 
rate of speed the pump will throw out 450 gallons of water a 
minute, but the capacity can be increased, when required, to from 
600 to 700 gallons a minute, The great advantage of this pump 
over others, and which constitutes the improvement on which the 
letters patent were granted, is that it can operate with as great 
facility in one position as another, at any angle, which is an incal- 
culable advantage for pumping mines, saving a large amount of 
expense in excavating to attain’ positions nece with pumps 
which do not have this improvement, The cost of this piece of 
machinery is, we are informed, about one-fifth what it would have 
taken to put a Cornish machine of similar capacity at the ‘‘Emma,” 
for the use of which mine it is designed, and to the locality of 
which it will be taken on Friday. A number of gentlemen, among 
them President B. Young and Hons, John Taylor and A Carring- 
ton, have examined the pump and expressed themselves highly 
gratified with it,—Deseret (Utah) Evening News. 
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RAILWAY MATTERS. 


“Tux North-Eastern Railway Company have now formally taken 
possession of the Blyth and Tyne line. 

A CAR-WHEEL has been invented in the United States that has 
double flanges, one of them a supplementary flange, which is out- 
side of and immediately connected with the other, The object of 
the supplementary flange is, in case the ordinary flange should 
run-on top of the rails, to prevent the wheel from leaving the 
track. 

Tue construction of a line of railway from Verona to Legnano 
has been approved of by a ministerial decree. The proposed line 
will be 494 kilometres—30 English miles—in length, and will 
complete the communication between Verona and Rovigo, as the 
line between the latter town and Legnano has already been in 
construction some months, 

A Late telegram from the Hague states that the budget of the 
Dutch Indies for 1875 shows a surplus of 10,000,000 florins. This, 
together with 4,000,000f. surplus of 1873, after deducting ex- 
penses of the Sumatra expedition, and all accumulated surpluses, 
will be appropriated to the construction of railways in Java. The 
Dutch Government could not apply their surpluses to better 
purposes, 

In due appreciation of the expected vast increase of the goods 
traffic on the Russian railways in consequence of the favourable 
results of this year’s harvest in the grain-producing provinces of 
the south, the Government have ordered an augmentation of the 
watering stations, rolling stock, and in some cases the laying 
down of a second pair of rails, on ten railways, and have placed at 
their disposal the sum of 56,440,606 roubles, 


Tue Great Western Railway Company have at length taken the 
preliminary steps for the construction of a branch line to connect 
Kidderminster and Bewdley. When the new line is completed a 
great saving of time will be effected, as by the existing route vid 
Hartlebury and Stourport, travellers between Birmingham, 
Dudley, Stourbridge, Kidderminster, and Bewdley experience 
much inconvenience and delay for so short a distance. 


Tue Victoria Bridge, across the Brisbane river, Queensland, 
which was designed by Messrs. Robinson and Ianson, of Darling- 
ton, was opened for trafficon the 15th July last. It is lOL#ft. 
long, with a central roadway 30ft. wide, and two footways each 
Gft. wide, There are ten spans, two of 52ft. and the remainder 
of 82ft, each, the whole construction being on the lattice girder 
principle. There is a swing portion 172ft. long on the south side. 


A New Haven paper of recent date says : ‘‘ As an express train 
from Boston over the Shore Line was poms a rocky cut near 
Stony Creek, early on Friday morning, the hook end of a long fire- 
poker which hung out of the engineer’s cab caught in a crevice in 
the rock ; the poker struck John Gaffney, fireman, and hurled 


him out on to the track, fortunately beyond the reach of the | 


wheels. He was picked up in an unconscious condition and taken 
to New Haven. No bones were broken, but he was severely 
bruised.” 


THE promoters of the Mid-Northern Railway, which is intended 
to connect the Great Eastern and North-Eastern systems at Swin- 
ton, near Rotherham, and at Doncaster, have determined to adopt 
a novel, and what it is believed will prove, according to our con- 
temporary Capital and Labour, an attractive arrangement. All 
shareholders holding £100 of ordinary stock and upwards will 
have the privilege of travelling on any portion of the proposed 
line in first-class carriages at third-class fares, The suggestion 
has, itis said, already brought in numerous applications for shares, 
and the capital is being rapidly subscribed for. 

GerMANY during the first half of this year had 411 miles of new 
railroad opened for traffic within its borders, in nineteen different 
lines, the longest of which was 64 miles in length. During the 
same time in Austria and Hungary ten new lines were opened 
with an aggregate length of 205 miles. During the same period 
about 640 miles were completed in this country, or more 
than in both those great countries, so our lack of activity in 
new construction appears only in comparison with our previous 

reat activity and not in comparison with Europe. There has 
fom an unusual amount of construction in Germany lately, but 
most of the lines are very short ones, 


Tue Prussian Minister for Trade and Public Works has issued 
instructions that at all the larger and more important railway 
stations in that kingdom the admission of the public to the wait- 
ing-rooms and platforms is in future to be restricted to those 
persons who have taken tickets or paid an entrance fee, which is 
fixed at two groschens for each person, In fulfilment of this new 
regulation the Directorate of the Hanoverian State Railways have 
already introduced it at the stations of Luneburg, Celle, and other 
places where many idle people congregate to witness the arrival 
and departure of the trains out of sheer curiosity or want of any- 
thing better to do. 


Tue Berlin semi-official Norddeutsche Allgemeine Zeituny an- 
nounces it to be the intention of the Governments to introduce a 
second postal route to Egypt and thence to India, China, Japan, 
and Australia, the sea voyage commencing at Naples, and the 
service to be performed by French steamers, and it is to be ex- 
pected that the mails will be greatly accelerated by this new 
arrangement, The Germans will also derive some benefit from it, 
if only by increasing their opportunities of writing to those coun- 
tries. It is probably in connection with this project that a direct 
daily train is to commence running on October 1st between Berlin 
and Rome, performing the whole distance without changing car- 

iages, which are to be fitted up with sleeping lati 
and refreshments, in fifty hours. 


Tue town portions of the Aberdeen district tramways were 
opened for tratfic at the t of September, and the 
result of the first month’s working shows how thoroughly the 
public appreciate the convenience of this mode of travelling ; 
95,000 passengers have been carried during the month, and the 
gross receipts reach £435, The length of single line of tramway is 
scarcely three miles. It has been constructed from the designs 








and under the personal superintendence of Mr. H. Gore, o 
London, who advocates a special mode of laying tramways 
avoiding the use of concrete. The tramways at Aberdeen 
are exposed to a very severe test, owing to the constant 
passage over them of carts and drays conveying heavy blocks of 
granite—-many weighing four to five tons—from the quarries to 
the quays. The mode of securing the longitudinal sleepers to the 
cross-ties, adopted by Mr. Gore, appears to resist the tendency of 
the tramways to sink below the level of the roadway. 


THE new line of railway between the Finsbury Park station of 
the Great Northern Railway, and the Highbury station of the 
North London line, is now almost comple’ and will be opened 
for traffic early this month, when the Great Northern Company’s 
trains will be enabled to run to and from the Broad-street station, 
vid the North London line, The new junction line, which is 24 
miles in length, has involved a large outlay, and a considerable 
amount of engineering skill, in consequence of the peculiar 
nature of the works. Thus a skew bridge 230ft. in length 
had to be constructed to carry the new line under the Great 
Northern, which has here eleven lines of rails, yet the traffic 
was not interrupted. There is a tunnel, 600 yards in lengt 
which is run under Highbury-crescent, Highbury-place, an 
Highbury-mews, On eme' from the tunnel the line 
passes through a cutting to its junction with the North 

ndon line, The new station arrangements at Finsbury Park 
in connection with the new line are on a large and comprehensive 
scale. The Finsbury Park station has been entirely reconstructed, 
d a much enlarged. Mr. Johnson, the company’s engineer, 





and v 
has d ed the whole of the works, which have been carried out 
by Mr, Fairbank, the contractor. 








NOTES AND MEMORANDA. 


BLACKING brass is simply done by plunging the brass object fora 
—_ short time into nitric acid, and then into the fire, when the 
acid evapcrates and leaves the dead black well adhering film of 
oxide of copper behind, 

THE survey ordered by the United States Government to ascer- 
tain the practicability of laying a telegraph cable through the 
Pacific Ocean, between that country, China, and Japan, has just 
been fully pleted by Commander G, E. Belknap, of 
U.S. steamship Tuscarora, The greatest depth of water measured 
was 4037 fathoms, or 44 miles. Nothing to interfere with the 
working of a cable was discovered. 

Tue hay in some parts of Iowa is so very abundant [and cheap 
that it has been found more economical asa fuel for steam purposes 
than peat or any other substance. One enterprising inventor 
writes to the Scientific American to know if he can obtain a patent 
for the idea of using hay for fuel in steam boilers, He thinks it 
new in the annals of steam engineering to use hay for firing. The 
use of straw for making steam is now very common, but we have 
not before heard of hay being employed for this purpose. 

As long ago as 1837 aseries of experiments was made by order of 
the Italian Government, to determine the resistance of tubes to 
the flow of air through them : it was found that:—(1) The resist- 
ance is directly as the length of the tube. (2) It is directly as the 
square of the velocity of the flow. (3) It is inversely as the 
diameter of the tube. And as the volume is directly as the square 
of the diameter when the velocity is given, it follows that, under a 
given pressure and velocity, the relative resistance—that is to say, 
the resistance divided by the power—will vary inversely as the cube 
of the diameter. 

Tue Philadelphia 7'rade Journal, in an editorial on improvement 
in cast metals, recapitulates the advantages gained by the modern 
scientific manipulation of cast iron, in a concise and forcible 
manner. In the past 40 years the gross weight of our cast iron 
articles has been diminished fully one half. Half a century ago 
the iron frame of a Washington printing press weighed nearly 1000 
pounds; and although it was an arch of metal Yin, wide by 
3in. thick, so poor was its quality that it was often broken by 
the pull of one pressman’s arm, Our present smooth light castings 
show an elasticity under strain which approaches the service of 
wrought iron, allowing a large reduction in weight of metal and 
in the consequent expense, 

Ir has become quite common for French wine merchants and 
confectioners to use fuchsine to heighten the colour of their wares. 
The poisonous properties of this substance have been repeatedly 
demonstrated, so that, in addition to its being a mere adulteration, 
its consumption in other substances is directly detrimental to 
bealth. The presence of the substance can be readily recognised 
in the following manner :—Place about 14 oz. of the suspected 
compound in a phial, and treat first with 150 grains of subacetate 
of lead, and then with 300 grains of amylic alcohol. If, after 
agitating the mixture, the alcohol which separates appears colour- 
less, no fuchsine is present ; if the alcohol is coloured red, the 
reverse is the case, 

Ara recent meeting of the French Society of Civil Engineers, 
M. Lencauchez made a few observations on the nature of phosphoric 
steels and irons, and the processes suitable for eliminating the 
phosphorus during their production. He showed how, by the use 
of plumbago crucibles alone, MM. Verdie and Mioolon were 
enabled to produce cast steel from scrap iron of very good quality, 
attributed to a pretended secret of manufacture, which would 
assuredly not have produced any of the promised results, if, 
instead of the plumbago crucibles they exclusively employed, these 
gentlemen had been obliged to make use of ordinary fire-clay 
crucibles, in which the presence of the silicium would have changed 
the nature of the reactions. 

Dr. T. L. Puipson, F.C.S., in a note to the Chemical News, 
says: Many years ago I made some experiments on the measure- 
ment and the chemical action of solar rays in Paris, and described 
a method which I believe capable of giving more accurate results 
than any hitherto obtained. Having discovered that a colourless 
solution of molybdate of ammonia in sulphuric acid became 
greenish blue when exposed to the sun, and colourlessjagain during 
the night, and that the amount of chemical action exerted to 
produce this tint may be accurately determined by a dilute solution 
of permanganate of potash, it suffices to operate always upon the 
same quantity of substance, and to expose it to the light for the 
same period of time, and in every respect in the same conditions, 
in order to possess a perfectly accurate process by means of which 
the problem of the chemical intensity of solar light may some day 
be solved in a completely satisfactory manner. 

WHEN hydrogen gus is generated from zinc and dilute sulphuric 
acid in the usual manner, it frequently happens that the gas con- 





tains more or less sulphuretted hydrogen, asindicated by the odour | 


and by its action on lead paper, This contamination has no doubt 
often misled careless experimenters, Sulphuric acid is itself re- 
duced to sulphuretted hydrogen by the action of nascent hydrogen, 
and this often happens when too concentrated acid is employed. 
Commercial zinc may also contain sulphur compounds, which 
yield, with sulphuric acid, sulphuretted hydrogen. The latter gas 
is sometimes absorbed by passing the hydrogen through an alkaline 
solution of lead. Lowe has recently devised an improvement on 
this by mixing with the acid employed a solution of sulphate of 
copper. This solution is decomposed by the sulphuretted hydrogen 
before it leaves the generating flask, sulphide of copper being pre- 
cipitated. A portion, however, of the copper is reduced to a 
metallic state by the zinc, so that it is necessary to watch the 
generator, and add a little copper solution whenever the liquid 


loses its blue colour, The gas 1s generated more rapidly when the 


copper is added than without it. 
Proressor Fieck, of Dresden, has been investigating the 
quality of chloralum, of which, as a disinfectant, so much has been 
. He states that it is made as follows:—A calcareous and 
slightly ferruginous clay is treated with crude fuming hydrochloric 
acid, and dissolved as much as possible. The concentrated liquid, 
after letting the undissolved particles settle, is decanted, bottled, 


f | and sold as ‘‘chloralum.” It has its name from the chloride of 


aluminium it contains, The undissolved residue, just as it is left, 
is dried in leaden pans, and this furnishes the ‘chloralum 
powder.” In the above chloralum liquid, wool or wadding is im- 
mersed, saturated with it, pressed and dried, and this gives the 
“chloralum wool and wadding.” The impurities of arsenic, lead 
and copper are caused by the impurity of the solvent, hydrochloric 
acid, or of the apparatus in which the dissolving of the clay takes 
place, The real value of the contents of the chloralum bottles 
cannot be set above one-seventh of the price at which they are 
sold. The value of the chloralum powder sold in tin boxes cannot 
be fixed higher than one-fifth of the selling price, it being simply 
a dried waste product. A solution of 10 grms, of alum in 1 Ib, 
of well-water replaces in all cases the above preparations, in which 
all constituents, except the chloride of aluminium, are impurities, 
viz., poison, ‘T'o fix the value of chloralum as a disinfectant, equal 
volumes of sewer liquid were treated with chloride of lime, alum, 
sulphate of iron, chloralum, caustic lime, and chloride of mag- 
nesium, and the clear supernatant liquid tested with alkaline 
silver solution for its percentage of putrefying matter. The use- 
ful effect of these disinfectants and clarifiers is represented by the 
following figures :— 
Chloride of lime disinfects 100°0 per cent. putrefying matter. 
Causticlime.. .. » 846 rs » 


8 phate ft ii » 80°4 » ”» 
a ol os . 767 . 

Chioralum .. .. 7) 74-0 o . 
Chloride of magnesium ,, 571 ” » 


_ The disinfecting and clarifying effect of chloralum is, as we see, 
inferior to those of alum or sulphate of alumina and of green 
vitriol, both of which are considerably cheaper than the chloralum. 
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MISCELLANEA, 

THE advices from Rome state that the general meeting of the 
shareholders of the Roman Iron Mines Company has unanimously 
approved the convention signed by Signor Rusconi for the con- 
struction of the railway between Talfa and Civita Vecchia, The 
line will be made by an English firm, and with English capital. 

At the séance cf vhe French Academy of Sciences on the 31st of 
August, M. Lecompte proposed to utilise the ebb and flow of the 
tides for compressing the air which will be required in the proposed 
tunnel under the Channel, and especially to take the place of steam 
in driving the Brunton machines now being tried for the perfora- 
tion of the limestone rock, 

THE first iron sea-going sailing war vessel in the United States 
navy has just been launched at Roach’s shipyards on the Delaware, 
The construction of five iron sloops of war was authorised by Con- 
gress at its last session, a contract for two of them being awarded 
to the famous firm in question. The event is one of considerable 
importance in the history of the American navy, 

THE English coal-cutting machines have been in use for some 
months past in Austria. The Neue Freie Presse is informed that 
the Austrian Government, in view of the important effects which 
the invention is likely to have as regards the Austrian coal 
industry, is about to appoint two commissioners to prepare a 
detailed report of the working of the machines, and the probable 
economical consequences of their general employment. 

AMERICAN advices state that the business of the foreign steam- 
ship lines running into New York has decreased alarmingly. The 
Hamburg line has withdrawn several of its steamers, the Bremen 
line has followed this example, the Baltic and Lloyd Company has 
taken off all its vessels, and the whole fleet is now lying idle at 
Stettin. This company was obliged todiscontinue. In factall the 
lines suffer to a great extent, none of them carrying more than 
one-third the usual number of steerage passengers, while freights 
are very light, and competition has driven rates down so low that 
little money can be made, 

A SHIPMENT was made a few days since by the express company 
of Denison, Texas, to a leading New York carriage manufactory, 
of a sample of Bois d’Are timber, for the purpose of testing the 
superiority claimed for it in the manufacture of light wagons, 
buggies, &c. &c. It is believed by competent judges that this 
timber will take precedence over all others for this purpose as 
soon as its excellences are understood. It is heavy, strong and 
very durable. The experiments may lead to an extensive trade in 
the Bois d’Are timber in Northern Texas, where it grows in an un- 
limited quantity. This Bois d’Are, or Osage orange, has long been 
used for hedges on the western prairies, the seed being obtained 
from Arkansas and Texas. The latter State has a large supply of 
this timber—one of the most solid in the world—and it is now 
likely to be utilised more than ever, 

New York advices describe the following attempt at fraud. The 
railway whose name was used is an important work in course of 
construction in the Argentine Republic by respectable English con- 
tractors. An advertisement appeared in a morning journal for 
1000 workmen to go to Buenos Ayres to work on the Buenos Ayres 
and Campana Railroad. Many applications were made at the so- 
called ‘agency,’ andeach man was charged 2 dols. on being en- 
gaged, receiving in return a card bearing the inscription—* Arthur 
Mackenzie, 619 Broadway, room 6.’ The men were instructed to 
be at Castle Garden on Friday afternoonat 4 o'clock, where a 
steamer would be in readiness to convey them to their destination. 
The whole scheme turns out to be a heartless swindle, and two men 
who appear to have been engineering it—C. W. Johnson and 
Edward Cameron—have been taken into custody. When the 
officers entered their ‘ place of business,’ upwards of 2000 working 
men were standing waiting to be engaged.” 

A RETURN has just been issued of all the iron-plated ships 
building, or ordered to be built, in the year 1874. It shows that 
seven vessels—viz., Inflexible, Fury, Thunderer, Superb, Temeraire, 
Shannon, and Rupert, were in process of building. Of these the 
Rupert was completed on the 1st July, butit is as yet uncertain 
when the others will be ready for commissioning, Only one iron- 
clad, the Inflexible, is building at Portsmouth, but the Thnnderer is 
being finished there. She was built at Pembroke, where the Fury 
and the Shannon are now in course of construction, The Superb 
and the Temeraire are at Chatham, from which yard the Rupert 
was also sent out. The Superb, Temeraire, and Shannon are 
broadside ships, and the first named will carry twelve guns, the 
second eight guns, and the third uine guns. The others are turret- 
vessels, carrying four guns each, All are only partially armour- 
plated above the main deck, and the hulls of the Temeraire and 
Shannon are sheathed with wood. In addition to these ships, two 
others—-the Nelson and the Northampton—have been ordered to 
be built, but the designs for them have net yet been completed, 

THE working men of this country are not the only working men 
| who have to complain of reduced wages, Things are not better 
for them in the United States than they are here. The American 
| Manufacturer says:—“*It requires but a casual reading of the 
| daily papers to discover that wages are being reduced all over the 
country. Hardly a day passes that we do not read in our exchanges 
of half a score of notices given by proprietors of reductions in 
wages, or of strikes following such notices. Nor is this contined 
to any section. To-day it is west of us, to-morrow east, and 
again it is in our midst. In theiron trade and its associate in- 
dustries there is a movement towards cheaper labour, And this 
is the result, not of desire, but of necessity. No manufacturer, no 
ore or coal operator courts astrike or desires to see his works idle i 
it is possible to keep them in operation. It is not a pleasurable 
sensation to pass one’s works and see them dull and deserted. It 
is more to his interest, as well as to his comfort, to keep them 
going. But the present state of the iron trade has forced upon 
many of the works of the country the necessity of a reduction. 
We grant that the present depression is the result, in a measure, 
of over production, but that does not help the matter. It might 
be that by running mills on less time stocks could be reduced and 
prices be maintained and advanced, but reduced time means re- 
duced wages. It seems that in whatever light it is viewed there 
must be a decline in wages.” 

THE Japanese Mail states that the mint at Osaka is in every 
department complete with the latest appliances and in splendid 
working order, including the manufacture of sulphuric acid, nitric 
acid, coke and gas, for the requirements of that establishment. 
The number of coins struck during the year 1873 were—gold pieces, 
5,527,600 ; silver, 20,376,955 ; copper, 1,305,340. The striking of 
copper coins only regularly commenced during the month of De- 
cember, although a great deal of the work had been previously 
done by preparing the copper for coinage. The building for the 
copper age is pleted, and is attached to the mint. It is 
440tt. long, in red and white bricks, with stone basement, altogether 
very substantial and or tual. The y is capable of 
striking some 140,000,000 copper pieces annually. Some of the 
gold and silver coins have undergone a trifling alteration in diameter, 
greatly improving their appearance, and the subsidiary silver coins 
have also been slightly increased in weight. The design in these 
coins has also been » 80 as to indicate the value in large 
Japanese characters on the reverse, while on the obverse side the 
value has been introduced in Roman letters, which is a great con- 
venience to foreigners, and will go far to encourage their being 
made current in the Chinese ports and the neighbouring colonies, 
where the want of subsidiary silver currency is greatly felt. 
Roman letters and numbers are also indicated on the obverse of 
the copper coins. The old gold coins, such as the ‘‘Obang,” 
*Kobang,” ** Nibu,” and ‘‘ Nishiu,” are no longer in circulation ; 
this is also the case with the silver ‘‘bu” and “‘ishiu.” The ol 
copper coins, however, are still in circulation, and do not bear any 
fixed value as compared with the gold and silver yen ; these are 











at the rate of the day, and will continue so until 
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Messrs. ELCE AND ARUNDEL, Manchester, have made two very 
elegant, and one of them a very important, improvements in 
slubbing and roving frames, which we illustrate in the accompany- 
ing cuts. The invention is an illustration of the roundabout ways 
machine constructors have sometimes resorted to in order to 
accomplish a certain purpose—a curious circumstance, because one 
would suppose that the more immediate means—the straightest 
way—would suggest itself first of all. As these improved motions 
will interest many of our readers who may not be particularly 
acquainted with spinning ma- 
chinery, on account of the inge- 
nious way in which the improve- 
ments are accomplished, it will be 
necessary to allude briefly to the 
arrangements hitherto in use. 

The spindles, pitched in zigza 
fashion in two rows, one behin 
the other, are supported by two 
rails; the bottom one supporting 
the spindles is stationary, while 
the upper one serves them as a 
lateral guide, and is a support to 
the bobbins, which revolve inde- 
pendently of the former; in addi- 
tion they rise and fall in order to 
wind the sliver—as the future 
thread is called when passing 
through these machines—on the 
bobbin regularly, one beside the 
other. The rail which imparts 
the perpendicular traverse motion 
to the bobbins also carries, like 
the other, two shafts with wheels 
to give rotary motion to the bob- 
bins, and hencearises the necessity 
to transfer motion from a station- 
ary centre to a movable one. 
In the ordinary frame this is 
done by means of a train of spur 
wheels studded on a frame tech- 
nically called the “swing frame,” 
which is longer than the direct distance between the two centres, 
and jointed so as to accommodate the variation in length occurring 
during each rise and fall of the rail. The joint is in the centre of 
the first driven wheel of the train, and this moves alternately 
and bodilyin the opposite direction of the driving wheel—not 
unlike a sun-and-planet motion, but only accomplishing a 
fraction of a revolution, Now it will be seen that in the 
first case the train of wheels, and consequently what is 
driven by it, must lose speed, and if it is moving in the 
opposite direction to the driving wheel it must gain speed, 
and this, of course, means irregular rotary motion to the bobbing 
which receive already a regularly decreasing speed from the diffe- 
rential motion—the happy thought of Houldsworth—so as to main- 
tain a regular circumferential velocity of the bobbin as it increases 
in diameter by the sliver being woundon. But irregular surface 
velocity of the bobbin is equivalent to uneven produce, because 
the rollers which give out the material revolve at a constant 
velocity, and so do the spindles; consequently if the bobbin moves 
quicker it must stretch the sliver to the same extent. The irregu- 
larity amounts to from two-thirds to one revolution of the bobbin 
during each rise and fall, which is equivalent to from 6in. to 9in. 
of sliver with bobbin 3in. diameter. How ingeniously this evil 
is remedied our drawing clearly indicates. A bevel wheel on the 
neck of the ‘‘Jack-in-the-box”--as the differential motion is 
called—takes the place of the former spur wheel and gears into 
another bevel wheel, the boss of which slides freely into the boss of 
a third, which again drives a bevel wheel on the end of a single 
shaft—instead of two as before—which gives motion to the bobbins. 
The top bevel on the inclined shaft is held at the proper distance 
from the centre by means of a collar; the same office is performed 
for the lower one by means of a screwed sleeve with shoulder on 
the swivel bearing, through which the shaft slides as the distance 
is lengthened or shortened. This plan, we learn, is fast becoming 
popular with spinners, and we are sory to hear that the same is not 
the case with the second improvement, which consists, as we have 
said already, in making one shaft do for two, and dispensing with 
those awkward skew bevel wheels which are necessary in the old 





| system 7 reason of the shaft not lying in the centre of the spindle. 
| We should have thought that the friction saved in driving one 
| shaft instead of two, and also that of the skew bevels, which must 
be much greater than in regular gearing, would have been a suffi- 
| cient inducement to adopt the new plan. Besides, the new rail 
presents a much neater appearance, it being in the form of a 
trough with a plain wooden top, and does away with a lot of lum- 
bering covers. But we are told that the new rail, with its 
single shaft and one plain spur wheel driving both spindles, and 


special purpose. A pipe of 70 centimetres diameter of the ordi- 
nary thickness of four millimetres, and a pipe of one metre and 
five millimetres thick were laid in the ground in the mode adopted 
for the mains in Paris, the trenches having been dug in such a way 
that there was a space of a quarter of a metre between each side 
of the tube and that of the trench, and that the filling in above 
each pipe should be one metre in depth. The pipes in ordinary 
use are four metres in length, but in order to spread the weight 
over a larger surface pipes six metres long were adopted for the 
experiment, and one end of each 
was left open to allow of access 
to the interior. 

The trial was made by placin; 
on the soil above pipes pigs of 
from four up to twenty tons 
weight, which were supported on 
aplatform composed of timber,and 
having a surface of eight square 
metres. This platform was laid 
} pe two pieces of timber, each 
50 centimetres long and 25 centi- 
metres wide, and placed 1 metre 
80 centimetres apart, which repre- 
sented the tires of the two 
wheels of one of the axles of a 
locomotive of forty tons. The 
apparatus for the indication of 
the deformities produced consisted 
of a circulardisc of sheet iron with 
nine radial rods, each supported 
by two small guides screwed to 














on which a bevel rim is cast in one piece, into which the bevel 
wheel on the shaft gears, cannot be made as cheaply as the old 
system, and many spinners prefer, therefure, to use the im- 

roved driving motion as substitute for the swing frame, 


Bat keep to the old form of the rail with its two 
| shafts, each carrying one of those odd-looking skew bevels 
to each spindle and to each bobbin. Spinners, as a class, 
are the last to pay a higher price for an innovation which 
will not yield a direct return, such as an increase in the quantity 
or improvement of the quality of the produce. It would be in- 
teresting to know whether, and how much, less power is required to 
drive one of these patent frames as compared with the old system. 

We cannot conclude this notice without venturing the opinion 
that there cannot be much more room for improvement in slubbing 
and roving frames, they are already so complicated—in fact the 
most complicated spinning machines without exception—and the 
motions employed are so ingenious, that marked improvements 
such as these under notice, must command our admiration in a 
higher degree than usual. 








SHEET IRON GAS PIPES AND THEIR POWER 
OF RESISTANCE. 

THE Paris Gas aes aed have lately laid down a main one metre 
in diameter and one kilometre in length from St. Maude to the Place 
du Tréne, Hitherto sheet iron pipes covered with bitumen have 
not been applied to mains of that dimension, and it was important 
to ascertain how such pipes of a moderate thickness would answer 
beneath the public roads, where they would be submitted to the 
—— and accidental pressure tending constantly to produce 

eformity. 

The company had already adopted sheet iron pipes of 70 centi- 
metres diameter without any important deformity being produced, 
and it was only necessary to submit the metre pipes to similar 
pressure to ascertain what effect it would produce, all theoretical 
calculation being deemed untrustworthy. A comparative trial 
was therefore made with the aid of an apparatus planned for the 








the disc and provided witha spiral 
spring which kept its outer end 
pressed against the inner surface 
of the pipe. The guides of the 
rods were provided with a set 
screw to hold the latter in place 
while the apparatus was g 
placed in the pipe. The only ob- 
ject of the rods at the lower part 
of the disc was to maintain 
the centre of the latter in the axis of the pipe, and when 
the apparatus was in place both the guides of these lower 
rods were screwed firmly to the disc, Thus any altera- 
tion in the vertical diameter was measured fromthe centre. In 
the centre of the disc was an opening 20 centimetres in diameter, 
fitted with a piece of iron covered with leather, which carried a 
circular piece of paper. Each iron rod on the upper part of the 
disc was fitted with a pointer held in a small tube by a spring and 
provided with a copper button. When the apparatus was in its 
place a finger was pressed on each button, and the position indi- 
cated by pricking through the paper, the leather behind pveetas 
the point of the ns turned. When a load was laid onthe 
platform above the position of the pointers was again pricked 
through the paper, and the difference between the two marks 
showed the amount of deformity produced. The results obtained 
were then transferred to a diagram of the same section as the pipe 
itself. 

By comparison of the diagrams obtained, it was found that with 
a load of twenty tons pressing on the pipes for 130 hours that the 
one metre pipe had given way vertically to the extent of 0 0285 
metre, or 2°85 per cent., and the smaller pipe 0°031 metre, or 4°30 
per cent, The conclusion was that a pipe one metre in diameter 
and five millimetres thick offered greater resistance than a pipe 
70 centimetres in diameter and four millimetres in thickness, 
which had already proved itself satisfactory in practice. It was 
found by further experiments that when a pipe had once been 
deformed by a heavy load, it only recovered itself to the extent 
of a few millimetres when the load was removed. After these 
experiments a main one metre in diameter was laid from the gas 
works at Saint Maude to the Place du Tréne, and as the joints 
were made they were tried with compressed air under a pressure 
of 70 millimetres of the mercury manometer, the pipes themselves 
having been previously tested under a pressure of five atmo- 
spheres. These trials revealed a few defects which were easily 
repaired, Since that time the main in question has been in use 
constantly, without exhibiting anything contrary to the results of 
the experiments above recounted. 
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COMPOUND ENGINES OF THE STEAMSHIP LY-EE-MOON, 160-HORSE POWER NOMINAL. 


F COMPLETE PLAN 
-o 








=a 





ss 








Swain Se 
$ 





fimeniil 


ZG 





qin Z 
A> QrtTTUta 


y"4 
we 


% 
Z 
1A 
g 
g 


Qy ASS 
Se SS 
STAI $ 


Ss 
Ss 
NAICS 


- Yoo 
Ulty — ty Jj Za 
"OO al 








250 





THE ENGINEER. 


Oct. 2, 1874, 





= —— 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents ) 


LOCOMOTIVE TELEGRAPHS, 

Sir,—The accompanying engraving illustrates a plan for 
placing a locomotive in telegraphic connection with a station or 
signal box during its journey, A rectangular bar of iron 2in. deep, 
jin. thick, is supported on insulating chairs, and a wheel bolted 
to the buffer beam of the locomotive presses with spring pressure 
on this insulated bar. The insulated baris one conductor, and the 
rails serve for the return current in licu of the earth plates. The 
wheel is of brass, and the fork connection is fitted into a square 
brass guide ; the block in which this square guide slides is com- 
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| often uncovered while the vessel was on an even keel, or nearly 
| so, These short vessels are not thus affected in rough weather. 
The sketch shows the position of shafts, and the angle allowed 
for in rolling is an extreme roll of 30 deg. that is, the throttle-valve 
at that angle would be shut nearly. H. HARRISON, 
Nagasaki, Aug. 3rd. 
DIAMOND ROCK BORING. 





Sir,—The only published results I have seen relating to the 
cost and speed of boring by the above system are contained in a 
paper read before the American Institute of Mining Engineers. 
The writer gives particulars of a borehole put down in Chesterfield 

| County, Virginia, of «a total depth of 1142ft. The hole was 2in. 
diameter, and the diamond bit used was an annular one, so as to 
| produces cores of the ground bored, The whole time occupied, 
























a 
=) 
SS 
NS 














A INSULATING CHAIRS, B BLOCK CF WOOD SOAKED I! MOLTEN PARAFFIN 


pasos 
we ehAs 


posed of wood soaked in molten parafline. A wire from the insu- | 


lated wheel and another from the locomotive are connected to the 
electric indicator and alarum; the conducting wires from the 
station or signal box are connected respectively to the insulated 


bar and the rails, thereby placing the locomotive in perfect | 


telegraphic communication during any portion of its journey on 
which the insulated bar is fixed, The value of this plan must be 
obvious to any one acquainted with electric manipulation ; for not 
only are signals given that cannot possibly be mistaken, but any 
signal can be rescinded with ease ; also should a breakdown occur 
no time is lost in dispatching an engine, and also the horrible 
shrieking of locomotives’ challenging signals entirely dispensed 
with, PHILIP BRAHAM, 
6, George-street, Bath. 





MARINE GOVERNOR, 


Srr,—I enclose you a sketch of plan of governor fitted by me to 
the engines of my ship, and although it contains no delicate or 
intricate mechanism, it is simply perfect for the purpose 
intended. To the deck beams I attach the pendulum rods and 
weizhts A and B of suitable weight to overcome the friction, &c., 
of the throttle-valves, which in this case is 68 lb. ; these rods are 
then connected to the throttle-valve handles by the rods D D 
and the levers © C ; the length of the connecting rods D D is such 
that when the weights A A hang vertically, the throttle-valve is 
wide open ; any rolling now in one direction simply keeps the 
valve open, as the rods and weight, &c.. roll with the ship, but on 
the reverse ro}l the weights remain vertical, while the vessel moves 
partly round them, and the engines move partly round the throttle- 
valves every alternate roll, the throttle-valve being held stationary 
by the weights. With properly proportioned levers no racing can 
occur, This system gives to the submerged propeller a wide 
throttle, thus maintaining a more equable power of propulsion and 
a saving of fuel at sea in rough weather. 

The vessel has two of Silver’s governors fitted, which I found of, 
little use (except to make a great noise) and for reasons which I 
will endeavour to explain briefly. The screws of this shipare 1Oft. 
from centre to centre and only immersed 3in. when at deep 
draught. Now, at 5ft. from the centre of oscillation the velocity 
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of a point, say the centre of screws, while rolling travels faster 
than the centre of screw placed amidships, i.ec., the screws are 
covered and uncovered more quickly than those of single screw 
ships—hence racing commences and ends more quickly, Again, the 
principle of the Silver's governor is such that its action depends 
entirely on an increase or decrease the speed of the engines 
governed byit, i.¢., without oneof these changes no effect can be pro- 
duced on the throttle-valve, therefore racing of engines is used to 


check the same evil, In small twin screw vessels like this the | 


rolling occurs so quickly, that before the throttle-valve is properly 
affected the screws are again submerged and no check on their 
racing worth speaking of is effected by the Silver’s governors, 
owing simply to the quick roll and the principle before mentioned, 
it occurred to me to use the same means of correcting the evil of 


racing that originated it, viz., the motion of the ship in rolling, and 


for this reason I fitted the pendulum governor. 

Pitching rarely affects short vessels like this—170ft. long—as 
is simply proved by the entire absence of racing in this case. These 
vesseis follow the seas steadily at all angles in a fore and aft direc- 
tion, the only trouble being the rolling. 

In ships ft. and 
them, leaving them supported in two, three, or more places princi- 


down to 200ft. long the seas pass under 


WHEEL 


including all work and repairs, was seventy-seven twelve-hour 
shifts—the work being carried on day and night. The rods were 
generally drawn every 10ft. or 12ft. and the coresremoved. The last 
4ft. 8in, of the hole was in solid granite, and at this depth it was 
bored at the rate of 1ft. per hour. The average rate of boring 
was 29°66ft. per day. 

In this country I believe the Diamond Rock Boring Company 
have put down a borehole 1007ft. Gin. in seventy-one working days, 
or an average rate of 14°19 daily. 

The Philadelphia and Reading Coal and Iron Company are sink- 
ing someshafts on the system referred to by Major Beaumont in 
his paper read before the Iron and Steel Institute at Liége. <A 
number of holes are bored around the circumference of the shaft to 
a depth of 200ft. or more. The boring machinery is then removed, 
the holes filled with sand, and the blasting is done by emptying 

| some 4ft. or 5ft. of the holes, chargingand blasting. The blasting 
in this case was done by electricity. In one shaft, between the 

| Istof May and the 1st of June following, they sunk 112ft., being 
an average of 4°15ft. daily. This includes the time taken in timber- 
ing 12%ft. and bratticing 125ft. of the shaft. Inthe other shaft they 
commenced drilling on May 6th, and by June 16th following—a 
period of thirty-six working days—they had bored thirty-five holes 
to a depth of 200ft. each. The sinking in this shaft is now pro- 
gressing at the daily rate of 5ft., or 10 yards weekly. ‘The result 
of the trial of this method of shaft sinking in Wales will be looked 
forward to with interest. 

The remarks quoted by a correspondent in last week’s journal 
respecting some unsatisfactory drilling in Wales seem directed 
against the management and supervision, The system of boring 
by diamonds with a rotary motion is a most desirable one, and 
when proper supervision is exercised results are obtaine] which 
are astonishing when compared with ordinary boring. Every 
system is liable to suffer from the lashes of local directing manage- 
ment, and from some experience I have had with the diamond drill, 
Ishould say that Wales and the west country have in this respect 
suffered severely. The ability shown by Major Beaumont in per- 
fecting diamond drilling has placed this system much in advance 
of any other, and, although failures have occurred, they are 
generally traceable to causes apart from the machine itself. 

The Guildhall, Bristol. M. GEorrReY MORGAN, 





Simr,—Your correspondent “R. S. L.” for some unexplained 
reason has undertaken tocriticise the system of diamond rock boring, 
which he asserts “‘ theoretically seems good, but has not in practice 
done so well as prophesied.” As a proof of his assertion he 


| instances a speech of the chairman of the Welsh Collieries Com- 
| pany, and the progress of the boring at Rampside, and finally 


oldly asserts that ‘‘in the great majority of cases the boring 


| executed by it (the diamond drill) is not at all satisfactory either 


as regards speed or certainty of result.” 
Now it seems to us that ‘“‘R. S. L.” has fallen into the serious 


| 
| error of generalising from very insufficient and particular data, 


while at the same time he has made a sweeping statement which 
may be injurious to the Diamond Rock Boring Company, and 
which he ought to either prove or retract. No doubt it would be 
| a8 great an error to make picked —— the test data for judging 
of Major Beaumont’s patent, as it would be for any outsider to take 
‘*R.S, L's” evidence asof any value. Therefore, in writing to con- 
tradict the statement of your correspondent, we keep this danger 
in view. It is only fair to you and to your readers to state, in 
doing so, that we, as agents for the Diamond Rock Boring Company 
in the North of England, are necessarlly interested parties, While 
this may be a disadvantage in one sense, we, at any rate, have the 
practical knowledge which ‘‘ R. 5. L.” has not, and are able to say, 
without fear of contradiction, after completing thirteen holes, 
that almost without exception these holes have been put down to 
the entire satisfaction of our employers, who have in many 
instances again engaged the di 1 boring machine. 
| Weare putting down a deep hole which, although it was only 
, commenced about eight months ago, is now between 1200ft. and 
1300ft. deep, and we have successfully proved various seams of 
minerals in the course of progress, 

We have not been so successful in all instances, nor do we ex- 
| pect to be ; but we claim broadly that the diamond rock borer 
will do its work in less time, more effectually, and with greater 
satisfaction to its employers than any other machine extant, 
and we venture to affirm that if ‘‘R. 8. L.” will descend from 
| the region of assertion to that of fact he cannot prove to the 
| contrary. BLUMER BROTHERS, 

Darlington, Sept. 30th, 











CORROSION IN STEAM CYLINDERS. 

S1r,—In considering a letter by “‘ A Ten Years’ Reader ” pub- 
| lished in your issue of the 18th inst., under the heading ‘‘ Corroded 
Cylinders,” it occurs to me that there are three matters of import- 

| ance requiring attention with reference to the 36in. cylinder 
| alluded to, (1) The prevention of further corrosion in the main 
i 2) A method of holding the cover which shall avoid the 

| necessity either of depending on the top flange, or of using a 


+ 





pally ; and I have served in a 400ft. ship where the screw was bolts. On first letting steam into the cylinder, especially ic cold 








weather, the expansion would probably be nearly jin. in the length, 
and this might happen while the bolts were still cold, when, if the 
nuts are screwed up, making a tight face-joint, there would be con- 


| Siderable probability of breaking the lid flange or of the pins 


giving way in the thread. The cast iron or wrought iron 
might be fixed round the cylinder in segments— preferably halves 
—bolted together, and formed to take its bearing against the 
underside of the top strengthening belt, if there is one, and if it 
is below the corroded part, or against the underside of the highest 
available belt. Snugs would be formed projecting radially from 
the ring, having holes through them for the reception of the bolts. 
If there should be no belt round the cylinder—which is hardly 
likely--dowel pins running about jin. into the metal of cylinder 
would keep the ringin place. (3) The extremely simple expedient 
of fixing aring of cast iron about 2}in. thick is of course all that 
is wanted here, STEPHEN WATKINS. 
21, Waterloo-road, South, Wolverhampton, Sept. 22nd. 





THE GAS WORKS AT ESSENDINE STATION. 

S1r,—The gas works which have been recently erected at the 
Essendine station from Mr. Johnson’s plans and specifications are 
undoubtedly new, but the design for which merit is claimed is not 
new. An enlargement of the station necessitated the removal of 
the then existing works, and to substitute for them larger ones, 
but the design remains the same as those I erected for the Great 
Northern Company in 1863. 

I neither like to appear in borrowed plumes, nor do I like to 
have my own feathers plucked. Gro. Bower. 

St. Neots, Sept. 28th. 


THE NORWICH ACCIDENT. 

Sir,—In the leading article on the Norwich accident in last 
week’s ENGINEER, it was most truly remarked that, with the 
existing brakes, but little good could have been dene, even 
supposing the drivers to have had the full benefit of the 320 yards 
of warning which, according to Mr. Adams’ report, would, under 
favourable circumstances, have been available. I must, however, 
beg permission to take exception to the remark with which you 
_ your mention of the Westinghouse brake, namely, that you 
do so because you are not acquainted with any other which can be 
applied so instantaneously in a case where, as inthis instance, time 
was everything, At page 42 of this year’s ENGINEER certain official 
trials of the Heberlein brakes are noticed, which give results quite 
equal to anything that has ever been done by the Westinghouse or 
any other system of brakes. The result of rapidly applying a 
certain amount of brake power to a given proportion of the wheels 
of a train, and the corresponding effect produced by it, is now 
sufficiently well-known, the stoppages being about equally rapid, 
where all the circumstances are similar, whether the Westing- 
house, the Heberlein, the Clark, the electric, the hydraulic, or 
the vacuum brakes be employed. The real question for railway 
managers is, which system is most practical, easy of application, 
a and efficacious, under the varying circumstances of railway 
traflic. 

The same turn of the hand which, as you state, would, with the 
Westinghouse brake—supposing of course the requisite pressure to 
be there—have braked every wheel in the train in about three 
seconds, would by a jerk on the cord have produced precisely the 
same effect with the Heberlein, except that, the great weight of 
the locomotive and tender being also utilised by our system as a 
retarding force, the most dangerous momentum is paralysed even 
more rapidly, Only three weeks ago at Copenhagen, on the Zea- 
land Railway, a Heberlein train consisting of engine, tender, and 
seven vehicles, of which only five had brakes, and running down 
an incline of 1 in 100 at twenty-five miles an hour, was stopped in 
the presence of numerous officials and others, and without any 
warning, in 85 yards. At a trial at Wolverton, on Monday last, 
on the London and North-Western Railway, on the Heberlein 
train passing me at over fifteen miles an hour, I suddenly called to 
the driver to stop, when, incredible as it may appear, he actually 
did not get 20 yards from the spot, even although the engine was 
only fitted with an ordinary screw tender brake. A Heberlein 
brake on the locomotive would have made a still more striking 
effect. At full speed of over forty miles an hour, on the main 
line, stoppages were effected in from 110 to 150 yards, according 
to the gradients. 

It may well be conceived how maddening it is, to any person in- 
timately acquainted with these facts, to think of the twenty-five 
victims of the Norwich disaster, of whom the greater portion, if 
not all, might be at this moment alive, had the two trains been 
supplied with head lights and adequate brake power, capable of in- 
stantaneous application by the drivers, especially to the rear car- 
riages, thus preventing the frightful running up which always 
forms the worst feature in such cases. The first prize of 350 
guineas recently granted to Mr. Heberlein by the prize committee 
of the German Railway Association, and sixteen express and mail 
trains and twenty-five engines ordered within the last few weeks 
by three of the chief Prussian Government railways, afford, in con- 
junction with numerovs other orders, the most convincing proof 
that in the eyes of eminent authorities, whose opinions are cer- 
tainly not to be despised, this pressing want in railway tratflic is 
best supplied by the Heberlein apparatus. 

CHARLES FaIRHOLME. 

[Captain Fairholme has placed official documents before us 
which substantiate the statements made in the foregoing letter 
as to the efficiency of the Heberlein brake.—Ep., E. | 








Lonpon INTERNATIONAL EXHIBITION.—An attempt is being 
made by the council of the Working Men’s Club and Institute 
Union to turn to advantage the opportunities for technical 
instruction offered by the Exhibition. They have arranged fora 
series of lectures on the various classes of exhibits, which are now 
being delivered on Saturday afternoons, The lecture for last 
Saturday, the 26th, had for its subject ‘‘ Ancient and Modern 
Bookbinding,” and was given by Mr. Henry ‘I’. Wood. 

SocraL Science ConcRess.—The eighteenth annual meeting of 
the National Association for the Advancement of Social Science 
was opened in Glasgow on Wednesday. In the morning a sanitary 
and educational exhibition was inaugurated. The meeting of the 
Council of the Association was held in the afternoon in the Corpo- 
ration-buildings. In the evcning the President of the Association, 
the Earl of Rosebery, delivered his inaugural address in the City 
Hall to a crowded audience. The business of the five departments 
or sections commenced on Thursday. 

DEATH OF Mr. Georce Brown.—It is with much regret that 
we have to announce the death, at Pitsmoor, on Monday last, 
of Mr. George Brown, the founder of the Attercliffe Works, now 
carried on by Messrs. Brown, Bayley, and Dixon, Limited. Mr, 
Brown was one of the directors of this company, but we believe he 
had not latterly taken an active part in its management. Mr. 
Brown was a nephew of Sir John Brown, of Sheffield, and was 
also formerly associated with the mavagement of the Atlas Works, 
to the success of which he no doubt materially contributed. The 
deceased gentleman was in his 42nd year. 

ENGINES FOR HER MaJeEsty’s GOVERNMENT.—Some extensive 
orders have just been given by the Admiralty for engines for her 
Majesty’s ships now in course of construction. ‘Those for the most 
powerful armour-plated turret vessel of the British fleet, the In- 
flexible, have been ordered from Messrs, G. Eldér and Co., at a 
cost of £120,000, The engines of the unarmoured ships Tourma- 
line and Garnet will be supplied by Messrs. R. and W, Hawthorn 
for £25,000 for each set, and the Turquoise and Ruby will be pro- 
vided with their machinery on similar terms by Earle’s Shipbuild- 
ing and Engineering Company, lately under the management of 
Mr, E. J. Reed, O.B, Compound engines for the smaller vessels, 
Sheldrake and Moorhen, have been ordered of Messrs, Napier and 
Sons for something over £5000 each set, and those of the Mallard, 
of Earle’s Shipbuilding Company. 
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NORTH STAFFORDSHIRE INSTITUTE OF MINING 
AND MECHANICAL ENGINEERS. 


AN excursion of the members of the above Institute was on 
: Monday made to the Hyde Junction Engineering Works, near 
Manchester, and several of the large collieries and cotton mills in 
the immediate neighbourhood. The party, which numbered about 
120 members and friends, left Longton by special train at 7.50, 
and arrived at Hyde Junction shortly before ten o’clock. At the 
works they were joined by a number of gentlemen from the sur- 
rounding district, including Mr. Cross, one of the members for 
Bolton, and several of the leading representatives of the iron, 
coal, and cotton industries of the neighbourhood, The party were 
received by Mr, Daniel Adamson, the proprietor of the Hyde 
Junction Engineering Works, and were at once conducted into 
the large pattern-making room, which kad been tastefully deco- 
rated for the occasion, and an address of welcome was read by Mr. 
Adamson as follows :—Gentlemen,—I feel proud in having the 
honour on this opportunity to welcome the members of the North 
Staffordshire Institute of Mining and Mechanical Engineers and 
friends to look over my works, and also those of my neighbours 
who have generously thrown open their respective mills and mines 
for your inspection this day. No doubt, gentlemen, the necessity 
for acquiring knowledge and experience in your professional life is 
much greater than it was in the days wi fathers, when mining 
and general engineering were conduc on a much smaller scale 
than now; and this applies more especially to coal mining and 
mechanical engineering counected directly therewith. You now 
have deeper pits to sink, more water to pump from greater 
depths, or to tub it back uoder much greater pressure, and, 
further, 2 large and more extensive and efficient ventilation is re- 
quired to meet the wants and protect the miners from harm where 
large and heavy outputs of coal are daily produced. To perform 
all these various aud complex duties well and economically re- 
quires as much talent, acquired knowledge and perseverance, or more, 
than any staple industry that is carried on in this country. Such 
is required at this time ; and as shallow mines get more and more 
exhausted, and still deeper pits are required to keep up our coal 
supply, more complete knowledge and careful management will be 
required at your hands to meet the ever-increasing difficulties and 
contingencies that naturally arise under such new and unde- 
veloped conditions. However, the very district that produced a 
Brindley, whose exertion and never-failing energy gave to Lanca- 
shire and this country an inland water communication, I hope 
will never feil to furnish men with the requisite talent and enter- 
prise to carry successfully into operation every work that may be 
required to be executed by gentlemen in your profession, And 
now, gentlemen, I have personally again to offer you the heartiest 
welcome, and I truly hope, when you return to your homes, you 
may have many pleasing remini sof this day from your visit 
to Hyde Junction Engineering Works and the other industries in 
this North-east Cheshire district. 

Mr. Homer of Chatterley, the president of the Institute, 
responding, said :—In reply to your address of welcome, permit 
me, as president of the Institute of Mining and Mechanical 
En,ineers of North Staffordshire, as well as on my own behalf, to 
thank you most sincerely for the great treat you have offered to 
us in opening your works for our inspection and benefit. I quite 
endorse your remarks, sir, as to the necessity of acquiring 
knowledge for the various professional duties required in opening 
up our deep mines, erecting suitable winding and pumping 
machinery, and becoming more conversant with the general detail 
of engineering as carried out in this and similar districts ; hence our 
visit to-day, and I doubt not, when we have seen all so fully set 
forth in the programme, a most important step in this direction 
will have been made, and for which no expression from me can 
show our gratitude sufficiently. If at any time you and your 
friends should honour us by paying a visit to North Staffordshire, 
we shall have much pleasure in returning your kindness, by giving 
you every information you may require, and affording you every 
opportunity of inspecting the works in the district with which 
we are connected. 

The company were then invited by Mr. Adamson to inspect the 
works, and commencing with the long range of offices which front 
the building, they passed through the various departments in 
successive order, every facility being afforded for obtaining infor- 
maticn upon any points which might appear of special interest. 
As, however, we purpose, in a future number, giving a detailed 
description of these works, which occupy an area of upwards of 
three acres, all under cover, and which, so far as their general plan 
and arrangement is concerned, are probably second to none in the 
kingdom, we shall for the present confine ourselves to a brief 
sketch, touching upon those matters which seemed most to arrest 
the attention of the visitors. 

The object which first attracted notice, and which to members 
of a mining institute were naturally matters of special interest, 
was a collection of American coals, cokes, and Lincolnshire and 
American ores exhibited in the pattern shop. The coal, of which 
there were two specimens, did not much commend itself to the 
critical judgment of the mining members, but the coke was con- 
sidered good, and the ores exceptionally rich in quality. From 
the pattern-room the party proceeded to the turning shop, full of 
all descriptions of lathes and planing machines, worked by a shaft 
running the whole length of the room and coupled direct to the 





fly-wheel and crank-shaft, and this was perhaps the most noticeable | 


feature of special interest, The next was the engine-erecting shop, 
and this, with the boiler-erecting and machine shops, occupied the 
greater portion of the time devoted to the visit. Unfortunately 
nearly the whole of the finished work had been recently sent out, 
but there were a large number of boilers, engines, and heavy 
pieces of machinery in various stages of construction, and the 


visitors had an excellent opportunity of witnessing the operation | 


of the modern and well-adapted machines and tools with which 
these works are replete. In the boiler making department they 
are of an exceptionally excellent description, and the whole ar- 
rangements for the expeditious turning out of work were a matter 
of general admiration, In a large engineering establishment 
special tools for drilling and punching rivet holes are of course an 
indispensable necessity, and this particular branch of work was to 
be seen in its state of perfection. The rivetting machine, which 
attracted particular attention, is a speciality of Mr. Adamson’s, 
which deserves rather more than a passing notice. The object 
has been to secure a regular striking force independent of the 
control of the workmen. In this machine, which is driven by 
belts from the main shaft, the required force for riveting is got 


by a series of weights placed at the end of a number of multiply- | 


ing levels, and the weights being lifted at every stroke a regular 
self-acting striking forceis thus secured. Mr, Adamson’s patent 
machine for turning the flanges used in the construction of hi 

anti-collapsive flange seamed bvilers was also a speciality which 
deservedly received a very large share of attention. As visible 
proofs of the resisting power possessed by the flange-seams, there 
was exhibited in the works a stecl ring, which had collapsed under 
75 lb. pressure of steam for want of water, but the seams of which 
had remained perfectly intact, and an experimental flange-seam 
flue, which, under a special test at the Longsight Railway Works, 
near Manchester, had withstood hydraulic pressure in a similarly 
satisfactory manner, The turning of the flanges by the patent 
machinery in operation was witnessed with the greatest interest by 
the whole of the company. A boiler flue having been heated was 
placed onthe machine, which at once gave it a rapid rotary motion, 
and briaging it under the pressure of a set of rollers, the turning 
of the flange was completed in the short space of twenty-five 
seconds, the whole operation from the time of leaving the fire 
having occupied less than sixty seconds. The rapidity and apparent 
ease with which the thick edges of the iron flue were turned 
excited general surprise, and elicited from one local wit the 


humorous remark that “ It very much favor’d hat making at 


Denton.” Naturally, the next matter of interest was someavail- 
able test of the advantages claimed for this particular speciality of 
Mr. Adamson’s works. Not, however, that this was in reality 
necessary, for the flanged-seamed boilers have now been so long 
before the public that their merits are tolerably well known, but 
— a practical and ocular demonstration had never before 
mn presented to the majority of the visitors. Fortunately 
gst the finished work on the establishment there were a 
couple of the completed boilers, one just ready for sending out, 
constructed to work up to 80 lb. to the square inch, and to these, 
by means of hydraulic power, a pressure of 120 lb, to the square 
inch was applied. The result was eminently satisfactory. Though 
critically examined in every part, and with a total strain within 
equal to 13,000 tons, there was not in any portion the least sign of 
leakage, and long after the pumping of the water had ceased the 
full pressure was maintained. To describe in detuil the many 
other matters which were of interest would involve more space 
than we have at present at our disposal; the visit, though 
unavoidably too hurried to be complete,was one of much gratiti- 
cation to all, and after the round of the works had been made the 
party again assembled in the pattern-room, where light refresh- 
ments had been provided for the visitors. 

The next portion of the programme was a visit to the Victoria 
pit and the Astley Deep pit. The collieries are chiefly of the now 
comparatively old type, and presented no really modern features 
of interest. The Victoria pit, which is owned by Mr. F. D. Astley, 
has two shafts with a diameter of 10ft. by ft. Gin., sunk to a 
depth of 500 yards, and the winding engines are of 26in., horizontal 
high pressure. The Astley Deep pit, which is the property of a 
company, has recently obtained an unenviable notoriety by a de- 
plorable explosion in its workings, and as it is also the deepest pit 
in the kingdom, a rather more extended notice may be of interest. 
The depth of the shaft is 686 yards, but beyond this there is a 
down brow which carries the workings to a further depth of some- 
thing like 200 yards. The diameter of the shaft is 12ft., except a 
length in the middle, which is 12ft. Gin., and a tew yards at the 
bottom, which is widened out to 1ft. Zin. In sinking, 212 yards 
were through rock, 4464 through shale, and the remaining 27} 
yards through seams of coal, of which 15 yards, with an aggregate 
thickness of 58}ft., have been worked in the neighbourhood. ‘The 
shaft, with the exception of 42 yards where it is tubbed with cast 
iron segments, is Yin. brickwork, stiffened by stone rings 18in. in 
the bed and 12in. thick, of which there are eighty. In sinking 
water was met with at the following depths:—151 yards from 
the surface, 40 gallons per minute; 240 yards, Jo gallous ; 
358 yards, 52 gallons; 513 yards, 33 gallons; and 590 yards, 
5 gallons. This water is raised to the surface by seven lifts or 
plunger pumps, the four upper being 12in. diameter, and three 
lower 9in., 7in., and 6in. in diameter, and they have 8ft. stroke. The 
heavy lifts average 90 yards each, and the total weight of the 
pump, rods, &c., is 85 tons. Of this weight 40 tons are balanced 
at the pit top by a loaded pump. The pumping engine is a Cornish 
70in, cylinder. The winding engine has a 60in. cylinder, and 
7ft, stroke; the winding drums are 24{t. Zin. diameter, and the 
weight of crank, crank axle, and drum is 53 tons. The tem- 
perature of the strata in sinking increased with tolerable regu- 
larity from 51 deg. at a depth of 6 yards, to 75} deg. at a depth 
of 636 yards. Under the guidance of Mr. Benjamin Wilson, the 
new manager, a tolerably large party was made up to descend 
the pit, and the scene of the recent explosion, the underground 
winding gear, boilers, and furnaces visited. 

The points of intere t next upon the programme were several 
of the large cotton spinning and weaving mills in the district, 
lying within a radius of about a mile, and there the party pro- 
ceeded on foot. The Newton Moor Cotton Spinning Mills, which 
had been kindly thrown open by the permission of the directors, 
of whom Mr. Daniel Adamson is the chairman, were first reached. 
These consist of the Victoria and Albert Mills; they are both of the 
most modern typ», and fitted up with all the latest improvements. 
The former contains 57,414 spindles ; the machinery is driven by 
large compound triple-action engines, worked by four double- 
flued boilers, at a pressure 80 lb, per square inch. The Albert 
Mill, which is scarcely yet completed, numbers 418,000 spindles, 








and the engines, which have been specially constructed by Mr. 
Adamson, presented some features of more than ordinary interest. 
| The engines, which are driven by three double-flued steel boilers, 
| B0ft. long, with a diameter 7ft., working at a pressure of 110 Ib. 
| to the square iuch, are quadruple action, and have been specially 
constructed to secure the greatest possible amount of economy in 
| the use of the steam, which is passed through four cylinders. 
| After passing through the first two cylinders, the steam is 
| conveyed into a superheater, and thence into the third 
| cylinder, from which it passes through what may be termed 
|a superheating pipe, into the fourth cylinder, thence through 
| condenser, to the reservoir, the water jn which 
is kept continually warm. The engines have not yet been 
thoroughly tested at their fuil capabilities, but it is ex- 
pected when the works are completed that they will work up 
to 600 or 700-horse power, with a consumption of coul not ex- 
ceeding 1} lb. per horse-power per hour. The Throstle Bank and 
Flowery Field Mills, the property of Messrs. Ashton Brothers 
and Co,, were next visited, and the processes of weaving coarse 
and ~y cloths of extraordinary and general widths were in- 
spected, 

This concluded the programme so far as the inspection of 
works was concerned, and the party returned to Hyde Junction, 
| which was reached soon after 4 p.m. In one of the large rooms 
of the Victoria Mill, which had been elegantly decorated for the 
occasion, the members of the Institute and a number of friends 
were entertained by Mr. Adamson, who had there provided a 
| most sumptuous repast, and the dinner was followed by a very 
pleasant evening, the band of a local volunteer corps being in 
attendance throughout the proceedings. } 

The usual loyal and complimentary toasts, including ‘‘he 
Bishops and Clergy of the Dioceses of Chester and Manchester,” 
| responded to by the Revs. — Brown, Rural Dean, and Graham 
Jones, having been duly honoured, 

The Chairman, Mr. Adamson, proposed ‘‘ Success to the Insti- 
tute of Mining and Mechanical Engineers of North Staffordshire.” 
This was a toast which he must ask them to drink with the 

| greatest enthusiasm. He was sureit was one of the most impor- 
tant toasts, after the Queen and Royal Family, that had been 
before them that evening, and he approached it with great diffi- 
dence, because being somewhat indirectly connected with the 
mining and mechanical engineers of Staffordshire, he knew their 
natural modesty, and he could sympathise with the tenderness of 

| their thoughts; but the result of their daily labours was of such 
gigantic proportions that it would ill become him if he allowed it 
to go forth that he had neglected their acknowledgment in any 
way. It almost seemed tohim that there must have been behind 
the old mining engineers some whispering angel prompting them 
forward in their work, for had it not been for stimulatinginfluences 
somewhat of this description, the mining engineer could hardly 
have dug so deep as they had ascertained he had done at the 
Astley Deep pit. Touching upon the working of mines and the 
accidents with which it was sometimes attended, Mr. Adamson 
said there was no such thing as accidents or getting into 
trouble—it was only carelessness, ignorance, or a wilful dis- 
sition not to do right when men got into trouble, If they would 
be cbedient to every law, and true to the principles by which the 
world was governed, there would be no such thing as those terrible 
disasters which brought suffering to so many doors. If with the 
increased improvements which had been made in the Davey lamps 
they allowed their men to go to destruction, dishonour would rest 
upon them as mining engineers, and if they got the means of safely 
investigating deep mines, they knew the discredit that would attach 
to their names if ove life was lost. After giving a brief geological 
sketch of some of the coal-fields in various parts of the country, 
and urging the practicability and desirability of a | to the 
deeper seams, he said that as mining engineers they @ great 


| 





work to do, and if in his humble sphere he could give them 
any little help he should be most happy to do so, 

Mr. Homer, in responding, touching upon deep mining, said he 
did not think they need limit themselves to 1000 yards. He did 
not see why they should not go down 2000 yards. They only 
wanted strength of machinery and ropes to carry them, and if they 
wanted to go down that depth, they would only have to come to 
Hyde Junction for the machinery. It was not just now a question 
as to what they should do to raise a suflicient quantity of mineral. 
He thought the great scarcity of coal recently had caused people 
to so push reund the wheel that they had now pushed quite sufli- 
cient coal into the market. With regard to the question of 
accidents, he quite agreed with Mr. Adamson when he said that 
accidents should not occur in coal mines. He thought that if 
proper care were taken a great proportion of the eoskients might 
be prevented, but he could not goso far as to say that all accidents 
might be prevented. There were plenty of things that occurred in 
an hour in a coal mine which no human foresight could foresee, 
and these matters, therefore, should not be classed amongst acci- 
dents. 

“* Prosperity to the Town and Trades of Hyde ” having been pro- 
posed by Mr. Walmesley, responded to by Mr. Lass, 

Mr. Joseph Leigh proposed the toast of the ‘Coal, Iron, and 
Railway Interests.’’ After referring to the rapid development of 
the railway systems of this country, he said that with regard to 
coal and iron, he found that during the last fourteen years the 
output, especially where he had been, was more than doubled, 
and he thought that if the gentlemen connected with these in- 
terests would display the same energy in the future as they had 
done in the past, there was a future of real success before them, 
He had no doubt that the consumption of coal and iron would 
still go on increasing, and if they could only succeed in supply - 
ing beneath what could be obtained from the Continent, they 
would have a very large demand for their productions, He was 
sure that the energy which bad enabled them to compete with 
continental countries in the past would enable them still to do 
so successfully in the future, and they would be able to hurl 
defiance to all the continental nations, The nation to produce 
coal and iron at the cheapest rate would be the most successful, 
and he hoped that the gentlemen connected with these two in- 
terests would be able to supply them in coal and iron at a 
cheaper rate than any other nation on the face of the globe. 

Mr. Hopkinson, in responding, said coal, iron, and railways were 
the great civilisers of the world. They were the instruments by 
which human intelligence and science had flashed from one side of 
the globe to the other. To our railways we owed the fulfilment of 
the grand old prophecy that every valley should be exalted, and 
the mountains and the hills made low, and to our railways, 
to our coal, and our iron, we owed the fulfilment of the phophecy 
of old, ** Many shall run to and fro and knowledge shall be in- 
creased.” And not only did we see that these agents in the hands 
of the wise and intelligent were great civilisers, but we saw them 
on every hand ministering to human comfort all over the globe. 
Let them mse fully to the dignity of their profession, as being the 
ministers to the comfort and welfare, not only of their own country- 
men but right round the world, and in our own time we saw that 
there was scarcely a want of the world arising which mechanical 
engineers were not called upon to satisfy. They had heard of cotton 
kings and 1ailway kings, but last year coal was king. But all 
these—cotton, coai, railways, and iron—were only their ministers ; 
they dominated them and were the kings of them, And not only 
were they the ministers of civilisation, but the defence of their 
country was in their hands. The wooden walls of England, where 
were they now ? Iron walls we must have. Great were their powers, 
and with such powers came grave responsibilities, and when inven- 
tion could be rapidly developed from land to land, let them seek 
that all their powers and responsibilities might be adequately 
before their minds. 

The health of the chairman, proposed by Mr. Homer, and other 
toasts, brought the proceedings to a close, the members of the 
Institute leaving Hyde Junction by their special train at about 
Sp.m. 














PROTOXIDE of nitrogen can be easily solidified by passing a rapid 
current of air through the liquefied gas, The protoxide of nitrogen 
is liquified at—92 deg. and solidified at—9 deg. ; its density at 
0 deg. is 09004, in the liquid state, when it is insoluble in water. 

Native Rattway ENGINgEERS ror Inpia.—It has long been 
apparent that if the extension of Indian railways was meant to 

| keep pace with the expressed desires of the Government, the lines 
must be conducted by native agency with a moderate amount of 
European supervision. At present few of the natives know much 
about practical mechanics, and men who have a familiar acquaint- 
ance with the branches which are most essential in railway prac- 
tice are extremely rare. The mere introduction of European 
skill and appliances in various manufactures and public works, 
especially railways, which has taken place to a large extent of late 
years, has indeed produced an unpremeditated education in 
mechanics among the quick-witted Hindoos ; and natives who can 
manage a steam engine have long been found in the presidency 
towns, There area tew of them who are even capable of driving 
a locomotive engine, although many engineers of experience 
express doubts whether the nerve and readiness of mechanical re- 
source required to make a good driver are likely to be found 
largely among the natives of India. The local government, which 
evidently does not share in this opinion, has determined to make 
a systematic attempt to train native engine drivers and mechanics 
of all kinds, as well as plate-layers, for the service of the State 
railways to assist the European agency in this department. If 
the experiment should prove successful, not only will a consider- 
able saving be effected, but a new field of emplcyment will be 
opened up for the natives themselves. In regard to plate-laying, 
it is thought that the object may be obtained by allowing to the 
inspectors on the various State railways an apprentice fee for every 
native they instruct and turn out a really qualitied foreman plate- 
layer, capable of superiutending the maintenance of twenty to 
thirty miles of railway. Such men could readily command ten 
shillings a week, which is excellent local pay ; and Lord North- 
brook is anxious that the experiment should be tried immediately. 
As respects the instruction of natives as engine drivers, it is, of 
course, essential that a driver should have served in workshops, 
and be qualified not merely to keep his engine in good going md 
and drive it, but if anything goes wrong to tind out the source of 
the mischief and rectify it. Hitherto few natives have passed 
from the workshops to employed as drivers; but the Govern- 
ment of India thinks that this state of affairs might be remedied 
without much difficulty, In the opinion ot those who constitute 
it, with a proper selection of intelligent men, physically fitted for 
such work, and with careful training, both in and out of the 
shops, a better result may be !ooked for, more especially with the 
lighter engines and slower specd of the metre gauge lines. A 
great deal will naturally depend on the earnestness and aptitude 

of the instructors, and especial care must be taken to insure a 
close control over the men, particularly as regards the proper 

charge being taken of the engines consigned to their hands, It 

has also been suggested that an attempt should be made to train 

some of the native sappers and miners to the duties connected with 

the construction and maintenance of railways. Suitable occupation 

could readily be found for them in times of peace, while in war 

time they would naturally prove very useful. This is a question 

which remains open for the consideration of the military autho- 

rities ; but if it should meet with their approval, it would be easy 

to arrange ou the State railways for the training of a company, or 

a selected portion of each company, on all the special details of 

railway construction, &c.; and it is probable that from among such 

a number of men individuals would be found willing to go 

through a course of training in workshops, and to perform the 








duties of engine drivers efficiently when the educational period 
ended 
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(For description see page 256.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers, 
LEIPSIC.—A. Twretmever, Bookseller, 

NEW YORK.—Wittmer and Roosrs, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


*.* With this week's number we issue as a Supplement a drawing 
of Details of a Rolling Mill Engine, 42in. cylinder, Sheet 2, being 
‘0. 77 of our Portfolio of Working Drawings. Each number, as 
issued by the publisher, should contain this Supplement, and 
subscribers are requested to notify the fact should they not 
recewe it. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 7 ng 

*,*In ordesto avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

J. W.—" Porter on the Indicator,” published by Messrs, Elliott, Duncannon- 
street, Strand, 

R. C. L, (Liverpool).—" Burgh’s Treatise on Sugary Machinery,” published 
by Spon, Charing Crosa, will probably suit your purpose, 

W. M.—A paper read before the Institution of Civil Engineers some tine ago 
will probably supply the information you require. Write to the secretary, 
256, Great George-atreet, Westminster. 

C.—Several specifications of the kind have been published from time to time in 
our pages. You may obtain others by applying te some good consulting 
enginecr, or possibly by advertising for them, 

T. T. (Cardigan). —Put the fire in fue. There isa little treatise on embank- 
ments in Weale’s series, which is the only book likely to suit you with which 
we ave acquainted, You can procure it through any bookseller. 

Inquirer. The cvlinders of the Hercules are 1Q7in. in diameter, and 4ft, Gin. 
stroke; the trunks veduce them to an effective diameter of 118in, The 
cvlindera of the Northumberland are 18 ‘9in. diaweter, 4ft. din, stroke; 
while those of the Minotaur are 104°23in,, with a stroke the same as that of 
the Northumberland’s engines, 

Mecnanic.— Your drawing is quite unintelligible to us. Designs for the 
arrangement of pipes are of no use whatever, The important point is the 
method of putting them together, and providing for circulation, cleaning, 
expansion, and contraction, and the dozens of other dificulties with which 
those who propose to construct water-tube boilers have to contend, 

Erratum. —/n ovr last impression, page 238, first column, the sentence com- 
mencing in the eighth line from the top of the third paragraph should run, 
** The steam could part with 805 deg.,” imatead of “ The steam would part 
with 889 deg.” 
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advertisements, except weekly ones, are taken subject to this condition, 


ADVERTISEMENTS CaNNoT He INSERTED UNLESS DetiverrD meron Six o'cLock on 
munspaY Evening IN RACH KR. 
*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tax Enainern, 163, Strand. 


THE ENGINEER. 


FRIDAY, OCTOBER 2, 1874. 











THE BESSEMER CHANNEL STEAMER, 


Some years have elapsed since Mr. Bessemer proposed 
the construction of a steam vessel fitted with a saloon 
mounted on gimbals, the deck of which should always 
remain horizontal, no matter how much the hull of the 
ship rolled or pitched. This was his first crude idea of a 
vessel which should confer on her passengers immunity from 
sea-sickness, Whether Mr. Bessemer regarded the scheme 
as — —— = ey tell, but it is certain that a 
somewhat si expedient for accomplishing the required 
pu had been proposed before. A heunosh, tedoed 
1s the rough embodiment of the same idea; and it requi 
no great stretch of ———— to see that a huge hammock 
which would contain fifty or a hundred persons would be 
as effective in saving all from sea-sickness as it could be in 
averting the calamity from an individual. On reflection, 
however, it onpeared. not alone to Mr, Bessemer, but to 


others as well, that a deck hung on gimbals could not 
remain motionless. As the ship moved, so of necessity 
must the points of suspension of the swinging deck be 
carried right and left, and thus an oscillatory motion of 
greater or lesser range would be communicated to the sus- 
nded structure. “ a word, the hull of the ship would 
ve one motion and the suspended deck another. This 
it was more than probable would neutralise all the 
advantage to be gained from the gimbal arrangement, and 
unless something could be done to keep the platform with 
its saloon steady no matter how the hull moved round it, 
ngers would still be sick when the sea was rough. 

r. Bessemer therefore designed an arrangement by which 
the swinging saloon was no longer controlled by the action 
of gravity, but by a somewhat complex hydraulic arrange- 
ment worked by a man, who, watching a spirit level, 
turned a handle or small wheel right or left, and so con- 
trolled the motion of the saloon as to keep it almost 
horizontal while the ship swung round it. Mr, Bessemer 
fitted up an cmpemenatel saloon at Denmark-hill, and this 
was carefully tested on land, and it was shown that a 
trained attendant could impart any motion he pleased to 
the sWinging cabin with great ease—a fact which no 
mechanical engineer, we believe, ventured to doubt. The 
scheme lay dormant for a short time, and then a company 
was formed to build a ship which should test the value of 
Mr. Bessemer’s ideas on a great scale. The construction of 
this ship was contided to Earle’s Shipbuilding Company, 
Hull, and Mr. Reed designed the vessel. In another page 
will be found a description of the ship, which was success- 
fully launched on Thursday week. It will be seen that she 
embodies several peculiarities in her design apart from the 
Bessemer saloon, but we shall pass these by for the moment 
and confine our attention to one or two other points of, 
perhaps, more immediate importance. 

The question is, Will passengers in the saloon be sea- 
sick or not? If they are not, then the saloon is a success 
so far; if they are, then the swinging saloon must be 
ranked with Mr. Bessemer’s steam gun, and one or two 
other failures which have befallen os as well as other 
men who have tried to invent new combinations of me- 
chanism. Mr. Reed, in a speech delivered after the launch 
on Thursday week, referred to the doubts entertained by 
many persons as to the probable success of the saloon ; 
and he then made the fact known that, if necessary, the 
saloon could be secured in the ship, “and they would then 
have a much better ship than they had previously had in 
the Channel service.” For himself, however, Mr. Reed has 
no doubt of the success of the saloon. It is worth notice, 
however, that he took every possible precaution in design- 
ing the hull of the Bessemer to secure steadiness; and it is 
certain that a vessel of such great dimensions will be 
infinitely more comfortable than the wretched little boats 
with which she will have to be compared. Still, itis well 
known that people can be very ill indeed even on board 
the Great Eastern, so that it is probable the swinging 
saloon will have its efficiency pretty severely tested. The 
drawback to the value of the ship lies in the circumstance 
that at present there is no harbour on the French coast 
which ies can enter with safety in rough weather. Of 
course, it is easy to make a harbour; but the public have 
waited a long time for the ship, and if they have now to 
wait for a harbour they will begin to think, as we do, that 
it would have been better on the whole if the swinging 
saloon had, in the first instance, been fitted to a much 
smaller boat, which would not only have tested its value 
more effectually, but would have permitted the testing to 
have been done at once with the aid of existing harbours 
at Calais or Boulogne. However, in spite of the want of 
harbour accommodation, we have no doubt the Bessemer 
will soon be put on the Dover and Calais, or some other 
Channel route, and that, although she may not be able, for 
the reasons above stated, to run in very rough weather, 
she will still run when it is blowing hard enough to try 
the stomachs of many landsmen. Consequently the question 
whether they will or will not be sea-sick still presses for 
immediate solution. No one can give a positive answer to 
the query; but it is not difficult, we think, to see that, 
whatever chance the saloon as originally designed had of 
averting sea-sickness, has been forfeited by the mode of 
construction adopted; and we hold now, as we have 
always held, that, unless there is some mystery about sea- 
sickness the existence of which is not yet fully realised by 
physicians and victims, passengers will be no better off in 
the swinging saloon than they will be on the ordinary 
deck of the ship. 

Our own experience at sea in all sorts of weather and 
in all kinds of boats—from a fisherman’s coble in a chop- 

ing sea, to the Lrish mail-boats in a gale—leads us to 

old as a matter of faith, that rolling does not cause sea- 
sickness in even the most delicate organisation, and that 
itching does. The original Bessemer saloon provided 
or pitching as well as rolling, but the saloon as fitted on 
board the Bessemer can move athwart ship only, and con- 
sequently deals only with rolling. Mr. Bessemer has, in 
a word, abandoned the idea of contending with the true 
cause of sea-sickness, and confined his attention to com- 
bating what is a very secondary evil indeed, if it can be 
called an evil in any sense as regards the causation of sea- 
sickness. This being the case, a passenger on the deck 
abreast the saloon will be just as likely to escape the 
horrors of a Channel as if he were in the saloon, 
except in so far as the rolling of a vessel of such great 
width may in a measure approximate, in its effects on any- 
one standing near the bulwarks, to the pitching motion of 
a shorter ship, The reason why pitching causes dis- 
comfort is, physicians tell us, because the contents of the 
abdomen rise by their own inertia, to speak a little in- 
correctly, against the descending diaphragm. The motion 
of a pitching ship in a gale is very considerable, Thus 
it has been shown that the taffrail of an American liner 
often fallsthrougha vertical space of 30ft. in about one second 
when —. ina heavy sea, The effect of such a drop as 
this is beyond all comparison more severe than anything 
rolling produces, We do not think that Mr. Bessemer was 





unwise to abandon that portion of his original scheme 
which dealt with pitching. It is very difficult, indeed, to 





see how, on the one hand, he could have retained it and a 
reasonably light draught of water together; and, on the 
other, of what possible utility it mend be in his ship. The 
swinging cabin is already amidships, and will therefore have 
the least ible motion, and what remains, consisting as 
it does of the bodily rise and fall of the ship as she 
mounts a wave, or it passes from beneath her, could 
not be affected by any mechanical expedient placed at mid 
length. ‘To be really useful, the swinging saloon should be 
nearly as long as the ship, and at the same time narrow ; 
and it should be so balanced like a scale beam, and so 
geared, that however much the bows and stern of the hull 
rose and fell the swinging deck would remain approxi- 
mately horizontal, Thus, suppose that such a saloon was 
fitted to an Atlantic mail steamer, then a passenger berthed 
aft instead of rising and falling through a range of 20ft, 
or so perhaps six or eight times in a minute with varying 
velocities, would always remain practically at rest, the ship 
alone rising and faNing. Again, if it were possible, a small 
saloon near the bow might be mounted, say, on an hy- 
draulic ram, and canned, to apparently rise and fall, but 
really to remain motionless, while the ship pitched. Ina 
saloon fitted in this way we believe that perfect immunity 
from sea sickness, or nearly so, might be secured. But 
Mr. Bessemer has done nothing of this kind, and his 
swinging cabin will be correspondingly inetlicient, What- 
ever comfort the passengers within it may enjoy will be 
due not to the action of the cabin, but to its position in the 
mid length of the ship, where vertical motion is reduced to 
a minimum, 

We have stated that in Mr, Bessemer’s moditied scheme, 
as tested at his residence, Denmark-hill, a skilled attendant 
was employed to determine the action of the hydraulic 
gear regulating the motion of the cabin. In the Bessemer 
this arrangement has undergone considerable alteration 
Mr. Bessemer has adopted an extremely elegant device for 
in a great measure, if not altogether, rendering the action 
of the saloon automatic. This » sc was first publicly sug- 
gested by oneof ourcorrespondents whonow holds an influen- 
tial position in one of the leading steel works of the kingdom. 
His letter will be found in Tuk Eneinerr for the 10th 
January, 1873. The device consists in the use of a gyro- 
scope for regulating the admission of water to the hydraulic 
gear, It is well lasen thata rapidly revolving heavy 
plate strongly resists any force tending to move it from the 
plane of rotation, and it is this property which has been 
utilised in the way pointed out. Mr, Bessemer patented 
the application of the gyroscope to the regulation of 
swinging cabins on the 22nd March, 1873, or more than 
two months after our correspondent’s letter appeared in 
our columns, Our contemporary, the 7'ies, has attributed 
the invention to Mr, Bessemer, doubtless in ignorance, and 
it is worth while, as the invention is peculiarly elegant, to 
give the credit which it deserves to its inventor, who is 
apparently not Mr, Bessemer. 


THE FUTURE PORT OF INDIA, 

Tue completion of some very important harbour works 
in the north-western part of India, constituting by far the 
most extensive project of that description ever undertaken 
in the country, attracts attention to the future commercial 
prosperity of that vast portion of the British empire. 
There are several conditions which are indispensable to 
the welfare, and even existence of any port, which aims at 
being one of the principal seats of maritime trade of the 
country to which it belongs. It must be easy of access in 
all weathers to vessels of the largest size. It must possess 
a roomy and secure anchorage; must be conveniently situ- 
ated, in a geographical point of view, with regard to the 
majority of the foreign ports, between which and itself 
exists the greatest amount of tratlic; and, moreover, must 
possess ready and frequent means of communication with 
at least the principal cities and towns in the interior. It 
occasionally occurs that all these desirable features, with 
the exception of the last, are bestowed by nature upon 
some especially favoured locality, While it is seldom that 
this excessive prodigality obtains, yet there is scarcely one 
of the numerous so-called natural harbours which are to be 
found in every part of the world, which is not endowed 
advantageously in this respect to some extent. But how- 
ever valuable a port may be for the reception and shelte: 
of ships, that is, considered as a harbour per se, it is little 
better than useless, so far as promoting the commerce and 
trade of the mainland is concerned, uniess the necessary 
roads or railways have been constructed, South America, 
possibly of all countries, furnishes the best proof of our 
statement. Excellent natural harbours abound at intervals 
all round the coasts, or could be made so with a trifling ex- 
penditure of money, but the means of communicating with 
the interior are, in the majority of instances, absolutely 
nil. In Peru, in Bolivia, and in many other of the South 
American republics, it is no uncommon circumstance to 
witness valuable mineral ores outcropping on the surface. 
In that condition they will remain until some better mode 
of transport than the backs of men, or at the best, of mules, 
can be provided between the interior and the sea coast. 

The site of the harbour works to which allusion has been 
made is Kurrachee, and it is this place which we venture 
to regard as the future port of our foie empire, Let us 
ascertain how it fulfils the conditions which we have laid 
down, as indispensable to any harbour claiming to occupy a 
position so prominent, It appears, on the authority of Mr. 

rice, M.LC.E., superintendent of the Kurrachee harbour 
improvement works, that there is no Indian port more safe 
and easy of approach than Kurrachee. The soundings are 
regular, there are no currents of any consequence nor any 
outlying dangers to be encountered, and in the three 
months of rough and hazy weather the prevailing wind 
blows steadily from the westward, so that a sailing vessel 
can work off from shore without difficulty. The geo- 

phical position of K urrachee is of considerable importance, 

t possesses the great advan of being situated so far 

northward as to be outside the limits of the cyclones. 
Hence, violent gales are unknown in its vicinity. The 
south-west monsoon is only a high wind at the worst, 
although it is the cause of rather a heavy sea, Another 
point very much in favour of this port, particularly when 
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compared with Bombay and other western, ports, is that 
the local rainfall is small. Trade can thus be carried on 
during the monsoon, without the interruption and incon- 
venience which occur at other parts of the coast less favour- 
ably located. The accommodation for vessels has been 
very much increased ; ships of a draught of 21ft. can enter 
the harbour at all times of the year, and during the fair 
season those drawing 24ft. may pass in and out with per- 
fect safety. In a previous article relating to this subject 
we drew attention to the strategic importance of Kurra- 
chee as a harbour, and it is worthy of notice with reference 
thereto that vessels of a tonnage equal to that of her 
Majesty’s Indian troopships can now lie at anchor there. 
As a convincing proof of the commercial value of the works 
executed at Kurrachee, aud their effect upon the traffic of 
the place, it may be mentioned that previous to their con- 
struction the total annual value of the imports and exports 
was £116,052 ; at the close of last year the corresponding 
figures were £3,370,076. 

Thus much for the present condition of the harbour and 
town. We will now direct attention to the future, and 
examine into the question of the probability of Kur- 
rachee occupying the prominent position we have 
assigned to it. At present Bombay is the rival of 
Kurrachee, and will continue so for some time yet. | 
Bombay possesses the advantage we have laid so much | 
stress upon to a much greater extent than Kurrachee, 
It is in direct communication by rail with Cal- 
entta, Madras, and Delhi, not to mention a number of 
other towns of importance, lying ea route between these 


LOCOMOTIVE FUEL, 

In commenting on some of the figures recorded ina 
comparative table of the consumption and cost of loco- 
motive fuel on the leading English railways, which 
appeared in our issue of 24th August last, we stated that 
the method of computing the train mileage did not in all 
cases appear to vive the actual mileage which trains were 
hauled, but was based probably on the number of hours 
the engines employed in hauling the trains were under 
steam, and we attributed the remarkably low rate of con- 
sumption noticeable on the London and South-Western 
line to the fact that some such system was adopted by that 
company in reckoning their train mileage. The following 
among other calculations appeared in the table referred to, 
and are obtained from the figures in the respective com- 
panies’ report for the half-year ended December, 1871: — 

Quantity consumed 


Company. per engine per train 
per half-year. mile. 
tons, Ibs. 
Glasgow and South-Western ic wo «oe BT co ee wo BOS 
ee ee ee ee ee ee ee 
North British .. 1. oc eo cf of of 193 oe oe of 451 
South-Eastern 2c 1s oe ce ce ce ce 16S 1. oe oe 429 


Great Western .. .. oe oc cc of oe 167 we’ oe ce 408 
Great Northern eo ce ce ee oe ce IST we ce oe 407 
Highland .. «2 cc co of co se co 174 oe co co 40° 
Great Eastern .. .. «- ee oe «+ oe 174 oe oe oe S84 
London and South-Western... .. «6. «. 155 ee «oe « 2890 
It is obvious that both in the average per engine and 
per train mile there must be certain circumstances in 
the nature and conditions of the work to account for 
these extraordinary discrepancies in the results obtained. 





several termini. Unfortunately for Kurrachee, it isalmost | With respect to the quantity consumed per engine 


isolated with regard to these important cities in the interior. 
It is true that by means of the Indus and the railway from 
Mooltan to Delhi there is a broken communication between 


it and the last city, but until the existing blank between | 
Mooltan and Kotreeistraversed by the locomotive, the traffic | 


will never be fully developed. If a railway about three 
hundred and fifty miles in length were constructed from 
Ahmedabad, the present terminus of the Bombay and 
3aroda line, to Hyderabad opposite Kotree on the Indus, 


from which place there is a railway a hundred and ten | 


miles long to Kurrachee, then the harbour in question 


would have communication with the interior. There is no | 


doubt that ultimately this line will be made, but just now, 
as will be seen, it would prove of no use towards the pur- 
pose we are discussing. ‘The first step towards this object 
is an alteration in the present route from England to 
India. Ina word, the Euphrates Valley Railway must be 
made. <A ship, after clearing the Gulf of Aden and enter- 
ing the Arabian Sea, is about two hundred miles nearer 
Kurrachee than Bombay as the crow flies, but practically 
the distance may be assumed the same. Consequently, it 
is a matter of indifference, in this sense only, which port 
the vessel makes. Now, the distance between Bombay and 
Kurrachee is some seven hundred miles, so that even were 
there continuous railway communication between the two 
places—that is, were the line made from Ahmedabad to 
Hyderabad—it would be of no use whatever, since no one 
would go by sea to Kurrachee, who had any intention of 
ultimately proceeding to the south of that district. So 
long as vessels follow the present routes from England, 
either by long sea or down the Mediterranean and the Red 
Sea, Bombay will maintain her position as the western 
key to India. By her railway communication with the 
interior she also unlocks the other cardinal doors for those 
who prefer that mode of ingress and egress. 

So far, it would appear as if the arguments and existing 
facts of the case were altogether in favour of Bombay; but 
now for the other side of the question. Let the Euphrates 
Valley be substituted for the Isthmus of Suez, the Gulf of 
Persia for the Red Sea, the Straits of Ormus for those of 
Babel Mandeb, and the conditions of the problem wear a 
very different aspect. Assuming a common starting point 
at the junction of the Straits of Ormus with the northern 
part of the Arabian Sea, the relative distances thence to 
Kurrachee and Bombay will be as seven hundred miles to 
twelve hundred nearly. By landing at Kurrachee and 
proceeding to Bombay by rail, supposing such a means of 
communication were established, a person would arrive 
there some days sooner than he would if he went the whole 
distance by sea. In fact, the essential features of the pro- 
ject by which Kurrachee will become the principal port 
in India are, in the first place, the construction of the 
Euphrates Valley line. Secondly, the continuation of the 
present railway from Mooltan down the banks of the 
Indus to Kotree or Hyderabad. This desirable work is 
in progress, so that it may be considered as an accom- 
plished part of the project. This line is of paramount 
importance, not only as opening up the whole of the traftic 
pe commerce of the north-western provinces of India, but 
also in a strategic point of view, since troops could be 
readily forwarded by its means to the frontiers of the 
empire. Again, the line already referred to from Ahmeda- 
bad to Hyderabad forms an indispensable part of the 
undertaking, as without it Kurrachee will remain isolated 
from Bombay, Madras, Calcutta, and all the adjacent 
territories. Ultimately a new route from Kurrachee to 
Calcutta would be probably laid out, as the distance vid 
Bombay is excessive. This line might start from Ahmeda- 
bad and join the Great Indian Peninsula Railway, some- 
where about half way between Bombay and its junction at 
Jubbulpoor with the line from Calcutta to Delhi. Such 
are the outlines of a scheme which would place England 
within a reasonable distance of her vast Oriental depen- 
dency, would greatly increase the trade of the whole 
country, and would raise to the dignity of the first maritime 
station a port which is nearer to our own shores than any 
other by tive hundred miles, a fact which in itself is suffi- 
cient to justify its occupying that distinguished position. 





SourH KENSINGTON MusEuM.—Visitors during the week ending 
26th September, 1874:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 15,134; mercantile marine 
and other collections, 1284. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m, till 5 p.m., Museum, 1821 ; mer- 
cantile marine and other collections, 40. Total, 18,276. Average 
of corresponding week in former years, 14,941, Total from the 
opening of the Museum, 13,742,399, 


| per half-year the differences will not be so difficult 
| to explain. The weight and class of engine used 
| on the heavy lines will sufliciently explain the rela- 
tively greater consumption in their case per engine. 
The small average of the London and South-Western, 
however, is worth recording, as being due to other cireum- 
stances than those referred to. One circumstance which 
would tend to increase their averaye, but which really 
appears to have had the opposite effect, is that the com- 
pany has a smaller stock of engines in proportion to their 
| traffic than most other companies. It appears that in the 
half-year in question their stock of engines was equal to 
just ‘4 per mile of line worked, while the averages of other 
companies with a corresponding weight of traftic ranged as 
high as ‘7 per mile, and in no case was the average under 
‘5. This fact is also fully borne out in the remarkably 
| high position the London and South-Western engines 
| occupy in a comparison of the work performed per engine. 
| For instance, in the half-year named the engines of the 
| London and South-Western ran an average of 12,314 
miles, while the averages on corresponding lines were 
10,326 on the Great Eastern, 10,139 on the Great Northern, 
9195 on the Great Western, and 8760 on the South- 
Eastern. An instance, sufficiently remarkable to be put 
on record here, of the large amount of work got out of the 
London and South-Western Company’s engines recently 
came under our notice. An engine which left the shops, 
after repairs, on July 3rd, 1873, came in again for repairs 
ov September Ist, 1874, having also had some slight repairs 
in December, 1873, and in May, 1874. During the period 
of fourteen months this engine had run the extraordinary 
| number of 51,686 train miles, equal to a daily average for 
the whole period of 120 miles, and reckoning five working 
days per week, the distance gone over daily could scarcely 
have been less than 170 miles. Examples of a less re- 
markable, but still very satisfactory character, are not un- 
frequently met with on the same line, and this, coupled 
with the fact of the company having so small a supply of 
stock, makes the average consumption of 153 tons of fuel 
per half-year all the more striking. Referring next to the 
consumption per train mile, we tind the London and South- 
Western show an average of only 28°0 lb., against fully 
45 lb. on the eight other lines enumerated. The Great 
Eastern more nearly approaches to the London and South- 
Western than any other company in this respect, but even 
there the consumption is 10 Ib. per mile more than on the 
latter. One fact which may in some measure account for 
the difference, is that the South-Western has a larger pro- 
portion of passenger miles than the Great Eastern. 

We are now informed that these results we publish, 
startling as they appear, are not derived from figures other 
than those representing the actual train mileage, and that 
the method of computing the train mileage as adopted by 
the London and South Western is the same as that adopted 
by all the other leading companies. We may also here 
observe, as bearing on this important subject, that in a 
paper read before the Institute of Civil Engineers, Mr. R. 
Price Williams gave it as his opinion that the London and 
South-Western system of working was the most economical, 
although it makes the charges for repairs heavier per 
engine but less per train mile than on aon lines. It will 
not be without some interest to record the following results 
obtained on the London and South-Western, and a few 
other kindred lines, in the half-year just expired, ending 


June, 1874 :— 

Lé&s.W. 8S.E. GE GW. GN, 
Train miles, perengine .. .. 11,716 8897 9455 8338 10,421 
Stock of engines, per mile .. .. 437 «8«°698) «6SIT) 656 “752 
Earnings, per engine eo ee 3360 $589 2722 2385 2606 

Ditto train mile .. 5s. 9d. 7s. 11d. 5s. 9d. 58. 9d. 5s, 
Expenses per engine, running .. 356 344 327 8221 302 
Ditto » repairs .. 147, «19 «128 ssa—Ssid288 
Ditto train mile, running 729 «#6929 «©6830 66:35 6°95 
Ditto . repairs 302 320 313 329 3-07 





AMERICAN PROCESS OF GALVANISING IRON. 


ALTHOUGH galvanised iron has become a very necessary article 
of commerce, and its advantages are both well known and well 
appreciated, yet for some reason its preparation has not proved 
very profitable to Americans, as several who have undertaken it 
have given up the business. The present description is that of 
_the operation as carried on at the works of Messrs, Alex. McClees 
and Uo., of New York, and Phillipsburg, New Jersey. 

The sheets, which are prepared at the rolling mill of the firm at 
Phillipsburg. are brought to the works in bundles, and immersed 
in a vat of dilute sulphuric acid, The vat, which is. lined with 
lead, is filled with water to about four inches below the top of the 
sheets, which are placed in the vat on their edges. Sulphuric 
acid is then po’ in until the liquid just covers the metal, Ten 
bundles of sheet iron, each weighing 150 lb., are placed in the vat 








at a time, and half a carboy of acid used. These bundles remain 
in pickle for an hour and a-half, after which they are removed, 
ten more bundles placed in the vat and half a carboy of acid added. 
When these last bundles have been pickled and removed, the 
whole contents of the vat must be allowed to run off. This refuse 
is used to galvanise miscellaneous matters, such as ships’ bolts, 
nails, spikes, anchors, chains, &c. The vat is filled again with 
fresh water and acid, and twenty bundles more are prepared in a 
similar manner. : 

Upon being taken from the sulphuric acid vat, the sheets are 
immediately immersed in an alkaline solution, potash being pre- 
ferable, and the acid adhering to them neutralised. The sheets are 
next immersed in vats of pure water, from which they are after- 
wards taken, placed upon the bench, and vigorously scoured and 
scraped, These minute precautions are taken because it is abso- 
lutely necessary to have the sheets clean, since dirt cannot be gal- 
vanised, The sheets are next thrown back into vats of water, and 
afterwards immersed in vats of strong muriatic acid, which deve- 
lopes on the surface of the iron an affinity for the zinc. The 
sheets remain in the muriatic acid but a short time, and are soon 
removed and placed in a large drying oven on cars, and as soon as 
a car load is dried it is run out to the galvanising tank. 

The latter is made of charcoal bloom iron about lin. in thick- 
ness, and is 4ft. deep by 23in. wide and 11ft. long. Its capacity is 
therefore nearly 580 galions. It is built in brick, being surrounded 
by Sin. of fire-brick and 16in. of ordinary brick, These precau- 
tions must be taken, because the tank always contains from 50,000 
to 60,000 Ib. of melted zinc. The tanks burn out in six months, 
at the end of which time a new tank is built up in another place, 
and the melted zinc poured from the old one into the new, for the 
molten metal is never allowed to solidify. About 25 plates, or 
about half a ton of spelter, are added to the mass every day, A 
partition dipping only a few inches below the top of the molten 
metal extends across the top of the tank. Upon one side of this 
partition or strip sal ammoniac is thrown upon the zinc, and on 
the other sideis thrown sand, both materials floating on the sur- 
face, the partition preventing them from mingling. 

The operation proceeds very regularly. One person on the sal 
ammoniac side of the tank takes the sheets of iron from the car 
on which they have been drawn from the oven, and immerses one 
at a time in the liquid metal. When the sheet is entirely under, 
he pushes its top edge over by means of a lever pivoted upon the 
edge of the tank. Previous to inserting the sheet, the workman 
has a rod, terminating in a hook in the metal, and as the sheet 
goes down below the surface its lower edge falls in the hook. The 
lever pushes over the top edge under the partition to the other 
side of the tank, and when this has been done the workman raises 
the sheet up a short distance with his hook. All this has for its 
object simply to keep hold of the iron while immersed in the zine, 
as otherwise it might be difficult to find it when it had been 
passed to the other side of the tank. From the moment the sheet 
appears above the surface of the zinc the operation of raising it 
must be continued without stopping till it is entirely out of the 
bath, for if it stops for an instant a broad streak is left across its 
surface. Consequently, when the edge appears above the melted 
metal it is seized by two pairs of nippers, one of which is sus- 
pended to a pulley, and hoisted out of the bath. In passing out 
the sheet is cleaned by the sand floating on the surface of the metal. 
Four men can pass fifty bundles of sheet iron through the bath 
in eight hours. The sheet is next passed between three rolls to 
take out “ the buckle,” and afterwards through the rolls again to 
straighten it.— 7'he Bulletin. 





A REMARKABLE RAILWAY BRIDGE. 


From the early settlement of the Western country, and especially 
since the introduction of railways as a means of transit, one of the 
most important problems presenting itself for solution has been 
how best to secure the safe and rapid passage of the Mississippi river 
by trains, &c., without obstructing its navigation. Rafts have been 
the greatest cause of anxiety to bridge builders, for they are com- 
monly 320ft. in width, so that no ordinary drawbridge could be 
constructed to permit them to pass unbroken, ‘lhe river men 
have strenuously opposed the construction of piers in the channel. 
Notwithstanding this they have been constructed at various points, 
and are notoriously an obstruction to navigation. Aside from this, 
the cost of ordinary bridges is so great that few corporations could 
be found willing to risk such an outlay, even if the money could 
be obtained. Various schemes for transferring the cars across 
the river have been tried and proved failures. The only one which 
has worked with any degree of success is the transfer steamer, 
which is at best a clumsy, slow, and expensive method. To over- 
come this difficulty has been tne work and study of many eminent 
engineers, but it has remained for a practical man, experienced in 
the peculiar requirements of the case, to solve the problem and 
construct a bridge which, for its simplicity, security, and adapta- 
tion, is unsurpassed. It required no small amount of courage to 
risk 100,000 dols, in an experiment which was almost universally 
considered a visionary scheme. The Mississippi river between 
Prairie du Chien, Wis., and North McGregor, Iowa, is divided 
into two branches by an island. The Kastern--or Prairie du 
Chien—channel is solely used by the large steamers of the different 
packet lines ; the Western—or North McGregor—Channel is ex- 
clusively the waterway chosen by rafts. These towns are the 
terminal points of the Milwaukee and St. Paul Railroad 
on the Mississippi river, and the object of the bridge 
was to connect them. The bridge is constructed on piles driven 
into the bed of the river, over which rests a single railroad track. 
The length of the bridge measured upon this track is 7200ft. from 
one shore to the other. There are two pontoon draws, The one 
over the eastern channel consists of three pontoons, connected 
lengthwise firmly, and representing a distance of 396ft, These 
pontoons are each 28ft, beam, 5ft. height of side, and 10in. draught 
of water. The draw over the western channel consists of but one 
pontoon, 408ft. long, breadth of 28ft., height of 44ft., and draught of 
llin. When trains are passing over, the draught of both draws 
increases to about 18in, The varying height of the planes between 
the pile bridge and the pontoons is overcome by aprons, or movable 
tracks, which are adjusted by means of powerful screws and 
movable blocks, operated by the men who are stationed on the 
pontoons for other purposes, thereby involving no extra labour or 
expense. The connections between the ends of these aprons and the 
track on the bridge is a simple device, counterbalanced by equal 
weights, so that one man clamps and unclamps the end of the 
pontoon when swung into or out of position. The closing and 
opening of each draw is effected by a small engine of 20-horse 
power, working a simple winch, round which is wound a chain. 
The extremities of this chain are secured to clusters of piles above 
and belowthe draws, so situated as to give it a diagonal lead across 
the river. The draw opens with the current in one minute and 
closes against it in three minutes, without showing any undue 
strain or requiring the application of more than one-fourth the 
power of theengine. The direction of the current strikes the 
eastern draw at an angle of 75 deg. 30 min. and the western at an 
angle of 55 deg., thus leaving a clear space of 383ft. for the former 
channel and 334ft. for the latter, besides permitting the surface 
current to flow past the pontoons without expending its full force 
on them. In relation to the navigatiox of the river, the captains 
and pilots freely and frequently assert that this bridge is the 
easiest to pass of any on the river, and consider it no obstruction 
whatever to navigation. The most influential river men, and those 
most deeply interested in hindering its obstruction, thus express 
themselves in a paper presented to the builder :—‘* We are of the 
opinion that this bridge is an improvemeat over the bridges now 
being built over the Mississippi river, and less dangerous to navi- 
gation, whether by boats or rafts.” General Humphreys, chief of 
engineers, United States Army, in his report to Congress refers to 
this bridge in the following words :—‘* While the bridge in ques- 
tion is exceptionally free from objection as an obstruction to navi- 
gation, it conforms to existing laws regulating the bridging of the 
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Mississippi river in that it affords excellent facilities for 
steamers and rafts to s through the aw opening.” 
In relation to the passage of trains it is proved to afford greater 
gecurity than ordinary drawbridges, for the pontoon is capable of 
‘floating a weight six times greater than that of the heaviest trains, 
and there is no danger of accident from the breaking of over- 
strained spans, It affords facilities for the passage of 1000 cars a 
day, the average number being now about 300. The cost of the 
entire structure and its appurtenances is one-sixth of that of the 
most inexpensive bridge across the river, and one-fifteenth of the 
lowest estimates for contracting an iron drawbridge at this point. 
The expense of operating it is far below that of operating any 
drawbridge across this river. The time required for its construc- 
tion is not over ninety days, and very much less at points where 
material and labour are abundant, To these great advantages add 
that of an immense reduction of the tolls and expense of crossing 
the river below that which is charged by other bridge companies, 
and it is readily understood how great and lasting a benefit has 
been conferred on commerce and navigation by the designer and 
builder.—New York Herald. 





LAUNCH OF THE BESSEMER. 


WE are glad to announce that the Bessemer saloon steamer was 
successfully launched on Thursday, Sept. 24th, at Hull from the yard 
of Earle’s Shipbuilding and Engineering Company, Limited. The 
neighbouring wharves and several platforms erected in the dock- 
yard were crowded with Hull townspeople, who cheered the new 
ship loudly as she slid smoothly down the ways. The launch was 
at 5 o’clock, the time of high water, and the Bessemer was 
christened in approved fashion by Miss Bessie Wright, grand- 
daughter of Mr. Bessemer. The company on the launching plat- 
form included Mr. Bessemer, Mr. E. J. Reed, C.B., M.P., and 
Lord Henry Gordon Lennox, M.P., First Commissioner of Works, 
who came down from London especially for the occasion, and who 
was chairman of the Bessemer Company before he took office. 
There were also present Sir Spencer Robinson, K.C.B., Mr. Edwin 
Chadwick, C.B., Mr. J. Dunlop, Mr. E. Lees, and Captain Davies 
(the Board of Direction of the Bessemer Company) ; while Earle’s 
Company was represented by Mr. Thomas Bingham, Mr. J. Gallo- 
way, jun., director, Mr. F. Edgar, manager, and Mr. W. J. 
Pratten, chief engineer. The members for Hull (Mr. C. M. Nor- 
wood and Mr. Charles H. Wilson) were alsoat the launch, as were 
the Mayor and Mayoress of Hull, Captain Hickley, R.N., of her 
Majesty’s ship Endymion, Mr. G, Wilson, Master Cutler of Sheffield, 
and several ‘officers of the French corvette Averne lying in the 
Humber. The Bessemer shot out a long way into the river, and 
was brought round against the tide by tugs and moored off the 
building yard, presenting a curious though not unbandsome appear- 
ance, with low ends, high central portion, and two pairs of paddle 
wheels, She draws just 7ft. 3in. as she floats at present, and the 
additional weight she will have to receive will bring her down 
another Sin. Her present line of floatation exactly justifies the 
latest calculations of her builders. 

The Bessemer saloon steamer, as she now lies moored in the 
Humber, has very much the appearance of a breastwork turret- 
ship. She is shaped alike at bow and stern, aud for 48ft. from 
each end she has afreeboard of about 3ft. only. Her total length 
at the water line is 350ft., and the raised central portion, rising 
8ft. above the low bow and stern, is 254ft. long, and extends the 
whole width of the vessel, 60ft. overall. The deck of each of 
the cigar-shaped ends of the vessel carries one of Messrs. Brown's 
(Edinburgh) capstans, worked by hydraulic power, and a Martin’s 
patent anchor, and the forward deck will also be fitted with a 
pair of hydraulic cranes, for swinging the large crates in which 
the luggage will be packed from the pier into the bold, and vice 
versa. The famous swinging saloon, 70ft. long, is in the centre, 
and the engines and boilers which drive the two pair of paddle- 
wheels are stowed in the hold at either end of the raised portion 
of the vessel. A series of deck-houses for private parties, refresh- 
ment ‘ars, Xc., is carried fore and aft of the paddle-boxes, upon 
the breastwork deck, and there is asheltered walk between these 
and the windowed sides of the swinging saloon, which rises some 
7ft. or 8ft. through the breastwork deck, its flat roof, pierced by 
two companion hatches, forming a steady promenade for the 
delicate sailors of the saloon. It will be curious to see what will 
be the effect upon such passengers of standing upon a level deck 
in the midst of a rolling ship and sea ; but should the unwonted 
contrast cause them any discomfort, they have only to keep their 
eyes shut. Though the ends of the vessel have precisely the 
same appearance, and are each fitted with a rudder, the steering 
being done by Brown’s patent hydraulic apparatus, the screwing 
on of the paddle floats necessarily determines a true bow and 
stern. The Bessemer, as the steamer is named, will be able to 
steam either way with facility, the foremost rudder being locked, 
but to go at her best speed she will probably have to give prefer- 
ence to the end which has been named as her bow. Besides the 
saloon, the greatest wonder of its kind since the hanging gardens 
of Babylon, there are on the same deck cabins for ladies and 
families, and on the deck below a second class saloon 52ft. long. 
The whole of the machinery is on board, and the after- 
pair of engines are completely fitted. The nominal horse- 
power is 750, working up to 4600, sufficient, it is estimated, 
to drive the vessel eighteen or twenty miles an hour. The 
two pairs of paddle-wheels are placed 106ft. apart from 
the centres, and each wheel is 27ft.10in. in diameter, and 
fitted with twelve feathering. floats. The engines are fitted with 
Brown’s hydraulic starting gear, telegraphic gear leads from the 
bridges to the engine-rooms, and there are various other handy 
and ingenious contrivances to facilitate the working of the engines 
**too numerous tomention.” The swinging saloon is entered from 
two broad staircases leading to a landing connected with the 
saloon by a flexible flooring. The saloon itself is upheld on its 
axis by four steel supports, one at each end, and two close together 
in the middle. The aftermost of the two central supports is 
hollow, and serves as a part of the powerful hydraulic machinery 
which will regulate the motions of the saloon. Without entering 
into a long technical explanation, it is enough to say that Mr. 
Bessemer has constructed some machinery which will cause the 
valves, the opening and shutting of which will adjust the saloon, 
to work automatically. The motive-power of the delicate valve 
machinery is obtained from the disinclination of a rapidly-revolv- 
ing piece of metal, of a flat, circular shape, to stir out of a given 
plane. This ‘‘gyroscopic movement,” as it is called, will very 
much lessen the amount of manual control which would otherwise 
have to be exercised over the hydraulic machinery which holds 
the saloon, but there will still have to be an attendant, who will 
stand in a sort of small pew at the central supports which rise 
through the floor of the saloon, He will keep his eye on a spirit- 
level, and watch the action of the gyroscope on the valves. The in- 
terior of the swinging saloon measures 70ft. long, 35ft. wide, and 
20ft. high. A retiring room for super-delicate persons whose 
Fee we are still too many for them, and a ladies’ cabin, are also 
included in the swinging portion of the vessel. The furniture of 
the great saloon is not yet fitted, and one saw little more 
than the skin of red-painted iron, but it is intended to make it a 
very sumptuous drawing-room, ornamented with carved panels 
and furnished with luxurious upholstery. It will be well lighted 
through large ground glass tole, and ventilated and warmed 
to perfection by a system of fans and tubes. In addition to the 
two great funnels which tower, wide a , above the deck, the 
steamer is fitted at either end with a light mast, to which a jib may 
be hoisted, to assist the Bessemer to turn round. Kitchens built 
on the fore sponsons are capable of serving up a hot dinner ; and 
excellent entrance ports or gangways, accommodation for the crew, 
stowage space for luggage, four boats and two of Christie’s life 
rafts, are other features of the Bessemer steamer. There isa great 
deal yet to be done on board, and though the paddle boxes are 
already painted acream colour and portions of the polished wood- 
work fitted, it will probably be a couple of months before the 





steamer can be brought round to the Thames and made ready for 
her trial trip, which will then be at a time of year in which she 
may be pretty sure of a rough day to test her capabilities, 
Considered apart from the hopes which enterprising capitalists 
and sea-sick passengers stake upon her success, the Bessemer ship 
is beyond doubt one of the most novel and interesting attempts in 
naval architecture which have been made in this generation. In 
the first place, it must be remembered that the main characteris- 
tics of the vessel have been determined exclusively by her primary 
object—that of carrying the pivoted saloon. She is the production 
of two minds, the saloon and all the appliances for working it 
having been designed by Mr. Bessemer, one of the most eminent 
engineers and inventors of the day, while the vessel itself, and all 
the propelling and working arrangements, have been designed by 
Mr. Reed, whose services as a naval constructor seem just now in 
request with all the maritime Powers in the world except our own. 
Some minor parts of the design, such as the working out of the 


paddle-engines and boilers—intrusted to Earle’s Company—and | 


the hydraulic arrangements for steering the vessel and working 
the luggage cranes— the patents of Messrs. Brown, hydraulic engi- 
neers, of London and Glasgow --have been undertaken by others, 
but the plans for every part of the vessel, including even the 


saloon and its machinery, have passed through Mr. Reed’s London | 


office, and have been carried out more or less under the inspection 
of his staff of overseers. 

The first condition required by Mr. Bessemer will show how 
differently from all others this ship has had to be constructed. The 
inventor demanded the whole central portion of the ship, for a 
length of not less than 70ft., for the purposes of his swinging 
saloon, and this is precisely the space in which the engines and 
boilers are placed in any ordinary large passengersteamer propelled 
by paddle-wheels, The uecessity of surrendering this space in 
order that the saloon might be in the centre of the vessel, where 


there is least motion, threw upon Mr. Reed the responsibility of | 


adopting some different disposition of the engine and boiler power. 
Very high speed was required, and great power had to be pro- 
vided. The plan adopted is that of dividing the engine and boiler 
power into twoequal portions, and giving to each portion a separate 


pair of paddle-wheels, the centres of which are 106ft. apart. This | 


arrangement, of course, involved the necessity of working one set 
of wheels in the ‘* race” of the other set, which some persons con- 
sider will very much diminish the value of the after-pair of pad- 
dles, and which no doubt has its disadvantages. But it is not easy 
to see how any other arrangement could have been adopted; for, 
although in a sea-going ship carrying large supplies of sea stores, 
cargo, or other weights tobalance the engine and boilers, a different 
method might be devised, in a ship like the Bessemer, which has 
but few other weights on board of any moment besides the engines 
and boilers, and which must perforce float at a light and uniform 
draught of water from one end to the other, it seems impossible 
to have concentrated either the weights or the propelling wheels 
at either end, especially when regard is had to the next important 
feature of the ship. 

The next feature consists in her having both ends alike, and 
each fitted to act either as a bow or a stern as required. The 
necessity for this arises from the impracticability of turning a ship 
as large as the Bessemer in the French harbours, It is absolutely 
necessary to take the ship in and out without reversing her. This 
form of ship, with rudders at both ends, is less uncommon than 
ships with duplicated sets of paddle-wheels, but it is one requiring 
much care on the part of the designer, in order to make it tho- 
roughly successful. It is usual to forms the ends of such vessels 
very much like the bow of an ordinary vessel, and make the rudder 
a part of the bow, partaking of its tapering lines. The result is 
either that the bow is made weak by the great fineness given te 
the lines, or else the rudder has so much taper that it is not as 
prompt as it should be in its action. Mr. Reed has met this difti- 
culty by terminating the water lines proper of the ship inde- 
pendently of the rudder, and making the rudder a plane prolonga- 
tion only of the bow. The deck lines above, on the contrary, are 
carried out to the very end, and the whole is terminated by a 
strong forged frame, which protects the rudder from blows and 
injury. The result of this arrangement is to give to the end of 
the ship, viewed as a bow, a form the reverse of that which exists 
in the case of vessels formed with rams. It was by desire of Mr, 
Bessemer, and with the object of checking the tendency to pitch 
which the Bessemer ship, incommon with every other, must possess, 
that Mr. Reed gave her at each end the very low freeboard of 3ft., 
rounding off these low ends both above and below water. Look- 
ing at these very unusual extremities of the Bessemer steamer, 
one could not help speculating upon the effect of driving 
such a bow through the sea at the enormous estimated speed of 
eighteen or twenty miles an hour. It is not likely that the pheno- 
mena produced by an ordinary ram how will be repeated, because 
the fact of the upper portion overhanging the lower mus® greatly 
check the tendency of the water to heap up in front of the bow 
and to fall in cataracts forward. The lowness of the bow above 
water will favour the rolling over of the sea upon the fore deck, and 
on the whole it seems probable, considering the high rate at which 
the vessel is to be driven, that this low out-lying bow will always 
be covered with water when the ship is at full speed, and that in 
rough weather the behaviour of this bow with the sea will afford 
interest and amusement to those travellers who do not find it 
necessary to keep below. 

The circumstances of the ends of the ship being on a different 
level from the main central portion gave rise to serious structural 
difficulties, since it is now well known that a ship may be viewed 
as a huge longitudinal girder, of which the top—which is cut 
away in the case of the Bessemer—and bottom are the most im- 
portant parts. Mr. Reed met this difficulty by a device which 
we believe to be perfectly novel in shipbuilding. He has con- 
tinued down the principal upper strakes of plating, known as the 
‘deck stringers” and the ‘‘sheer strakes,” at a considerable in- 
clination from the upper deck to the lower, connecting them 
throughout by large angle irons, and terminating them in the form 
of “skin plating” on the curved sides of the Cer ends, By this 
simple means very great strength is secured with a smull quantity 
of well-disposed plating, and the longitudinal strain of the ship, 
whether upward or downward, will no doubt be sustained with 
perfect efficiency. 

Returning to the saloon itself it is necessary to sweep entirely 
away at the very outset all ideas of this saloon being a mere 
**nendulous” cabin. It is not pendulous in any true sense, for in- 
stead of being swung loosely upon centres it is placed under the 
control of enormous hydraulic engines, which will have it, it is 
hoped, under absolute command. It is true that it is mounted 
upon steel centres, three in number, one at each end and one at 
the centre, but it is also laid hold of at the sides by the hydraulic 
machinery, which will impart to it such rotary motion as may be 
found necessary. As the saloon and the machinery are all to be 
carried in the rolling ship—for it must be presumed that neither 
her size nor all her designer’s precautions will prevent the ship 
itself from rolling in heavy weather—it is obvious that if the 
occupants of the saloon are to be relieved of the rolling motion, 
the saloon must itself have motions the reverse of those of the ship 
im to it. And this is precisely what is proposed— viz., to 
roll the saloon within the ship just as much as the ship rolls, but 
in the opposite direction, so that the occupants of the saloon may 
feel no rolling motion at all. Another way of viewing the matter 
is that of considering the ship to roll around the saloon, the object 
of all the machinery being to prevent the ship from carrying the 
saloon round with it. It is not necessary to say more —_ this 
point at present, because the yg occasion for describing the 
saloon machinery more fully will be the trial of this machinery in 
action, which will be made before very long. 

Before concluding our account of this extraordinary vessel we 
will revert to the question of the double set of paddle-wheels and 
their effect upon the speed as compared with a single pair of 
wheels. Upon this point the designer, Mr. is very confident 
of success, and maintains that those who assert the inutility of the 


second set of wheels misapprehend the facts of propulsion. Mr, 

Reed's view is as follows:—When a ship is being propelled at a 
| uniform speed by the exertion of a given constant power of engine, 
| all that the engine does is to prevent the speed from decreasing. 

as it would do if the emmenees | power were removed, Were that 

power removed the ship would not suddenly stop, but be gradu- 
| ally and slowly brought to rest by the resistances opposed by the 
| water to her progress through it. In point of fact, therefore, in 
| the case of a paddle-wheel steamer at full speed, the ship herself 
| carries the wheelgrapidly past the surrounding water, and before 
| the wheels can begin to propel at all the engine must cause them 
to revolve with a corresponding velocity. If, for example, we take 
the case of a steamer going at a uniform speed of fourteen knots 
an hour, with thirty-six revolutions of her engines, we may 
assume that thirty of those revolutions were required for enabling 

the wheels to overtake the ship, and that the remaining six only 
are useful for propulsion, These six revolutions no doubt impart 


a sternward velocity or race to the water of corresponding amount, 
and if another wheel has now to be brought into action in order 
to apply increased power, and has to be set to work in this race, 
it is obvious that it will require to be turned thirty-six times 
before it will begin to propel, and the few revolutions necessary 
for propulsion must be added to this number. The difference be- 
| tween the two wheels will therefore simply be that the sternward 
wheel will require to revolve a few revolutions more than the 
other before it begins to propel, but after that the two will be upon 
| equal terms, excepting as regards any losses from friction, 
| &c., due to the extra speed of revolution. This is Mr. 
| Reed’s view, and, if he be correct, the speed realised by the 
| Bessemer will probably prove at least equal to that of the fastest 
paddle steamers in the world, although, at the same time, the 
designer considers the very light draught and great beam of the 
| ship, and the extra weights which have been found necessary in 
connection with the saloon and its machine beyond what he was 
called upon to design for, will in some degree detract from the 
speed which has been predicted by the admirers of the vessel.— 
Times. 








RESEARCHES ON EXPLOSIVES.—FIRED GUN- 
POW DER, 

Capt. Nopie and Mr. Abel have come to a definite stage with 
their experimental researches into the action of fired gunpowder, 
and have embodied their conclusions in a report in the proceedings 
of the Royal Society. 

Their objects they state to have been :—(1) To ascertain the pro 
ducts of explosion when fired in guns and mines ; (2) to investigate 
the tension ; (3) the effect of various sizes of grain ; (4) the varia- 
tion caused by various conditions of pressure, comparing explosion 
in a closed vessel with that in the bore of a gun ; (5) the volume of 

rmanent gas; (6) the heat; (7) to ascertain the work per- 

ormed on a shot in the bore of a gun. For this very careful ex- 
periments were carried out to ascertain the pressure, volume of 
permanent gas, heat, and analysis of gases and solid products, A 
vessel of mild steel, tempered in oil, was used, completely closed 
with a closely-fitting screw firing plug, through which were led 
circuit wires with tine platinum wire enclosed with mealed powder, 
which it fired when heated by the current of a Daniell battery. The 
results were briefly as follows :—The pressure was registered by 
Capt. Noble's crusher gauges at from 1 ton to 36 tons per square 
inch. The analysis of the gaseous products showed a regular 
change, due to variation in pressure, carbonic anhydride increasing, 
with a decrease in carbonic oxide as the pressure increased. The 
solid products were subject to greater and less regular variation ; 
speaking generally, the chemical action is more complicated than 
has been supposed, and the old fundamental equations are found 
to represent it very imperfectly. More carbonic oxide and 
potassium carbonate, and less potassium sulphate than has been 
thought is produced, Potassium sulpbide is thought to be formed 
primarily, but eventually it is not present in any considerable 
quantity, having given place to potassium hyposulphite, The tem- 
perature of explosion is found by means of platinum wire or foil 
to be about 2200 deg. C. About 35 per cent. of the heat generated 
is communicated to a small arm, and but 3 per cent. to an 
18-ton gun. The products of explosion consist of about fifty-seven 
parts by weight of solid to forty-three of permanent gas. When 
the powder fills the space in which it is fired the pressure is about 
6400 atmospheres, or 42 tons per square inch. The products of ex- 
plosion generally are the same in a gun and in a completely 
| closed vessel. The work on the projectile is due to the elastic 
| pressure of the permanent gases. 
| These results have only been obtained by a long and laborious 

course of very carefully conducted experiments. They are very 
valuable, and such as but very few individuals have the means of 
carrying out. Those interested in the subject, therefore, owe much 
to Capt. Noble and Mr, Abel, and those who have under them 
carried out the investigation so thoroughly and with such ability. 














PROPOSED ROUTE THROUGH GERMANY TO 
THE EAST. 
THE junction of the Turkish and Austrian railways has given rise 
| to the following propositions in Germany, published in the Augs- 
| bourg Gazette. 
The traffic toand from the East is principally from England, 
France, Belgium, Holland, Switzerland, and Western Germany, 
by means of the Peninsular and Oriental Steam Company, the 
Messageries Nationales, the Lloyd’s Austrian Company, by way of 
Vienna, te Baziasch by rail, and thence by steamer at the Danube, 
and, lastly, the Italian ports in the boats of the national companies, 
Leaving out of the account the direct traffic from England by 
sea, the following statistics have been collected. The total annual 
number of passengers is about 45,100; of those 11,100 are for 


; Constantinople, and they proceed, 5600 by Marseilles, 1500 by 


Trieste, 1500 by Vienna and the Danube, and 2500 by Italy ; 
12,000 are bound for the Greek ports, 3000 by Marseilles, 4000 by 
Trieste, and 5000 by way of Italy ; the remaining 22,000 fin&l their 
way to Egypt and India, 9000 by Marseilles, 7000 by Trieste, and 
6000 by Italy. 

The completion of the Turkish railways will determine many of 
these travellers to make use of the German, Austrian, and 
Turkish lines of railway. It is estimated that this will be the 
case with respect to two-thirds of those bound for Constantinople 
and the Greek ports, and to half of those going to Egypt and 
India. According to this hypothesis we arrive at « total of about 
25,000 travellers, coming principally from the frontier towns of 
Holland, Belgium, and France. 

The transit through the German empire by means of express 
trains would be over 562 miles, or for the double journey 1125 
miles, and would bring to Germany the sum of about nine pounds 
ad head, or a total of £225,000, to which may be added the pro- 

ble income from luggage and goods, bringing it up to about 
£412,480. 

The transit through Austria, a distance of 703 miles, would pro- 
duce a total receipt of about £500,000. 

** We have lost too much time already, ” says the German writer, 
‘‘and admitting that all difficulties were removed by diplomatic 
action, it would take at least two or three years before the lines 
could be connected in the most simple manner.” 

We can form no opinion of the d of the estimates given 
above, but certainly many persons would go by land at almost any 
extra cost of time or money. This we are compelled to say, that 
we hail with pl the proposal of any new route to the East, 
feeling sure that nothing but the fear of rivalry will make other 

ti d which have been obstinately withheld 
for years, and try by civility, and, above all, by expedition and 
the simplification of tiresome official forms, to obtain our custom. 
There are dozens of plans of improvement, and during the last few 














years there has been a little improvement, but the progress is 
awfully slow, ; 
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THE ST. GOTHARD TUNNEL—SECTIONS SHOWING METHODS OF WORKING GOSCHENEN END. 





In another page will be found an article on the St. Gothard 
Tunnel, which supplies the principal facts connected with its pur- 
pose, history, and progress. It is unnecessary to say more here, 
therefore, than will suffice to explain the engraving above and on 
the opposite page. 

The nature of the strata to be pierced, varies very much in 
the St. Gothard Tunnel, and different methods of construction, all 
based on what is known as the Belgian system, are adopted as seems 
best suited to the nature of the ground. Fig. 1 is a section of the 
tunnel in very solid rock, without fissures and without masonry 
lining. Fig. 2 is another section in much the same kind of 
rock, but it will be seen that on one side a masonry wall has 
been introduced, to make up for a deficiency in the rock. 
Fig. 3 is a section in solid fissured rock, The roof is of masonry, 
sometimes with and sometimes without side walls, as shown. 
Fig. 4, page 245, explains itself. Fig. 5 shows a section in many 
respects identical with Fig. 3. The rock is solid, but fissured. 
Fig. 6 shows the section in friable or treacherous rock; the 
tunnel being lined throughout. Fig. 7 is the section adopted in 
soft strata, liable to yield to lateral pressure. Fig. 8, page 245, 
shows a portion of tunnel lined with masonry. Fig. 9 is the head- 
ing. Figs, 10, 11, 12, and 13, the last on page 245, shows the 
system on which the excavation proceeds, and explain them- 
selves. 

Fig. 14 shows the heading timbered, a in moderately good 
ground, b in fissured rock. Fig. 15 shows the heading enlarged, a 
in moderately good ground, » in fissured rock. Fig. 16 shows the 
timbering of the widened tunnel, a and b denoting ground and 
fissured rock, as before. 

Fig. 17 shows the masonry of the tunnel complete. Fig 18 isa 
longitudinal section of a, Fig. 14. Fig. 19 is the same as a, Fig. 15. 
Fig. 20 isa longitudinal section of Fig. 16. Fig. 25is a longitudinal 
section of Fig. 22, while Fig. 21 isa similar section of Fig. 23. 
Fig. 24 explains itself. Fiz. 26, page 245, gives a vertical section 
showing the arrangement of the shot holes. Fig. 27 is a hori- 
zontal view of the same, while Fig. 28 gives the face of the head- 
ing. We may add that the dynamite is generally used in iron 
cartridge cases, 





THE forty-ninth anniversary of the Stockton and Deine 
Railway—the first line opened for ger traffic—took place 
this week. It has been suggested that the fiftieth anniversary 
should be celebrated next year by a suitable demonstration. 

IRONCLADS FOR SALE.—The late auction sale of ironclads at 
New Orleans, at which 69,075 dols. was bid for eight of them, 
gives some idea of the value of such vessels in times of ace, 
when we have no further use for them, and other countries do not 
want them. The following is a statement of the cost of those 
eight vessels according to official Congressional documents— some, 
or a majority, of them were never in actual service :—Eltah, 
589,458 °82 dols.; Iris, 589,428°20 dols.; Klamath, 602,985°34 dols. ; 
Umpqua, 595,649 36 dols.; Yuma, 602,985°34 dols.; Kewaydin, 
391,828°24 dols.; Winnebago, 384,969°84 dols.; Chickasaw, 
389,962°70 dols.; total, 4,147,267°84 dols. It is hardly probable 
that the Government will let these vessels go at such prices, but 
break them M and use the material rather.—New York Army and 
Navy Journal, 

















THE STEAMSHIP LY-EE-MOON. 


In our last impression, owing to a misunderstanding, we gave 


copies of diagrams from theenginesof the Ferdinand Vandertaelen, | 
as those from the Ly-ee-Moon. We repair the error by now publish- | 


ing diagrams from the engines of the Ly-ee-Moon, which are 
identical with those of the Vandertaelen, with the exception that, 


as will be seen, there is a slight difference in the relative diameters | 
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of the cylinders which of course causes a difference in th 
diagrams, The cylinders of the Ly-ee-Moon are 32in. and 62in. 
diamet The diag from the Ly-ee-Moon are we think the 
better of the two, and the results as regards consumption of fuel 
— to bear us out. 

e additional illustrations which we give of the engine speak 
for themselves, and require no further comment on our part, 
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REPORT OF THE COMMITTEE OF THE BRITISH 
ASSOCIATION ON SIEMENS’ ELECTRICAL 
PYROMETER. 

A COMMITTEE consisting of Professor A. W. Williamson, Professor 

Sir W. Thomson, Professor Clark Maxwell, Professor G. C. 

Foster, Mr. Abel, Professor F, Jenkin, Mr. Siemens, and Mr. R. 

Sabine, was appointed some time ago by the British Asso- 
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ciation to test the action of Dr. Siemens’ electrical pyro- 
meter. They have already presented two interim reports, 
but as the first of these (Rep. Brit. Assoc., Brighton Meeting, 1872, 


. 134) contained only a statement in general terms of the results 
of preliminary x eenta, ond as the second—communicated at 
the meeting in Bradford, in 1873— was lost after | laced in 
the hands of the officers of Section B, it seems desira le on this 














Prine 





mS 








Oct. 2, 1874. 


THE ENGINEER | 





THE ST. GOTHARD TUNNEL—SECTIONS SHOWING DIFFERENT METHODS OF WORKING, AIROLO END. 





(For description see page 256.) 











Fll.22. , 










































: : ~~ 2 _——_— ae t 2 
ee 












=x al —— = 








ocoasion to recapitulate the works of the committee from the 
beginning. 

Four pyrometers, numbered by the makers 404, 411, 414, and 
445 respectively, have been supplied for the purposes of the 
committee by Dr. Siemens during the course of the experiments. 
In all the instruments the part by which indications of change of 
temperature are given is identical, and consists of a len of 
fine platinum wire doubled back on itself, and coiled upon a 
cylinder of refractory fire-clay. The ends of the coil are fastened 
to stout platinum wires of such a length that their farther ex- 
tremities never reach a very high temperature, and these in their 
turn are connected by copper wires with binding screws on the 
ontside of the case of the pyrometer. The copper wires are 
inclosed in a stout tube of wrought iron, about 3'5 centimetres* in 
diameter, and about 120 centimetres long, which projects from 
the furnace or other space whose temperature is required, and 
forms a handle and — for the whole instrument. The part 
to be inserted in the furnace—namely, the coil of platinum wire 
—is protected by a case or sheath, which is fastened by screws 
to one end of the iron tube. In pyrometer No. 404, which, 
it is understood, was constructed according to the plan 
usually adopted by Messrs. Siemens Brothers previously to the 
experiments of the committee, this sheath was made of a piece of 
wrought iron tubing closed at one end, and the fire-clay cylinder 
supporting the platinum coil was inserted in it without any 
further protection, beyond a of asbestos employed to pre- 
vent it shifting or being injured by ing. Pyrometers Nos. 411 
and 414, besides an outer sheath of wrought iron, similar to that 
of 404, had a piece of stout platinum foil wrapped lightly round 
the fire-clay cylinder, but of course not touching the coil. In all 
other essential respects they were like No, 404. In No. 
445, instead of a wrought iron sheath, a platinum tube closed at 
one end was used to enclose the pyrometric coil, so that in this 
instrument, although it had the usual long stem of wrought iron, 
no part of the iron was ever exposed to a red heat ; otherwise, it 
was just like the others. In all cases the conducting wires, where 


* A centimetre is a little less than ‘din 





they pass up the stem of the instrument, are kept from contact 
with it or with each other by being inserted in clay tubes like 
tobacco-pipe stems. 

The indications depend on the changes which the electrical re- 
sistance of the platinum coil undergoes when its temperature is 


altered. In order to avoid the errors that might otherwise arise | 
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G, Resistance coils. 


b, Testing battery. 
E, Platinum-silver resistance 


g, Galvanometer. 
&, Key. 





from the heating of the leading wires connecting the pyrometer 
with the measuring apparatus, the undivided current of the testing 
battery is conveyed by a wire, which passes down the stem of the 
instrument and is denoted in the diagram by C, to the beginn' 

of the pyrometer-coil, where it divides into two , one o 
which, after traversing the coil, is conveyed up the stem and back 


to the battery by a wire marked X) in the diagram, while the other 
| part is conveyed by a precisely similar wire X to the standard 
| against which the coil is to be measured. Thus, in the comparison, 
| the resistance of the wire X; acts as an addition to that of the 
pyrometer coil, and that of the wire X, as an equal addition to the 
resistance of the standard. To insure that this compensation be- 
| tween the resistances of the leading wires is as accurate as possible, 
| the three wires C, X, and X: are not only taken of the same length 
and gauge, but are insulated with a covering of india-rubber (?) and 
tape and made into a cable of three strands, so that they are all of 
them exposed to similar conditions as to temperature, &c. 

The most important points to ascertain in relation to the 
applicability of Siemens’ pyrometer to the ape for which it is 
intended, was how nearly the resistance of the coil is constant at 
a given temperature, and, in case of its being found to be per- 
manently altered by exposure to high temperatures, to determine 
the extent of such alterations. The investigations of the com- 
mittee have been confined to these two points. The whole of the 
measurements have been made in the Physical Laboratory of 
University College, London, by Professor G, C. Foster, or his 
assistant, Mr. W. Grant, or else by students working in the 
Laboratory under Professor Foster's supervision. The thanks of 
the committee are specially due to Mr. Charles Law and to Mr. 
O. J. Lodge for their valuable aid thus rendered, The method 
adopted was that of the differential resistance measurer, Two 
sets of resistance coils, both of them adjusted to the British Asso- 
ciation standard, were available for the measurements. One of 
them, made of platinum silver wire, by Messrs. Elliott Brothers 
gave any whole number of ohms from 1 to 10,000 ; the other, of 
very thick German silver wire, by Mr. Grant, gave any whole 
number from 1 to 200. The resistance of all the pyrometers was 
marked upon them by the makers as being equal to ten Siemens’ 
mercury units at 0 deg. C., and, at the highest temperature to 
which any of them was exposed during the experiments, the re- 
sistance never rose beyond about 36 ohms ; hence the resistances 
to be measured always lay within the range of the German silver 





| coils, In order to be able to measure to within fractions of a unit, 


after the smallest whole number whose resistance exceeded that 
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of the pyrometer had been found on the German silver coils, 
the dn set —Elliott’s—were connected in parallel circuit 
with these, so as to act as a “shunt,” and the resistance 
was altered until the balance was got as accurately as possible. 
Tt was found that in this way changes of resistance amounting to 
0-001 ohm, or to about jydoo of the quantity to be measured, 
could be generally detected without much difficulty. When mea- 
surements were made at atmospheric temperatures the pyrometers 
wore always immersed in water nearly up to the junction of the 
sheath surrounding the coil with the stem, being placed in the 
water at least an hour before the measurement was made, Owing, 
however, to the conductivity of the mass of iron forming the stem 
it was impossible to insure that the pyrometer wire was even 
nearly at the same temperature as the water if this differed much 
from the temperature of the air in the laboratory, and conse- 
quently it was thought better not to attempt to get measurement 
ata fixed temperature, but to make the determination as nearly 
as might be at the temperature of the laboratory, and to reduce 
the results to a fixed temperature by calculation. As 10 deg. C. 
was approximately the mean temperature at which the measures 
were actually taken, this was adopted as the temperature of 
reference, 

The formula employed for correcting the observations for tem- 
peratures was obtained as follows :-—-A piece of the same German 
silver wire as that of which the 10 ohm coil was made in the set of 
coils used, was immersed in water and its resistance measured, in 
an experiment at 17°6 deg. and 100 deg, C., and in another with a 
slightly different arrangement of the apparatus, at 18 deg. and 
100 deg. These determinations gave for the value of @ in the 


formula, 

vy = 7, [L + a (9-10)] 
Where @ is the temperature of the wire, %% the observed resist- 
ance at 9 deg, and 7, the resistance at 10 deg. the value 0°000306 


and 0°000312 respectively. The mean value 0°000309 was adopted 
in subsequent calculations. On the other hand, the following 
determinations were made with one of the pyrometers, No. 404, 
(1) Temperature of water surrounding pyrometer = 18 deg., 
temperature of German silver coils 191 deg. Resistance 
11 x 400 
11 + 400 
(2) Temperature of water = 91'6 deg., temperature of standard 
19'S deg. Resistance in terms of standard at 19°8 deg. 
ee ws SE 
he + low 
(3) Temperature of water 03°3 deg., temperature of standard 
YO deg. Resistance in terms of standard at 20 deg, 
x 100 
1b + 1500 
(1) Temperature of water = 18 deg., temperature of standard 
ISS deg. Resistance in terms of Desir oe at 18°8 deg. 
Ht x 401 _ 10 7063, 
Il + 401 
The conditions of experiments 1 and 4, and 2 and 38 respee- 
tively were so nearly identical that each of these pairs was com- 
hined to give a single mean ; this gave 
Resistance at IS deg. in terms of standard at 18° deg, 
10-7060, whence resistance at 18 deg, in terms of standard at 
10 deg. 


10°7056 in terms of German silver standard at 19°1 deg. 


12888, 


10°706 (1 4+ 8° x O-0003809) wwe .« «A 
Resistance at 92°48 deg. in terms of standard at 18) deg, = 
12-S64, whence resistance at {2°45 deg. in terms of standard at 
10 deg. 
12°864 (1 + 9 x 0000809) — 128004. 20°. =. (2) 
Combining the values (1) and (2), we get for the value of bin 
the equation 
Re= Ry {tl +6 (10 — dO] 
b = 0002764, 
and consequently the formula for the reduction of observations to 


10 deg. becomes 

. > 1 + 0000309 (A 10) 

Rie 0 = Ru® ae 

1 + 0002764 (¢ — 10) 

Where 6 is the temperature of the air inside the box of German 
silver resistance coils, ¢ the temperature of the water surrounding 
the pyrometer, Ry @ the observed resistance, and Riow the value 
which would have been found if both standard and pyrometer had 
been at 10 deg. 

The same correction was found also to apply to Nos, 411 and 
414; but No, 415 appears to have been made with a different 
quality of platinum wire, for its resistance varied with changes of 
temperature at a perceptibly more rapid rate. Measurements of 
its resistance made at 1005 deg. and at 0°45 deg. (mean of 9 25 deg. 
and 0°65 deg.) gave for the correcting factor the value 4 = 0°00307, 
and hence the formula for correcting the measurements with this 
pyromoter was 
1 + 0000309 (9 — 10) 

1 + 0°00307 (¢ -- 10) 

The course of testing to which each pyrometer was subjected 
consisted in heating it repeatedly to redness and determining its 
resistance at the atmospheric temperature after cach heating. The 
source of heat most often used was the laboratory fire in an open 
grate withont blower, but in some of the later experiments a 
small Hoffman's gas combustion furnace, with three rows of clay 
burners, was employed. Rough measurements of the resistance 
of the pyrometers were made while they were in the fire in order 
to find out approximately how long the temperature continued to 
rise, and whether it was about the same in the different experi- 
ments, 

It will be seen from the tables of results which follow, that on 
the whole the late measurements agree better with each other 
than those made at the beginning of the trials. This is no doubt 
to « great extent a natural result of practice in the use of the 
methods," but it is also probably due in part to the greater 
sensibility of the galvanometer employed in the more recent 
experiments, The galvanometer used at first was a thin wire 
double-needle galvanometer by Watkins and Hill, of about 
136 ohms resistance ; this necessitated the use of a comparatively 
powerful testing battery (three cells of Marié-Davy, zine, carbon, 
sulphate of mercury), and it was consequently not always easy to 
prevent the resistance of the pyrometer being changed by the 
testing current. In all the recent experiments a reflecting galva- 
nometer of very low resistance, by W. Grant, has been enol, and 
a single Smee’s cell has been used as the testing battery. 

The results of the measurement of each pyrometer are here 
given in the order in which they were made, The symbols ¢, 6, 
He, Ryy yy at the head of the columns have the meanings already 
given. G stands for the resistance of the German, silver coils, 
and E for the resistance of Elliott's coils inserted in multiple are 


with G to balance the pyrometer 


Rio w = Rib 


GE 
G+E Ria. 

From the results shown in tables it appears that the effect of re 
peated exposure to a red heat for some hours was to cause a consider 
able permanent increase of resistance in pyrometers 404, 411 and 414; 
while the resistance of 445 was almost unaffected by similar treat- 
ment, the experiments showing in this case a slight fall of resist- 
ance. The following table gives the resistance of each pyrometer 
at 10 deg. before and after the series of heatings, the total change 
of resistance undergone by each pyrometer, and the change of 
tomperature which cnet | produce approximately the observed 
change of resistance:— 


* One point, which was certainly not attended to sufficiently to begin 
with, was the importance of avoiding any thermo-electric action between 
«different parts of the circuit, in consequence of which, when the resist- 
ance of a pyrometer was taken within about a couple of hours of its being 
taken out of the fire, the result sometimes differed considerably from 
what was found next day 
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| Resistance at 10° C, Change of Equivalent 
Pyrometer. — ———.| resistance at | change of 
‘Before heating After heating. 10° c, temperature. 
No. 404.. ..{ 9017 | 10°749 + 0-832 + 30°C. 
No. 41l.. .. | 9988 | 11°596 + 1°608 4- 58 
No, 414.. .. 9° 920 11°089 + 1°169 + 48 
No. 445.. .. 10°105 10°059 0°046 — 5 
| 





Pyrometer No, 404, 
Wrought iron sheath: coil not otherwise protected, This pyrometer 
was twice heated for a short time in the fire before the first 
measurement was made, 
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* After this date No, 404 was in use fer some time by Professor Wil 
liamson, and was heated many times to moderate redness. 


Pyromerer No, 411. 
Wrought iron sheath ; coil protected by casing of platinum foil, 











— Date, % 0 GI E. Rep Ryo - Observer. 
1873, 
1 2ist July. 20°0 21-3" 11) 146)10°229' 9-988! GCF, 
2 ” } Red-hot 3) 31° | W.a, 
3 2nd July. | 22°2 23°3 11] 415)10°716.10°409) G.CLF, 
A 2th Oct. | o 117 10°308/10°433) CLL, 
| Alternately | 
; ,) | heated to red- } 


” ness and cooled 
four times, 








6 80th Oct. | 8 12°0 1o-45410°504 
7 i {Red-hot 4 hours _ | ” 
8 3rd Nov. | 10 13°3 —| — |L1-019 11°053) 
|Red-hot, a small } 
( quantity of red 
+) 9 oxide of iron = - - = ” 
[raving been put 
| inside sheath, 
10 Sth Nov. | 13 13°0 - — {11°150 11°000 cL. 
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18th August} wey 17°S 12] S8O[LDEs40 LL 646, 


Pyrometer No, 414. 
Wrought iron sheath ; coil protected by a casing of platinum foil, 
which was removed on 25th October, 1873. 
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0 Red-hot - 36 ee 
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17 i 10°9 12°5 12 145 117083) |L1-o04] 
18 | 10th March e 10°7 12 136°5 11-030 11063), 
Red-hot Ter 
19 ” 5 hours | a - |83°8 | r ” 
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24 |13th August 16"9 17°9 12 186° |11°273 11089) WAG, 
Pyrometer No, 445, 
Coil surrounded by platinum sheath, 
Index! | » | a 
No. | Date. | t. | @ 1G) EB. | t@ Ryo i | Observer, 
| 1874. | | 
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Norse. —A gas furnace was employed for experiment 19 with pyrometer 
414, and for experiments 2 and 4 with pyrometer 445. In all other cases 
the source of heat employed was a common open fire. \ 
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The amount of permanent alteration undergone by Nos, 404, 
411, and 414 would probably be considered excessive even in an 
instrument to be employed merely for industrial purposes; No. 
445, on the other hand, though not possessing the degree of con- 
staney which would be desirable in a scientific instrument, is pro- 
bably more constant than any other pyrometer yet devised which 
is capable of supporting equally high temperatures, and would 
probably suffice for most industrial applications, The experiments 
that have been made do not indicate much t on the part 
of the first three pyrometers to attain a constant condition: the 
effect of the latter heatings was not decidedly less than that of 
the first, They seem, however, to show that the change of resist- 
ance isdue to the continued action of a high temperature rather 
than to changes of temperature—compare experiments 2 and 5 on 
No. 411, and experiments 9 and 11 on No, 414. Hence it appears 
probable that the change is caused by chemical rather than by 
physical action, and it has been suggested by Dr, Williamson that 
it may result from the combined action upon the platinum coil of 
the reducing atmosphere existing inside the iron case and the 
silica of the fire-clay cylinder on which the coil is wound, This 
suggestion is confirmed by the fact, ascertained by Professor 
Willi th lati is readily fused, and apparently 
becomes alloyed with silicon, when heated in a reducing atmo- 
sphere in contact with finely divided silica, It is also in harmony 
with the fact that pyrometer 445, in which there was no iron in 
the parts exposed to the greatest heat, did not show a greater 
change than might be attributed to a slight annealing of the wire. 
Professor Williamson proposed, as a means by which the alteration 
of the platinum might probably be prevented, to coat the inside of 
the iron sheath surrounding the coil with oxide of iron, whereby 
the formation of a reducing atmosphere would be made impossible, 
and an attempt was made to test the proposal by putting some 
oxide of iron into the sheath of 411; it was, however, thought un 
desirable to let the oxide come into contact with the platinum, 
and the quantity which could be introduced without running a 
risk of its doing so was probably too small to produce the intended 
result : at any rate it did no perceptible good. 

By comparing the results given above, it will be seen that re 
peated measurements of the same pyrometer, without intermediate 
heating, often gave almost identical results if they were made 
within a few days of each other ; but that measurements made 
after an interval of a few months, even when the pyrometer had 
not been heated in the meantime, sometimes differed decidedly 
from the results previously found, Possibly such changes may be 
due to alterations of the unsoldered ti of the conducting 
wires, but, whatever their cause, they would probably be met with 
in actual practice if the pyrometers were used during long periods 
of time. 
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3075. Improvements in the mode of generating and applying hydraulic 
Motive Power, Frederick Dunbar Walker, Austinfriars, London. 

3079. Improvements in GaTnertnoe or Fritiime ArracuMeEnts for Sewina 
Macuines, James Massie, Victoria Hotel, Glasgow, Lanarkshire, N.B.— 
Acommunication from James Franklin Kellogg, Oshawa, Ontario, 
Canada, 

3081. Improvements in Tockina ArracuMents for Sewrna Macnines, 
James Massic, Victoria Hotel, Glasgow, Lanarkshire, N.B.—A com- 
munication from James Franklin Kellogg, Oshawa, Ontario, Canada, 

3083. Improvements in machinery or tools for the manufacture of 
Burrons, Wasners, Rines, Links for Cuatns, and other like articles 
from sheet metal, James Edward Harrison, Aston, near Birmingham. 

8085. Improvements in the production of Coxe, William Penrose and 
William Frederick Richards, Swansea, Glamorganshire.—Sth Seplember, 
1874. 

8087. Improvements in the mode of and apparatus for the Extraction and 
Treatment of Sutrnur, John Potter Wilkes, Trinity-square, Great 
Tower-street, London, and Anthony Aunter, Ladbroke-grove-road, 
Notting-hill, London, 

8089. Improved electro-magnetic apparatus for operating Clocks or Time- 
KEEreRs, Henry Brown Greenwood, Minson-road, South Hackney, 
London. 

2003, Improvements in the construction of Srram BorLers with Hanorna 
Tones, more particularly as regards the said tubes, Johannes Detlef 
First Hald, Great Winchester-street-buildings, London.— A commwmmni- 
cation from Carl Angatrom and Ernst Wiman, Stockholm, Sweden. 

3005. Improvements in Rerorrs, and in means or apparatus for charging 
and discharging the same, John Rowbottom, Halifax, Yorkehire 

3009. A new and improved method of producing various designs of 
different colours and in Imvrating Virrro-Examet on Tron for the 
manufacture of show tablets and other purposes, Frederick Weaver 
Oliver, Gloucester-street, Park-street, Camden Town,— lh September, 
1874, 

3101, Improvements in Srorrers, VALVes, and apparatus for filling and 
discharging bottles, vessels, store chambers, mains, or other holders 
used for containing fluids, liquids, gases, or vapours, Thomas Atkins, 
Saint Albans, Hertfordshire. 

3103, Improvements in Sivices or FLoop Gates, Francis Goold Morony 
Stoney, Glasyow, Lanarkshire, N.B. 

3105. Improvements in Onnamentine Surraces, Edward MacEwan, 
Mauchline, Ayrshire, 

8107. A new or improved apparatus for making Pitts for medicinal pur- 
poses, Denzil Thomson, Haverstock-hill, London, 

3109. Improvements in Horse Gear for driving agricultural or other 
machinery, William Wilson, Wood Hey, Bebington, Cheshire, and 
Joseph Battersby, Bedford Leigh, Lancashire. 

3111, Improvements in VeLocirepes, John Richer, Reading, Berkshire, 

3113 Improved means and apparatus for effecting SiaNALs at sea and on 
land, John Banting Rogers, Robertsbridge, Sussex, 

3115. Improvements in Borrie Crates, Henry Richard Brett and Richard 
Francis Williams, High Holborn, London.—10th September, 1874. 

3119. Improved apparatus for SrorreRine Borries, William Henry Ryves, 

Great Quebee-street, Portman-square, London, 

21. Certain angporenete in machinery for CLeantna Gratin and 

eps, John Whittier Throop, Liverpool.—A communication from 
Gardner E. Throop, Syracuse, New York, U.S. 

3125, Improvements in the manufacture of Foa Stanaus, Edward Jones, 
Birmingham. —11th September, 1874. 

2890. Improvements in the Rotiine Stock of Rarways and Tramways, 
partly applicable to steam carri or steam tram cars, Thomas 
Claxton Fidler and William John Cockburn-Muir, Victoria-chambers, 











Westminster. 

2892. A new setr-actina Lever Macuine by means of certain levors 
weights, and springs in the propelling and steering of ships, and in 
propelling of all kinds of machinery that is or can be worked by steam 
power, William Henry White, St. George’s-road, Southwark, Surrey,— 
24th August, 1874, 

2028, An improved machine for Crimpina or Foupina Learner, CLorn, 
or other like materials used in the manufacture of boots, shoos, har- 
ness, travelling bags, trunks, and other like articles, Frederick John 
Cheesbrough, Water-street, Liverpool.—A communication from George 
Platts and Joseph Walden, Newark, Essex, New Jersey, U.S. 

2930. Improvements in Furnaces, William Alexander Lyttle, The Grove, 
Hammersmith, Middlesex. 

2932. An improved tool or appliance for CauKine Borten PLares, Suir 
Piares, and other metallic plates, John Bailey Holroyde, Halifax, 
Yorkshire.—A communication from James William Connery and Walter 
James Holroyde, Philadelphia, Pennsylvania, U.S. 

2984, Improvements in Boats and Vessets applicable especially to Saving 
Lire at Sea, James Noad, St. Mary’s-terrace, Pelley-road, Plaistow, 


Ussox. 

2036, Improvements in Cars or Carriages for summers, tramways, or 
roadways, William Robert Lake, Southampton-buildings, London.—A 
communication from the Rev. John Chatfield Nobles, Elmira, New 
York, U.S. 

2038, Impr ts in the facture of and additioris to the Stocks, 
Burrs, Hee. Poares, and Locks of Guns, Riries, and other similar 
weapons, Hugh Adams Silver, Sun-court, Cornhill, London, 

2940. Improvements in constructing the Permangnr Ways of Ratiways, 
Wilhelm Friedrich Braun, Salisbury-square, London.—27th August, 





2042. Improvements in Wreer and other Skates, Frodorick Wilkins, 
St. Leonards-on-Nea, Sussex. 

2044. Improvements in Curck Reoisrerine Arraratus, Herbert Bradley 
Ormonde-terrace, Regent’s Park, London, 

2946 Improvements in Breecu-Loapino Fire-arms, William Morgan- 
Brown, Southampton-buildi London, — A communication from 

Benjamin Burkley Hotchkiss, Rue Gaillon, Paris. 

ae mprovements in Sewing Macuines, George Wilson, Leeds, York 

re. 
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950, nm Ramway Brake Aprraratus, John Y, Smith, 
80. Improvements, § London.—29th August, 1874. 

$952. Improvements in the method and means of Susrenpinc Cuanpe- 
Lrers for gas or other lights, and adjusting them to the required 
height, William Frederick Lotz, Carter-lane, St. Paul's, London.—A 
communication from Bradley and Hubbard, Barclay-street, New York, 





Py improved Warre Merauuic Atioy, Louis Victor Léniau, Place de 
la Bourse, Paris. . s 7 

2996. Improved apparatus for the manufacture of Parer Pur, Samuel 
Slater Tiffany, Chancery-lane, London. A communication from 
Harrison Benjamin Meech, New York, U.S. 

2958, Imprevements in EmproipeRino or Sewrna, and in the machinery 
or meee employed therefor, Alexander Easton, William Woodhouse 
Pritchard, and Samuel McGaw, Glasgow, Lanarkshire, N.B. 

2060. Improvements in the manufacture of Cur Naits, Johu Ryan Danks 
and Robert Percy Walker, Wolverhampton, Staffordshire. 

2064. Equatisive or DistrisuTina Pressuns, William Miller, Boston, 
suffolk, Massachusetts, U.S.—26th August, 1874. 

2066. Improvements in FLoonina Cuames, George Cheadle, Wolver- 
hampton, Staffordshire, 

2068. Improved apparatus for Ligutine and Heatine purposes, Albert 
Marcius Silber, Whitecross-street, London. 

2970. Improvements in Looms for Weavine, John Smith, Bradford, 
Yorksbire. 

2972. Improvements in the method and means for Countrractine Motion 
in Surrorts for Bertis, Capins, Soras, Tances, and other like articles 
in ships or in travelling carriages, William Morgan-Brown, South- 
ampton-buildings, London,—A communication from Thomas Pownal 
Ford, Green Point, Brooklyn, New York, U.S 

2074. Improvements in machines for Formica Heer Counters or 
Srivreners, William Robert Lake, Southampton-buildings, London, —- 
A communication from Louis Cote, St. Hyacinthe, Quebec, Canada. 

2976. An improved Umpretia Runner, John Jacob Higgins, New York, 
U. Slee Auguat, 1s74. 

2078. Improvements in Metatiic Packrnes for Pistons, Ain Pump 
Buckets, VaLvEs, and other purposes, John Johnson, Lower Broughton, 
near Manchester, and Edward Andrew, Manchester. 

2080, Improvements in Frxine the Tunes in Steam Cianiriers and 
evaporating pans, William Renny Watson and Robert Andrew Kobert- 
son, Glasgow, Lanarkshire, N.B. 

20982. Improvements in the apparatus used for Dyeino Marentats, either 
woven, spun, or in skeins or hanks, Albert Sauvee, Parliament-street, 
Westminster.—A communication from M. Cosar Corron, bt. Etienne 
(Loire), France. 

2984. Improvements in the manufacture of Iron and Sree:, William 
Alexander Lyttle, The Grove, Hammersinith, Middlesex. 

2986. An improved Heatino and Cookine Apraratus, Edward Knowles 
Heaps, Burton Salmon, Yorkshire, and William Wheatley, Brotherton, 
Yorkshire, 

2088. Certain improvements in SoLprrine Arraratus, and in the manu- 
facture of parts thereof, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Joseph Sears, Chicago, 
Cook, Hlinois, U.S. 

2902. Improvements in the manufacture of ORNAMENTAL SINGLE MEcHLIN 
Lace in twist lace machines, Samuel Butler, Nottingham. lst 
September, 1874. 

2006. Improvements in Carriaces, Henry Edward Brown, Redmond’s- 
hill, Dublin. 

2098. An improved machine for Breakino, Strirrina Her, Frax, 
Indian grass, ramie, and other textiles, Jacques Theodore Cardon, 
Abbeville, France. 

3000. Improvements in machinery or apparatus for Excavatina Coat and 
other minerals, Henry Wilde, Manchester. 

3004. Improvements in Corkscrews, John Burgess and Albert Fenton, 
Birmingham. 

3006. Improvements in SuumaRine TeLeorarny, Henry Highton, Putney, 
Surrey. 

3008, Teeprovements in the manufacture of Artiricial: Marete, William 
Charles Arthur Rettger, Rue Gaucheret, Brussels, Belgium.—2nd 
September, 1874, 

3010, A new or improved Comrounp to be used in the manufacture of 
Pasrry and Brean, also for culinary puyposes, Andrew McBride Reid, 
Glasgow, Lanarkshire, N.B. 

3012. Improvements in Stream Tramway Cars, Joseph Apsey, Waterloo- 
road, Surrey. 

3014. Improvements in Breecn-Loaping Fire-arMs, Jaques Philippe 
Pieri, Soutl pton-butldings, London. 

3016. Improved apparatus for Prevenrino the Exriosion of Steam 
Generators, Edward Thomas Hughes, Chancery-lanc, London. — A 
communication from Messrs. Barbe and Co., Molenbeck, St. Jean, 
Brussels. 

3018. Improvements in Screw Stocks and Vices, John Grindrod, Salford, 
Lancashire. 

3024. Improvements in enw for SHearino Sueer and other animals, 
Albert Bossert, Queen Victoria-street, London.-—-A communication from 
Paul Holder, Stuttgart, Germany,—3rd September, 1874. 

3026, Improvements in Winpiasses, William Horatio Harfield, Mansion 
House-buildings, London, 

3028. Improvements in the means and apparatus for Workine Rareway 
S1onais, Robert Burn, jun., Epsom, Surrey. 

3030, A new or improved MeraLrounpErs’ BLAcKiING and mode or means 
of preparing the materials therefor, Frederick Pattison, Glasgow, 
Lanarkshire, N.B. 

3032. An improved Arm Vatve for Cuurns, Frederick Eastwood and 
Joseph Garside, Blackburn, Lancashire. 

3036, Improvements in Winpow Hanoinos and Fasteners, John Hanson, 
Burnley, Lancashire. 

3038. Improvements in Rock-Bortne Macuines, partly applicable to 
steam and other engines in which a reciprocating motion is employed, 
Henry Bernoulli Bartow, Manchester.—A ication from ‘Theodore 
Benedict Edouard Turrettini and Daniel Colladon, Paris. 

3040, Improvements in the manufacture of Foo Sionais, Edward Jones, 
Birmingham. 

3042. Improved method of Surrortine Fixep Grinpine or Bep Stones 
of Cement and other Mi.ts, and in appliances for adjusting the same 
to compensate for the wear thereof, also in appliances for forming a 
permanent fitting for the stone spindle, George Howe, Maidstone, Kent, 

3044. Improvements in Sewine Macuines, William Stuart Guinness, 
Southampton-buildings, London, 

3046. Improvements in Wieeis for Ratway Carriages and Waaons, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from Edward B. Meatyard, Geneva, Lake Wisconsin, U.8.—4th 
September, 1874. 

3048, A new or improved manufacture or material suitable for Packrxe 
for Steam Enornes, junction rings or washers, paint, varnish, lacquer, 
coverings for floors, also for reofing and other purposes, and the 
employment of a new or improved material to be used in or in connec- 
tion with the manufacture of the same, Richard Talliug, Loswithiel, 
Cornwall, and James Seccombe, Plymouth, Devonshire. 

3052, Improvements in apparatus for STEERING Snirs and Vesses, 
William Lister, Pitt’s-street, Hylton-road, Sunderland, Durham. 

3054, Improvements in WINDLASSES, CAPSTANS, Storrers, and other 
apparatus for working ropes on board ship, William Munton Bullivant, 
Fenchurch-street, London, 

3056. Improvements in Printine TeLeorarns, and in the codes of signals 
employed therewith, John Henry Johnson, Lincoln’s-inn fields, 
London.—A communication from Louis Victor Mimault, Paris. 

3058. Improvements in portable hydrogen and carburetted hydrogen 
Gas Apraratvs, William Robert Lake, Southampton-buildings, or 
—A communication from William Frank Browne, New, York, U.S.—5th 
September, 1874. 

8060. Improvements in Air Tickine Looms, George Frederick Church, 
Glenarm-road, Lower Clapton, London. 

3062. Improvements in hydraulic machinery for Compresstna MetaLs in 
their fluid state, Sir Joseph Whitworth, Manchester. 

3064. Improvements in hydraulic machinery for Pressine and also 
Snarine and Foroine Steet, lRon, and other metals, Sir Joseph Whit- 
worth, Manchester. 

3006, Lmprovements in Removine and Reriacina the Buapes of Screw 
PROPELLERS of Stirs and other navigable vessels while afloat, and in 
apparatus —— ares therefor, John Pinker and Thomas Alfred Adam- 
sun, Liverpool, 

5068. Improvements in Boxes for Prerarine Woot and other fibres for 
Comnina, Isaac Bailey, Keighley, Yorkshire, 

8070. Improvements in the construction of Lamps for Liontine Gas, John 
Whitworth, Royton, Lancashire. 

3072. Improved machinery for Ronin or Fryisnine Hats, William Clark, 
Chancery-lane, London.--A communication from Robert E. Brand, 
Plainfield, New Jersey, U.8. 

3074. Imy ents in hi for Preranina Corron and other 
fibrous materials for Srinnina, Honry Stocks Hoult, Joseph Molt, and 
James Holt, Oldham, Lancashire. —7th September, 1874, 

3076. Improvements in the moans of Skranatine the Water Liguip from 
Sup and similar mixturcs, William Septimus Scott, Southwick, near 
Sunderland, Durham. 

3080, Imp t li 

















ble to Impitements for Tittine Lanp, James 





Howard and Kdward Tenny Bousfield, Bedford, 
3082. An improved Rotary Steam Enoine and Pump, William Cooper, 
Clarendon House, Bridge-road, Southampton, Hants. 
3086, Improvements in Lamps, Alexander Melville Clark, Chancery-lane, 
—— communication from Kmile Grainer, Paris. —8th Seprember, 
% 





3088. Improvements in Cooxine Arraratus, Thomas John Constantine 
and Charles Edward Hearson, Ludgate-cireus, London. 

3000. Improvements in Braeecn-Loapina Guys and Riries, William 
Wellington Greener, Biriningham. 

3092. Improvements in Driving Banps and Bevtixe for machinery, 
Ange Courbier and Ernest-Notl Villalard, jun., Bordeaux, France.--A 
communication from Louis Gustave Sourzac, Bordeaux, France. 

300). Tmprovements in machinery or apparatus for FLesHING or SCRAPING 
Hipes or Skins, and in means or appliances employed in connection 
therewith, John Henry Johnson, Lincoln's-inn fields, London A 
communication from Laurent Breval, Paris 

3008. Improvements in Looms for Wavino Pitre Fanatics, William 
Kobert Lake, Southampton-buildings, London. — A communication from 
John Cochrane, jun., Malden, Massachusetts, U.S. 

3100. Improved apparatus for Carsunine Borriks and other vessels, 
Alexander Melvilie Clark, Chancery lane, London.—A communication 
from Antoine Bosquet, Paris —9th September, 1574 

3102. Improvements in inachinery or apparatas for Corrine and Cotires 
ING Growing Ckors, parte of which improvements are applicable 
generally as a substitute for bolts and nuts, George Taylor Yull, 
Kedford 

$104. An improved apparatus for Mankine and Mrasurine Yarns, John 
Bailey, Lancashire, 

3106. Improvements in the Permanent Wav of Ratiways, Charles 
Henry Lovell, Gray s-inn-square, London. A communication from 
Thomas Lovell, Lucknow, 

$108, Improvements in the manufacture of Gas for illuminating and 
heating purposes, Henry Bray, Manchester 

3112. Improvements in machinery for PLaxino and Suarina Merars, 
James Butler, Halifax, Yorkshire. 

3114, Improvements in Tuxkmomerres, Henry Negretti and Joseph 
Warren Zambra, Holborn Viaduct, London... lth September, UST4 

3118. Improvements in Furnaces for SmMevrina Meratiic Ores and other 
metallurgical purposes, Thomas William Plum, The Mumbles, near 
Swansea 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

3170. Improvements in Wasninc Macnines, Alexander Melville Clark, 
Chancery-lane, Londen —A communication from Walter Scott and 
John Scott, Chicago, Minois, U.S. 16th September, 1874 

3186. Improvements in machinery for Ramsine or Evevatina Coat and 
other heavy materials, George Haseltine, Southampton-buildings, 
London. —A communication from John Lemuel Bates, New York, U.S. 

17th September, 187 

3217. Improvements in process and composition for the manufacture of 
the Mastic of Asrnaurum, Robert Skinner, San Francisco, California, 
U.S. — 19th Septesaber, 1874. 


Patents on which the Stamp Duty of £50 has been Paid 

2497. Dry CLosets or Privirs, &c., John Williamson, Warren-street, 
Stockport, Cheshire, and William Glazier, Drake-strect, Rochdale, 
Lancashire, --22nd September, 1871 

2525. Treatina Frere-nekanine Plants, George Henry Andrews and 
William Gibbs, New Brentford, Middlesex. — 25th September, 1871 

2538. Propucina Imrration Morocco, &e , John Harrington, Cambridge 
Villa, Swanmoere-road, Ryde, Isle of Wight, and William Francis 
Richards, Birmingham, — 26th September, 1871 

2740. Inon and Sreet, Charles Denton Abel, Southampton-buildings, 
Chancery-lane, London, —- 16th October, 1871. 

2494. Lunatcavors for Steam Encines, Edward Thomas Hughes, 
Chancery-lane, London,—22nd September, UST 

2405. Traeatine Sewaor, &c , James Banks and William Walker, Liver 
pool. —22nd September, 1871. 

2558 Cannonate of Sopa, James Young, Kelly, Renfrewshire, N.B.— 
28th September, 1871. 

2518. Prerarinea and Comnina Woot, &¢., Thomas Charles Eastwood, 
Bradfor i, Yorkshire... 23rd September, 1871. 

2527. Suarrina Picks, &c., Charles Atwood Hardy and Augustus Edward 

tayner, Sheffield, — 25th September, 187 

2537. Heatine the Freep-warer in Powrrance Exaines, &c., Arthur Wallis 
and Charles James Steevens, Basingstoke, Southampton ie 

Septenber, 1871. 
%, Coatine and PLatine Merars, Emile Eughne De Lobstein, Wagram- 

», Paris. 4th October, 1871. 

Seranatina Waren from Steam, James Shepherd, Manchester.— 

ith September, 1871. 

ArtiriciaL or MAREZZ0 MARaLR, &c., Georgo Davey, New Cavendish- 

vot, London, ——28th September, 1871 

2677. Miners’ Lamps, William Yates, Upper Bedford-place, London.—0th 
October, 1871. 












Patent on which the Stamp Duty of £100 has been Paid 


2701. Wanminoe and Ventitatine Buitpines, William Woodcock, Pimlico, 
London, —25th September, 1867. 


Notices of Intention to Proceed with Patents. 

2899, Muues for Srinnina and Dountuina Corton, &c., Johan Dodd, Old- 
ham. —24th August, 1874. 

2926. Woven Fannics, Arthur Barraclough, Boys Mill, Halifax. —26th 
Avguat, IS74. 

2061. Srorrina Borris, Jans, &c., Nathan Thompson, Southampton- 
buildings, London. 

2063. Parer-corrinc Macrines, Josoph Bickerton, Richmond-hill Iron- 
works, Oldham.—A communication from Victor E. Mauger. 20th 
August, 1874, 

2081. ‘* Cortes,” for Prerarntne Corron, &c., Edmund Smith, Rochdale. 
—Ist September, I874 

3000. Currina or Gerrine Coat, &c., John Alexander, Gartsherrie Iron- 
works, N.B. 

3019. Currina and Fintsuine the Exps of Srups and Botts, James 
Nelson, Sunderland 

8025. Fornaces for Manuracrurtne ALKALIes, &c., Christopher James 
Schofield, Clayton, near Manchester,—3ird September, IS74. 

3075. GenernatTine and ArrLying Hyprauiic Motive Power, Frederick 
Danbar Walker, Austinfriars, London, Sth September, ISTA. 

3007. Finuina Borries, &c., Alexander Melville Clark, Chancery-lane, 
London. A communication from Veter MeVartee Sherwood, — 0th 
September, 1874, 

3117. AnoLe Bricks, Joseph Ebenezer Billings, Boston, Suffolk, Massa- 
chusetta, U.S.-—11th September, 1874. 

3188, Macaine Guns, Willard Brigham Farwell, New York, U.S.—12th 
September, 1874. 

1602. Merens for Measurnine Water, &c, David Fisher, Pimlico, London 
—tith May, 1874 

1700. Merers for Mrasurine the Frow of Liguins, Arnold Budenberg, 
Manchester. - A communication from Bernhard August Schiffer and 
Christian Frederick Budenberg.—M4th May, 1s74. 

1738. TonuLtan TUNNELS or Susways, James Honry Greathead, Storey's- 

gate, Westminster 

1741. Bookninpine, William Charles Straker, Farringdon-street, London, 

1745. Avromatic Stanats, Henry James Barr, Cutler House, near 
Abordeon, N.B. 

1747. Pastrentsos for Carnrtace Lamrs, James Neale, Birmingham. 

1749. Comrressina the Arr, &e., Charles Julius Ball, New Bridge-street, 
London,——16th May, 1874 

1777. Sures, Joseph Thomas Parlour, Southampton-buildings, London. 

. Ponrerracr Pires, Emma Annette Voile, Bidborough-street, St. 

ancras, London,-—10th May, 1874, 

174. Horsesnoes, John Moreombe Bromley Baker, Southsea.—20th May, 
Isv4 

1807. Exoravina, Paul Emile Placet, Paris, 

18090, Scortina Games, &c., Samuel Heginbottom Smith, Ashton-under- 
Lyne, 21st May, 1874, 

1815, Sanyo VPumes, Howard John Kennard, Upper Thames-street, 
London, 

ISIS. Preranine Sirk, &e, for Comma, Charles Pearson, Joseph Dean, 
and Thomas Cowling, Morton, near Bingley. 

1820. Propuctne BEieceric Lacur, Edward Orange Wildman Whitehouse, 
Thurlow-road, Hampstead. — 2204 Mey, 1874. 

1826. ee vine Skwavs and Imrure Warer, Rupert Goodall, Armley, 

ods, 

1834. Reavtatine Steam Evates, &c., Stephen Greenwood, Lodg, 
Russian Poland.—23rd May, 1874. 

1843. Sexes Suovers, &e., Charles Denton Abel, Southampton-buildings, 
Chancery-lane, London, — A communication from Thomas Jefferson 
Blake,—-26th May, 1874. 

1864. Powre Looms, Alfred Heald, Nottingham. — 28th May, IS74. 

1874. Treating Minekat Coats by Acips, Stanislas de Nomaison, 
Porignoux, Franece.--2%h May, 874 

1901, Pavine Sreeers, Ernest George Henry Shum, St. John's-wood, 
London. —s0t May, 1874, 

1917. Steam Hotters, Albert Sauvee, Parliament-street, Westminster, — 
A communication from Casimir Déchamp. 

1926 Srencu Trars, John Garrett Tongue, Southampton-buildings, 
Chancery-lane, London. — A communication from William Aloysius 
Butler,—2ad June, 1874, 

1934, Reevcatine and Governtna the Srrep of Exoines or Macninery, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Farcot and Sons and Emile Duclos and Co.—ird June, L874. 
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1945, Finisnine Prixtep Sierra of Paren, Henry Joseph Gill, Upper 
Sack ville-street, Dublin.—4th June, 1874 

1997, MecuanicaL Puppiine Fursaces, John Henry Johnson, Lincoln’s- 

ina-felds, London, —A communteation from Charles lcrnot.—0th June, 





2. Parsrrvino Meat, &c., Alexander Herzen, Florence, Italy.--11th 
June, 18.4 
2000. Tewrenine and Forwrse Arntricurs of Steet or Sree and Tron, 
George Frederic Simonds and James Augustus Fersun, Fitchburg, 
Massachusetts, U.S,—17tA Jane, 1874 
2149. Catariasm or Comrures, Willian Robert Lake, Southampton- 
buildings, London.—A communication from Auguste Amable Leliovr 
20th June, S74 
2178. Praoxtine Tyre, John Henry Johnson, Lincoln's inn-fields, London 
A communication feom Kenault Robecis and Sons 
2188. Parerine or Makine up Pins, Alexander Melville Clark, Chancery- 
lane, London,.—A communication frum kdouard Baillet, ord June, 
sid 
25. Proprvers Iuirarions of Leataen on Ciorn, &c., Thomas Thomson, 
Glaszow, NB tA June, 1874 
2200, Ratway, &c, Canniaors, Uriah Scott, North-street, Fitzroy- 
square, London. lat Ju v4 
2370. Paren Cravats, Frederic Armand Bensalem Rosenwald, Boulevart 
de Strasbourg, Paris 
Curprixa Houses, &c , William Clark, Oxford street, London 
. Patina Fawkics, Alexander Melville Clark, Chancery lane 
Londen A communication from Antoine Bogzini. Tih July, I8T4 
2480. Prat Foer, William Robert Lake, Southampton baildings, London 
A communication from Robert Arthur Griffin, —1sta 
2534. Bureaxs, Tices, &c., Henry Turner, Clubley, Sheffiek 
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On57, Steam, &c., Exoixes, Joseph Higham, Wigan WAT , 1874 
2080. Srionnine and Dountine Corton, &c., John Kerr McMyn and Thomas 


Taylorson i Avoust, 1874 
2737. Looms for Weavine, David Holstead, Moses Gate 
739. Crusnina Ones, &ec , Thomas Archer, jun., Danston Engine Works, 


Gateshead-on-Tyne --Tth August, 1874 
2796. Drawine-orr Arraratus of Git, Boxes and Canpina and Bante 


Macnineny used in the drawing and carding of wool, &c, Henry 
Walton Whitehead, Holbeck, Leeda.—A communication from Mesars, 
Skene and Devallée 13th Aneruat, S74 

2805. Grates, Francia Albert Rollo Russell, Chesham place, Lonlon 


24th Auguat, 1874 

2002. Traversing CRANK ARRANGEMENTS for Motive Mecuantem, John 
Hardy, Huish, Yeovil.25th August, S74 

2035. Prerarine and Movipisa Antiriciat Furs, &e , James Bolton, St 
Helens Works, Swansea 

2038, Stocks, Butts, Hee. Poares and Locks of Guys, &c., Hugh Adama 
Silver, Sun-court, Cornhill, London. 271A August, S74 

2900 Raipway Brake Arranatys, John Y. Smith, Southampton 
buildings, London. 28th Auguat, 1874 

2950. Parern Poir, Samuel Slater Tiffany, Chancery-lane, London A 
communication from Harrison Benjamin Meech 2A Augwet, 1874 

2074. Formixna Hee. Counters or Strirrengns, William Kobcrt Lake, 
Southampton-butldings, London.—-A communication from Louis Cot 
—Siet Anguat, 874 

2083. Herantus such improvements being applicable to all kinds of ovens, 
furnaces, stoves, and fireplaces, Casimir Deguine, Rue Montebello 
Capecure, Boulogne-sur-Mer, France 


2088. Sorprrina Arpanatus, Benjamin Joseph Barnard Mills, South 
ampton-buildings, London,—A communication from Joseph Sears. — be 
September, S74 

8000, Excavatine Coat, &c., Henry Wilde, Manchost« tad September, 


3014. Breecn-Loapine Fire-arms, Jacques Philippe Pieri, Southamptor 
buildings, London, 


8018. Scxnew Srocks and Vices, John Grindrod, Salford is aber, 
is74 

$028. Wonkine Rattway Sienats, Robert Burn, jun., Epsom 

S033, Coatixa Street, Inox, and Cast Inon with Goin, Sinvern, &e., 


Jacob Baynes Thompson, Whitehall, Wrayshury.,— 44 Septe cher, ISTH 

3059, Crrevutarn Macnines for making Exvastic Loorep Fannics, Robert 
Belshaw, Nottingham.—7th Seplember, 1874 

$125. Foe Stenacs, Hdward Jones, Birmingham Lith Sept: mber, UST4 

Parrarnine Macwine Oirs, Bernhard Kaposi, Sparsholt-rowl, Crouch 
A communication from Melchior Klosak 

S170. Wasni~ne Machines, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Walter Seott and John Se ott th 
Septenber, 1874 

3186. Ratstne or ELcevatixe Coat, &e., George Haseltine, Southampton 
buildings, London.—A communication from John Lemucl Bates Lith 

September, 1874. 

S217. Manuracrurtna Mastic of Asrnautum, Robert Skinner, San Fran- 
cisco, California, U.S.—10th September, U874 





All pe having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date, 


List of Specifications published during the week ending 
26th September, 1874. 
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*.* Spocifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding is. must bx 
remitted by DPost-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majosty’s Patent-olfice, South- 
ampton-buildings, Chancery-lane, London 





ABSTRAOTS OF SPECIFICATIONS. 
ose. Srenal LING ON Rattways, J. Trainor, Glasgow.-——Deted 12th March 


874 

This invention consists in the construction and arrangement of a long 
duplex, curved, or angled lever mechanism, hinged at the highest central 
a so as to rise by the power of a strong spring below, and depressed 
yy the action of the leading wheel of the locomotive engine of a train, or 
a special wheel for the purpose running loosely on an axis between that 
and the middle, where the coupling chains hang ; below either of which 
positions, as desired, this lever may be set on a long sole plate or frame, 
fixed longitudinally on the transverse sleepers below cither of the said 
wheels, to be depressed against the power of the spring on an oscillating 
centre at one end and on an arrangement of spindle and anti-friction 
roliers at the other, traversing in guides or a slot in the front end of the 
frame, One such lever arrangement of mechanism is so placed at each 
quarter or third of a mile along each main up and down line of railway, 
and some distance similarly along the lines crossing or converging to o 
diverging from such main line, also that each duplex lever, as it ts so de- 
pressed —by the train and wheels passing over it—is caught by a catch 
and spring boit below, and through a connecting link taurus a lever anda 
shaft on which it is keyed about a quarter or third of a revolution, and 
also a complete or segmental wire cord dram, having two sets of coris, a 
1, 2, and 1, 2, attached to it and wound or turned im reverse directions ; 
the first two, as i and &, leading away back on the line, and the other, 
1 and 2’, away forward along the line of railway over guide pulleys ; e wh 
first 1 and 1’ to and fixed on chain pulleys keyed on transverse spindles at 
a quarter of a mile or so behind and in front of each lever mechanism, so 
as to pull up the said pulley and spindle against the power of a counter 
woight or spring, and through it to hoist or show the danger signal on a 
signal post at its one side, and raise a lever on the other ond of the shaft, 
in the plane of a hanging weighted or spring lever on the outside of the 
wheel of the locomotive engine of any train coming up to this point, so as 
to sound an alarm spring bell or spring shutting whistle on 1, near the 
engine driver, so that he is made aware of the danger train ahead, even 
though he had neglected or been unable to see the signal on the post, and 
thus enable him to stop his train in time. The other wires Zand 2 are 
carried back and forward respectively to the lever mec haatem past one ot 
two of the said signal posts, and so attached to the apring bolt which 
holds down the lever of its mechanism as to relieve it, and so allow the 
danger signals held up by the machine to be let go and turned down by 
their weight or apring countoracting lever before referred to, And whore 
cross or converging lines are, wires from these two wires Land 2 or i and 
2 are carried and connected to similar sigaalling stations and posts, and 
the releasing catches of instruments in advance of these respectively, 
forward in both directions along such crossing or diverging lines, all for 
the like purpose as described on the main line ; all so as to form a com- 
plete automatic block system of visible and audible signale, which ought 
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to prevent all accidents and collisions. The wires -as 1, 1’—which give 
the signal of alarm, might also bo made to ring a spring alarm bell at 
cortain places where required, as at r stations or junctions or 
pointsmen's houses along the line, to give the notice that a train was 
approaching within a half or a quarter of a mile, and men making — 
on the line or on the signalling mechanism could carry a portable alarm 
bell and fix it to a sleeper or some stationary part, and attach a wire to 
it from the said alarm wires and mechanism, so that it would ring the 
bell and let the men know when any train was approaching in time to 
wet out of its way. 

896. Bonners, Cars, on Hats, D. Cunningham, Stewerton, and A. Douglas, 

Kilmarnock.— Dated 12th March, 1874. 

This invention relates to improvements on No, 336 of 1874. The fabric 
for some forms of cap is woven in two plies instead of four, but so that 
no seaming by hand is subsequently required. By a further modification 
the fabric is woven in two or three plies and so that only one seam re- 
quires to be done afterwards, And by still another modification suitable 
for  broad-crowned ” caps the fabrics woven in two separate pieces, one 
for the crown and one for the band or remaining part, and each woven 
either as one or as two plies, 

900. Warmina Raitway Carriages, 7. Dawber, Wigan.—Dated 12th 
March, 1874. 

This invention relates to those modes of warming and heating in which 
the exhaust steam, from the engine or water heated by the exhaust 
stoam or by steam direct from the boiler, se8 through horizontal pipes 
communicating with vertical pipes attached to basins, receptacles, or 
warmers tn the several carriages, and consists mainly in an improved 
mode or arrangement for enabling the horizontal pipes of the several 
carriages to communicate with each other in a very simple and effective 
manner by self-acting arrangements, without the —— of using 
couplings, unions, or valves, or the attention or manipulation of the 
porters or workpeople, there being at the end of each horizontal pipe a 
circular mouth or receptacle mounted with a packing of india-rubber or 
other packing material, 

902. Canniaces ror Bonnin Net or Twist Lace, J. Jardaine, Notting- 
ham.—Dated 12th March, 1874. 

The invention relates to the shaping of rolls as applied to the cold rolling 
of any metal used for the purpose of making the carriages employed in 
lace machines, by which means the thick part for the head of the carriage, 
and the taper part for the better protection of the bobbin in its passage 
through the threads are obtained. 


905. Cases ror Marcnes, &c,, P. Merlin, Marseilles, —Dated 12th March, 
1874 


874. 
This consists, First, in constructing boxes without glue by means of 
hooks; and, Secondly, in raising their lids by means of a hooked tongue 
conveniently arranged therein. 
906. Trevuscorr, B,J. Cuptey (known as West), Notting-hill.—Dated 13th 
Mareh, 1874. 
Combination of microscope and telescope. 


908. Weavine, W. Smith, Heywood, W. Hunter, and A. Pinkerton, 
Glasgow. —Dated 138th March, 1874. 

The features of novelty which constitute this invention are, First, the 
arrangement of the droops and mode of operating the same. Secondly, 
the application to the twin loom of a leaf of heddles and tappets for 
operating the intermediate portion of the warp, so that the “ twin loom” 
is adapted for weaving figured and fancy fabrics. 

909. Swimnine Bevr, €. A. Count de Goddes de Liancourt, De Beauvoir- 
road,— Dated 13th March, 1874. 

The insertion of coila in one another, instead of being parallel and 
double outside, which diminishes the bulk by one half, and reduces the 
price by one-half, and makes it portable, ready for instantaneous use, A 
new plug-valve for rapid self-inflation. A new seamless hose covered 
within and outside, with a new invented coating of immense strength 
and imperviousness to air or water. 

910, Finkerroor Buitpinas, Sir D. L, Salomons, Bart, Tunbridge Wells. — 
Dated 13th March, 1874. 

The novelty of the invention consists in so constructing the walls, 
roofs, floors and ceilings of buildings or structures that they can be 
} ovided internally with metal or earthenware pipes which are in direct 
communication with the street main or other water supply. These pipes 
are embedded in porous cement and supplied with perforations or 
outlets that can be opened automatically or by hand in the event of fire, 
at which time hydrants connecting the internal system of pipes with the 
water supply are turned on, which instantly saturates the walls and 
catises the water to be injected into the compartment or other portion of 
the house or building on tire, 

O11. Barvra anv Srrontia, B. T. Hughes, Chancery-lane, London.—A 
communication from L. @, @. Daudenart and B. Verbirt, Brussels,— 
Dated 13th March, 874, 

To procure the caroonates of baryta and strontia, alkaline earthy 
chlorides are dissolved in water to 1: deg. or 15 deg. Beaumé, and the 
solution whether of the chloride of ba ium or the chloride of strontium ts 
mixed with hydrate of magnesia in a vessel which is afterwards closed. 
The mixture is kept in continual agitation and subjected to the action of 
current of carbonic acid, which being absorbed by the magnesia forms a 
carbonate of this base, and by the employment of an excess of carbonic 
acid the decomposition is rapidly effected and the alkaline earths pro- 
duced free from carbonate of magnesia, In practice the treatment of 
the alkaline earthy chlorides by magnesia and carbonic acid is effected in 
two operations—in the first, the magnesia is in excess, which gives when 
the reaction is terminated « liquor containing exclusively chloride of 
magnesium, which is decanted and a precipitate obtained consisting of a 
carbonate of the alkaline earth and the magnesia employed in excess in a 
carbonated state, which excess is neutralised in the second operation by 
an additional quantity of the alkaline earthy chloride. The liquor con- 
taining the ebloride of magnesium is concentrated by evaporation, and the 
hydrated chloride of magnesium submitted to the action of steam super- 
heated to about 800 deg. Centigrade without pressure, so that it becomes 
completely decsuapenet and is iu the condition to be rapidly hydrated 
and carbonated, To manufacture caustic baryta and strontia from their 
carbonates, the carbonate is mixed with carbon or chalk andjthe mixture, 
whether subjected or not to the action of superheated steam is heated in 
a reyenerating or reverberatory furnace. 

912. Dountina anp Srinsina Pia anv Unirormiy Tincep Yarns, 
S. Bickerton, Oldham.—Dated 13th March 1874. 

The First part of thisinvention relates to the doubling lap machine, and 
consists in stopping the feed motion of the machine when one or other 
of the lips is nearly or entirely wound off its rod, by causing the lap rod 
to act upon a bar and lever, or their equivalents, so as to shift the strap 
fork and stop the feed motion, The Second part of this invention consists 
in an improved mode of obtaining tinged or coloured yarns, by winding 
slivers or slubbings of the colour required on the finished lap, as it is 
being formed in the lap machine, from whence it is carded off in the 
carding engine uniformly with the lap, and afterwards passed through 
the ordinary operations to be spun into uniformly tinged or coloured 
yarn as required, 

913. Trearmenr or THe Liguons Usep in Scovrina Woon, B. 7. 
/lughes, Chancery-lane.—A communication from L. G. Daudenart and RB, 
Verbert, Brussels. —Dated 13th March, 1874. 

The object of this invention is, First, to extract the potash in a state of 
carbonate, Which is its most valuable condition, by a process which is at 
ence economical and expeditious ; and, Secondly, to completely extract 
the greasy matters which separate from the washing liquors. The pro- 
coss consists in the employment either of caustic baryta or strontia, the 
essential characters of which are, First, to effect the entire separation of 
the greasy matter; Secondly, to extract the carbonate of potash contained 
in the washing liquors ; and Thirdly, to effect the continuous revivifica- 
tion of the baryta and strontia employed, 

914. Prussiare or Porasn anp Sopa, S. Nield and B, Foster, Leeds.— 
Dated Vth March, 1874. 

Materials are placed in iron retort and burnt as usual, Gases and 
other matters are conveyed into a receiver containing liquor, consisting of 
alkali, acid, water or their equivalents, a deposit of animal colouring 
matter and potash being left is used again or employed for dyeing or 
otherwise, The gases may bo used for illumination purposes, 


O15. Provettine Boats anp Carriaces, W. R, Lake, Southampton- 
buildings, London,—-A communication from T. J. O'Toole, Brooklyn.— 
Dated 18th March, 1874. 

The First part of this invention relates to propelling canal boata, An 
elevated railway is erected over the canal, and on this railway is sustained 
a serios of trucks on wheels, which are moved by any suitable motive 
power, The said trucks are connected with the boats beneath, and the 
raid boats may be drawn up out of the water and sustained while being 
moved biy the power employed, The Second part of said invention relates 
to speedng boats through locks, and consists in the employment of a 
stationary engine at each lock, which will draw the boats from the canal 
level inte the lock and out again. This engine, when used in connection- 
with the first part of this invention, will be also employed to transfer the 
locomotive and trucks from one section of the road to the next section, 
ov from the track above one level to the track above the next level. Tho 
Third part of the said invention relates to railway or road transportation, 
and consists in the provision of an elevated railway above an ordinary 
streot railway or tramway, the said elovated railway sustaining trucks to 
be drawn or propelled by any suitable power and connected by arms or 
hangers with cars on the road beneath containing passengers, 

916. Conneetina AND Diaconnectina RaiLway Canriaaes, J, Carpenter, 
Southampton —Dated With March, 1874. 

This invention consists in making a coupling bar for rallway carriages, 





of a bar having a cone at each end, which cone fits into a socket, round or 
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oblong, upon the carriage formed between the jaw of two levers turning 
upon centres and held together wy 8 or weights, The jaws are 
forced apart by the cone entering them and close round the bar as soon 
as the cone has passed them, the base of which is made spherical so as to 
form a universal joint on the corresponding part of the jaws. The jaws 
are separated when desired by a wedge upon a bar or cylinder so arran, 
that, when the bar or cylinder is turned round, the point of the we 
enters between pins or projections upon the jaws end tenees them apart 
until the cone can be withdrawn, The bar is worked by handles, wheels, 
or levers, which may at the same time connect or disconnect safety chains, 
Connecting cords or wires may be passed through the coupling bars, if 
made tubular, 

917. Sienaviine ny Ececrnicity, B. @. Bartholomew, Hampstead-road, 

and J. Neale, Stoke-on-Trent.—Dated 13th March, 1874, 

This relates mainly to improvements in the commutator, in which a 
throw-over or movable lever or handle working against a face plate can be 
caused to operate a disc or block on which contact plates are fitted, the 
plates being so arranged that a spring shall be caused to bear upon the 
underside of one of them when the dise or block is moved in one direction, 
and upon the upper side of the other in the reverse movement, the sprin 
putting either the line or earth wire into contact with one or other pole o! 
the battery according to the direction in which the dise or block is moved, 
whereby a needle or other suitable appliance on the receiving instrument 
can be actuated for indicating the desired signal. Another spring completes 
the circuit with the other pole of the battery by acting upon separate plates 
upon the dise or block. 

918. Governors, RK. L. Jones, Garston.—Dated 13th Mareh, 1874. 

In the governor which this provisional specification describes there is 
a screw nut caused to rotate ata speed corresponding with that of the 
engine. A screw passing through this nut revolves at the same speed as 


results far superior to those now attained with such guna, and may also be 

used when so required as ordinary smooth bore guns. 

939. CyLinperR Enoines anv Pomrs, @. A. Teulon, Hampstead.—Dated 
16th March, 1874. 

The object of the invention is to increase the effective force of the 
motive power employed. The improvements consist in the emplo: mt 
of a projecting thread for the two reversed portions of screws on sur- 
face of the drum, acted | two friction rollers or lateral projections 
from each piston or other actuating or actuated by it, also in an 
arrang t of additional cylinders. This drum or cylinder, denominated 
the crank drum, is formed as follows;—Cen axially on and revolving 
with the main shaft (which is parallel with the piston or other rods con- 
nected thereto) isa drum or cylinder, the length of which slightly ex- 
ceeds that of the stroke of the piston or other rods, and the diameter of 
which is formed notless than the half of such length nor more than equal 
toit. This drum has formed upon opposite parts of its surface two 
raised or projecting portions of screw threads (a right and a left hand of 
half a turn each), which form one continuous thread by joining each 
other at opposite sides of opposite ends of the drum, where they are 
rounded into curves, to obviate the abrupt t ition from one diagonal 
thread to the other. These curves are formed with that of the outer 
angle smaller than that of the inner, a good proportion of the various 
parts is that the radius of the outer curve should be one-third the radius 
of the inner, and the radius of the friction rollers should correspond with 
that of the outer curve. If the transverse section of the screw thread be, 
as in the case of small powers, rectangular, then both friction rollers 
should be cylindrical ; but for larger powers greater ease of action is 
secured by making the friction rollers slightly conical — with the 
base outward) and bevelling the two acting surfaces of the screw threads 
to a corresponding ~—. In certain cases the friction rollers may be 
di i with and substituted by a lateral fork or projections. 














a conical pendulum. The friction of the nut, and the parts 
therewith, tends to cause the pendulum to rotate with the engine. 
Any sudden change of velocity of the engine, however, causes the 
nut to move on the serew, and by suitable connections the throttle 
valve is acted upon, and when the pendulum assumes an angular 
position corresponding with the highest velocity which is allowed, it 
causes a friction piece to rub upon a fixed ring, which both checks 
the pendulum and limits the angle to which it can rise, The nut then 
overruns the screw, and then again the throttle valve is brought into 
operation. 

920. Lames ror LicuTinc anp Heatina, B. A. Rippingille, Holborn,— 

Dated 13th March, 1874 

This invention relates, First, to improvements in burners for lamps, in 
order to — such burners from becoming unduly heated. The in- 
vention also relates to that class of lamp in which the air is sealed off 
from the burner at the upper purt of the lamp, and the air to support 
combustion is supplied by a tube, and consists in the application of a drip 
supply thereto. The invention also relates to de or other outside 
lamps, where the lamp proper is placed within an outer casing or lantern, 
in which case a burner of the character before referred to is used, as also 
the means for regulating the height of the wick. 

921. Binpine cur Corn INTO Sueaves, A. Hughes, Brampton Ash.—Dated 
13th March, 1874. 

This provisional specification describes an arrangement for forming and 
ticing up the corn as it lies upon the ground, or as it comes from the 
reaping machine, into bundles, 

922. Tra, Correr, anv Cocoa, D. Nicoll, St. Paul’s-churchyard.—Dated 
14th March, 1874. 

By the preparation of a suitable quantity of milk, or cream, or sugar, 
within a tube of isinglass or gelatine combined with a suitable quantity 
of tea, or coffee, or cocoa, and on the application thereto of hot water in 
the usual way an economical and facile production of the well-known 
beverages will ensue. 

923. Rerorts von Resurning ANIMAL CuarcoaL, J. Buchanan and 8S. 
Vickess, Liverpool.— Dated 14th March, 1874. 

This relates to a vertical stationary retort, and consists, First, in placing 
within each retort a perforated tube, the perforations having deflecting 
hoods, louvres or flanges, or a continuous flange or projection. Secondly, 
in using an internal perforated tube having perforations passing in an 
upward and inward direction. Thirdly, in making the internal perforated 
tube shorter than the retort, so that.any charcoal which may pass through 
the perforations may be drawn off through the coolers. Fourthly, in 
using an internal tube perforated about three-fourths of its length down- 
wards, the remaining part being without perforations and having a trans- 
verse stop at the bottom of the perforations if desired. Fifthly, in forming 
retorts and internal perforated tubes in such manner that the space for 
charcoal increases in section downwards from the top. Under all the 
above modifications the charcoal is fed into the annular or other space 
between the retort and perforated tube. 

924. GrinviInc AND SMoornine Grass, KR. Daglish and G. H. Daglish, St. 
Helon’s.—Dated 14th Mareh, W874. 

Ordinary runners are operated through two driven cranka, and lateral 
and longitudinal adjustment effected by sliding pieces and slotted bar. 
The apparatus as a whole is new, 

925. Apsustine OreratinG Cramrs, INvatips’ Coucnes, &c, F. I. Ovlee, 
Swinton. —Dated 1Ath Mareh, 1874, 

The inventor employs tluid pressure acting on rams, pistons, or equiva- 
lent parts to raise or adjust operating chairs, invalids’ couches, leg-rests 
or analogous appliances, 

926. Bars vor Firne-orares or Furnaces, A. Dick, Cannon-street.—A 
communication from B. Schmi'z, Parws. —Dated 14th March, 1874. 

The bars are hollow and of a cylindrical form with holes or perforations 
in the same, and are mounted in or on suitable bearings, so that they 
can, when desired, be turned on their axes, either independently by 
means of a winch, or together by means of pinions and rack, or by any 
other suitable means, 

927. Corvine Press, B. Lefevre, Paris.Dated ith Mareh, 1874. 

The press is constructed with a plate having four uprights (two of 
which are hinged) connected together by a rigid frame. The pressure ts 
produced by an axis having a handle and connected to two endless 
chains moving a roller over the upper frame, 

928. Preventixne tHe Siureina ov Wises, J. Dawber, Wigan.—Dated 
14th March, S74 

This invention consists in the employment of various arrangements and 
contrivances for superseding the use of sand when the rails are in a 
slippery condition from the effects of dirt, frost, or other cause, One 
arrangement consists in the employment of wet or dry steam blown or 
run on the rails from the boiler, the exhaust pipe, the cylinders, and also 
from hollow bars in the furnace. Or instead of steam, hot or cold air, or 
hot or cold water is employed from the boiler or tender, forced on the 
rails by fans, pumps, or other means for obtaining pressure; and in all 
cases there are roses or jets for directing the steam, air, or water on to 
the metals, and valves and cocks to close and open the passages. 

929. Branpine anp Countine Corks, N. W. Mitchell, Southampton.— 
Dated 14th March, 1874. 

The features of novelty of this invention consist in making an appara- 
tna by means of which corks are branded and counted automatically. 
The corks are made to pass under a revolving milled pulley wheel, under 
which is placed a heated brand. The pulley wheel revolves in an oscillat- 
ing oblong frame or lever, so that each time a cork passes under it, it is 
lifted up, thereby giving an oscillating motion to the oblong frame or 
lever, Which motion is conveyed by a lever to the wheels of a counting 
apparatus, where every cork as it passes under the pulley wheel is regis- 
tered on dials suitably arranged. 

930. Turasnine Macuines, F, Garrett and C, Hudson, Leiston,—Dated 14th 
March, 1874. 

The object of thia invention is to provide the drums of thrashing ma- 
chines with a guard or protection when the feeder is in his box and the 
machine is in regular work, and also when the feeder has left his box. 
and the attendants are engaged in clearing the stage of the hi of 





Facility is afforded by these arrangements for x lying two or more 

cylinders in conjunction to act upon or be actua y the crank drum, 

and the crank drum may be similarly — to transmit motion from a 

revolving shaft to pumps or valves. en applied to a motive power 

engine, steam, gas, air, or water may be employed, 

940. Fire-nars ror Furnaces, 7. Arnold, Bdgeley.— Dated 16th March, 
1874. 


This invention is my principally to the furnaces of what are well 
known as Cornish boilers, having an internal flue or flues, in one end of 
which the fire-bars are fixed. The inventor places these fire-bars trans- 
versely to the flue or furnace, and —- their ends on longitudinal 
bearers, which are themselves carried by transverse bars or bearers fitted 
in the flue or furnace, 

941. Mera. Sotes ror Boots anp Snoes, B. 7. Hughes, Chancery-lane, 
London.—A communication from J. A. Punderford, New York, U.8.— 
Dated 16th March, 1874. 

This invention relates to an article of manufacture for the protection of 
soles for boots and shoes, especially for miners’ use, but alike applicable 
for other labouring men ; and the invention consists in a metal sole with 
a flange extending up around the edge, so as to close on the leather sole, 
and protect the edge and upper of the boot, and with or without a similar 
metal shank and heel. 


942. Encives, Pumrs anp Meters, J. B. Alliott, Radford.—Dated 17th 
March, 1874. 

This invention relates to that class of engines and pumps which has the 
working cylinders arranged vertically around a central space, to which 
their inner ends are open, and which contains the end of the main shaft 
which they drive or from which they are driven. 

943. Tirrine Coat, @. Fowler, Basford Hall.—Dated 17th March, 1874. 

The patentee employs a common side tippler provided with two rings, 
one rotating upon a fixed centre, the other — upon carrying wheels ; 
the lower half of the tippler is partly surrounded by a fixed casing one 
endof which is hinged and provided with ballanced levers and suitable 
bearings so as to act as a door or drop. 

944. Sream Enoines, W. H. Northcott, Union-court, London.—Dated 17th 
March, 1874. 

First, the inventor places the metal joining the cylinder to the crank 
shaft bearings in a direct line ; casts the valve chest, cylinder, framing, 
and main bearings in one piece, affixing to the framing at each end two 
supporting lugs; places the crank pin between two counterbalanced discs, 
and makes them heavy to serve asa fly wheel; and makes the crank pin 
hollow and fills it with water. Secondly, he locks the nuts by means of a 
pin screwed through them intothe metal underneath, Thirdly, he inter- 
poses a ciroular gridiron valve with variable travel between the two 
pistons of the main valve to act as an expansion valve, the travel being 
varied by hand or by governor to obtain variable expansion, Fourthly, 
he makes the governor weights as discs, and so that the central holes 
upon which they are turned serve to attach the arms, which in some cases 
are made as springs. Fifthly, he makes a feed-water heater in which the 
water and steam are brought into iutimate contact by a perforated pipe, 
a perforated diaphragm, an annular passage, and a contracted throat. 


968. Turvst-peanina ror Screw Prorecter Suarrs, W. RK. 
Southampton-buildings, London.—A communication from C. Godfrey, 
Huntingdon, New York.—Dated 19th March, 1874. 

This invention relates to an improved thrust-bearing for screw pro- 
peller shafts, composed of spherical or cylindrical rollers working in or in 
contact with a flange or face plate secured to or forming part of the shaft, 
each of which has an independent rotary motion and is provided with 
suitable means for adjusting it to the flange or face plate, The said 
rotary bearings or rollers are secured in suitable boxes or blocks which are 
firmly secured to the timbers of the vessel. 

O74. Stream Enaines, P. W. Willans, Granville Park, Blackheath.—Dated 
19th March, 1874. 

This provisional specification relates to three-cylinder engines; the 
piston in one cylinder either is, or actuates directly, the valve of another 
cylinder. ‘To reverse the engine the connection of the several cylinders 
is changed by means of a cock on the passages. The cylinders are single- 
acting. 

975. Cuains, A. M. Clark, Chancery-lane.—A communication from A. 0. 
David, Paris.—Dated 19th March, 1874. 

This invention relates to improvements on a former patent for the 
manufacture of chains and chain cables granted to the inventor and 
bearing date January 2ist, 1870, No. 103, the said chains being composed 
of double-eyed links, which are united without welding. The present 
improvements consist in the production of the links by a series of 
swaging operations from flat steel bars, old 1ailway springs, or wheel 
tires. It also consists in improved shackles for uniting the two ends of 
chains of this description, with or without welding. It relates also to 
the tools employed in this manufacture for bending and threading the 
links, 

976. Arrivicta Fur., B. Marriott, Holloway.—A ication from J. 
T. Duley, Sydney.— Dated 19th March, 1874. 

The inventor mixes ashes and other refuse from dust-bins or such like, 
with small coal and peat, which are incorporated with pitch, tar, or other 
bituminous matter. This is formed into blocks which are provided with 
holes to facilitate combustion. 

977. Rivas Appiicante TO Pistons AND VaLves, 7. Moy, Farringdon- 
atreet.— Dated 10th March, 1874. 

Rings capable of expanding by internal pressure have their external 
swiface turned to the requt: size ; circular holes are bored in the inner 
part of the ring; the internal surface is finished, and divisions or openings 
are made extending from the periphery to the circular holes. Rings 
capable of contracting = external pressure have their internal surface 
turned or bored truly cylindrical, the external surface being left a 
in figure, and the divisions or openings are made from the internal sur- 
face to the circular holes, Rings used as induction and eduction valves 
are of sufficient depth to have cavities noting as ordinary slide valves by 

pening ication with the ports. Also one ring is used within 
another, one serving as an induction and eduction valve, and the other as 











loose corn ears and straw, The guard may be made self-acting, or it may 

be under the control of the feeder, 

931. Preservine Woon, C. Muratori, Burton-creacent, London.— Dated 14th 
March, 1874. 

This relates to compositions in which waste skin cuttings, alum, gum, 
and water form a body to be mixed with wood, stone, metal, or other body 
ina state of powder for covering corresponding bodies or others, and 
coating them to resist the action of fire. 

933. Looms ror Weavine, I. Greaves, Oldham.—Dated 14th March, 


1874. 

This invention consists in certain improved machinery for reversing 
the motion of the crank shaft of looms, The loose pulley is provided with 
a bevel wheel gearing into a second wheel supported in a friction pulley, 
the second wheel gearing into a third fixed on the crank shaft; then these 
three wheel reverse the motion of the crank shaft when the driving strap 
is on the loose pulley, 

935. Cuanaino Armosrnernic Ain with THE Vapour or HypRrocarpon 
Liquip, H. Holland, Birmingham.—Datea 14th March, 1874. 

The specification of this invention describes shanuing air with the 
vapour of — hydrocarbon by forcing it through a box fitted with a 
sorios of shallow trays filled with hydrocarbon liquid, by which means a 
large surface of the liquid is presented to the air, which is thus thoroughly 
charged with the vapour thereof. 

988. Orpnance anv Provrcrites, W, R, Lake, § p 98.— 
A communication from N. Wiard, Washington, U.8.—Dated 14th March, 


1874, 
The object of this invention is the rifling of ordinary amooth bore guns 
in sucha number that when provided with shot and shell, having the 
form and construction hereinafter described, they may be used to prod 


th 4, hutldé 








an expansion or cut-off valve, 


979. Uritistna Compressep Arr In SIGNALLING TRAINS, ELEVATING 
Warer, Protectine TeLeorara Wires, &c., W. 2. Pratl, Washington. 
— Dated 19th March, 1874. 

This invention relates to a novel and comprehensive system for the 
employment of compressed air as an auxiliary in the management of a 
railway to insure safety in the running of trains, economy in supplying 
locomotives with water, protection to the telegraph wires, and to affo 
motive power for various purposes. 

981. Workine Punxans, J. Imray, Southampton-buildings, Chancery-lane. 
—Dated 20th March, 1874, 

This invention relates to ene for working punkahs by the 
pressure of fluid communicated by pipes from a reservoir, accumulator, or 
pumps, to act in cylinders upon pistons connected to punkah-pulls, the 
action of the pistons being alternated by cocks, or slides worked by 
tappets or by the fluid pressure communicated through ports governed 
by the movement of the pistons. When compressed air is employed as 
the working fluid its expansion may be util for cooling water. 

988. Raitway Keys, J. Tugwood, Dunstable.—Dated 20th March, 1874. 

For preventing the wooden railway keys (used by F peers sae for 
securing the line in the iron chairs) from wearing away and getting loose. 
985. Fisres ror Spisnino anp Weavinc Operations, J. J. Coleman 

Glasgow.—Dated 20th March, 1874. 

Tho feature of novelty which constitutes this invention ts the of 

ineral oil in conj with cotton seed oil or other seed oils or olive 
oil, for the preparation of fibres for spinning and weaving 
986. Sream Gavors, Pressure Gavors, ann Vacuum Gavars, J. Burden, 

Birmingham,—-Dated 20th _— 1874. 
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A ding to this invention the pipe conveying the steam, atmosphere 



































261 





Oct, 2, 1874. 

















is at the highest part of the gauge, and the 
a a on passag “inane thereto are filled with 
quicksilver or mercury, upon which the steam, atmos) here, or liquid 
presses, which pressure is transmitted through the quicksilver or mercury 
to the di ragm. The steam, atmosphere, or liquid is thus vented 
from coming into direct contact with the ay and oxid and 
dnjuring the same, Or the mercury may be placed in the bent part of the 
8 plpe of the gauge instead of in the chamb The ion 

‘water in the gauge and the bursting of the gauge are also prevented. 

. Horsesnors, A. Thuillard, Paris.—Dated 20th March, 1874 

The Eject of this invention is to provide a horseshoe which will lessen 
the probability of the slipping and falling of the horse, particularly upon 
onal laid with blocks of granite; and it consists in substituting a 
the i toh reer 


y ins ve or and proj no 
passing beyond the thickness of the shoe, and giving the foot of the horse 
i bearing upon the whole of its surface. 
O91. Reeviarina tae Surety or Water anv Disinrectant To WATER- 
cosets, J. Howard, Peckhaim-grove.—Dated 2ist March, 1874. 

The features of novelty which constitute this invention are employing 
the pressure of the incom: water as a motive power for the disinfecting 
end the flushing of water-closets, also discharging the disinfected con- 
tents of the closet-pan, and subsequently using the water from which the 
power was obtat for disinfecti and flushing the closet at the next 
operation, This machine also regulates the quantity of water used, and 
seures a complete mixing of the water and the disinfectant in due 
| area the machine being se in motion by pressure upon a hand- 

nob. 














O92. Secvrina THe Hanpies or CuTtery, B. Tysack, Shefleld.—Dated 
2ist March, 1874. 

This invention consists in securing the handles of knives and forks by 
forming the blades or prongs of the latter with a screwed tang under the 
bolster, on to which the handle fitted with a corresponding nut fixed in 
its open end is screwed tightly up to the bolster, and soldered together 
if desirable. 

994. Srups, Sourrames, AND oTHER Dress Fasrentnes, J. Reading, 
Harborne. —Dated 21st March, 1874 

This invention consists in making the stone or ornament which is 
secured to the stud, solitaire, or other article capable of being readily 
connected to and removed from the stud or solitaire. This is attained 
by making a small flat head on the end of the stem of the stud and fixing 
the stone or ornament to a separate plate having at its back a spring snap 
fastening. By presenting the plate a the stone or ornament to 
the stem of the stud and applying pressure, the said stone or ornament is 
€astened in its place. By pressure on the edge of the stone or ornament, 
the fastening is released and the stone or or t may be d. 
1002. Purirvvina Water anp Preventina INcrustration IN BoILers, 

A. Smith, Loughborough-road.-. Dated 23rd March, 1874. 

These inventions consist in the use for purifying water of the hydrated 
silicates of magnesia, alumina, iron, lime, baryta, or manganese. 
stnall quantity of one of the silicates is mixed with the water and allowed 
to subside, whereby the lime contained in the water will be prec ~—— 
For washing or scouring textile fabrica one of the colourless silicates is 
mixed with hot water and soap, and the goods are washed in the usual 
way. For preventing incrustation in steam boilers one of the silicates is 
mixed with the water in the boiler, whereby the impurities of the water 
will be precipitated in a pulverulent form, and the precipitate is blown 

ff from time to time, 

1004. Recisrerine Distances, H. A. Bonneville, Paris. —A communica- 
tion from A. A. Brunot, Amiens.— Dated 23rd March, 1874. 

The invention consists of a box containing a clock-motion spring, by 
means of which a rotary motion is imparted to a dial, upon which a 
pencil struck by a pendulum impresses marks which represent 
graphically the travelling of the carriages. 

1012. Treatina Hyprocarnon O1Ls AND Propvucts, W. H. Cheesebrough 
Upper Berkeley-street, London.— A communication from R. A. Cheese- 
brough, New York.—Dated 23rd March, 1874. 

Tliis invention consists in treating hydrocarbons by filtering by means 
of bone black ; and simmering or boiling in open vessels, 

1014. Facturratine Tue Transrorr or Casks, &c., B. F. Stevens, Hen- 
rietta-street, Covent-garden.—A communication from W. J. Reid, New 
York.—Dated 24th March, 1874 F 

This invention relates to improved ap atus to be employed for facili- 
tating the lifting, hauling, and propelling of casks, crates, and other 
articles for the purpose of effecting their removal or transport, and 
consists in the use of a peculiar arrangement of grippers or tongs, by 
means of which the cask or other article may be gripped or held and 
drawn cr driven along from place to place as required by either manual 
or horse power. 

1023. Currino CLorn, R. B. Sanson, Globe-road, London.—Dated 24th 
Mareh, 1874, 

This invention relates to machinery for cutting cloth and other materials 
by means of an endless band, either plain or toothed, passed over pulle 
and driven by steam or otherwise. The said invention consists in the 
peculiar means adopted for giving the required tension to the said band 
to comp te for its expansion and contraction in working in combi- 
nation with such a construction of the machine frame as will afford great 
space for the and manipulation of the cloth or other material 
being operated upon in the machine, 

1043. Pumr Vatves, C. 7. Colebrook, Islington.—Dated 25th March, 1874. 

This invention ists of an imp 1 method of forming and applying 
the suction and delivery valves of ordinary double action pumps. The 
valves are formed by folding, joining, riveting, or hingeing, or similarly 
shaping or connecting together one or more piece or — of leather, 
rubber, canvas, metal, or other suitable material, in such a manner as to 
form a kind of X or Y-shaped figure (or any modification of such shaped 
figures) in cross section. The inventor thus combines and forms the 
whole number of valves in and of one completed piece ; and he _ 
this said piece simply by sliding it between puepecly shaped parts of the 
valve-box, and retains it in position by its cover. 

1463. Snor Carrripees, B. P. Alexander, Southampton-buildings, London. 
—A communication from A. B.and R. A. Kay, Newark, New Jersey.— 
Dated 27th April, 1874. 

This invention consists of a shot cartridge adapted to be projected from 
the gun, having its casing composed of flexible material, and one of its 
ends inclosed by means of a wad, which is loosely confined in place by the 
inward-turned edges of the casing. 

1556. Ticker ror CLoru orn CLornina, W. R. Lake, Southampton-buildings, 
——— communication from H. V. Geasen, New York.—Dated 2nd 

fay, 4. 

The said invention consists in combining an big od and under plate, 
shect, or layer with a suitable sized wire secured between said layers 
and having outwardly ees points passing through the under sheet 
or layer, which points, by being pressed into the fabric and bent back of 
the same, will securely hold the ticket in place as desired. 

S088, Macame Gons, W. B. Farwell, New York.—Dated 12th September, 

mm 











This invention relates to several improvements in machine guns, and 
consists more particularly in a new arrang tof hanism for feeding 
the cartri into the barrels, in anew mechanism for confining the 
cartridges in their places within the barrels when firing, ina new appa- 
ratus for locking the breech-closers, new means for explod the charges, 
and a novel arrangement of mechanism for pointing the gun and 
traversing it. 


3170. Wasuinc Macnines, A. M. Clark, Chancery-lane.—A coumuni- 
cation from W. and J. Scott, Chicago, U. 8.—Dated 1th September, 1874. 
The invention relates to that class of washing machines in which the 
clothes are od between a large corrugated roller and a yielding jacket 
of small rollers, the whole being constructed with a frame which will fit 
into any sized tub; and it consists in certain novel features in the con- 
struction and arrangement of hinged segments carrying the small rollers 
pivoted in vertically slotted standards, and provided with flexible rods 
and springs adjustably attached to bottom boards fitted on side pieces on 
the inside of the tub. 

3186. Raisinc or Exevatina Coan, &c, @. Haseltine, Southampton- 
buildings, London.—A communicati8n from J. L. Bates, New York.— 
Dated 17th September, 1874. 

This invention for its object the raising or elevating of coal or other 
heavy material from the ground, or out of boats into trucks or carts, or 
on a conveyor, so that the material may be moved = distance 
from the place of hoisting ; and it consists, First, in m: ate elevating 
channel in two parts, one sliding within the other telescopically. Secondly, 
in so pivoting the buckets or shovels to two endless chains that, as they 
come out at the'lower end of the channel they are pushed under the 
material before they in to rise. Thirdly, in having the elevating 
chains and other parts carried by a hollow vertical column supported in 
such a manner that the whole of the elevating mechanism may move in 
about the third of a circle. 

945. Fasrenina Scary Pins AND OTHER ARTICLES, C. Bennett, Poland- 
street.— Dated 17th March, 1874. 

For this purpose one or more annular recesses or ves are formed 
on the pin, in connection with which a clip or double coil formed of 
hardened wire is employed, in which two notches are formed ite to 





wheel, but with its inlets at the back of the measuring wheel, and its 
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outlets opening into the measuring chambers or quarters of the wheel 
The radius of the inner wheel is that of the highest “ water line” above 
the axis of the meter, or about that, and so corresponds with the internal 
dead portion of the ordinary wheel ; and the depth of the wheel is that 
of about half the depth of the ordiaary wheel. Now, as the inlets of this 
inner wheel are open to the outlet of the major or measuring wheel. it 
will bo seen that, as the major wheel revolves, the small chambers (if 
the water be lower than the highest water line) must be filled with mea- 
sured gas; and as the outlets open into the large chambers of the 
measuring wheel as they are filling, there must be at each revolution of 
the wheel a quantity of gas brought back from the measured portions 
equal to the annulus of the inner wheel; and as the capacity of the inner 
wheel varies with and is in the same ratio and directly as the variable 
portion of measures of m«jor wheel, there will be no practical varia- 
tion in the measurement by variation of the water line Instead of the 
inner or compensating wheel being within and attached to the measur- 
ing wheel, a separate wheel or drum may be used for extracting the 
compensating portion of measured gas, and driven by the ordinary 
measuring wheel at a rate proportionate to the capacity of the compen- 
sating wheel. 

947. Compound ror Farrentna Carrie, W. H. Stephens, Bet ford-row, 
London.— Dated 17th March, 1874. 

Its quality and cheapness as distinguished from all other meals at 
present in use, Its component parts, which united form the finest 
nourishment for the growth, quality, substance, and fattening of all 
species of animals. 

948. Setrina Sreaw Borers, 7. Myles and J. L. Bennett, Shefield.— 
Dated 17th March, 1874. 

The features of novelty of this invention consist in so constructing and 
arranging the flues of the furnaces of steam boilers as to compel the 
heated gases after they have acted on the underneath part of the boiler 
to pass thence over the top thereof before passing into the chimney. To 
effect this the brickwork or setting is continued from the side or bottom 
flues over the top or crown of the boiler forming a flue at such part, 
through which the heated gases pass before entering the chimney, thereby 
utilising the heat therefrom and effecting economy in fuel. 

949. Tars, Vatves, ano Stor Cocks, R. George, Worcester.—Dated 17th 
March, 1874 

These improvements in taps, valves, and stop cocks for general purposes 
consist in so constructing them as to bring the fluids or vapours in contact 
with an air vessel which may be converted into a measuring chamber ; 
as also in combining stop and bib in one and the same tap by stopping 
the outlet when the inlet is partially open. 

950. Prevanixne Rore Yarss, @. Dixon, Gateshead-upon-Tyne.—Dated 
17th March, 1874 

The object of this invention is to obtain a larger yield of yarn intended 
for cordage from a given number of spindles and of a smoother quality 
than is now commonly obtained. To this end, instead of producing on 
the roving frame a hard twisted yarn as heretofore, the inventor so speeds 
the working parts as to produce a lighter twisted rove of sliver, the quan 
tity of which delivered by the machine will be proportionally increased 
as the amount of twist is diminished, | 
953. Hook ror Susrenpine Coats, &o, A. M Clark, Chancery-lan | 

—A communication from C. @. Cole, Bennington, U.S.—Dated Vth | 
March, 1874. | 

This invention consists of a hook made from a single piece of wire or 
strap metal having at the middle a double (that is curved into one or 
more hook forms), the single ends being turned in opposite directions and 

wrovided with sharp prongs for securing in the wood or other substance 
rom which the hook is held. 

9054. Evecrnic Teironsruy, A. M. Clark, Chancery-lane. —A communica- 
tion from @. D'Infreville and W. N. Avwstvong, New York.—Dated 17th 
March, 1874. 

The object of this invention is to obtain a simple method of sending 
messages simultaneously over the same wire in opposite directions, 
either between terminal, or terminal and way, or way and way stations, 
with the least possible change of instruments and disp witions already 
in use. The details of the invention cannot be fully described without 
the assistance of a drawing. 

O57. Tannin, P. P. F. Michea, Tamah District, Bombay.—Dated 13t) 
March, 1874. 

This invention relates to a process for the production of tannin from 
tannin bearing plants, trees, fruits, leaves, barks, or extracts thereof 
The tannin is first extracted from the said pl ints, trees, or other sul- 
stances by maceration or decoction in water, to which is added soluble 
salts of magnesia, or lime or sea water may be used, or a solution of 
common salt or of sulphate of soda, The extract obtained is treated 
with alkali or with alkaline earths, or their soluble carbonates or hy- 
drates, for the precipitation of the tannin ; the precipitate is collected 
and washed and is then ready for use in a moist or dried state. When 
used for drying it is suspended in water with the addition of a small 
Fg, of acid, whereby the precipitate is dissolved and a solution of 
tannin is obtained in a more or less concentrated state. 

958. Workixne anv Lockine Points, J. Bailey, Dublin. —Dated 18th 
March, 1874. 

This provisional specification describes apparatus by means of which 
the lock can be operated by the same lever that moves the points, the 
points and lock being both worked by one motion of the said lever in a 
peculiar, novel, and simple way. 

959. Orenine Lerrers, C. Rutulini, Peckham.— Dated 18th March, 1874. 

In the fold of the envelope a piece of fine string, silk, or like material 
is fixed, protruding at each end ; and this envelope is opened ky ripping 
it open by this means, in lieu of inserting the fingers and tearing it open 
A piece of paper folded over at one end is also inserted in the envelope 
and attached to the string or silk, and on the opening of the envelope 
by means of one string or silk, the contents come out at the same 
time. It is applicable to all folded papers to be cut, books, and | 
periodicals, 

960. Casrs on Boxes, B. Wood, Trinity-square, Southwark.—Dated 18th 
March, 1874. 

The box or case may be of rectangular. square, or of angular shape 
with few or many sides or surfaces, upon which or upon the corners only 
one or more flaps or leaves can be hinged or otherwise secured, so that 
they can be moved to or from the sides, The flaps or leaves may have 
other flaps or leaves hinged or otherwise secured to them in any suitable | 
manner, 
961 Locomotive AND orner Morive Power Ewoines, C. Carobbi and | 

@, Bellini, Pistoja.—Dated 18th March, 1874. 

This invention consists in the application of the force developed by the 
combustion of fulminating vegetabl bst to the compression of 
atmospheric air, which compressed air is to be utilised as a motive power 
for working locomotive and other engines. 

9 62. Finn-Escare, W. R. Lake, Southampton-lwildings, London.—A com- 
aaaaaaaay Srom R. Bustin, St. John, Canada, — Dated 18th Mareh, 

874. 











The present invention relates to the saving of human life and valuable | 
property by providing an easy and rapid means of escape from all kinds | 
of burning buildings. The said improved fire-escape consists essentially 
of the following parts, viz., snap or safety hooks, a leather band con- 
necting the said hooks with a pulley, a belaying pin attached to the 
pulley, a rope, and a combined snap hook and swivel, connected by a 
strong ring with a leather belt or waist band. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

To-pay, Thursday, the meeting of the ironmasters in Birming- 
ham opened with a knowledge obtained in the forenoon, of the 
new prices which the Earl of Dudley will charge in the ensuing 
quarter for the different descriptions of coal brought up from bis 
lordship’s pits cast and west of Dudley, The reductions are 3s. 
in furnace and forge coal ; 2s, Gd, and 2s. in household coal ; and 
1s, Gd., 9d., and 6d. respectively in slack coal, Most of the fuel 
sent by the earl to the ironworks goes from the east side, There 
the new top prices are as to thick coal: Best, 18s. 6d.; seconds, 
17s.; furnace, 1s,; steam, 12s.; lumps, 12s,; engine slack, 7s.; 
and fine slack, 3s, 6d.- all per ton of 2210 lb, The new prices 
are pretty much what had been expected, and they regulated the 

uotations of other firms, No great amount of business was 
done, the large consumers mostly preferring to wait till quarter- 
day has shown what is likely to be their requirements on account 
of new orders for iron. 

The sheet mills keep full of orders, principally in supplying the 
galvanisers and theiron-braziers. The ~_ a reported 
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each other; then by forcing the pin through this opening the clip i 

caused to clip firmly round one of the annular grooves ithe pin toa 

fasten the same to any article to which it may be applied. 

946. Gas Meters, W. J. Warner, South Shields.—Dated 17th March, 1874. 
These improvements in the construction of the wheel. The in- 

ventor places within it an inner wheel of the same make as the ordinary 





t lves this afternoon to be stocked w orders up to the 
end of the year. That they have supplied themselves with all 
the iron which they require is not a. They were trying to 


secure some low quotations ; but makers declined to name a lower 
figure than £13 for singles. The makers of good-sized strips have 
not much rovm for complaint, Gas-tube makers are taking nearly 
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all that can be produced ; and £10 is the price which is being 
asked, At the two works where, as far as I know, Brown's patent 
rolls have been alone adopted, the output of the mills is much 
larger than with the old rolls. At one works I noticed a day or 
two ago that Sjin, strips were being run out in one length of from 
TUft, to 80ft. These webs were subsequently cut up at the shears 
into some half dozen portions of one uniform length. A few mills 
only are busy upon baling strips and hoops, The makers of 
angles and girder plates complain of the competition by the iron- 
masters in the Middlesbrough district. The producers of best plates 
are fairly supplied with specifications for prompt delivery; but they 
do not speak cheerily of the prospects as toquotations resulting from 
the action of the Yorkshire firms who are lowering their prices, 

Transactions in finished iron were rare, both to-day in Birming- 
ham, and yesterday in Wolverhampton. Buyers still held off, 
awaiting the declaration of prices at the quarterly meetings, which 
will be held next week. This will be a week earlier than usual, 
the second Thursday in October happening to be the 8th of the 
month, Nothing was allowed to transpire either yesterday or 
to day as to the probable prices that wilt be declared, The re- 
duction in coal, it was still argued by ironmasters, has been dis- 
counted, and one leading firm was freely mentioned as having 
announced that their prices will not be altered next week. 
As the traders were leaving ‘Change in Birmingham this after 
noon it became known that the Cannock Chase Company had 
reduced their forge coal 1s, per ton, but that they had determined 
to make no change in the prics of their household samples, The 
announcement did not meet the expectations of consumers. 

This time there will be no doubt when the quarterly meetings 
begin as to what will be the wages to be paid to the finished iron- 
workers. Ly to-morrow, Friday, afternoon, the accountants will, 
it is expected, have completed their examination of the books of 
the masters in the North of England, and in Staffordshire, respec 
tively, and the Staffordshire committee will have strack the 
balance, The anticipation is that though the drop will not be 
ls. til., yet that it will be somewhat over ls, It would be more, 
but for the slight advantage which the ironmasters got at the time 
of the fixing of the sliding scale at the Derby meeting. 

Pig iron is selling but slowly in this district, though the agents 
of some firms report large sales elsewhere, chiefly in hematites. 
The low figure which hematites have now touched is tempting 
buyers who consume largely. It is believed to be unlikely that 
good pigs can be much reduced, £4 12s, 6d. is still the price of 
Barrow No, 3, delivered here, and No. 4 Witton are similarly 
quoted. In the pigs of this district transactions are quite sus- 
pended until next week, 

Less than before is being thought and spoken of what is known 
as ‘the Belgian competition.” Ironmasters here are not afraid of 
the consequences which may result from the action that the 
Admiralty are taking. Though their lordships may have com 
missioned Mr, F. Rowsell, the superintendent of contracts, to go 
to Belgium to induce the firms there to uote prices when Govern- 
ment contracts are to be distributed, yet it is believe! that, first, 
the quality will not be satisfactory; and next, that after the drop 
in p ices, which is regarded as impending, has taken place, the 

gians will have but little room for success in the general 
manufacturing samples. Consignments of Belgian iron into this 
district are not frequent. 

The metal sheet rolling mills continue very busy, aad the mis- 
cellaneous hardware branches generally maintain steadiness. 

Statfordshire has lost another of its mercantile worthies. Mr. 


| Samuel Lloyd, of Stourport, has died at the ripe age of 67. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERALLY speaking, it cannot be said that the improvement 
lately manifested in several branches of trade is maintained, This 
is more particularly the case in some of the heavier departments, 
which have relapsed into renewed dulness now that the season's 
shipments have been made. 

So far as the rail mills are concerned, a very grave state of affairs 
has come about, one, at least, of the chief local concerns having 
decided to retire from that branch of trade, for the present at any 
rate. A local paper, in making the announcement of this fact 
rumours as to which had been current in business circles 
for some days—thus speaks of the matter :--‘* We are not able to 
speak positively of the causes which have led the management to 


| take this step, but so far as we are able to gather it is chiefly the 


result of the excessively keen competition which has lately sprung 
up both at home and abroad, On the Continent the results of 
recent competitions for rail contracts have been disastrous to 
English tirms, the Germans in particular being able to underquote 
our manufacturers to a very considerable extent. Prices, in fact, 


| are stated to be so low in some instances that British houses can- 


not execute these contracts at a profit, consequently the trade is 
not at present worth fighting for.” Itis, of course, impossible 
forme to state what has been the more immediate cause which 
has led to this step being taken, but it is a fact that the men em- 
ployed in the rail department of the Atlas Works—Messrs. John 
Brown and Company, Limited—have received notice, which will 
expire next week, that their services will no longer be required in 


| that capacity. 


I can fully endorse what is stated in the foregoing quotation as 
to foreign competition, it being a notable fact that the Austrian, 
German, and Belgian makers have carried off most of the best 
recent adjudications on the Continent. It is ramoured that the 
Atlas Works will be devoted to the development of other and 
more profitable branches of the business, but of this I am unable 
to speak positively. Whetherthe withdrawal from the rail trade 
will be permanent or not does not as yet appear clear, but it has 
every appearance of being so, 

There are also sundry rumours abroad as to the intentions of 
another large firm which has for some years been largely engaged 
in the Bessemer steel trade, as well as in its collateral branch of 
railmaking from that material. Here, also, the causes spoken of 
above are said to be in equal operation, with a tendency to a 
similar result. At present, however, I cannot speak with cer- 
tainty, but must content myself by observing that there has been 
no production of Bessemer material for some little time past, the 
whole of the converters being inoperative, 

Whether this result should ensue or not, the fact remains 
patent that from one or other cause we are being forced out of 
the field in an industry which may be said to have had its birth- 
place, fons et origo, here, and which has contributed greatly to 
the recent enormous increase in the size and population of Sheftield. 
Our advices from America on the same score are anything but 
reassuring. A New York letter to hand this morning mentions 
that in a recent instance a l’ennsylvanian firm took a Bessemer 
rail contract at 85 dols. per ton currency, the lowest English 
offer being 88 dols. per ton gold—a difference which is, to a 
great extent, owing to the protective tariff imposed upon British 
manufactures sent to the States. 

In the raw material for Bessemer purposes—that is to say, 
ordinary and ‘‘ Bessemer” hematite pig iron—there is not much 
change in prices. Maryport *‘ Bessemer,” No. 1, is £5; No, 2, 
£4178, 6d. ; and No, 3, £4 15s. ; hematite ~_= 1, 2, and 3, 
£4 15s.; No. 4, £4 10s.; M and W, £4 10s, illom Bessemer, 
No. 1, is still £4 158; No, 2, £4 128, Gd; and No. 3, a4 10s. ; 
with the same figures as last week for ordinary hematite pigs. 

With the opening of another month there has come the usual 
alteration in the price of coal, This month, however, I do not 
hear of any important changes, although there are revisions of 
price lists involving both advances and reductions, A typical 
case is that of one of the leading coal-owning firms in this vicinity, 
which has issued circulars advancing Silkstone coal 6d. per ton, 
but lowering screened nuts, seconds coal, and slack (unscreened) 
ls. per ton. Best coal is unchanged, but in hard coke an appre- 
ciable drop is declared, The new figures in this instance are 
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these :—-Picked coal, 16s.; best Birley Silkstone, 14s,; screened 
seconds coal, 10s.; screened Silkstone nuts, 9s.; unscreened slack, 
5s.; hard washed melting coke, 20s.; and breeze coke, 11s. per ton 
of 21 cwt., at the pits. These prices came into operation this 
morning, October lst. There are, also, minor alterations in other 
cases, The coal trade is not very good at pa the inquiry for 
slack and engine fuel being on a particularly small scale. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

As is usual at the end of the quarter, consumers seem disposed 
to buy as little as possible until they know the result of the 
meetings, and consequently there is not much new business to re- 
port in the iron trade of this district for the past week. Both 
pig and manufactured iron have been dull, with less firmness, so 
far as the open market is concerned, in prices, and the business 
which has been doing has been chiefly a second-hand trade 
through merchants. Although all the local forges continue 
fully employed, and makers being unable to quote for 
early delivery are firm for the present, there has been very little 
business of the usual character—that is to say, orders for deliveries 
extending over three months—coming to hand, and the activity of 
the works, with the consequent stiffness in makers’ prices, may there- 
fore be only of a temporary character, At least it isso regarded 
in many quarters, and the belief is entertained by some that at 
the Birmingham meeting next week an official reduction of £1 
per ton will be made in the list price of manufactured iron, which 
will of course to some extent have also an effect upon the raw 
material, The blast furnaces in this district continue pretty 
fairly engaged on old orders, and for delivery No. 3 foundry pig 
iron is quoted at from75s, to 76s. per ton, forge numbers being worth 
from 68s. 6d. to 70s. perton, Bars are still quoted at about £9 15s. 
per ton, but some makers are demanding £10 for anything like 
early delivery. 

At the [blast furnaces in the neighbourhood of Wigan the 
furnacemen and other employes have been served with notices of 
a reduction in wages of 10 per cent. 

The coke trade, although not brisk, is improving, and prices are 
now well maintained, 

In the coal trade a healthy tone prevails, There have been more 
inquiries for all classes of coal, and the market is steadier than for 
some time past, but whether this has been attributable to the 
probabilities of a serious strike in West Lancashire, or to a real 
and legitimate improvement in trade, it is difficult to say. In the 
Manchester market, although there has been no material alteration 
in quotations, prices are firm, and in some cases where they had 
been previously below the market rates an advance of 10d. per ton 
has been made this month. The pit prices in West Lancashire 
are generally well maintain d, and although some small amount of 
coal is still being put down, stocks are by no means generally 
heavy, but there are exceptional cases where a considerable amount 
of coal has accumulated on the pit banks, For gas coal there has 
been an active inquiry from consumers who had put off contracts 
in anticipation of lower prices, but quotations are now stiffening 
considerably, In the shipping trade there is a very fair amount 
of business doing, chiefly coastwise, and prices are maintained, but 
no advance has been obtainable even in view of the strike. 

The wages dispute in West Lancashire has occupied the chief 
attention during the past week, and strenuous efforts have been 
made to avert a strike. The notices expire this week, and the 
masters have again made the concession of 5 per cent. Although 
this was understood to be informally accepted at a large open-air 
meeting of the miners on Tuesday, there is a strong feeling 
amongst the men against any reduction whatever, except through 
arbitration, and it is doubtful what course will be taken at the 
ee as of delegates to which the matter has been finally 
referred, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALL departments of trade continue very dull, and it is not easy 
to see signs of a revival. The question of the proposed reduction 
of wages in the Durham coal trade has an immediate bearing upon 
the prospects of the pig iron trade of Cleveland, and although 
the intimation that arbitration had been resolved upon by the 
mutual consent of both parties rather tended to restore confidence 
to that branch of the trade, it has not resulted in any real re- 
cuperation. Prices continue much the same as they were three or 
four months ago, and if the fluctuations of the market indicate 
anything, it may be said that trade has not been so steady for 
years past as it has been this summer, seeing that there has not 
been a difference of 5s. per ton in the value of pig iron of any de- 
scription since the month of May last. On Tuesday, No. 3 was 
generally quoted at 65s, to 678, 6d, per ton, but there was not 
much disposition to do business on the part of buyers, and very 
little iron changed hands. The production of the district is still 
considerably less than it was at this time last year. 

The arbitration in reference to the wages of the Durham pit- 
men will be commenced at Newcastle on Wednesday next. Mr. 
George Leeman, M.P., and Mr, D, Dale have been appointed to 
act for the employers, while Mr. Burt, M.P., and Mr. Lloyd 
Jones will act for the men. The services of the Right Hon. Russell 
Gurney, Recorder for the City of London, as umpire, have been 
secured in case the arbitrators fail to agree. The mode of arbitra- 
tion decided on in this case is rather clumsy and out-of-the-way. 
The usual plan is to provide an umpire to arbitrate on any case 
respecting which the joint committee of masters and men, which 
exists as a permanent tribunal in the coal trade of the county of 
Durham, may fail to agree. As it is, the gentlemen who have been 
named as arbitrators will have less to do with the functions of that 
position than with the purely technical and legal work of keeping 
a proper issue before the distinguished gentleman to whom the 
case will ultimately be referred. 

The importance of the pending arbitration will be judged from 
the fact that it will affect not less than 54,000 men and boys, who 
produce about 23,000,000 tons of coal per annum. Up to a few 
months ago, when their wages were reduced by 10 per cent., the 
coalminers of Durham had an average daily wage of 7s, 44d, all 
over the county, in addition to the privileges of free coals and 
domiciliary accommodation. It will be seen, therefore, that 20 per 
cent. of this amount would represent in the course of a year an 
enormous sum, which it is well worth the while of both masters 
and men to fight for with everyargument of fact and logicthey can 
command. It is not expected that the mineowners will get the full 
amount of the reduction they require ; but seeing how far 
coals have fallen in value since the miners had their wages raised 
to the highest point, it is only fair that they should now be willing 
gracefully to submit to some reduction fairly corresponding to the 
altered circumstances of trade; and now that both masters and 
men have declared in favour of arbitration, it is not expected that 
there will be any difficulty in bringing the question to an amicable 
and satisfactory settlement, 

The Durham coal trade is not the only branch of northern 
industry in which a reduction of wages is threatened at the 
present time, There is some talk of a further reduction 
in the wages of the Cleveland ironstone miners, the mine- 
owners having had the — under discussion at a recent 
meeting, and, as I have already announced, steps are now 
being taken for a readjustment, and probably a reduction, 
of the wages of the finished ironworkers of the North of 
England. The latter will have their wages regulated by the 
selling prices of certain kinds of finished iron ores in the past 
quarter, according to certain conditions laid down in what is 
known as the Derby sliding scale, and seeing that there has been 
a considerable fallin the value of all kinds of finished iron for 
the last few months, a considerable reduction on the present rate 


of wages, which is based on lls. 6d. per ton for puddling, is 
almost inevitable. But there need not on that account be an 
Fogger of astrike, for in the finished iron trade of the Nort 

e relations of employers and employed are adjusted by the 
Board of Arbitration, which has never yet failed to bring about, on 
all general yee a satisfactory result, 

Makers of finished iron are anxiously looking for some ame- 
liorating circumstances that will enable them to carry on their 
operations under more satisfactory conditions than those at present 
existing. Over every branch of the manufactured iron trade there 
seems to hangacloud. Kail makers have not been so badly off 
since the crisis of 1866. Prices take a considerably higher range 
now than they did then, but, on the other hand, oder labour 
nor raw materials ran so high. The Darlington Works are still 
laid off, and 1200 men are thus laid idle, and now the Bishop 
Auckland Works of Mr. Thomas Vaughan, which specially manu- 
facture ship plates, have been laid off, leading to the dismissal of 
400 or 500 men, There are several other works on Tees-side, 
working so much from hand to mouth that they may be thrown 
idle any moment, and few works are employing their full comple- 
ment of hands, The competition offered by Wales and Belgium 
isso strong that Cleveland manufacturers cannot succeed in ob- 
taining better prices for either rails or plates, and until the cost 
of labour and of raw material comes down, their prospects will not 
very far improve. 

The report of Palmer’s Shipbuilding and Iron Company for 
the past year shows a profit on the transactions of the past year of 
£25 10s, 2d., out of which the directors recommend the payment 
of a dividend of 24 per cent. 

At a general meeting of the West Hartlepool [ron Company, 
held last week, Mr. Thomas Richardson, M.P., chairman, de- 
scribed the prospects of the company as hopeful. 





NOTES FROM SCOTLAND. 
(From our own Correspondent ) 


THE iron market has been strong throughout nearly the whole 
of the week, A very large increase in shipments has chiefly con- 
tributed to this result, and the quotations of warrants are now 
higher than they have been during the past four months. On 
Friday the market was steady with an advance on the prices of 
the previous day, business being done from 85s, 6d. up to 86s. 3d. 
Monday’s market was very strong, and a large business was done 
at from 87s, 3d. to 88s. cash, whilst on Tuesday the market was 
also strong, transactions being effected at from 87s, 9d. to 88s. Gd. 

Another increase, ranging from 3s. to 5s,, has taken place in the 
prices of the principal makers’ brands, the quotations of which are 
as follows :—Gartsherrie, No, 1, 115s.; No. 3, 87s.; Coltness, No. 1, 
117s. 6d.; No. 3, 873.; Summerlee, No. 1, 105s.; No. 3, 85s.; Lang- 
loan, No. 1, 115s.; No. 3, 863s.; Govan, No, 1, 94s. 6d.; No. 3, 
83s. 6d.; Calder, No, 1, 115s.; No. 3, 85s.; Shotts, No. 1, 112s. 6d.; 
No, 3, 86s.; Carnbroe, No. 1, 99s. 6d.; No. 3, 85s.; Monkland, 
No. 1, 96s,; No. 3, 84s,; Clyde, No. 1, 95s.; No. 3, 84s.; Eglinton, 
No. 1, 93s.; No, 3, 81s.; Glengarnock, No. 1, 105s.; No. 3, 86s. 6d.; 
Carron, No. 1, 105s.; Kinneil, No. 1, 95s.; No. 3, 80s. 

The shipments of pig iron from Scotch ports during the week 
ending the 26th inst. amounted to 11,359 tons, a decrease of 
714 tons as compared with the corresponding week of 1873. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
3310, showing a decrease of 140 as compared with those of the 
corresponding week of last year. 

The malleable trade continues comparatively active, on account 
principally of a revival in the foreign demand. Home demands 
are moderate, and the Glasgow trade quiet, but the mills are 
much better employed than they were a few weeks ago. 

A bad turn in the weather and the approach of winter have had 
the effect of slightly decreasing the demand for coals, but not- 
withstanding this the — are immensely larger than current 
requirements ; many of the depdts are glutted, and accumulations 
at the pit-heads quite common. There is at present every pro- 
spect that prices will shortly fall. The local trade in the eastern 
mining districts is nearly at a standstill on account of the lock- 
out, and shipping orders continue to be largely made up from 
consignments from the west. 

The strike of miners at the collieries of Messrs. Hamilton, 
M’Culloch, and Co., of Larkhall, has terminated, the men having 
returned to their employment on the masters’ terms of 5s. per 
day. When the great strike ended, the men employed by this 
firm were ballotted out by the union fora rise of 1s.; but Messrs, 
Hamilton, M’Culloch, and Co, had their immediate wants supplied 
through the kindness of neighbouring coal masters, Their pits 
are now almost fully manned. The Hamilton Coal Company 
have reduced the wages of their colliers from 6s, to 5s, per day, 
which is now the uniform rate of the district. 

Matters have not yet been finally arranged between the coal- 
masters and miners of the counties of Fife and Clackmannan. I 
intimated in my last letter that the employers had signified their 
intention of opening the pit to the men at the reduction of 15 per 
cent., it having been stated that all the men desired was that the 
masters should make the first move in the matter, The contract 
rules drawn up at the time of the lockout are yet, it would 
appear, a barrier in the way of the men returning to work, as 
some of them are, from their point of view, exceedingly objection- 
able. At a meeting of the Miners’ Executive Board, held the 
other day, it was intimated that the men were almost unani- 
mously in favour of resisting the 15 per cent, reduction ; but re- 
ports proceeding from the various collieries seem to indicate that 
many of the men would very readily go back to work could terms 
at all acceptable be arranged, 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent. ) 

THE normal state of the coal trade in Wales throughout the 
winter months is good, and, so far, prospects indicate that the 
usual condition will not only be maintained, but improved upon. 
Last week I noticed the leading new colliery speculations afloat, 
and to those am now enabled to add that in one valley alone, the 
Rhondda, with its neighbour Ferndale — memorable from the 
great colliery explosion some years ago—there are at the present 
time no less than twelve new sinkings being carried on, Then, 
in addition, a new coal valley is opening out from Dowlais to 
Llancaiach, and this, with the Glynclydach Vale and the collieries 
noted by me last week, must in due course materially affect the 
condition of things in South Wales. I should say that appear- 
ances tend to show a marked decline in the generality of coals in 
this district. The best 4ft. may long retain its position, and 
command a high price ; but excepting that and the best seam of 
house coal, I imagine the other coals will soon be sold at a much 
lower rate, 

The men continue to work regularly, and but for one circum- 
stance I should say that all would be tranquil ‘his side of Christ- 
mas. This is the course taken by the employers with respect to 
the new contract rules and the steam-coal colliers, But as the 
coalowners have intimated that they are — to meet the men 
and discuss the subject in a short time, I cannot see any grievance 
in this, especially as any obnoxious rule could be modified or 
struck out. 

There is still a strike lingering amongst the house colliers of 
Caerphilly. I have mere your readers in possession of the facts 
of the case, so it will not be necessary to state more than that the 
amount contended for is something like 2s, « fortnight. When I 
add that previous to the reductions, which deducted 20 per cent. 
from their earnings, a man and his boy could earn £5 a week, the 
folly of this resistance will be obvious, At an important meeting 
at Cardiff this week, the coalowners decided to take vigorous 
measures towards restarting the collieries now on strike. Their 





first step will be to get the tenants out of their houses, and the 
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next to introduce strangers from other parts. This will ve 

likely be resisted, and troublous times may follow, This is the 

yd cloud I see hanging over a very promising condition of 
ings. 

At New Tirphilkins colliery, last week, one of the boilers ex- 
ploded, one man and injuring others, The pit is now in 
course of sinking, and it would appear that the boiler, a second- 
hand one, having stood an ordinary pressure, a slight addition was 
made to test its capabilities, when it immediately burst. 

The men at Landore Steel Works are notin the best mood. 
Notice was given last month that some new arrangements would 
come into force on the 1st October, and two of these are stated to 
be late working on Saturday and early resumption on Sunday 
evening. I am not yet in possession of the whole of the facts, but 
fear that trouble is brewing there. 

The iron trade is not good. The reports from the London 
houses of the chief works are unfavourable. Inquiries are few 
and insignificant. The few works doing anything have been named 
often, such as Dowlais and Ebbw Vale ; Blaenavon and Plymouth 
—_ be added, and some of the minor works, which, like old- 
fashioned banks, do a safe and a good business with little noise and 
show. Oyfarthfa furnaces are being dismantled, probably for 
repairs, Tredegar puddlers after a week’s resistance have 
arranged matters and resumed work, but the rail mill is at present 
idle for want of orders. The new works at Treforest, the steel 
works, appeared more brisk this week than I have noticed for some 
time. Taken, however, collectively, the iron and steel trades are 
bad, and I very much fear that the rumoured reduction will not 
be long before coming into force. The new connection at Merthyr 
between the Taff Vale and Great Western Railway is progressing. 
When completed it would be an excellent thing to so arrange times 
that the direct trains from the West should run Guengh Macthee, 
leaving the Aberdare and Mountain Ash section as a branch, The 
stoppages at Hirwain are often considerable, and this, if carried 
out, would link Swansea, Neath, and Cardiff by a new route, 
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Non-ConpbuctTinG Coatings ror Steam Borters, &o,—Mr. L. E, 
Bernard gives the following receipt for his inodorous mastic ;— 
Plastic clay, 600 parts; blast furnace slag pounded, 150 ; sili of 
lime, 100; vegetable hair cut up, 10; Levant goat hair, pretty long, 
6; flock or other hair, 9; all to be mixed up to the consistency of a 
thick paste. Mr. Mertzenfeld gives two a compositions, but 
without ene specific difference in their value or applica- 
tion. (1) Clay, 720 parts; water, 300; pulverised coal, 160; bran, 
72; hair, 12; any non-acid refuse oil or grease, 10; mineral or 
other tar, 30. (2) Olay, 720 parts; water, 300; pulverised coal, 





80; bran, 72; tan, 50; hair, 6; sea-wrack, 7 ; 140 ; oil or 
grease use, as above, 10; tar, 30. The water is to be poured on 
the clay, and when thi mixed, add the oth 


er 
‘Plastic calorific cement” is made as follows:—Coke, ground up, 
24 parts; clay, 22; common mould, 17; tan, 20; blood, 12; rye 
flour, 3; hair, 2 kilog, 
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(No, I. 

Aurnovan we have referred in another place to the 
existence of grave defects in the present system, or want 
of system, in the conveyance and storage of gunpowder and 
other explosives, it may be well here to call attention more 
vrominently to a recent and very valuable report on the 
Ce relating to gunpowder and other explosives, ve 
by the Government Inspector, Major Majendie, R.A., and 
published not long since. this report is extremely 
elaborate, and can be procured from ’s, Great 
Queen-street, for about one shilling, included, we 
shall not attempt to do much more than give a few of the 
conclusions at which the author has arrived. 

It had been known for some time that the law relating 
to explosives was unsatisfactory in many respects, but we 
may say with strict truth that no one knew how deficient, 
unsatisfactory, imperfect, and yet oppressive, it was, until 
Major Majendie expressed his opinions on the subject. He 
was empowered by no fewer than six letters of authority 
from the Secretary of State for the Home Department, 
issued between the 15th of December, 1870, and the 14th 
of September, 1871, to visit a large number of gunpowder 
works, magazines, ammunition stores, and firework manu- 
factories, His visits of inspection and those of Captain 
Smith, who recently assisted him, amounted up to the 31st 
of last March to not fewer than 810. It need hardly be 
said that from these visits, and the opportunities afforded 
by them of learning the views of the parties most con- 
cerned, an immense amount of information was obtained, 
and Major Majendie has thus approached his subject with 
a more intimate knowledge of its relations than is appa- 
rently possessed by any one else. Although his report 
assumes, as a matter of course, the form of a “ Blue-book,” 
it is unlike most other “ Blue-books,” in that it is not dry 
reading—afact mainly due tothe masterly style of theauthor, 
which really leaves nothing to be desired. As the result of his 
investigations, Major Majendie supplies us with the 
following portentous list of grave defects in the existing 
law of explosives :—“ (1) There is an entire absence in the 
Acts of any provisious regulating the distances from dwell- 
ing houses, railways, river and sea walls, public highways, 
&c., at which powder factories and large magazines may be 
established ; (2) the list of ‘protected places’ requires 
revision ; (3) the present licensing arrangements are quite 
inadequate to provide for the public safety ; (4) there is 
nothing in the present Acts requiring the magistrates to 
limit the quantity of powder for the storing, &c., of which 
they grant licenses outside the protected limits ; (5) there 
is nothing in the present Acts to forbid the indefinite 
extension of a magazine once licensed for an unlimited 
quantity of powder; (6) the present Acts contain no power 
of annulling or limiting the operation of a licence once 
granted; (7) the provisions of the existing Acts are quite in- 
adequate to preventcommunicated explosion from one build- 
ing of a factory to another, or from one magazine to another; 
(8) there is no limit to the number of walneal who may 
be employed in danger buildings, or—except in a few in- 
stances—upon the number of operations which may be 
carried on therein ; (9) there is nothing to prevent a manu- 
facturer placing an unlimited number of powder mills in 
the same building, or requiring him to preserve any 
isolation or separation between his mills ; (10) it is doubt- 
ful if the present Gunpowder Act applies at all to gun- 
powder factories on Crown lands ; (11) the present Gun- 
powder Act does not apply to certain magazines at Barking, 
Erith, and Bristol ; (12) the quantity of ammunition, 
fireworks, fulminating mercury, &c., which may be kept 
by non-manufacturers is unlimited ; (13) the absence of 
any regulations providing for the safe storage of the powder 
used in the construction of railways, docks, &c., is a source 
of public danger ; (14) the quantity of gunpowder which 
may be carried in any one train on railways, public roads, 
&c., is unlimited ; (15) there is nothing to forbid the 
carrying of gunpowder by passenger trains; (16) the re- 
gulations as to the carriage of gunpowder by water are not 
such as adequately to provide for the public safety ; (17) 
there is an entire absence of provisions for securing the 
public against the effects of an explosion at railway, canal, 
and shipping depdts ; (18) the sending of gunpowder or 
other explosives—except nitro-glycerine or a preparation of 
the same—without declaring it is not prohibited by law ; 
(19) procedure by search warrant as at present provided is 
not satisfactory, nor adequate to provide for the public 
safety ; (20) the whole law is practically abrogated or held 
in suspense as regards its application every night.” 

It appears almost incredible that so many defects should 
exist in the laws concerning a subject of such grave im- 
portance to the community at large. But Major Majendie 
affords no reason to doubt the accuracy of his conclusions, 
for he deals seriatim with every one of the statements we 
have given above, and furnishes examples which leave no 
doubt of their accuracy. As bearing peculiarly on the 
Regent’s Park accident, we may select the remarks made 
in elucidation of his propositions on Clause 16, viz., “ The 
regulations for the carriage of gunpowder by water are 
not such as adequately to provide for the public safety.” 

**Some observations have been made on this t—see page 
$1—with regard to the prevention of accidents. at Iam now 
considering is, how far in the event of an accident ocourring in a 
powder barge, its effects would be localised or minimised by the 
present law. Itis to be observed upon this point, in the first 
place, that although by Clause 20 of the Gunpowder Act, 1860, the 
quantity of powder which may be conve by water generally 
within the United Kingdom at any one time is limited to 500 
barrels—25 tons~an unlimited quantity may—by Clause 23--be 
conveyed in close decked vessels carrying gunpowder from any 
ship or vessel | below Blackwall, to any of the magazines 
situated below Blackwall, or from those magazines to any ship or 
vessel i lying below Blackwall, and going to any place beyond sea or 
coastwise, or from the floating magazines in the Mersey to any 
ship or vessels going to any place beyond sea or coastwise, or from 
any ship or vessels arriving from any place beyond sea or coast- 
wise to the said floating magazines. The effect of this would prac- 
tically seem to be that on the Thames below and in any 
other port, gunpowder may be shipped in any quantity and with- 
out any precautions, there are no regulations as to 
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imperfect state of the law with regard to the water carriage of 
powder, and suggested certain amendments in the existing Acts. 

e remedy here would seem to be similar to that suggested in 
dealing with the prevention of accidents, viz., the commissioners 
and conservators of all navigable rivers and all dock and harbour 
boards to be empowered and to be required to frame byelaws for 
the regulation of the carrying of explosives and the m , &e., 
of vessels containing the same within their jurisdiction, such bye- 
laws being submitted to the Secretary of State for his approval.” 

The remarks made at page 31 of the report, and referred 
to above, add very little to the passage which we have 
quoted. They only go to show that vessels carrying oe 

wder are under practically no restrictions, except above 
Blackwall. But the Regent’s Canal explosion is sufficient 
proof that the restrictions above Blackwall are either 
systematically neglected, or are of no practical value. 

here is reason to believe, indeed, that from some cause, 
most probably the absence of a sufficient force of inspec- 
tors, any protection which the existing imperfect law 
might afford is completely neutralised by the negligence or 
ignorance of those who deal in gunpowder. Nothing can 
exceed the reckless disre of life, instances of which 
are re by Major Majendie’s report. Here is an 
example. The story was told by the Chief Constable of 
Chester. “To illustrate the amount of carelessness which 
sometimes prevails, 1 may tell you of an incident which 
actually took place in Chester. A grocer, seedsman, Xc., 
kept gunpowder and blasting powder in an open room, 
where other kinds of stock were stored. Something was 
wanted, and the errand boy was sent upstairs to get it. 
He took with him a lighted candle, but returned without 
it. His master said, “Where is the candle?” The boy 
replied, “Oh ! I stuck it in the onion seed ; I'll go for it.” 
The master left the shop as quickly as he could, and the 
boy returned for the candle. He had stuck a lighted 
candle into a keg of blasting powder, the top of which 
was off, believing the contents to be onion seed. A 
similar event took place at Ottery St. Mary’s.” 

Our author’s comment on Clause 20 is so important that 
we call special attention to it. 

“‘Inspectors have no power to enter mills, magazines, Xc., 
except at all reasonable times in the daytime. Search warrants 
run only in the daytime —_ I believe, not on Sundays). So that 
there appears to be absolutely no power of interference whatever 
except in the daytime, and it follows, that a person might with 
impunity and without possibility of detection commit at night 
any offences against the Act, such as making fireworks in dwelling 
houses, working in the incorporating mills excessive charges, 
&c. &o. I may add that there is too much reason to fear, from 
information which I have received, that advantage is frequently, 
in some establishments, habitually taken of this flaw in the Acts, 
and that many offences against the Acts are thus committed, I 
may perhaps remark also that the danger which arises from the 
storage, &c., of excessive quantities of gunpowder is in many 
instances at its maximum at night, since it is necessary that all 
operations cennected with that gunpowder should be carried out 
by means of some artificial light. The illegal making of fireworks 
in dwelling-houses at night, for example, is clearly more dangerous 
than the illegal making of fireworks in the daytime. The remedy 
to be provided here is a very simple one, viz., to enact that what- 
ever rights of inspection, search, and seizure may be conferred 
upon inspectors and police constables, may be exercised at any 
time, Sundays and night-time included.” 

The defects in the existing Acts of which we have given 
a list above, it should be understood, refer merely to the 
inadequacy of the regulations for localising and protecting 
the public from the effects of possible accidents ; but 
imperfect as the Acts are in this respect, there is yet worse 
to come. Our author gives a list of twenty other defects 
in the regulations for preventing accidents—a far more 
important point. Here is the list :—“(1) The existing 
licensing arrangements are quite inadequate to provide safe 
and suitable factories for the manufacture of gunpowder, 
ammunition, fireworks, &c.; (2) there is nothing in the 
present Acts to forbid the use of unsafe tools, machinery, 
i or the misuse of magazines by the storage within them 
of improper articles, or of fulminates and other explosives, 
or to authorise an inspector to insist upon the removal or 





disuse of such articles if he discovers them; (3) there is | 
no obligation upon manufacturers to make good and sufli- | 
cient rules, or, indeed, any rules at all, for the guidance of | 
their workpeople, or to insist upon their observance ; (4) 
there is nothing in the present Acts to secure that only | 
competent persons shall act as managers of factories and | 
magazines; (5) there is nothing to forbid the employment of | 
young boys and girls in the more dangerous operations of | 
manufacture; (6) the present Acts do not require persons | 
engaged in danger buildings to wear suitable clothing ; (7) 
there is nothing to forbid the workpeople from preparing or 
taking their meals in buildings in which explosives may be 
resent ; (8) there is nothing requiring the erection of 
ightning conductors in connection with any but the store 
magazines of te ge ype factories ; (9) there are no regu- | 
lations forbidding the preparation or storage of ‘coloured 
fires’ in the same buildings in which other operations of 
manufacture are being carried on; (10) the ey of 
ground charcoal in or near the working buildings of fire- 
work factories is not forbidden ; (iy the operations of 
‘ breaking up’ ammunition, fireworks, &c., are not re- 
stricted or regulated by the present Acts ; (12) the present 
Acts do not > gee to render obligatory a magazine in 
connection with percussion cap factories ; (13) the regu- 
lations as to the nature of barrels or cases which may be 
used for the storage and transport of gunpowder and other 
explosives are not sufficiently stringent to secure against 
lea or accident from defective cases ; (14) there is no 
regulation forbidding or restricting the preparation in 
dwelling-houses and unsuitable places of blasting cartridges, 
mining fuzes, and the straws, rushes, &c., used for blasting ; 
(15) the provision of ines in connection with 
mines, quarries, and collieries, in which wder or 
some other explosive is used is not compulsory ; (16) 
the safe storage of the powder used in the construction 
of railways, docks, and other public works is not provided 
for in the —_ Acts ; (17) nee is nothing in the present 
Acts which requires a magazine to be exclusively used as 
such, and to be properly looked after; (18) the regulations 
as to the conveyance of powder by land are quite inade- 





quate to prevent accidents; (19) the regulations as to the 
conveyance of powder by water are quite inadequate to 


of gunpowder, &c., in 
vessels, trains, or other conveyances, or the unloading of 
the same; (21) the almost entire absence of any regulations 
as to details of manufacture leaves many factories without 
sufficient safe against the occurrence of accidents.” 

As it is probable that the leaking of barrels contributed 
to the Regent’s Park accident, we select Major Majendie’s 
remarks in Clause 13 for quotation :— ‘ 

** An initial cause of accidents may be said to be the leakage of 
the powder; so long as powder is properly enclosed in a case of 
whatever material, it is evident that no explosion can take place 
until the material of the enclosing case has been actually burnt 
through or destroyed—a contingency which is of comparatively 
rare occurrence, and to which powder under ordinary circumstances 
can hardly be said to be exposed. But directly there is any 
failure of the case resulting in leakage, the train, so to speak, of 
a possible explosion, is laid. A spark accidentally struck and 
communicating with one of the grains of spilt powder may de- 
termine the explosion of the whole--a little friction in the neigh- 
bourhood of the spilt powder, heat generated by a blow or some 
other cause sufficient to ignite one = may lead to a disaster. 
Therefore, whatever the risks may of an explosion of powder 
contained in a 1 -y- closed case, those risks are enormously 
augmented when the powder can, in however small — 


escape from the case. Sir John Burgoyne’s agate 
| observed on this point, ‘ the cater powder will be greatly 


influenced by the nature df the receptacle in which it is packed,’ 
Now, ill-made barrels or barrels made of inferior or ill-seasoned 
woods are specially liable to leakage; and in the course of my 
inspections I have come across many instances of leaky 

In one magazine I found I could shake the powder through the 
joints of the barrel. And instances have come under my notice 
of barrels made of insufficient strength, or of such unseason 
wood that they became broken, warped in transport, and the powder 
spilt. As an example of the sort of danger which srises 
from this cause I may mention that the Head Constable of 
Liskeard reports to me that a few years ago he ‘seized a ton 
of powder which was being conveyed in two open carts, and 
from the defects of one of the barrels a train of powder was left 
in their wake,’ The most effectual way of dealing with this 
matter would be to require all powder to be packed in barrels or 
cases of uniform quality and of one unvarying pattern as to ma- 
terial, make, &c, This however is impracticable, or, at all events, 
the adoption of such a measure would be a grievous inconvenience 
to the trade. Therefore it has been suggested by the trade them- 
selves—and the suggestion appears to me a very valuable one— 
that each firm of gunpowder manufacturers should be += to 
submit for approval the barrels or cases which they desire to 
employ, which cases should be approved by the inspector, a pattern 
sealed by him, and only cases o > patterns to be used. By 
this means I am disposed to think the use of defective, weak, or 
unseasoned barrels might be got rid of.” 

Our quotations from Major Majendie’s report have 
cotenbel this article to such a length that we must reserve 
much that we have yet to say for another opportunity. 
We have advanced enough, we think, to prove the 
imperative necessity for immediate legislation. What 
direction that legislation should take has been very clearly 
laid down by Major Majendie. The subject is one of 
admitted difficulty, for it will not do to interfere oppres- 
sively with an important branch of trade. Public attention 
has, however, been so forcibly directed to the subject by 
the recent catastrophe that we have rood reason to hope 
that Parliament will approach the subject not only fully 

repared with facts, but with an earnest desire to do what 
is right in the matter. 
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CAST IRON BRIDGE OVER THE ALLIER AT 
VICHY. 





Tar following article is little more than a reproduction of a 
paper “On the Bridge of Vichy,” written by M. Radout Dela- 
fosse, and published in the “Annales des Ponts et Chaussées” 
for July, 1873. The whole has been condensed as far as possible, 
all matter of merely local interest omitted, and a few observations 
added here and there, where the statements of the original appeared 
to require some modification. The French system of weights and 
measures has been retained throughout, as the round numbers of 
the original indicate the principles of the design more clearly 
than the very uneven figures which are their English equiva- 
lents. Although we have numbered the engravings, very little 
special reference to them will be required here, because each 
figure is accompanied by such an explanation as will make it 
perfectly intelligible. Shouldany one wish toreduce to English any 
particular dimension, it will be sufficient to remember that, speaking 
roughly, a metre is 3°28ft., a kilogramme one thousandth part 
of a ton, anda franc one twenty-fifth part of a pound. With 
this preface, we proceed to the consideration of the paper itself, 
which will be found to present a favourable specimen both of 
French practice in bridge construction and of the care and 
thoroughness with which French engineers prepare and examine 
their designs. 

The new bridge at Vichy was built in 1868-70 to replace a sus- 
pension bridge partly destroyed by a flood in September, 1866. 
The superstructure consists of cast iron arches, and the founda- 
tions were laid within iron caissons by means of compressed air. 
In the investigations connected with these foundations lies the 
chief interest of the paper. The subject is divided into four 
heads ; — (1) General description of the works. (2) Special 
description of the foundations, and details as to their cost. (3) 
Comparison of the different forms of foundation which might 
have been adopted, and estimate of the cost of each as compared 
with the form actually used. (4) Advantages of the system of 
cast iron arches, as compared with wrought iron arches or wrought 
iron girders. ; 

(1) The bridge is designed tocarry the road between the towns of 
Vichy and Aunat across the river Allier. It takes the place of 
two suspension bridges crossing separate branches of the Allier, 
and having a causeway between them. The principal data for 
the construction were as follows :—Total length of the bridge, 
232m.; width of road (including footways), 6°60m.; height of 
road above low-water mark 8°06m.; number of intermediate piers, 
from four toeight. The riecessity of making the piers as small as 

ible, arising from the very treacherous character of the bed 
of the Allier, led to the adoption of iron for the superstructure. 
Leaving on one side the question of foundations, the choice lay 
between cast iron arches and wrought iron arches and girders. 
An investigation—given in Part 4-—showed that the type of cast 
iron bridge with two arches introduced by M. Georges Martin 
was the most satisfactory on the score of economy ; and as it was 

id numerous other advantages, it was naturally 


cc ed to fF 


“ihe teiige—chown in elevation and plan, Figs, 1 and 2, 














i 
| 
Hh 
| 
f 
} 
a 


264 


THE ENGINEER. 


Oct. 9, 1874. 





page 274—has six spans, each of 37m. The piers and abut- 
ments are in masonry, and have the following dimensions at the 
springing of the arches :—Piers, 2°70m. by 6°30m.; abutments, 
6°75m. by 6°20m. The upper part of the footings is on a level 
with low water. The height of the lowest part of the springing 
above the footings is 3'21m.; that of the soffit of the arches 
above the same point is 6°91m.; and that of the surface of the 
roadway 8°05m. The rise of the arches is thus 3°70m., or one- 
tenth of the span, while their distance apart, out to out, is 5'14m. 
The piers are founded on caissons—A. Fig. 1 and A. Fig. 2, page 
266—of plate iron, rectangular in shape, but rounded at the 
angles, having a length of 10°10m. and a width of .3'°90m. The 
abutments are founded on similar caissons, 7'°30m. long by the 
same in breadth. 

The right abutment is placed at a distance of 10m. from the 
foot of a dyke protecting the town of Vichy from the floods of 
the Allier. The foundations of the old suspension bridge were 
deeply sunk in this dyke, and as it was not thought prudent 
either to disturb them or to build the abutment upon them, it 
was carried out into the waterway, and the interval between the 
two was spanned by a semicircular arch of masonry. The stone 
used was principally limestone of the district. A basaltic stone 
was employed for the skewbacks of the arches, and for corbels, 
stringcourses, and other ornamental work. The lime used both 
in the foundations and in the work above was that from the 
limestone beds of Vernet, near Vichy. This lime is moderately 
hydraulic, takes a considerable time in slaking, and hardens very 
slowly. With time and care it gives good results, but could not 
be used where rapitl hardening was required. In the erection of 
the masonry, the only noteworthy point was the mode of con- 
solidating the plinths and parapets, which were corbelled out 
from the face of the piers and abutments. The corbel stones 
were held down to the general masonry by iron bolts 0°03m. 
in diameter and 1°26m. long. These bolts had at each enda 
ring through which was passed a round bar 0:03m. in diameter. 
The one bar was solidly bedded between the surface of the 
corbel and the bed of the plinth, whilst the other was buried in 
the masonry 1:26m. below. The stones of the parapet were 
fastened together by oak dowels 0°09m. square, and penetrating 
the same distance into the stone. These were made of perfectly 
dry wood, and were kept in boiling oil for some time previous to 
their use. The parapets were besides fastened to the plinth by 
small iron dowels bedded in the surface of the plinth, and in the 
lateral joint of the parapet stones, and run in with lead. This 
corbelling out of the parapet was suggested by a similar principle 
being adepted for the iron superstructure. It has, moreover, in 
addition to its architectural effect, the advantage of reducing the 
amount of masonry, and in especial the dimensions of the 
foundation caissons. It may, therefore, be recommended as an 
essentially economical system. With regard to the super- 
structure, the depth of the arches was fixed at 1m. throughout. 
Each is formed of nine equal voussoirs, whose transverse section 
is that of aweb 16mm. thick, with a rib top and bottom. The 
voussoirs are fastened together by bolts passing through flanges 
at the joints, They rest on the skewbacks by the intervention 
of cast iron filling pieces bolted to them, and having wrought 
iron wedges to regulate the pressure. The spandrils are com- 
posed of trapezoidal open castings—see A, Fig. 1, A. Fig. 2, 
page 266—the vertical struts of which are exactly over 
the joints of the voussoirs. These castings are bolted to 
the upper rib of the arches, and kept in the vertical posi- 
tion by means of the horizontal bracing of the bridge. The 
roadway rests on small arches of brick in cement 0'13m. in 
thickness, supported by rolled iron cross girders 0°35m. in depth, 
and placed Im. apart centre to centre. These cross girders are 
united to the arches and spandrils by means of socket pieces 
cast upon the latter, in which the cross girders are solidly bedded 
by means of iron keys and of a mixture composed of sal- 
ammoniac, sulphur, and iron filings. Its composition is as 
follows: —Iron filinzs, 6 1b.; sal-ammoniac, 2 0z.; sulphur, 
40z.; water, 100z. A considerable quantity of heat is 
disengaged during the mixing. This composition has the 
property of hardening very quickly, and of incorporating 
itself with the different parts of the joint. For further 
security the cross girders are bolted to the ribs of the 
arches and spandrils. The arches are covered by a layer of 
cement 0°025m. in thickness. The rain-water is carried off by 
small earthern pipes placed at the intersection of the arches, 
and also by paved gutters, one on each side of the roadway, 
leading to cast iron spouts spaced 9m. to 10m. apart. With 
regard to the horizontal bracing, the method described above for 
the bearings of the cross girders was adopted to unite all the 
other pieces of the cross bracing, either to one another or to the 
arches and spandrils. The solidity of the joints thus formed 
appears very satisfactory, and is certainly far superior to that 
of joints made by means of rivets alone. The arches of the 
same span are braced together at their upper part by four large 
cast iron cross beams laid horizontally. ‘These cross beams are 
in the form of a rectangular frame strengthened by horizontal 
struts, which multiply the points of attachment and give great 
stiffness to the whole system. The arches are also united by 
twelve wrought iron cross beams at their lower part. This 
system of bracing is completed by four horizontal wrought iron 
cross beams, which join the middle parts of the spandrils, by 
vertical cross beams, also of wrought iron, in the form of a St. 
Andrew’s cross, and finally by two longitudinal ties running 
under the cross girders. The footways, each 1m. wide, are 
carried on brackets, and are formed of cast iron plates, of which 
the upper surface is suitably hollowed out to receive a bed of 
mortar 35mm. thick, covered by a layer of bitumen. The 
brackets are of cast iron, projecting to a distance of 0°87m., and 
are placed 2m, apart, centre to centre. The details of these 
brackets, and also of the handrail and other parts of the super- 
structure, are given in the engravings, Figs. 18, 19, and 20. 

The system of foundations employed is more particularly de- 
scribed in the second part. The principal dimensions of the 
caissons which support the masonry of the piers and abutments 
are here given. These caissons consist of two distinct parts, the 
working chamber and the upper casing ; the working chamber is 
220m. in height, it has sides 7mm. thick, and a root of the same 
thickness, riveted to strong outside cross girders, spaced at dis- 
tances varying from (98m, tol'l4m. These cross girders are in 
the same plane with inclined struts placed in the inside of the 
chamber, and reaching from the bottom to the roof, so as to form 
a connection between the sides and the top. The cross girders 
and struts are of plate 6mm. thick, with ribs of angle iron 
5 to 7 centimetres wide. Finally, horizontal struts are placed at 
the bottom and half way up the chamber, to keep apart the 
opposite sides. The upper casing is especially intended to protect 
the fresh masonry against the immediate contact of the soil 
during the descent of the caisson. It is formed of sheet iron 
4mm. thick, riveted together, and strengthened horizontally by 
butt-plates and angle irons. From its floor rise two tubes 
having an internal diameter of 0'84m., which preserve commu- 
nication between the working chamber and the upper air by 
means of air locks, F sere 

Among the contrivances connected with these caissons is an in- 
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genious iron ‘‘drawer,” as it may be called, designed fortheremoval 
of the excavated earth from the working chamber. This consists of 
a rectangular cast iron box e—Figs. 21, 22, 23—having a partition 
in the middle of its length, and a round opening in the top at 
each end, This box moves within a rectangular casting d, 
partly penetrating within the air-lock and partly extending on 
either side of it. Inthe top of each of these extended parts is 
an opening similar to that in the top of the drawer; the part of 
this casting within the air-lock is covered by a friction-plate f, 
making an air-tight joint with the edges of the drawer, and with 
faced level rims raised round the openings. In the middle of 
this friction-plate is an opening communicating with the air-lock. 
At each end of the drawer is placed a bucket to receive the earth 
excavated in the working chamber. This earth is raised in a skip 
to the level of the air-lock and is then shovelled into the 
right-hand bucket—as shown in the engraving—through the 
aperture in the casting and that in the drawer, which is then 
immediately below it. As soon as the bucket is filled the 
drawer is pulled to the other end of the casting, when the 
right-hand bucket will be open to the interior of the air-lock, 
and the left-hand bucket to the compressed air of the working 
chamber. During this movement all passage of air from one 
half of the drawer to the other is prevented by the friction 
plate sealing up the only two openings inthe drawer. The right- 
hand bucket is now lifted away, emptied, and replaced, while the 
filling of the left-hand one is proceeding. As soon as this is com- 
pleted the reverse motion takes place, the left-hand bucket is 
emptied and the right-hand one is refilled. This to and fro 
movement is given by draw-bars g, united by handles 7. The 
drawer rolls on two rails 7 by means of small wheels A, carried 
on side frames 7. Stop pieces m prevent the drawer from moving 
too far, and screws n are employed to regulate the pressure of 
the friction plate upon the top of the drawer. This machine is 
said to have worked with great regularity and success. Its ad- 
vantage obviously is that it dispenses with an immense deal of 
locking through the air-lock, thus effecting a great saving of 
time, and producing very economical results. ‘The description 
of this machine concludes the first part of the paper. 

(2) The bed of the Allier is in general formed first of a thin layer 
of sand and small gravel, and below this of a bed of variable 
thickness, composed of compact gravel mixed with pebbles. 
This second bed is extremely hard. It is impossible to drive 
piles into it to a greater depth than from 34m. to 4m.; but at 
the same time it is quite capable of being undermined by floods 
to a greater depth than this. It rests on a bottom of marl 
mingled with clay. At Vichy the thickness of the two upper 
beds under the low-water channel varies from 4m. to 5m. Below 
these comes a layer of clay some centimetres thick, and then a 
bed of homogeneous marl whose thickness is unknown, Accord- 
ing to observation the gravel beds are capable of being com- 
pletely undermined, but the erosions in the marl are only toa 
limited depth, about 60 to 70 centimetres. It was necessary then 
for the complete security of the foundations either to bury 
them deep in the marl, or else simply to lay them on that bed, 
suitably levelled, protecting them at the same time by masses of 
stone deposited round them, In either case various methods 
might have been adopted for laying the foundations, which will 
be considered further on. The details are now given of the 
method actually employed. The caissons were erected in place 
on staging of the ordinary kind. Once erected they were sus- 
pended by chains from four screws placed on the upper platform 
of the staging. Their sinking into place then began and went on 
with perfect regularity, in spite of stones and fragments of wood 
which were met with in considerable quantities at from 4m. to 
5m. below low water. In addition to their suspension by the 
chains the caissons were kept in place by the lower framewerk of 
the staging, against which they bore as they descended. Their 
position was also fixed every day with reference to bench marks 
on both banks, and thanks to these precautions the greatest 
deviation recorded was not more than 12 centimetres. The 
mode of excavation, says M. Radoult Delafosse, was somewhat 
unusual, In general the spoil is brought up through a central 
tube, by means of a bucket dredge whose ladder is placed in the 
axis of this tube; and it is only when the caisson has come down 
to its place that the dredge is withdrawn and an air-lock fixed at 
the top of the tube, in order to allow the working chamber to 
be filled up with masonry. This system is no doubt the best 
with a soft homogeneous earth, and where there is no fear of 
meeting with fragments of stone or wood embedded in the soil. 
At Vichy the hardness of the ground would have occasioned 
great difficulty in dredging, whilst it would have been necessary 
to replace the dredge by an air-lock whenever any considerable 
piece of wood or stone came under the cutting edge of the 
caisson. The raising of the spoil was therefore carried on 
through the two side tubes, and its withdrawal was 
generally effected by means of the “drawer” described 
above. It has thus been established that this method 
allows the greatest regularity in the carrying on of the work, 
and is moreover, in almost all cases, as expeditious as the 
raising of the spoil in the open air. During the sinking of the 
caisson the masonry in the upper part was carried on in the open 
air, the upper casing serving as a coffer dam. The progress of 
the work was so regulated that the weight of masonry executed 
produced a regular rate of sinking in the caisson. This masonry 
consisted of a shell of faced rubble stone round the whole interior 
of the caisson, with an internal core of concrete. It was intended 
originally that the upper casing of the caisson should be filled in 
entirely with concrete, surmounted by a layer of rubble masonry 
2m. thick; but during the execution of the work it was judged 
wiser to build the ring of rubble masonry at the outside, in 
order to present a firmer surface hereafter, should the iron casing 
be partially destroyed by rust and by the friction of pebbles in 
time of flood. As each caisson sank to its proper level, and the 
excavation came to an end, the filling in of the working chamber 
was proceeded with. This was done in concrete, working from 
bottom and sides of the caisson towards the roof and the orifices 
of the tubes, which were finally closed by means of a metal plug 
and of wedge-shaped stones driven in with the sledge. As soon 
as this filling in was completed the two tubes were withdrawn, 
the space they occupied filled in with concrete, and the footings 
were then laid under the protection of the movable parapet of 
the caissons, which was afterwards withdrawn. The total depth 
to which the caissons were sunk was 7m. below low water. They 
were then embedded in the compact marl to adepth varying from 
2°30m. to 3°30m., or in the worst case, equal to the full height of 
the working chamber. 


parts sand from the Allier, and one part well slaked 
Vernet lime. This lime, as stated above, is moderately 
hydraulic, and hardens very slowly. To give a fair comparison 
the experiments were made under exactly the same conditions as 
those which existed during the sinking of the caissons. The 
time employed in filling up the working chamber was, on the 
average, ninety-six hours. Hence, the concrete used for this 
purpose remained during that time in the dry under the pressure 
of the compressed air. When the filling was complete the con- 
crete became ex: to the water under the ordinary atmospheric 
pressure, to which was added the weight of a column of water 
6m. to 7m. in height. ‘I'o approach as nearly as possible to these 
conditions, twenty bars of mortar were prepared, 30 centimetres 
long and 10 centimetres square in section. These bars were run 
in boxes made to these dimensions, but having two cleats nailed 
to them 7 centimetres apart, so as to reduce the dimensions in 
the middle by 3 centimetres. An iron spindle was placed in 
each end of the bar when fresh, to facilitate their being eventu- 
ally broken. Of these bars ten were kept for six weeks in the 
working chambers of different caissons. They were dry for the 
first ninety-six hours, and under water for the rest of the time. 
After the six weeks they were kept at the surface, but always in 
water. The other ten specimens were kept at the surface—first, 
for ninety-six hours in the dry, and afterwards under water until 
they were broken, which was not till three months afterwards. 
The breaking was effected by suspending the bar from one spindle 
and attaching the weight to the other. For this purpose dry 
sand was used, being poured a little at a time into a sack hung 
on the lower spindle. By this method of proceeding there could 
be no difference between the first series of bars and the mortar 
in the working chambers, except that the pressure sustained by 
the latter when in water was in reality somewhat less than that 
sustained by the bars during the first six weeks :— 
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| Breaking weight 
Mortar, where kept, | per sq. centimetre. Average. 
| Kilogrammes. | 
In compressed air .. .. .. | 1°737 | 
DM ite te we oe tow 1°678 | 1°84 
| ee eee ee 2°093 
a. wc. se 96. oo. 00 1°850 
Under atmospheric pressure. . 1°568 / 
OR oe? ine Satice Yael 1:297 ( 1°37 
Do. «2 ee ve ve oe | 1°265 r 
BM ss os <6 06 1°359 5 





The broken pieces from these experiments were kept in water 
under atmospheric pressure for three months more, and were 
then broken in the same manner. The results were as follows :— 

















| Breaking weight 
Mortar, where kept. | per sq. centimetre. Average. 
| Kilogrammes. 
In compressed air .. .. .. 2°77 
2°976 *2 
Do. 3095 2°888 
Do. 3-000 \ 
_ ee oe ee ae 2°360 
Under atmospheric pressure... 2°381 
a cc o6 en be ee 2°133 
ae eae 1°952 
se 2000: 66 cae 1°952 2°247 
6 eo we os 2°480 
eo 2°489 
Dh cs «es ws «6 o 2°333 





These two sets of experiments exhibit a complete agreement 
and seem to establish beyond a doubt that mortar made in com- 
pressed air is in no way inferior but rather superior to that made 
under ordinary circumstances. 

The expense of constructing the foundations was ascertained 
with great care, and is given at considerable length. Only 
the more important items will here be specified. The total 
cost of the foundations up to the top of the footings 
was, it appears, 248,789f., the total cost of a pier being 
31,513f., and of an abutment 46,606f. The value of the plant 
employed was about 100,000f.; 20 per cent. of this sum is allowed 
for rent and depreciation. The temporary bridge consisted of 
102 cube metres of fir timber. Taking the expenses of erection, 
demolition, &c., and allowing 50f. per cube metre for waste and 
depreciation of timber, the total cost »f this bridge was 13,001f. 
The stagings were three in number, one for the abutments and 
two for the piers; when their work was done in one place they 
were shifted to another. The total cost of these, allowing as 
before 50f. per cube metre for waste and depreciation, was 
10,607f. The weight of iron in the caissons was 153,100 kilos., 
and taking 45c. per kilo. as its value delivered, the cost amounted 
to 68,895f. The total cost of erection was 18,947f. The cost 
of sinking the caissons was 50,427f., or 24°87f. in the gravel and 
31°35f. in the marl per cube metre excavated. In this cost are 
included the: could tema in removing pieces of stone and 
timber, which amounted to 3272f. The cost of the concrete for 
filling in the working chamber was 11°04f. per metre cube as 
delivered. To this must be added 2°51f. per metre cube for 
laying and ramming in the working chamber, and 3°61f. for rent 
and maintenance of plant, making the whole cost of filling the 
working chambers 17°16f. per metre cube. The cost of the 
masonry above the working chamber was 13°63f. per metre cube. 
From these figures it appears that the total cost—everything 
included - of the foundations up to low water was 112°50f. = 
metre cube of masonry. It remains to be considered whether 
this might have heen reduced by adopting some other system. 
This is the subject of the third part of the paper. 

(To be continued, ) 





SoutH Kensincton MuseuM.—Visitors during the week ending 
3rd October, 1874:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 13,867; mercantile marine 
and other collections, 1251. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m. till 5 p.m., Museum, 1860; mer- 
cantile marine and other collections, 59, Total, 17,037. Average 
of corresponding week in former years, 14,924, Total from the 
opening of the Museum, 13,759,436, 

THE GRAMMAR OF ORNAMENT.—A new edition of the late Owen 
Jones’ celebrated work, the ‘‘ Grammar of Or t,” is d 
by Mr. Quaritch. The work will be published in twenty-cight parts, 
each part containing four plates in colours and gold. The stones 
have been entrusted to Mr. Tymms for restoration and re-drawing, 
and it is expected that the work when complete will form a 
hand volume. We have received the part, which 








‘The time occupied in the erection of each pier and abutment 
is given by M. Delafosse in full detail. It appears that the time 
taken in erecting the caissons was, on the average, forty days for 
a pile and fifty for an abutment. The average rate of sinking 
for the caissons was 33 centimetres per day in the gravel, and 
24 centimetres in the marl. 

We may here state that during the progress of the works, 
a series of ex ents wus made on the 
of mortar made compressed air, as compared with 
made under ordinary circumstances. 
the foundations of the Vichy Bridge was composed of two 





promises well. We reserve a more lengthened notice until the work 
is more near comp! 
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RAILWAY MATTERS. 


. THE Wainfleet and Skegness Company has decided to promote 
an extension of the line to ee ee sities 
uring the first half of this year, 411 miles of new 
odhnae ae anon and in Austria and Henguy 205 miles. 
Tux Austrian Government has authorised the Empress Elizabeth 
Company to increase its rates from 10 rf cent. to 20 per cent. for 
traffic destined for South Germany and Bavaria, 


We hear that six of Mr. Robert F. Fairlie’s bogie engines have 
been ordered by the Colonial Government for some of the railways 
now completed or in course of construction in New Zealand. 


Tue railway through the Hoosac Tunnel, which is to be opened 
on November 1st, is to be laid with steel instead of iron rails as at 
first proposed. the difference in cost being defrayed by the States, 


Tue East Norfolk line from Norwich to North Walsham—will 
be opened for traffic on the 21st inst. The length of the line is 
about 15 miles. The traffic will be worked by the Great Eastern 
Company. An extension from North Walsham to Cromer is con- 
temp! 

THE goods traffic on the Russian railways has increased so 
rapidly of late, that in some cases a second pair of rails has to be 

ut down, and the rolling stock augmented. The Government 
o placed at the disposal of ten companies for this purpose the 
sum of 56 million roubles. 

Last week the first sod of a railway between Lyme Regis and 
Axminster was cut. The length of the line will be 7} miles, and 
the capital of the company constructing it £86,000. Important 
works for improving the harbour of Lyme Regis are alsv to 
be commenced, and it is proposed to extend the new railway to 
Bridport at some future time. 

THE new line of railway between Hythe and Sandgate will be 
opened for public traffic to-day. This new line, which has been con- 
structed by the South-Eastern Company, was officially inspected on 
Tuesday by Colonel Hutchinson, one of the inspectors of the Board 
of Trade, who decided it fit for opening. The Duke of Teck, in 
the place of Prince Arthur, will be present at the ceremony of 
opening the line. 

As a sequel to the Thorpe collision, the Great Eastern Railway 
Company have determined on a iderable extension of the 
block system on their line. It already exists on the sections from 
Bishopsgate to Ingatestone and Manningtree to Ipswich. The 
intervening section from Ingatestone to Manningtree—nearly 36 
miles—is now to be brought under the same system, which will 
extend along the whole of the main line to Ipswich. 

ARRANGEMENTS have been made by the South-Eastern, the 
London, Chatham, and Dover, and the Northern of France Railway 
Companies to afford increased facilities for the transmission of 
parcels and merchandise to and from Paris to London, by short 
rail and sea route, at considerably reduced through rates, both by 
grande and petite vitesse, the service commencing on the Ist inst. 
The through rates, it is stated, will inciude all charges for shipping 
and landing at the ports, Customs formalities, Xc., except duties 
and stamps. 

WHEN the 10.15 down passenger train arrived at Barking station 
of the Great Eastern Railway the other evening, John Perry, the 
engine driver, was removed from the engine insensible and bleed- 
ing from a dreadful wound in the forehead. It appears that when 
the train was passing under the East Ham bridge a large stone was 
thrown down from the bridge and struck him on the forehead, 
causing him to fall down insensible. Dr. Galloway, of Barking, 
examined the sufferer, and found that the wound on the forehead 
was 2in, in length and was dangerous. This is the second outrage 
at the same spot during the past few weeks. A reward has been 
offered by the railway company for information concerning the 
case. 

THE directors of the Cleveland Extension Mineral Railway have 

concluded a contract for the construction of the line with Mr. 
David Murray, C.E., of Great George-street, Westminster, and Mr. 
W. T. Follet contractor. The construction of this line is expected 
to go a considerable way towards opening up the resources of a 
large part of Cleveland itherto inaccessible to railway communi- 
cation. The new line willcommence at the Saltburn extension 
branch of the North-Eastern Railway, near its junction with the 
Cleveland branch of the North-Eastern Railway, and will pass 
through a district rich in mineral resources—the existence of an 
excellent bed of ironstone having been proved over the greater 
yart of it—until it terminates near to the Glaisdale Ironworks, 
in a junction with the North Yorkshire and Cleveland Branch of 
the North-Eastern Railway. The first sod of the new line will 
shortly be cut by Mr. Joseph Dodds, the member for Stockton, 
who is the chairman of the company. 

A NARROW gauge railway—3ft.—will soon be opened between 
Ravenglass and Eksdale. The works were commenced at the latter 
end of February last, and since that date the whole of the land, 
with the exception of a = short piece, has been taken, and the 
railway formed thereon, The rails are now being laid and the line 
ballasted, and it is re that by the end of October the greater 
portion of the line will be fit for traffic. The line is being con- 
structad by Mr. Ambrose “liver, forthe company. Sufficient land 
has, however, been taken for the construction of a double line on 
the ordinary gauge. The most important of the works is at Raven- 
glass station, on the Furness line, where the railway is brought in 
on two different levels—one the - level for delivery of iron ore 
on to the Furness line, and the other the low level for ordinary 
goods, and if it should be oye desirable, for passengers. The 
line as ety through the valleys of the Mite—along by Mun- 
caster Fell—and the Esk, terminating at the Eskdale Iron Mines, 
now being worked by the Whitehaven Iron Mining Company. It 
opens up an entirely new district, where iron ore is proved to exist, 
but which could not be pay worked in consequence of the 
difficulty of transport and want of railway communication. The 
works of this railway are well worth a visit, as showing how a line 
may be construc cheaply, substantially, and expeditiously, 
through a rough and mountainous country. The average gradient 
of a line is 1 in 109. 


A COMMISSION appointed by the French Government to inquireinto 
a plan for a projected deep-sea harbour at Boulogne has just held its 
first sitting at that port. The plan has been designed toovercome 
the objections to a former scheme which was rejected by the 
Council General of the Ponts et Chaussées, on the ground that it 
would cause the silting up of the present harbour ; and the total 
estimated cost of carrying it out is 12,500,000f., which amount 
the South-Eastern Railway Company has obtained parliamentary 
sanction to expend in improving harbour accommodation on the 
French coast. The new plan comprises a main pier, 1400 metres 
in length, starting from the south-west angle of the battery on the 
south side of the present harbour, running in a west-north-west 
direction, or almost parallel to, and at a distance of one-third of a 
mile south of, the existing west jetty, of which it will be three 
times the length ; a stone jetty 100 metres to the west of and 
parallel to the steam pier, built upon arches to allow a free 
pore to the current, and carried out abreast of the steam pier 
ead, from which point it will bend to the eastward for 600 metres, 
and assume the shape of a curved horn ; an extension of the pre- 
sent east jetty 1200 metres in a curved line towards the west ; a 
stone breakwater 300 metres long, running north-east and south- 
west, built off the entrance, leaving a of 200 metres at its 
south end and 100 metres at its north ; the reclamation of a 
large portion of the foreshore. The Boulogne New Harbour Com. 
pany ask for a concession for 99 years, at the expiration of which 
period the pro; will revert to the State, and the in 
perpetuity of the reclaimed land. The length of the new harbour 
be over three-quarters of a mile, and the width upwards of 
one-third of a mile. 








NOTES AND MEMORANDA. 


Perv, with three millions of people, a a being repre- 
sented by Indians, has twenty-six newspapers. ese are published 
at Lima, Callao, Cuzco, Iquique, Tacna, Puno, Arequipa, Trujillo, 
Piura, Chiclayo, Cajamarca, Tarapacé, Ica, and Ayacucho. 

THE following is a chlorimetric test for auriferous quartz. The 
quartz, after being well ground and calcined, is treated with a 
bath of iodine or bromine-water, and allowed to digest in it for 
sometime. A piece of filter paper is then soaked in the solution, 
dried, and burned to ashes in a muffle. If gold is present the ash 
is purple. 

Mr. W. M. Symons proposes a cheap but convenient galvanic 
battery ; each of the zinc plates is 2in. square, and covered with 
fustian or other fabric, outside which thick copper wire is wound 
to form the other plate; the exciting —. is weak chloride of 
zinc. Pairs of plates thus made can be arranged in series to 
form a battery to give out weak currents for a great length of 
time. 


Asa test for the colouring matter of wines M. de Cherville gives 
the following process :--Pour into a glass a small quantity of the 
wine under examination, and dissolve in it a piece of potassa. If 
there is no deposit, and if the wine takes a greenish tint, it has not 
been artificially coloured. _If a violet deposit has been formed, 
the wine has been coloured by elderberries or mulberries ; if the 
deposit is red, beet-root or peach-wood has been used ; and if 
violet-red, logwood ; if the sediment is violet-blue, privet-berries 
have been employed ; and if a bright violet, litmus. 

Dr. Lucu gives the following method for the determination 
of anthracene:—The anthracene dissolved in glacial acetic acid is 
oxidised to anthrachinon by chromic acid. The anthrachinon is 
then separated by the addition of water and brought upon a filter, 
with which, after washing and drying at 100 deg. C., it is 
weighed. The weight of the filter must subsequently be deter- 
mined after careful removal of the anthrachinon, a previous weigh- 
ing not being possible, since the fibre of the paper is somewhat 
soluble in the mixture of acetic and chromic acids. A correction 
for solubility of the anthrachinon must also be made. Notwith- 
standing these drawbacks the author has obtained excellent 
results. 

THE inconveniences in the use of lime containing silica in sugar 
manufacture are thus pointed out by M. Riffard, in the Journal 
Fabricants de Sucre :—Incrustations of sometimes 2 mm. thick- 
ness are formed. The following is an analysis :— 





Incrustation On the bottom 
of tubes. of the pan. 

Gillen .. cc oc ce co c0 ce oc F645 73°52 
Alumina and iron oxides .. .. «. 4°54 292 
END co 5s 6s 00 66 00 8 oe 771 494 
Magnesia .- cc cc oc oe of oo Trace 0°05 
Organic matter .«. .. of of «+ 1031 17°30 
99°31 98°73 


This silica is also of great injury to the black. Being in a soluble 
form, sugar has the property, like the inorganic acid, of extracting 
it. This silica is introduced as an impurity in the lime used. 

For some years much attention has been drawn to the galvanised 
plating of metals, especially iron, with nickel, and larger plates of 
metallic nickel have been much wanted for the anodes of the 
galvanising nickel salt baths. The extraordinary refractory nature 
of pure metallic nickel has been, till lately, a great hindrance to 
casting of e plates. Borchert, however, says the Scientific 
American, has lately Jed in casting nickel plates 18in. long, 
l4in. broad, and jin. thick. The nickel hitherto used, Saxon 
Wiirfelnickel of 98 to 99 per .cent. strength, is fused in crucibles 
in a simple brazier’s furnace, by a coke fire. The fusion requires 
continual and laborious attention, the means not becoming fluid 
till after at least six hours’ firing. As soon as it becomes fluid, it 
must be cast without delay into the sand moulds, for as soon as 
the fire drops a Itttle, the nickel is liable to solidify again into a 
solid mass, in which case a renewed fusion in the same furnace is 
impossible, 

IN a paper read at the recent meeting of the American Associa- 
tion at Hartford, upon the use of iron tubes, externally glazed, for 
nitrogen determinations, by Professor A. P. 8, Stuart, the author 
showed that the hydrogen of the coal gas employed for the com- 
bustion passed freely through an unglazed tube at a high 
temperature. Since the hydrogen previously occluded by iron 
meteorites would be discharged again by the high temperature 
caused by ignition in our atmosphere, were this ignition to take place 
throughout their mass, Professor Stuart suggested the hypothesis 
that the e+ which they contain was occluded on striking the 
moist earth ; the incandescent mass first decomposing the water in 
the soil, and then occluding the evolved hydrogen. In the 
discussion which followed, Dr. Lawrence Smith inclined to the 
hypothesis that the heating of a meteorite in our atmosphere was 
merely superficial, and that therefore the occluded hydrogen in its 
interior was retained. 

PROFESSOR WRIGHT, of Yale College, publishes in the American 
Journal of Science the results of his observations with the 
polariscope upon the light of Coggia’s comet. During the greater 
portion of the time when the comet was favourably situated for 
observation, it was unfortunately hidden by clouds or extinguished 
by thick haze. On one or two occasions, however, he was able to 
obtain evidence that its light was polarised. The instrument 
made use of was the very sensitive combination with which his 
observations — the zodiacal light were made. On the evening 
of July the 6th, although the sky was generally full of drifting 
clouds, clear intervals appeared now and then, which allowed a 
distinct view of the comet. The polariscope showed the bands, 
both bright and dark, quite definitely, and they were seen with 
comparative ease. Observations repeated a number of timesagreed 
in showing that the light was polarised in a plane passing through 
the axis of the tail ; that is, as nearly as could be estimated, in a 
plane passing through it and the sun. Other observations made 
on the evening of July 14th, when the sky was quite clear, gave 
thesame result, though less satisfactorily, as the twilight had 

to interfere with the observations, After waiting until this 
had disappeared, it was possible to see the bands, though with 
some difficulty, and the degree of the polarisation appeared to be 
decidedly less than on the previous occasion. The percentage of 
light thus polarised could not be accurately fixed, but it was not 
large. The conclusion is therefore that a considerable portion of 
the light of the coma is derived from the sun by reflection. 


SEVERAL memoirs upon the highest temperatures actually and 
theoretically attainable have lately been presented to the French 
Academy. M. Cailletet has been studying the influence of pressure 
on combustion. He finds, by means of an ingenious apparatus in 
which he has been able to burn not only a candle, but also a wick 
fed with alcohol, in highly condensed air, that the light gradually 
increases with the compression, 'y becoming dazzling and so 
brilliant as to rival that of phosphorus in oxygen. But then, 
however, if the pressure be increased, the brilliancy of the light 
diminishes, the becomes smoky and flakes of lamp-black are 
deposited. From this it is clear that the temperature of the com- 
bustion increases with the pressure up to the point of dissociation 
of the hydrocarbon Lee of the candle. The same fact wasshown 
by the spectrum ; the m increased with the temperature up 
to a certain limit, which could not readily be passed. — these 
facts Deville draws the conclusion that it is very decid an error 
to estimate the sun’s temperature at several millions of degrees. 
These experiments, as as those of Berthelot and his own, go to 
show that there is a limit to possible temperatures, and that a 

ing body cannot produce heat of an indefinite intensity, 
‘*Perhaps,” he says, “the temperature of 2000 deg. C. is the 
temperature which can exist in the universe.” M. Violle 
concludes from some experiments which he has made that there 








cannot be a temperature higher than 1400 deg. C, anywhere. 





MISCELLANEA. 


THe Tees Conservancy Commissioners have resolved to procure 
. new and powerful dredger with the necessary barge accommoda- 

ion, 

THE Government authorities are proposing to employ the 
Diamond rock drilling apparatus to remove Daunt’s Rock in Cork 
Harbour. 

In consequence of the satisfactory results of the trials made 
with one of the cutters of the Monarch, which has been fitted to 
carry one of the Gatling guns, an order has been received at Chat- 
ham directing that all vessels which have the Gatling guns supplied 
to them are to have one cutter fitted like the Monarch’s cutter. 

Heer Krvurr, at Essen, aftermany previous experiments in the 
same line, has turned out cast steel plates supposed to be equal to 
the strongest iron plates manufactured in England. As soon as 
the new 30}-centimetre cannon is ready, the solidity of the novel 
plates will be tested by the novel gun. 

An international exhibition, says the Academy, has positively 
been decided upon in China, and a committee formed at Shanghai 
for the purpose of organising it, with the English Consul as its 

resident. Messrs. John Bourne and Co., of Mark-lane, have also 

en chosen as agents, so as togive every guarantee to European 

exhibitors. All charges of transport will be defrayed by the com- 
mittee, 

A MEETING of the miners of the Maryhill Association was held 
in Glasgow on Monday. The annual financial statement was sub- 
mitted by Mr. Samuel Hughes, the secretary, which showed the 
receipts to have been £1844, There was a balance in hand at the 
beginning of the year of £6019. The expenditure bad been 
£3632, so that the association was left with a balance of £2387, to 
begin the ensuing year. 

THE ~y architect having reported that Dr. Price’s patent iron 
channel, laid down five years since on London Bridge, had 
successfully resisted the extraordinary wear of the skidded wheels 
on the Surrey side of the bridge, the authorities have ordered its 
employment on the whole length. It will be made, as before, by 
the Lilleshall Iron Company, Shropshire, for Messrs. Mowlem and 
Co., the contractors for repaving the bridge. 


A PRELIMINARY survey has been made for the proposed tunnel 
under the Niagara River at Buffalo. The point chosen is just 
below Buffalo, and the length of tunnel required would be 294uft. 
with a cutting 4900ft. long on the east side and one 4000ft. long 
on the west side of the river. At its lowest point the tunnel would 
be 16ft. below the bed of the river, and there would be a grade of 
60ft. to the mile each way to the entrance. 


Messrs. MACDONALD, M.P., and Lloyd Jones are continuing 
their tour among the miners of Scotland, urging them everywhere 
to reform their unions and establish friendly societies, Mr. Mac- 
donald noticed at one of these meetings that since the strike 
iron had risen in value 12s, a ton. Iron at 80s., he said, was 
capable of giving the miners another 6d. a day, and he called upon 
them to combine for the purpose of obtaining an advance of 
wages. 

WITHIN six years on the coast of Canada 98 new lighthouses have 
been built, 4 new aoe established, and 10 new steam fog- 
alarms ; 48 more lighthouses, 8 fog-alarms, and 2 lightships are in 
process in construction. By the aid of Canadian petroleum oil 
these are maintained at a cheaper rate than in any other country 
in the world. Ninety thousand gallons of oil were required for 
the service last year, which wasobtained by contract at 21 cents 
per gallon—or about 104d. 

PROFESSOR IsHAM WALKER, of Lexington, Tenn., suggests that 
various State organisations of millers and the National Association 
unite and subscribe funds for the building—at Chicago Ill.—of a 
model school flour mill, at a cost of 150,000 dols. He shows that 
such an institution, supplied with the best examples of modern ma- 
chinery, and exhibiting the latest improvements and examples of 
practical science in milling, would be of immense instructive ad- 
vantage to millwrights throughout the country, while the stock- 
holders, he thinks, would realise handsome dividends every year. 

THE American Society of Civil Engineers, at the regular 
meeting held September 3rd, 1874, resolved, ‘‘ that a Committee of 
five members of the society be appointed by the president, to 
investigate the necessary conditions of success, and to recom- 
mend plans for—(1) The best means of rapid transit for 
passengers ; and (2) the best and cheapest methods of delivering, 
storing and distributing goods and freight in and about the city 
of New York ; with instructions to examine plans, and to receive 
suggestions such as parties interested in the matter may choose to 
offer, and to report on or before the first day of December 1874.” 

THE pending arbitration in the Durham coal trade is fixed to 
commence at Newcastle on Monday next. A great mass of evidence 
as to prices, productions, &c., has been got up on both sides, and 
it ishardly expected that the proceedings will tinish in a single day, 
nor is it likely that the umpire, Mr. Russell Gurney, MP. will 
give his award immediately on the termination of the case. The 
result of the arbitration is looked forward to with much anxiety 
on both sides, but we have already indicated it is impossible to 
forecast the probable nature of the award. Of one thing both men 
and magters appear to be assured, and that is that whatever the 
decision may be, it will be loyally carried out. 

AN effort is being made in the North of England to form a 
National Association of blast furnacemen, distinct from the 
National Association of Amalgamated Ironworkers, with which 
the blast furnacemen are now affiliated. The blast furnaces of 
Cleveland employ from 6000 to 7000 men, and it is thought that 
this large body of operatives, by a union of their own, could better 
secure certain objects, for which the blast furnacemen, have long 
been striving, such as the introduction of eight hour shifts, and 
the abolition of Sunday labour, than they could do by remaining 
as they are. Meetings are being held in furtherance of the 
objects of the new association, which seems to find favour on 
Tees-side, 

Mr. Dopson, M.P., presiding at the Barcombe Harvest Home, 
said he had seen it estimated on good authority that the dispute 
in the coal and iron districts of South Wales last year, in con- 
sequence of which between 50,000 and 60,000 men suspended work 
for three months, had cost the country £2,000,000, of which 
£800,000 would have been paid in wages to the workers in coal and 
iron. Had a dispute of proportionate magnitude gone on in the 
wheat growing counties of England, between capital and labour at 
the time of the harvest, so as to sacrifice, as might well have 
occurred, some million quarters of wheat, there would have been a 
= to a hey se _ of two — of pounds, but of some- 

uing ranging from eight to ten millions. He was gl 0 think 
that danger had been avoided. sealedieies 

A FRENCH journal describes a new means fer diminishing the 
horrors of the yeep oe pe which has been devised by M. 
Tellier, and may be regarded as a development of the system of 
Captain Dicey on an extended scale. Instead of two, Tellier 
joins together four e vessels, 250 metres—820ft.—long, by 45 
metres—147ft. wide. These vessels, constructed in a substantial 
manner and divided into water-tight compartments, are united by 
a common deck, forming an immense raft, on which are arranged 
all the appliances n for the passengers and merchandise, 
M. Tellier intends even to lay down a line of calle on this deck, so 
that a whole train may run on to it for being carried across the 
Channel. The vessels will serve as floats, nothing but 
their engines, their coal, and the necessary machinery for working 
them. In order to avoid, or rather to lessen the impact of the 
waves, the inventor fixes firmly to each side of the vessel, and 
forming with it an angle of about 45 deg, an iron plate 12 milli- 
metres—less than 4in.—thick, hoping that the waves will break 
u this surface as they do upon the shore, and thus have less 
effect upon the raft. 
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20-HP. MESSENGER BOILER. 


CONSTRUCTED BY MESSRS. VEREY AND LANGE, BUCKLAND ENGINE WORKs, DOVER. 
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THE boiler which we illustrate is,that which is known as the 
** Messenger,” and was manufactured by Messrs. Verey and ‘. 
Buckland Engine Works, Dover, to the order of their agent, Mr. 
Samuel Gray, engineer, Cologne, for the Leopold Von Buch Zinc 
Mine, Bensburgh, Prussia. 

The results obtained with this boiler are highly satisfactory. We 
believe this is the largest of this class as yet manufactured, but we 
understand that the same firm have undertaken a contract for the 
supply of several of 80-H.P. The drawing will explain itself and 
needs no further comment. The shell is 6ft. diameter and 11ft. 
high, the fire-box 4ft. 5in. diameter and 6ft. high ; there are forty- 
eight tubes 3in. external diameter. The grate surface was 154 
square feet, but after a series of trials it was proved that the boiler 
would work up to 25-H.P. when reduced to 74 square feet with 
evaporation of 10 lb. of water per lb. of coal. The heating surface 
is 268 squarefeet, The makersinform us thatthis boiler has been con- 
stantly at work day and night for the last nine months, using dirty 
water strongly impregnated with limeas lifted from the mine, and we 
are informed that on an examination being madeamonthsince there 
was not the slightest incrustation either in boiler or tubes. The coal 
used is of the smallest class of smiths’ coal, which further has to be 
saturated with water to make it fit for firing, and therefore still 
more favourable results would be obtained with better coal; even 
with that used it is only easy firing, and the stoker could easily 
attend four or five boilers of this size. 





NELSON’S PATENT BOLT AND STUD END 
CUTTER. 
THE very ingenious little machine illustrated in the accompany- 
ing engravings is designed to round off and finish the ends of bolts 
and studs ween fixed in their places, or in the vice, and to reduce 
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them to the required len It is fixed to its work by the 


simple method of screwing it on to the bolt or stud end that it is 
required to operate upon, and it is so set true and firm, for 
work in an instant, required 


e end is then cut to the 
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by a revolving cutter which is inside the body A, and which 
| slowly advances forward by self-acting gear, shown at B. Bolts 
| and studs for cylinder covers, &c., can thus be finished to a 
| uniform shape and length in better style, and in a fraction of the 
time chipping and filing them would take, and without the risk 
of loosening them or damaging the bolt or stud. It is better than 
turning, as it leaves no centre, and being so readily applied, it 
! 
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will finish its work in less time than it would take even to centre 
it ready for the lathe. 

Some idea of the value of this apparatus may be formed from 
the fact that twelve jin. stud ends can be finished in twelve 
minutes. This machine supersedes a class of hand labour which 
is to be found in nearly every es | establishment, and in 
this age of competition no doubt will find a ready sale amongst 
engineers who study economy of labour. 





SOCIETY OF ENGINEERS. 
October 5th, 1874, 
Mr. WILLIAM MacGegorak, President, in the chair. 


See F. Nursey read the following paper ‘*‘ On Mecha- 
n uw "s— 

In introducing the subject of mechanical puddling to the notice 
of the members of the Society of Engineers, the author would 
observe at the outset that he is well aware that much has of late 
been said and written upon the question. It is, however, a sub- 
ject which carries with Be direot interest for a portion of the 
—_—— only, namely, those members who are more - em | 

terested in or connected with the actual production of iron 


method of their uction than in the quality and 

Scol'ch doavun piecelensehquemmmsnte cpus of dutthepaan 
rant of, course 

around are i but surely revolu one of the 
most important industries in the world, But unless the subject 
i bocudte waler the active of ouch tn direct, and as it were a 








rsonal manner, it is often difficult for those whose creative 
faculties are constantly occupied in the adaptation of iron to con- 
structive purposes to realise the special processes by which the 
material with which they are most familiar is produced. But 
even assuming the senior members of the Society to be well 
acquainted with the subject, there still remains its junior members, 
to whom practical information is at all times valuable, although 
it may not be at all times accessible. Should, therefore, some 
amongst us not find in the following paper so much that is new as 
they may have expected, the author would ask their forbearance 
for the sake of those whose opportunities for acquiring a know 
ledge of special subjects are from force of circumstances far more 
limited than are their desires for so doing. But the author 
believes that whether there be an abundance or lack of knowledge, 
there cannot fail to be inthe minds of all an earnest interest in a 
subject which at the present time is one of the first importance, in 
the development of which minds of the highest order have long 
been persistently engaged, and upon which many hundred thou 
sand pounds have already been expended. The author has for 
several years past had opportunities of watching the progress of 
the question, and he now pro to gather together the results 
of his observations and experiences, and to place them before his 
fellow members. The necessity of relieving the puddler from the 
severe and exhausting labour which his work imposes upon 
him, and to which use cannot habituate him, is becoming 
more and more imperative. Those who best know what 
that labour is, know also that to term it a degrading toil is by no 
means sensational. No wonder then that men having any 
pretensions to intelligence—and a good puddler must possess 
some intelligence—should decline to undertake the drudgery of 
expending their physical energy for hours together before a fierce 
furnace, stirring and rolling the first molten and then viscous mass 
of glowing metal. It is true that attempts have been made from 
time to time to ameliorate the condition of the puddler, by the 
introduction of mechanical aids to manual labour. But this is 
only meeting the difficulty half way, and, like most things done by 
halves, little if any success has attended these attempts. What 
is demanded is a radical change, not in the process of puddling, 
but in the means of effecting it, and this change is now very 
imminent, in fact to some extent it has already been carried out 
in practice, having been brought about by the successful applica- 
tion of mechanical principles, guided by the light of the bighest 
science. 

The Ordinary Puddling Furnace.- At present the process of 
puddling —that is, of converting cast iron into malleable iron 
continues tobe performed for the most part much in the same 
manner as it was exactly ninety years since, when the illustrious 
Cort first gave it to the world. The method devised by him and 
adopted in practice ever since consists in placing the metal to be 
puddled on the hearth of a reverberatory furnace, in which the fire 
is separated from the hearth by a low partition or bridge. By 
this arrangement the flame is conducted over the surface of the 
metal, creating an intense heat, while the bridge prevents the 
deleterious portions of the fuel mixing with the iron. The highly 
heated products of combustion, with a surplus of oxygen, play 
upon the surface of the molten metal and effect its conversion, 
passing thence to a tall chimney, over which a metal plate is sus- 
pended, by means of which the draught is regulated. The body of 
the furnace is so constructed that a stream of water or air 
circulates around it, and thus retards the deterioration of the 
materials composing it by the intense heat to which they are 
subjected. The puddler effects his operations through a door 
opening on to the molten iron, and his work is to agitate the 
metal, so as to expose the whole of the charge to the action of the 
oxygen passing over it from the fire. This he does with an iron 
tool called a rabble, and with which, after the iron has passed 
through certain phases, he collects the metallic seonnine ol 

rticles, and rolls them together over the hearth in balls or 
looms, measuring roughly l4in. in diameter. These blooms he 
afterwards removes from the furnace, and they are then subjected 
to pressure, which gives the iron homogeneity and fibre. The 
furnace in which the process of puddling is carried on is of 
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the reverberatory form, and is seen in sectional elevation at Fig. 1. 
It is generally bound with iron by means of horizontal and ver 
tical bars, and, sometimes it is wholly encased with iron plates. 
The furnace is divided into three parts—the fireplace, the hearth, 
and the flue. The fire-door is seen at A, and the main working 
door at B, there being in some a third dvor at C for the introduc 
tion of the cast iron which is gradually drawn towards the eo 
From what has been stated it will readily be conceived that the 
labour of the puddler is most severe and exhausting. Exposed to 
the intense heat and glare of molten iron in a reverberatory fur 
nace for a period of } sone an hour and a-half at one time, with 
but a few brief intervals of cessation, it is hardly a matter for 
wonder that ir ters are plaining of the want of good 
puddlers, and even of the difficulty of obtaining puddlers at all. 
Boiled Iron.—Boiiing crude iron direct from the blast furnace 
is practised to a limited extent. By operating on fluid iron the 
coal i in melting the cold pigs, amounting to one-third of 
the entire consumption, is saved, and the certainty obtained that 
all the iron is perfectly melted before the boiling commences, 
thereby insuring the greatest uniformity in quality. Yet, not 
withstanding, the acknowledged superiority of the boiling process 
in direct connection with the blast furnace and the period which 
has elapsed since the system was first adopted, the number of fur 
naces working on this plan is not large. The ime aap | of re-con- 
structing the forge and bringing it inconveniently close to the 
blast furnace is a great objection to its extensive use in existing 
works, while in the erection of new ones the contracted space per 
mitted for ing on the operations of the blast furnace is a 
disadvantage. The crowding together of the boiling furnaces, so 
that they may be as near together as possible to the fall, operates 
against the success of this mode of working in close weather. 
Suspension of operations through the exhaustion of the men, 
uced by the heat evolved by the blast and adjacent boiling 
ome, is a common occurrence in these forges, and exists to a 
greater or less extent in some others. ) ; 
Steam Rabbles.— Attempts have been made from time to time to 
reduce the amount of physical labour involved in manual puddling, 
and some relief has been experienced by the use of Dormoy's 
steam rotated rabble. This apparatus is in use in France and 
Austria, where it is stated to effect an increase in the yield of the 
furnace and to save both labour and fuel, the puddler having to 
uide it through the metal during a portion only of the process, 
uddling with steam has been several times experimentally tried. 
The original experiments were made at the Dowlais Works, where 
the plan was in operation at several furnaces for some months. 
The invention was considered abo | » be a improve- 
ment, producing a superior quality and larger quantity of iron. 
The pe was brought down to the surface of the ay ! a row 
of vertical telescopic pipes py gs the roof of thefurnace, 
their depression and elevation being under the control of the 
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puddler. On the withdrawal of the heat, the steam was directed 
on the fluid cinder until it was cooled down to a pasty consistency, 
when it was raked up against the back, sides,.and bridge of the 
furnace, to fill up any cavity that may have been burned during 
the working of the heat, This operation on the cinder enabling it 
to be used ins of clay, or limestone, was considered a decided 
improvement to the quality of the iron, a less quantity of earthy 
matter combining with it during the puddling. The introduction 
of steam directly into the molten mass had also the effect of facili- 
tating the process of conversion, and thus shortening the period of 
labour. After an extensive trial, however, it was discovered that 
the advantages were not commensurate with the expense of apply- 
ing and maintaining the *p aratus, 

The ‘* Joe Pickles” Pudi oA contrivance, which appears to 
have answered its intended purpose satisfactorily, and which is 
kuown as the “Joe Pickles” mechanical puddler, is in use at the 
Kirkstall Forge Company’s works near Leeds. It is the invention 
of Mr. Joseph Pickles, foreman millwright atthe Kirkstall Forge. 
The principle involved is very similar to one often tried, the ordi- 
nary rabble being retained. The apparatus consists of a frame- | 
work of iron, a beam being mounted in bearings, the beam being 
caused to oscillate on its centre by means of a crank or eccentric, 
motion being transmitted by meansof a connecting rod. On the | 
framework are fixed two short round pillars, on each of which is a 
bracket fitted so as to radiate freely. Each bracket carries a bell- 
crank lever. The bell-crank levers are attached by connectingrods 
to the outer ends of the oscillating beam, whereby a vertical | 
reciprocating motion is imparted to them. A rabble of ordinary con- | 
structionis attached to the other endof each bell-crank lever. A slow 
rateral radial pe pre my bein is given to the brackets mounted 
on the pillars,and as the brackets carry with them the bell-crank | 

levers, they impart to them the lateral radial reciprocating motion. 

By the combined vertical reciprocating and lateral radial motion of | 
the bell-crank levers, the rabbles are traversed in all parts of the 

iron in the furnace, thereby thoroughly mixing it. The furnaces | 
are of the ordinary type, and are made double. There are seven 
of these furnaces so fitted at the Kirkstall Forge, where they have | 
been at work for nearly two years. The puddling engine has a5in, 

cylinder and Qin, stroke, equal to 2 horse power. The | 
Kirkstall Company could work two or three machines with this | 
power, but they find it best to have an excess of power and a | 
separate engine to each. A principal feature in these machines is | 
a saving of labour, especially to the underhand. In the York- | 
shire district it is next to impossible to get underhand puddlers | 
to work ordinary furnaces where grey pig is worked. The 
machines also insure more regular work than is obtained from | 
hand-worked furnaces, the men being able to work the former in | 
hot weather, The saving of coal is stated to be from 5 to 6 cwt. | 
on the ton of puddled iron, Up to the present time the Kirkstall | 
Company have paid the same rate of wages for puddling as by | 
hand, but the price will, no doubt, eventually be reduced. The | 
yield per ton is about the same as in hand puddling. These and | 
similar contrivances, however, only meet the evil half way, and the | 
fact remains that good puddlers are becoming more and more 

scarce every day. This, coupled with the circumstance that the | 
tendency of present practice is to deal with iron in masses of the | 
largest size that can be manipulated, points out clearly that a | 
radical change must be made in the method of carrying out the 

puddling process. That change would appear to consist in exactly | 
reversing the method of manipulating the metal, so that instead of | 
the iron being rolled and tumbled about in the puddling furnace, | 
the furnace itself is made to revolve about the iron, | 












































Walker and Warven.—As far as records go, the original concep- 
tion of this idea appears to date back to the year 1853, and to be 
due to Mr. Bernard Peard Walker and Mr. James Warren, who | 
patented an arrangement shown in Fig. 2, and which consisted of 
an ordinary furnace A communicating with the interior of a re- 
volving puddling furnace B. The latter portion of the apparatus 
was a circular fire-brick chamber cased with iron and revolving on 
its horizontal axes, being supported in aset of V-grooved pulleys. The | 
internal part of the puddling chamber, instead of being parallel with 
the axis of its motion, was formed at an angle with it, by which 
means, when the furnace was set in motion, the position of the 
metal within it was constantly varying. 

Tooth ani Yates.—Messrs. Walker and Warren, however, do 
not appear to have taken any steps to carry their theory of 
mechanical puddling into practice. That was left for Mr. W. 
Tooth, who in 1859 described in a provisional specification a drum- 
shaped furnace capable of being revolved on a horizontal axis, 
the lining being either made in moulds or cut into blocks of such 
form as to fit the circular chamber. In the following year Mr. 
Tooth went thoroughly into the matter, and was the first to carry 
out the principle of mechanical puddling in practice. His re- 
volving furnace is shown at Fig. 3, and consists of a rotating 
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the method of carrying out the process. This specification is re- 
markable for its comprehensiveness, and would seem to have left 
but little room for those workers in the same direction who were 
to follow. But, little though that room was, it appears to have 
been ample for some of Mr. Tooth's successors to make mechanical 
puddling a practical success, which Mr. Tooth did not. 

Menelaus.—Messrs. Tooth and Yates’ puddling furnace was put 
to the proof at the Dowlais Ironworks under the personal super- 
vision of Mr, William Merelaus, who here deserves honourable 
mention for his strenuous endeavours to rend2r mechanical 
puddling an accomplished fact. Step by step he brought the re- 
volving furnace at Dowlais into working order, and to him is due 
the credit of such results as were obtained. Most anxiously 
and earnestly did he strive to make it a commercial success, 
and he nearly, but not quite, reached that point. His 
best efforts, however, were of no avail, as the fettling would not 
stand, and at length mechanical puddling by Tooth’s furnace had 
to be abandoned. 

In the year 1867 the members of the Institution of Mechanical 
Engineers held their summer meeting in Paris, and at that meeting 
the principles and practice of ceocheniial puddling were fully 
discussed. Mr. Menelaus there read a ro on the subject, and 
with a candour which is alike worthy of praise and imitation, he 
narrated the history of his failures. These he attributed to the 
failure of the lining in the puddling vessel. The chemical action 
of the melted metal and cinder, together with the mechanical 
action of the iron in its granular state, soon wore the lining away, 
and it became mixed with theiron, which wasconsequently rendered 
inferior in quality. But little injury was done to the fettling by 
the rolling of the iron when up. Mr. Menelaus found 
ganister to be one of the best lining materials; it used to stand 
about 100heats. Another kindof fettling he used was made of hard 
cinder and red ore, liquefied in the puddling vessel and allowed to 
cool gradually, while the chamber was being slowly revolved. The 
interior received a uniform coating, but that lining, like the rest, 
failed. In the discussion which followed the reading of Mr. 
Menelaus’ paper, Mr. Edward Williams of Middlesbrough stated 
that he had reproduced the Dowlais revolving puddler on an ex- 
perimental scale, his revolver being 6ft. long by 3ft. in diameter. 
For fettling he mixed with the cinder scale from the shingling 
hammers and roughing down rolls. These he melted down in a 
furnace and ran very slowly into the revolving puddler, keeping 
the outside cool meanwhile by means of a copious stream of water. 
By this means he obtained a lining 2in. inthickness. Mr. Williams 


| also stated that he moulded the iron fettling into blocks with which 


he lined the sides of the ordinary puddling furnaces. Here then 
was the starting point of the practice of lining furnaces with 
liquefied —, as well as of moulding it into blocks, and for 
which credit is due to Mr. Williams, At the same meeting Mr. 
E. Riley F.C.8., proposed the use of ball tap cinder for lining 
puddling furnaces, a proposition which has been carried into 
practice with good results. 
(Zo be continued.) 





COMPOUND SURFACE CONDENSING ENGINES 
20-H.P., 8.8. BLACKWATCH. 

THE engraving on page 270 shows a very neat compound 
engine of 20-H.P. nominal, designed and constructed by Messrs. 
Dale, of Townend Foundry, Kirkcaldy, N.B. The following are 
the principal dimensions of this machinery :—- 


Diameter of low-pressurecylinder .. .. «+. 2lin. 
Diameter of high-pressure cylinder .. .. «. 12}in. 
Length of stroke.. .. «6 «. oe «oe «+ eo Ift. Gin. 


Initial pressure of steam .. «+ «2 os ee «+ T5lb. 
Diameter of crank shaft .. «+ «os «+ «+ eo 4jin. 
Condensing surface .. .. «+ «+ «+ «+ oe 208 square feet. 
Diameter of air pump (single-acting) .. .. .. 10sin. 





Length of stroke... .. «6 «ss 08 ce of oo in, 
Diameter of circulating pump (single-acting) 10}in. 
Length of stroke... co co oc ce ce o- oo Mn. 
Diameter of feed and bilge pumps .. .. .. 2in. 
Diameter of propeller «2 «. 0 «+ «+ «+ Tit. 
DUE ce oe se ce ce ce (ce se ce ce OS, Gn, 

| Diameter of boiler .. «2 «os «2 cc co eos Tit. 
Length of bolder .. «cs cc ce ce co of co Sf 

| Heating surface .. .2 « 2 «+ co «oe oe 468ft. 
Five-grate aren .c 2c co co co cc co co lGhft. 


Certified pressure eo 00 ce 08 es se ee 

Thickness of plates (double-riveted in longi- 
tudinal joints)... .. 2 «2 «6 « o ee Sim. 

The screw steamer, Blackwatch, was built by Messrs. John 


| Readhead and Co., South Shields, to the order of Mr. Robert 


Thomson, Water-lane, Tower-street, London, and is of the 
following dimensions—125ft. keel, 130ft. over all ; 19$ft. beam, 
10ft. clear depth of hold, and has a break 65ft. long and 34ft. high, 


| top gallant forecastle, and all modern improvements ; the gross 


tonnage being 224 tons, and net 138 tons, 





PROJECTED Port AT NARBONNE.—Several of the Paris papers 


| are full of details relative to a scheme which promises to have an 
| important bearing upon the traffic of the Gulf of Lyons. It will 


be remembered that in the earlier middle ages the old Roman 
capital of Narbonne held a commanding maritime position as a first- 
class port, absorbing a large part of the Mediterranean traffic, and 
threatening to eclipse Marseilles, a destroyed in 719 by the 
Saracens under Abd-el-Rhaman, it rapidly revived, and flourished 
tosuch an extent that in the 12th century it is said to have 
numbered 240,000 souls, or three times the computed population 
of Paris at thatepoch. Notwithstanding the turmoil of the Albi- 
gensic wars and persecutions, all went well until the 14th century 
when the Roman embankments on the river Aude crashed and 
gave way. The contemporary engineering science being unequal to 
the task of repairing it, the mouth of the river became c ogged 
and obstructed with slime, till at 

length the current of the Aude 
forced a fresh outlet many miles 
from Narbonne, which was thus 
ruined by a ae ical catastrophe 
that which overtook 


city, transformed into a fortified 

lace, decayed and languished for 
hve centuries, and not even the 
opening of the great Languedoc 
canal served to restore it. Such 
was the state of affairs in 1867, 
when an Imperial decree, striking 
Narbonne from the list of the 
French fortresses, relaxed the re- 
strictions which had hithertostood 
in the way of its modern develop- 
ment, and accordingly M. A. 
Poursine, a local merchant, con- 
ceived the notion of reinstating the 
ex-seaport in its ancient maritime 
importance. He conferred on 


cylinder supported on friction rollers carried on a shaft which this subject with M. Thomé de Gamond, a distinguished engineer, 


was revolved, and thus caused the chamber to revolve. The fire- 
lace is seen at one end of the cylinder, and the exit flue, which 
is movable, at the other. Associated with Mr. Tooth in giving 
effect to the idea of mechanical puddling was Mr. William Yates, 
who improved some of the details of Mr. Tooth’s apparatus. A 
patent in their joint names refers to the cooling of the furnace 
water, although it does not show how the object is to be effec 
In a subsequent patent, however, it was proposed to cool the fur- 
nace by a coil of pipes ae which water was circulated. They 
also propose to use oxide of iron as a lining. In a subsequent 
patent, dated 1863, Mr. Tooth further improves upon the details 


of the rotary puddler, and introduces several new features into general advantage.— 


| well known by his advocacy of the Channel Tunnel scheme; and 
| the two together matured a plan which, though retarded by the 
' war and the subsequent troubles, seems now to be in a fair way of 
| adoption. M. Thomé de Gamond proposes to form an outer har- 
| bour by throwing out into the sea two huge jetties, of the length 
| of 900 and 1500 yards respectively, to dig a canal of communica- 
tion eight miles long, leading intoan inner basin 2200 yards long 
by 100 of width. His plan embraces the drainage of the salt 
pools and lagoons whose unwholesome exhalations at present infect 
the shore in that neighbourhood. The project, though fraught 
with a very great , promises to be of immense local and 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 


THE FIXED STARS AS SEEN THROUGH MINUTE APERTURES,— 
THE “LIGHT DROP.” 


Srr,—In the endeavour to analyse the singular phenomenon of 
the ‘‘ black drop” it becomes apparent that we must go somewhat 
deeper into details, and come to more primitive and simple con- 
siderations than that of the blur or } as seen between two 
approaching and nearly touching discs. Perhaps the simplest 
mode of seeing into the primitive cause of this singular appearance 
is that of accounting for, or trying to account for, the appearance 
of the fixed stars as they are always seen ona clear night. To 
ordinary eyesight stars are not seen as simply intensely bright and 
vivid spots, or specks of light on a dark background without rays 
or bright surrounding bur, or as simple round spots of light. Why 
is it that a star has round it some e or four or more rays dart- 
ing out of it, together with a bright bur all round it, or with a 
series of long and short rays or shadings of light growing as it were 
out of this central spot of light? Is this caused by the phenomenon 
of interference, as it is termed, or is it due to some obscure cause 
springing out of the undulations of thelight—the undulatory theory 
jer accepted—or is the cause to be found in the atmosphere 
itsel; , through which the star is viewed ? To neither of these, as we 
think, but—and this is putting the matter in its very simplest form 
—to the way in which the light from the star is received by the 
eye itself, on the retina of which the small speck of light falls. It 
is to be borne in mind that the point or speck of intensely bright 
light which constitutes a fixed star is to intents and purposes 
a mathematical point, without measurable dimensions, with posi- 
tion, and visibility only. This fact in itself is not a little curious, 
and has hardly received, as yet, any adequate attention. How is 
it that the fixed stars have no sensibly and clearly defined discs, 
even under the highest magnifying powers that can be brought 
to bear upon them? The star discs seen through a telescope are 
spurious not real discs, 

But before we endeavour to illustrate and make clear to the 
mind the universality of the principle involved, as it is exemplified 
in the phenomenon of the Mack drop,” and in its congener, the 
‘light or bright drop,” it may be useful to see a little further into 
the primitive cause of this bur, or shading, or “‘ brown shading,” as 
the Astronomer Royal terms it. No sharp edge of any object can be 
seen by the eye as perfectly and clearly sharp, with a well defined 
and knife-like edge. Neither can a brightly shining edge or line 
be seen ss or clearly defined against a dark background. It 
will be found to have a bright bur, or shading, or fringe. As in the 
first cited instance, we have the dark shading against a light back- 
ground ; here we have a bright or light shading against a dark or 
black background, The cause is the same in either case ; the 
structure of the retina of the eye, as receptive of the rays of light 
from the object; and then the large size of the eye pupil, as 
admitting of the crossing of the rays of light, as already explained. 
It is necessary to note this, as the well known ‘* black drop,” 
which causes such difficulty in transit observations, and which has 
made it so noteworthy, is but a particular result of a common 
cause, such cause not residing in any possible way in the object 
or objects, but in the very construction of the eye itself. 

On piercing a very small hole in a thin metal plate, and looking 
attentively through it at any one of the brighter of the fixed stars, 
as at Sirius or Canopus, it will be found that the rays, always seen 
as darting fromit, totally disappear, both thelongrays—some three, 
or four, or five in pce, also as well the shorter and less 
defined ones, or the bright blur, or ‘‘ bright drop,” as we may well 
term it. These rays, then, when the star is seen through such 
minute apertures—say as small as can be well seen through—will be 
found to totally disappear, and the star will look like a planet, 
and will show a clearly-defined circular disc, but with the light 
somewhat fainter, the blur or gauze-like covering before noted 
dimming the light of it, the ‘‘ black drop,” indeed, absolutely fill- 
ing the minute space. This singular fact is worth careful ex- 
amination, for the astronomer may yet find dn it an explanation 
of this and other difficulties. It is to be noted that there are some 
complications of phenomena here which need attention and care- 
ful analysis. The “twinkling” of the star is quite a separate 
thing, and depends on other causes. Humboldt, as is well known, 
thought the cause of it lay in the atmosphere itself. The star 
twinkles even when reduced to a round disc with the rays absent. 
The colour of the star also still remains, but a little dimmer. Also 
the marvellous change of colour constantly going on, and always 
visible in some stars. This strange phenomenon has its separate 
cause. Whatisit? There is also, in addition to these sources of 
disturbance, a singular effect noticeable, viz., the passage before 
the eye of exceedingly small specks, or globules of moisture, or 
water. These are caused by the passing of the moisture always 
present across the pupil of the eye, and thus becoming visible on 
or in front of the gauze-lhke filling-in of the minute hole through 
which the star is seen by the eye. : 

Thus getting rid, by due explanation, of what is not essential to 
the main fact, though always present with it, we are enabled to 
see into the true cause of that magnificent appearance always to 
he seen in a fixed star, especially in one of the first magnitude. 
In the size of the pupil of the eye in the first _— as admitting 
of the smallest star being visible through it, and not this only as a 
central object striking theretina at the back of the eyepupil, but as 
also admitting of a large circle of rays round the central impres- 
sion, and then primitively we may seek the cause of the bur, or 
shading, and the “‘light drop” as one of the results of it, in the 
very constitution of the retina of the eye itself ; the retina not 
only receiving on its sensitive surface the cone of rays from the 
star or point of light, but all round it side glimpses, so to phrase 
it, of the light fromit. Thus, or | not this thought guide us 
to a true explanation of the cause of star rays to that peculiarity 
in the appearance of the true stars which distinguishes them from 
planets? Thus the star, or the intensely bright point of light, 
without measurable size, indeed a mathematical point, is perceived 

i through the centre of the eye pupil on to and by the 
retina behind it, as a point or ag of Tight without size or visible 
dimensions. But there is visible, together with this and as a part 
of it,a bur or nebulosity, or fringe of light, and rays growing 
fainter and fainter as they recede from the central impression. 
The retina being so sensitive, glimpses and cones of rays from the 
central disc are caught momentarily and seen all round it, Indeed 
the ** black drop”, as above, becomes here a ‘“‘light drop”—what 
is black in the one is light in the other—but the primary cause 
is the same in both of them. This isa singular example of the way 
in which one natural peep becomes explanatory of another, 
and leads to a clear idea not only of itself but of others. : 

A familiar mode of illustrating and making evident to ordinary 
sense this singular result of the very formation of the eye, or 
rather retina of the eye, is that of looking closely at the sharp 
edge of any object, as a knife edge, against a steady even light, as 
that of a cloudy sky. It suggests itself after some thought, 
though in itself simple enough. It will be observed that in look- 
ing attentively at this knife edge, or at any sharp edged object, 
that it is not “ to see such edge, as a clear and sharply 
defined line. It is found that this edge is most delicately fringed 
or edged, with a very fine and gradually shaded off fringe or 
shading, or continuation of its own substance, as if were, dark, or 
even black, close to the edge, and then to grow gradually less and 
less dark, till lost altogether in the hep oee it. What is the 
cause of this fine shading or fringe? should not the edge of 
the knife, or plate, be seen to be as it really is, a sharp and clearly 
defined line, or edge? Or, we may put the origin of the “black 
drop” in a yet more simple light. Hold up to the light of a 
gloudy oy a few inches from the eye, a fine needle. It will be 
found that it is not possible to see clearness and distinctness 
the point of it, It, as well as the ly of the needle itself, is 
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surrounded by a fine shading, or blur, giving to the needle almost 
the appearance of a thin line of mere shadow, indeed the needle 
is all but invisi Now look at the needle through the small hole 
in the metal the will be fourd to be r detned 


_ Visible against the light background, clearly and sharply de 
and without any haze or blur, the extreme point o! 
it, however it may be, i This simple 
aud curious fact is well worth tal trial, for with a very 
fine needle, and 


a very minute it is after 

ane eens ne abl Gant of the nectie by dled el uaclael epee, 
Now it is in these 

Fia 1, two as 


then from 
of the size of the pupil 
of the eye or aperture 
through whi the 
cones or rays of light 
pass. If the pupil of 
the eye be Mr 4 small 
ind as is the case 
in asmall animal, this 
us effect could 
never be seen; and if the retina of the eye was not, as a German 
philosopher has put it, imperfect, there would be a clear and sharp 
and central image of the star alone visi no bur, or 
or nebulosity be possible. All the stars would show as defin 
dise-like planitary spots of light on the field or 
the dark sky or space behind and around them. It is, perhaps, 
a little difficult to imagine this, a dead star-filled sky, for it is 
the star rays which so emphatically distinguish and individualise 
the host of heaven ; and it is the bur, or rays, or ‘‘ bright drops” 
round each individual star, and common to all of them, which 
causes them to appear larger than they are, and to fill the human 
eye more entirely than =. could do were this nebulosity absent. 
In the instance of the double stars, this nebulosity becomes not 
a little striking, for the “bright drop” in the one star dro 
into the bur or shading of the other, each into each, and a bright 
drop between the two is the inevitable result, just, indeed, as 
the “ black ” is the equally inevitable result of the meeting 
together of two opaque discs, or een the mee r 
of the finger and thumb—things far enough apart, yet how near, 
both subject to the same strange influence, C. B, A. 


P.8,—This fact may help to explain away the objection 
urged by Mr, e a week or two ago in THE ENGINEER. 
His note, however, requires a longer notice and some notes on 
the structure of the eye—which I hope to give. It is to be 
noted that in the above Fig. 1, which shows approximately the 
origin of the black drop as it may be seen when Coe 
acommon opera glass, all round the edge of the circular object 
glass the bar or ‘ shading,” as above noted, is plainly and beau- 
tifully visible. It is worth attentive study, and wil! help to ex- 
plain to your correspondent where the puzzle really is, 





of 





ASBESTOS PACKING. 

S1r,—Some time in February last I wrote to you asking for in- 
formation respecting asbestos steam packing, which letter you 
were kind enough to publish ; in reply to which I got letters, one 
from an agent in Manchester, of whom I got some for trial. 

ked one end of a piston-rod in a 10-horse engine on March 
ind; the engine is not at work regularly, but I have taken account 
of the time it has been running; find—-since March 2nd—it 
has run about 500 hours, and there is always a back pressure of 
8 Ib, to 10 Ib. per square inch, as the steam is used in the drying 
cylinders in paper-making machine, after leaving the engine, and I 
have not had occasion to tighten or otherwise alter the packing 
in the least, and itis now as steam-tight as at the first, and the rods 
remain quite bright, even when the engine has been standing two 
or three days together, and the engine runs much easier than it 
ever did with any of the old packings, ' 

I hope you will excuse me troubling you with this, as my object 
is to give you the result of a trial in which you kindly lent me 
your assistacce in obtaining the material ; if an er reader 
of your valuable paper should ask you for information respecting 
asbestos, you are perfectly at liberty to show them this, or make 





any use you think proper of it. Heyzy SMITH. 
Bedley Paper Mills, near Redditch, 
Oct. 5th. —_—_— 


THE “BREAK” OF CAST IRON. 

Sir,—In THE Enciveer of 25th September last I observe that 
Mr. Mallet endeavours to account for the peculiar appearances ob- 
served upon the surface of molten cast iron by the assumption of 
upward currents of steam and o' evolved from the ma- 
terials of which the lining of the 1 is com . by 
chemical reactions at the surface, Having carefully observed the 
phenomens referred to, I find as follows :—{1) That the figures as 
seen on the surface of the molten metal appear both in large and 


small ladles. (2) That at first the figures have .“r curved 
outlines rapidly ng and disappearing. § hat these out- 
lines a ae the enclosed spaces, (4) That as cooling 


takes place these outlines lose their regular form, and become 
sharper and uneven and form more slowly, (5) That when metal, 
whose surface shows such figures, is being poured out, broad streaks 
are observed, having the same appearance as to colour as the out- 
lines of the yy and the by such outlines, I 
do not think that the action of gases rising from the lining can 
explain the above, since ladles are filled several times before re- 
lining, and consequently any which might be evolved would 
disappear with the first fill of the ladle. 

From my observations, as stated above, I think it likely that 
the phenomena may be explained as follows :—The lower ag of 
themolten metal being hotter rise to the surface, thecurrents being 
of such a form that the uprise forms a series of convex surfaces 
on the surface of the me 
air, cooling takes place, this 
thus rings are formed, being so rapid that the various 
rings become interlaced, and give the peculiar appearance noted 
tothe surface. This view is strengthened by the results observed 
—see 4— where, as cooling goes on, rings are more slowly 
formed and look like cracks, The difference of colour of the rings 

rtions may 
cooler portions holding air in 
whiter light than the mass below 

I do not think that this 


tures, 
Oct, 2nd 


e Rey pre IN STEAM CYLINDERS. 
Sir,—By what I suppose is a printer’s mistake, the most 
portant part of my letter of last week, on “‘Corroded 
is left ah. As the omission renders the letter uninte 
shall be glad if you will kindly make the correction in your next 
issue. The following words should have pats, ineested Semnerintely 
after the word ‘* thread” on line 13, viz., ** the stretching 
would be concentrated unless the screwed part were enlarged. (3 
Economy in the use of steam. It seems to me that the above 
objects may be simply carried out as follows :—(1) The cylinder 
could be bored from the top for as far down as the corrosion ex- 
tends, and fora or jin. A thin oast iron ring, 
is made hot with steam, and bored 


im- 


turned to fit whee tan onli tor 


to the piston through, could be slipped into the part when 
cold, and the contraction of the cylinder in cooling would tighten 
the ring firmly in place. The boring could be done in two or three 
days, including the time taken for fixing, by an ordinary portable 
steam boring machine. This would save the cylinder from corro- 
sion, but great care would have to be exercised in turning the 
ring, or the weakened top of the cylinder migbt fracture in con 

tracting. (2) A strong ring either of.” The word *‘the ” coming 
immediately before ‘‘ cast” on line 13 should be left out. The 


word “‘ring ” on second line from bottom should have been “‘bung,” | 


but this is probably my mistake. STEPHEN WATKINS. 
21, Waterloo-road South, Wolverhampton, Oct. 5th, 1874. 


Sin,—As Mr. Stephen Watkins has partially answered my former 
letter to but still has not touched upon the information I 
desired, I take the liberty of again writing you, and have en- 
closed a rough sketch of the cy’ and cover to show what has 
already been done also, perhaps, to make the circumstances more 


Perhaps, in using the term “long bolts,” it may be understood 
they are of a length liable to the defects pointed out by Mr. 
Watkins, but I think in the length used, viz., 20in., the effects of 
expansion contraction will not be much felt. I mayalso state 
that in the belt shown in sketch we have only put each alternate 
half so that the original flange still takes a portion of the strain. 
The bolts are lin, diameter, 21 in number, viz., 1lin. original 
flange, 10in. belt. As tocorrosion, I have marked the locality 
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where it has taken place in the cylinder, alsoin the boss of cover, 
which is corroded to a depth of jin, in manner shown by dotted 
lines, Still on the lower part of the same for about fin. the tool 
marks remain. The cover was put on new four or five years ago, 
the cylinder having been in then about sixteen years; still at that 
time there were little or no signs of corrosion taking place. Coupled 
to the engine in question we have another similar, with 32in. 
cylinder, working with the same steam under precisely the same 
conditions, only that the space between boss of cover instead of 
being from ¥,in. to jin., is about 4in., except jin. close to flange to 
keep it central; in this there is no corrosion, so that it doesappear 
as if the amount of space, if any, between boss of cover and 
cylinder had something to do with cause of corrosion, as the 32in. 
cylinder has been in longer than the 36in. What I wanted to 
ascertain was if there was a cement or any other means whereby 
we could fill up or cover the holes already made temporarily, to 
prevent them going completely through 


Eccles, Oct. 6th ‘A Ten Years’ READER, 


ROVING FRAMES. 

Sin,—I was much surprised to see that you describe Messrs. 
Elce and Arundel’s roving frame as a novelty. The principle of 
driving the horizontal shaft in the riser by means of a sliding bevel 
wheel has been used by other machine makers for at least ten 
years, and other makers have for several years made machines in 
which the riser contains only one horizontal shaft, which drives 
the bobbins by means of bevel and spur wheels, Though the 
irregular rotary motion imparted to the bobbins is much reduced 
by the use of a bevel wheel sliding on a movable shaft, it is not 
entirely overcome; this may be accomplished by making the bevel 
wheel slide on a vertical fixed shaft, the shaft driving the bevel 





its nay op hand in all these difficulties, ~ 3 they were 
properly me overcome as ily as possible, the enlarge- 
ment of the hole in particular being only done, and owing to 
the perfectly circular shape of the hole made the tubes went in 
without any difficulty. should be expanding this letter too 
greatly to explain everything in which I conceive it had advan- 
tages over hand. The production of core was good, more icu- 
po fea ~$ hole, which Bap put pm its — epth of 
7 with a crown gi core, and co uently stron, 

| and less liable to wae Gn the more denier tn cove, * 
| be'ieve the company always aim to use the larger size. 

The boring commenced on March 28th, 1873, and was concluded 





| on January 10th, 1874, averaging in forty-one weeks 43ft. per week, 
but of the time five weeks were taken up by two removals of the 
plant and by delays not caused by the Di Rock Boring Com- 


pany, thus giving an average of between 49ft. and 50ft. a week. The 
average of one month was 102ft. per week, and this speed would 
robably not have been much above the average of the holes but 
or the unavoidable stoppages mentioned. I must add that the 


| company took every pains to have their tools and material suitable 


@ purpose, and that since they did the work here the ma- 
ved both as to speed and other matters. 
at difficulty at first in 


for 
chines have been im 
The company must have experienced 
procuring suitable men to take e of the machines. This will 
pass off as fresh experience is gai and blunders will occur more 
seldom. They have taken holes and executed them that were 
given up after long trials by hand boring. Perhaps borings up to 
300ft, or so may be done as easily and quickly and cheaper by 
hand—especially if the carriage of the machine to the spot were 
much—and even up to 700ft. the balance of cost may be on the 
side of hand boring. But the difficulty increases and the speed 
decreases so rapidly with the depth when hand power is used that 
for greater depths and hard rocks machines must have an immense 
advantage. d in all cases the results at the end may be en- 
tirely useless and disappointiug, as before mentioned, and there is 
still wanting the satisfuc:ion and certainty the ion of a 
solid section of your coal or ore must give you. To have accom- 
oa by hand the work done here in the same time would, I 
lieve, have occupied a considerable number of men and a large 
quantity of boring apparatus and tubing, which might have been 
of little value afterwards, and I do not believe it could have given 
the same satisfaction as the handling an analysis of the solid iron- 
stone. In a case where the miveral soughtlay a small depth, when 
the quality was pretty well known or inferred, and time was not 
a great object, hand boring would do all that is necessary, But 
for deep borings, hard strata, or where particular and certain in- 
formation is needed and speed is desired, I would at once use the 
diamond rock borer, and in saying this I intend nothing against 
any other machine. Epwcxp Hass. 
Brotten, Oct, 6th, 1874. 


Sir,—The style of criticism in Messrs. Blumer’s letter does not 
call for any remark from me. Boring isa subject of interest to 
many of your readers, and they will canvas the points of every 
system introduced to public notice. The data of American practice 
supplied by Mr. Morgan speaks favourably of the system as worked 
there, but we must not forget that Yankees are fond of tall talk. 
Assuming, however, that good luck produced the favourable 
results stated, they throw Messrs. Llumer’s performances into un- 
favourable contrast, the relative progress being 30ft. against about 
7ft. per diem. Furthermore, it is owned by Messrs, Blumer that 
the work at their 1300ft. hole is the best that they can speak to, 
and virtually concede that the statements of the chairman of the 
Welsh Collieries Company and myself accord with much of their 
experience. Will they give us particulars of two or three of the 
least favourable holes for progress and cost? We can even pay 
too much for what is said by some to be a very good thing. I am 
of opinion that those competent to afford the information as to 
cost, &c., asked for by “ E. C.,” will not furnish it tohim. We 
have not got the cust of the boring in America, Probably that 
was gratifyingly cheap. Rk, T. L. 








THE BESSEMER, 

Srr,—Mr. Reed's anticipations as to the efficient working of the 
two pairs of paddle-wheels in Bessemer’s steamer will no doubt be 
fully realised. The opinion held by many, that the aft-wheel 
must prove an unprotitable, and therefore a wasteful appendage 
rests altogether upon mistaken notions concerning the inte 
economy of the steam engine. If the whole of the cylinders 
should be of uniform dimensions, and the weight of steam supplied 
to each the same, the aft-wheel will, supposing it to be under the 
influence of the current created by the fore-wheel, revolve some- 








wheel by means ofa groove and the wheel sliding up with the 
A, Z. 


riser. 
The Newarke, Leicestey, 
DIAMOND ROCK BORING, 





what faster than the latter, and the cylinder pressure will be 
correspondingly reduced. Otherwise the two wheels will move 
at precisely the same rate. Any difference, moreover, in the 
dimensions of the cylinders, or in the steam supply, will have the 
tendency of relatively increasing or diminishing the number of 





h,. 


S1r,—I observed the letter on this subject in yours of Sept 
25th ; but have not been able to reply as I intended until now. 
Having had three borehol ting to nearly 1800ft. done 
under my superintendence by this method, and knowing the general 
result of many such borings, I hope to be able to lay before your 
readers some results worthy of attention. I must premise that I 
ison of the diamond rock borer with 





do not attempt any com 

Mather and Platt’s machine or any other, but I give particulars of 
my experience and compare it with the hand boring tus, I 
have no experience of other machine borers, and would be glad if 


some correspondent would furnish some facts as to the use of such. 

I approach the subject _— impartially, and do not wish a 
quarrel with any one who takes an <ppeuse view of the matter, 
but I Lacy to see the force of the generalities contained in 
* RB. 8. L.'s” letter, and cannot understand the motive of a person 
who, lacking ce of his own, pane the adverse opinions 
of on an invention which says ‘‘seems theoretical 
good,” It is quite open to say it gave entire satisfaction, an 
other people are no wiser than ever as to its merits. 

The at Rampside is mentioned—perbaps the owners will 
give the a istory of the boring so far as relates to its 

rogress, difficulties, &e.—and the low speed attained ; as borings 
pen the speed must decrease, and I believe we are very far yet 
from the probability of possessing a machine which will bore as 
well and quickly at great depths as at small ones. Some persons 
would be disappointed with any machine; they expect boring to 
pal sey sailing—it is rarely so, Bearing in mind that two holes 
sel agree in circumstances, that whatever machinery is used 
men are liable to blunder and spoil its work, I take it, that unless 
particulars are su no can be instituted, and 
is indubitable that’ certainty of ult is nd TT amend 
res re more impor- 
tant than mere speed of execution; and She ditkeniey: af nae. 
the good marketable coal and a 
dirty useless coal when both are mixed with débris from the hole 
above, is so great and so frequently occurs, as to cause the demand 
for a more perfect method. 

In No, 1 hole, at a depth of about 250ft., a thin band of clay 
was pogped welch seaman fo be qunsanes into the hole by the 
weight of strata, and fastened 3 quantities exceeding many 
times the contents of the length of hole in this clay were brought 
Cone, and oentty ear te Gndetnse the Dele pee ane 
much that it was at once to and tube the hole 
the depth of 264ft.—at 
pen Some strata subsequent! 


d Rock Company’s ex- 

se, through contained hard 
nodules full of iron and spar, which were bored through without 
any stoppage or mishap. No. 2 hole ran much in sandstone, and 
had to tubed to a depth of nearly 300ft. And No. 3 hole 
had the same jamming with clay to contend with. The strata 
consisted in all holes of sandstone, shales, and iron bands, 
and was not on the whole hard strata, I think that in harder and 
more solid strata the machine would do better and show its advan- 


80 
to 





revolutions of the aft-wheel, independently of the disturbance of 
the water. Cc, 
October 5th. 





THE SociETy OF ENGINEERS. —The first meeting of the Society of 
Engioeers for the session 1874-5 was held on Monday evening in the 
Society’s Hall in Westminster. Upon taking the chair, the Pre- 


“sident, Mr. W. MacGeorge, congratulated the members on the 


success which had attended the visits made during the vacation 
to engineering and other works. He also stated that during that 
vacation death had deprived them of one of their honorary mem- 
bers, Sir William Fairbairn, F.R.S., one of the most distinguished 

ineers of his time, and of Lieutenant Bigsby, R.E., one of their 
ordinary members. Dr. Carl W. Siemens, F.R.S,, having expressed 
his willing to b an bh y ber of the Society, the 
council had that afternoon unanimously elected him, and had the 
gratification of enrolling his name in the list of honorary members. 
After the nomination of new bers and jates and other 
routine business, a paper was read by Mr. Perry F. Nursey ‘On 
Mechanical Paddling,” which we shall publish in full. 


THE MINERS’ STRIKE IN ScOTLAND.—The miners’ strike in the 
counties of Fife and Clackmannan has been brought to a close. 
On Saturday a meeting of representatives of the various collieries 
in the two counties was held at Dunfermline. A motion was made 
that the men should continue their resistance until the employers 
removed the objectionable clauses in the new contract rules, and the 
motion was followed by an amendment to the effect that work be 16- 
sumed on the masters’ terms. Both purposes were fully discussed, 
aud when a vote was taken the emeninant was found to have been 
carried by a majority of teen votes. It was then resolved te 
begin work on y, and a committee was appointed to draw 
up a statement to be submitted to the employers, showing the 
olenadions the men desire to be made in the new contract rules. 
A that a permanent board of arbitration should be 

to settle disputes was also approved of. The strike 
had extended over five weeks, and all but a mere fraction of the 
miners in the two counties were involved in it, An estimate has 
been made which shows that during the strike about £70,000 in 
wages has been lost to the miners and tradesmen dependent upon 
their labour, So far as the Scotch miners generally are concerned, 
the effect upon them of the termination of the strike will be to 
ut farther off the time when they can reasonably expect an 
in their present wages. With respect to the influence 
it will have on the there can be no doubt that coals 
will fall in value. During the existence of the dispute, a large 
Quantity of coals was sent from other districts to meet 
and home orders, and this too without any apparent influence on 
the market, which remained full to overflowing. The natural 
inference, therefore, is that with the production of the men of 











tage over hand more conspicuously, as it would be less interrupted 
by running places, tubing, &c, In my opinion the machine proved 


Fife and Clackmannan, added to the national output, the supply 
will speedily become so excessive that a gi 1 reduction in prices 
must follow. 
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LMESSRS.ZJ. AND T.§{DALE, TOWNEND FOUNDRY, KIRKCALDY, N.B., 





COMPOUND SURFACE CONDENSING ENGINES, 


(For description see page 268.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyveavu, Rue de la Banque. 
BERLIN.—As#eEr and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—A. TwikTMeYER, Bookseller. 
NEW YORK.—Wi timer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


_*,* With this week's number we issue as a Supplement a drawing 


of Details of a Rolling Mill Engine, 42in. cylinder, Sheet 3, being 
No. 78 of our Portfolio of Working Drawings. Each number, as 
issued by the publisher, should contain this Supplement, and 
subscribers are requested to notify the fact should they not 
recewe it. 





TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,*Jn order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 


these instructions. 
W.— There is no such book in cristence, but we fancy that the information 
required could be easily collected jrom the ordnance we ps. 


ConsoLipaTeD Emery WH8eLs.—A correspondent wishes for the address 
of Messrs. Coles, Jaques, and Fanshawe, makers of these wheels 

W. W. (St. Anne’s-terrace).— We ave at a loss to understand by what method 
of calculation you make out that the boiler in question would burst at 
1801b. Please explain. 

Preenix.— You can wse a steain blast to increase the draught of your furnace 
without infringing any patent. A patent could not be sustained for such 


an application of the steam blast as you propose, 

J. L.—We must decline to express any opinion about your boiler, except one, 
viz., that if you make it as you propose and put it to work, there will be 
a coroner's inquest in a few inonths, perhaps weeks. 

J. A. T.—As we understand your letter the head of water will be lft. But you 
do not say whether the pipe will be in the bottom or side of the canal, or by 
what currents the water will be affected. You will probably find sthe in- 
Sormation you require in “ Box’s Hydraulics.” 

Mecuanic.— Your boiler would probably work well, but we must decline to 
give a decided opinion on the subject. You have not, 0 far as we can see, 
provided any means of cleaning the interior of the tubes, aad this defect 
must be removed before the boiler could be used. 

C. M. P.—The diagrams are drawn toa different scale for the high and low- 
pressure diagrams, and when combining them the best plan is to set out a 
datum line of no pressure, and assign each diagram its proper position by 
scale, the high-pressure diagram being redrawn to the same scale us the low- 
pressure diagram. The whole question has been fully treated by the late 
Professor Rankine in our impression for March 11th, 1870. 

W. F.—You are quite right. The scheme is absurd, and if carrie! out the 
draught will be ruined. In some cases a lining, or false chimney, is carried 
wp inside the true chimney for 40ft. or 50ft., a space being left between the 
two; but this space is carefully closed at the top and bottom, so that it does 
not interfere with the draught. A false lining of loose bricks, which can be 
taken out after acouple of years, when the stack is seasoned, would probably 
meet every requirement, 





OINTMENT BOXES. 
(To the Bditor of The Bngineer.) 
Sir,—If any correspondent will say where we can obtain a set of 
machinery for making wooden ointment boxes he will ar 
. AND Co, 
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GUNPOWDER. 
Il faut demander Vaction du Gouvernement, naturally 
comes to the lips of most Frenchmen in an un 
mishap or difficulty; just as in Ireland, fifty years ago, 
whatever needed improvement was declared to be the func- 
tion of the Government to improve. We are not quite so 
unreasoningly and abjectly ready in this country to hang 
upon the imaginary omnipotence of legislation and the 
executive; but a good deal of the same blind instinct 





shows itself whenever some strikingly unlucky accident, 
such as the gunpowder explosion of Friday last upon the 
Regent’s Canal, within the precincts of the largest of our 
metropolitan ks, startles the million with the sud- 
denly renewed sense of personal insecurity and ever- 
present probability of loss of worldly gear. Uvet 
Ucalegon, is the first thought of the greater number ; the 
next, why was not this “catastrophe” prevented? Who's 
to blame? And just in proportion as it is hard to fix the 
responsibility, so is the tendency greater to run to Govern- 
ment with our complaint, and to complain of the Govern- 
ment for not having prevented it by Act of Parliament. 
A good deal of this is based on unreasoning ignorance and 
folly ; the real power of legislation or executive to pre- 
vent accidents of the most formidable and life-destroying 
kind, or of whatever origin, is excessively small, and be- 
comes less and less as the energies and social movements 
of our complex national life become daily more and more 
varied and enlarged in their multifarious forms of activity. 
Time was, and not so very far back, when the use of gun- 
powder in large quantities was almost the privilege of 
kings. The engineering profession did not exist. Powder 
was but little wanted for civil or manufacturing pur- 
poses, unless by the quarryman or miner ; and its trans- 
port in large masses was almost exclusively but a part of 
the apparatus of the wtima ratio requm, and confided to 
the hands of trained soldiers and sailors. The markets 
of barbarians or half-civilised people, and the wants of 
the more civilised world, not merely for fire-arms “ the 
only law of a desert land,” but as an instrument of inceptive 
civilisation in the hands of the daring pioneers of pro- 
gress that Europe and America perpetually send forth, 
have outgrown this, so that at the present day thousands 
of tons of powder and other explosives are continually 
being moved about by land and sea, and vaster quantities 
stored here and there, more probably, than all the wars of 
this century, Sebastopol included, have ever consumed. 
Gunpowder asa weapon has, in fact, become but secondary 
to gunpowder as a tool, the need for it and for its free use 
and transport are too irrepressible to bear much shaking or 
troublesome interference or delay. Since ever powder 
became known it has been the source of recurrent acci- 
dents. Roger Bacon, its erroneously supposed European 
inventor, is said to have blown himself up, and we 
may rely upon it, wherever it is in use accidents 
may be looked for; explosions attended occasionally 
with tremendous losses of life and property must 
continue to occur. Legislation can do something, however, 
to diminish the chances of the occurrence, to limit often 
the needlessly disastrous consequences when they do occur, 
and to provide adequate legal apparatus by which careless 
or wilful neglect or contravention of some few plain and 
obvious rules, when once defined and made law, shall be 
attended with sure punishment. 

It is useless to pour forth blame upon the existing 
Government for not having stringently, or at all, legislated 
on the subject last session. The subject is, in reality, one 
of the most difficult that a legislator, cognisant of the 
wants and necessities of trade, can approach, The refer- 
ence of the subject at the tail of last session to a select 
committee may really have been intentionally to shelve 
any legislation for a time ; but such ingenious devices for 
procrastination are one of the penalties we have occasion- 
ally to pay for Government by party. The Liberal party 
made a false move—some will say a succession of false 
moves—and were thrown out. Mr. Disraeli and his party 
found themselves in their place, and a masterly inactivity 
in everything was the mot d’ordre. But the bill was very 
properly shelved last session, for proper legislation on the 
subject could not then be had. There was no sufficient time 
for considering the numerous and complex questions that 
must be fully weighed, and that not by mere parliamentary 
orators or bill-drawing barristers, nor even by men as com- 
ee to settle many points as Major Majendie himself. 

oreover, those out of doors were scared from further 
explosive legislation by the experience had of the hurried 
and ill-considered bill on the subject of dynamite, or nitro- 
— which is stated to have had the effect of para- 
ysing the use of that valuable material in this country, 
while its use is constantly enlarging in Germany—indeed, 
all over Europe, and in America. Lctiatien is obviously 
needed; yet let us not be startled out of our sober senses 
by the clamour raised by the late explosion, but upon 
this most difficult subject adopt Lord Bacon’s wise maxim, 
“ Bide awhile to make an end the sooner.” We have on 
the Statute-book already two bad Acts—the one as to 
gunpowder, loose and insufficient; the other as to dynamite, 
needlessly and uselessly stringent. Let us not have 
another that, after dealing with a larger scope, may only 
make things worse. It seems to be forgotten that legisla- 
tion may be such as, under the hope and surface appear- 
ance of reducing danger, may actually increase it and 
magnify its consequences. It is, for example, highly 
dangerous that in every back street and in all directions 
small depéts of powder should exist in the hands of 
ignorant retailers with all imaginable chances for accidental 
explosion, and for its doing great personal injury. But 
suppose it were — to compel all these people to 
deposit their small stocks of powder in local or district 
public magazines under all due official care, and might not 
the result come that one of these magazines might explode, 
and the consequences be more disastrous, as the con 
gated amount of powder was ter than in the green- 
grocer or oilman’s shop or cellar with its 4b. or 5 Ib. 
only. When duly weighed there are some points upon 
which legislation can produce most useful results, and 
yet without trammelling trade and industry beyond 
endurance, which could only offer temptation to evade 
the law. Amongst these we may instance the trans- 
port of any but extremely small quantities of powder 
through the streets of cities should be penal unless it 
could be shown beforehand that no other way to its 
destination existed. Storage in large quantities should not 


be permitted anywhere inhabited by more than a certain 
number of persons within a given radius. Boats, trucks, 
wagons, or other moving transport, should be of specific 
construction and significantly coloured, so that every 


passer-by could know they contained powder. The 
methods and appliances for the package and transport of 
— should be subjected to a large and careful revision. 

e common light powder barrel, which dates back almost 
400 years, is no longer the best and safest mode of package 
that can be devised. 

It was anciently, probably the best that the state of the 
arts admitted, but it has been carried down to our own 
day chiefly because handy to move, very cheap, and sanc- 
tioned by long custom. With copper hoops, and the un- 
stinted material and workmanship of an arsenal, it may be 
pretty safe, but as supplied in trade it is the most frail, 
miserable, and pedo leaky vessel that could be em- 
ployed for its purpose. Why should not zinc canisters, 
with rectangular boxes or exterior cases, become obligatory / 
Once the change were made, the extra cost—if indeed there 
were any—in the long run would not be felt. Even 
the common wood barrel might be made more secure 
by placing within it a loose bag of suitable size and 
shape, formed of coarse woollen® material coated on 
the inside—next the powder—with some soft and ex- 
pansible coating like an oilcloth. Into the bag the 
powder might be filled, and then the neck of the 
bag securely tied over before heading up the cask. 
This simple precaution alone would render leakage 
by rough handling almost impossible, and would 
in some other ways make the contents less dangerous. 
Mechanical contrivance can do much, but it should pre- 
cede legislation, and be thoroughly thought out and 
approved by competent men before legislation is attempted. 
Auy Act now to be passed should also cover gun-cotton 
and all other explosives ; and here we are landed into 
another set of difficulties. From the experience we have 
before now had, we are convinced that the utmost difficulty 
will have tobe encountered in obtaining veracious and trust- 
worthy information as to some of these explosive compounds, 
in the production of which some of those who will come to 
be trusted as authorities and witnesses are, more or less, 
self-interested. Not so long ago it was trumpeted as one of 
the many virtues of gun-cotton that it could be kept 
immersed in water, and was then perfectly safe and inex- 
plosive. Now we have it on equally good authority that 
it can be exploded wet as readily as when dry, and with 
quite as formidable effects. Above all, when we legislate, 
it seems important that the law should fix the respon- 
sibility of explosion, when shown to have resulted from any 
avoidable cause, somewhere and on some one. If it were less 
serious it would be absolutely ludicrous that the house- 
holders in the Regent’s Park, whose windows and doors 
have been stove in and their roofs blown off, should have to 
run about petitioning the Executive and the Lord Mayor 
to tell them how they can get at the perpetrators of all 
this. Morally, those are the perpetrators who sent along 
the Regent’s Canal five tons of powder without taking 
sufficient care for its safety and for that of the lives and 
property of all those who were to be passed by en route. 


TORPEDO EXPERIMENTS, 


Tae Oberon torpedo experiments, with the details of 
which our readers must be tolerably familiar, have given 
occasion for a somewhat interesting discussion in the 
correspondence columns of the Zimes. Two gentlemen, 
writing under the titles of “ Vigilans” and “ Investigator,” 
have taken opposite views concerning the propriety of 
conducting such experiments. “ Vigilans” insists that they 
can only do harm by teaching our ible enemies how 
best to assail our ships of war; while “ Investigator” holds 
that the information we shall ourselves derive from them 
will more than repay us for anything we may lose by 
teaching Germany, Russia, or France, as well as ourselves, 
how a torpedo can best be constructed, laid down, and 
used. Standing on its own merits alone, the controversy 
does not ss much importance; but in the Zimes of 
Tuesday last will be found a leader on the same subject which 
contains statements and arguments deserving attention. 
We need hardly say that we agree wholly neither with 
“Vigilans” nor “ Investigator.” They both take partial 
views of the questions they discuss, as is the manner of 
those who seek to ventilate their opinions in the columns 
of the daily press. ‘The truth lies between them—both are 
wrong and both are right. We hold with “ Investigator” 
that the experiments ought to be carried out, but we do 
not stop here. We also hold with “Vigilans” that we 
should keep the information acquired by these costly 
experiments very much to ourselves; and we believe 
that a grave error has been committed by permit- 
ting the officers of foreign Governments to be present, 
to take notes, and to acquire the most accurate information 
concerning the results obtained. In thus _— facilities 
for acquiring information at the disposal of foreign Govern- 
ments we are pursuing a comparatively antiquated and in 
every way objectionable policy. It is not necessary that 
the Oberon or any other experiments should be conducted 
with absolute secrecy; but it is one thing to permit the 
publication of results in general terms in the columns of 
the press, and another to enable naval and military officers 
of other nations to obtain the most minute information 
that the experiments will afford. The only justitication 
we have ever heard urged for such a policy is, firstly, that 
accounts of the experiments will obtain publicity directly 
or indirectly, that as a consequence other Governments 
will know, whether we like it or not, ali that we are doing, 
and that it is just as well to give with a good grace what 
we cannot keep; and secondly, that other Governments 
reciprocate, and teach us all that they know. In other 
words, on this theory, we in common with other nations 
spend large sums in educating each other; and France, 

ussia, Germany, England, Turkey, America, and certain 
minor Powers, combine to form a species of Mutual- 
Instruction-in-the-Art-of-War Society, with the full under- 
standing that when occasion arises, and the members of the 
society fall out with each other, they may practice all that 
they have learned. Thus the art of war is improved, and 
we may be certain that when fighting begins our foes will 
not puzzle us by their ignorance, as might be the case if 





they were not properly taught. 





PSs 


} 
N 











272 





THE ENGINEER. 


Ocr. 9, 1874. 





~— 





—- 


=— = 


Now, to both these arguments there is, we think, a very 
sufficient answer. In the first place, if our Government 
saw fit to keep their information private as regards im- 
portant details, although the broad facts were made public 
property, no one would have any cause to complain. 
much would be known by outsiders in England as they 
would care to know, and minute and exact information 
would be submitted only to the members of our own mili- 
tary and naval circles, and if it were once made a point of 
honour that these minute details were not to be published, 
we feel certain that they would remain professional secrets 
to the end of time. We do not, it will be observed, advo- 
cate absolute concealment. A manufacturerholding valuable 
trade secrets seldom refuses to permit other manufacturers, 
possibly rivals, to pass through his works, and gain what 
generalinformation they can concerning the system of manu- 
facture adopted; but he jealously guards certain facts, and 
he takes very good care that a too inquisitive visitor shall 
have no opportunity of acquiring any precise information 
concerning them. This is just the system which we, asa 
nation, should adopt. By all means permit foreigners to 
visit our arsenals, or to go to Shoeburyness and see our 
gunnery experiments; but let us keep detailed information 
to ourselves, instead of, as it sometimes happens, literall 
forcing it upon others with a lavish generosity whic 
savours strongly of folly. As regards the second argu- 
ment, to the effect that if we teach we are taught, the 
reply is, that it is not true that we are taught at all. The 
experiments conducted by foreign Governments, concern- 
ing which any information reaches England, are very few 
and far between. In fact, England is the gunnery school 
of the world. We are always experimenting, and at every 
important experiment a cloud of foreign witnesses is pre- 
sent, and these officers, it will be found, are usually care- 
fully selected, intelligent men, who permit nothing to 
escape them. Their note-books are perfect treasuries of 
information. Why France, or Russia, or Germany should 
incur the expense of experimenting, when each can have 
all the information that the most lavish outlay can obtain 
for nothing, we are at a loss to understand. The fact is 
that all the experiments carried out by other Governments 
during the last ten years are as nothing compared with 
the experimental work of a single year in England. Our 
Government has accepted the réle of unive ratuitous 
instructor, and deprived other nations of all stimulus to- 
wards experimental exertion. Therefore, we have nothing 
to learn from other nations of any value, and any argu- 
ment in favour of publicity, based on the assumption that 
we learn as much as we teach, is worthless. 

It is worth notice that a very large number of milita’ 
and naval men hold opinions on this subject identical wit 
our own, and it may be asked, who is responsible for the 
admission of foreign ofticers to our experimental grounds ? 
The answer is not very easily given. No one is respon- 
sible. It is the rule to send cards of invitation as a com- 
pliment to foreigners of any distinction, or, indeed, 
whether distinguished or not, if only they can in any way 
be looked upon directly or indirectly as the representa- 
tives of a foreign Government of importance. The fact 
that our own Royal Family is intimately allied with Ger- 
man princes, opens our dockyards and arsenals to Ger- 
many in a way that does not need explanation, but it would 
be uncourteous if we admit German officers to certain 
privileges, to refuse them to France, Russia, America, or 
any other nation, A very little interest brought to bear 
obtains the ticket or pass reqaired, and once on the ground 
the rest follows. The natural courtesy of an English 
officer, combined with a little pardonable pride in the 
magnitude and importance of the operations being con- 
cluded, suffices to loosen the tongues of every British 
official present. No one will fancy, for example, that it 
was possible that minute information concerning the 
Oberon experiments could be withheld from the foreign 
officers on board the Government tugs present. We only 
take the Oberon experiments as one example out of many. 
The mistake lay, and we say it with all due courtesy, in 
permitting foreign officers, or foreigners of any kind likely 
to pick up information, to be present at all. Our very 
gracious and conciliatory policy in this respect is, we do 
not hesitate to state, only in favour with a very few; but 
these few are sufficiently powerful to resent all inter- 
ference that does not come direct from Parliament. May 
we venture to hope that Parliament will make itself heard 
on the subject before many months elapse ? 

So far it will be seen that we fail to support the views 
held by “ Vigilans,” but the Z%imes goes indirectly yet 
further. The leader to which we have already referred 
contains two or three statements, the importance of which, 
although they involve nothing not previously well known, 
cannot be overlooked. While we place our most costly 
secrets at the disposal of foreigners, we absolutely debar 
our own officers from obtaining information which we 
volunteer to Germany, Russia, or France. 

“ Nothing,” says our contemporary, “can well exceed 
the frankness with which we sometimes place at the dis- 
posal of -foreign visitors—military, naval, or civil—the 
details of our warlike manufactures, while at the same 
time we diligently and successfully place obstacles to such 
information in the way of our own officers. The most 
astonishing stories are current in illustration of this 
anomaly. About twenty years ago we had a celebrated 

vercussion fuze for spherical shells, known as the ‘ Moorsom 
Pize’ The manufacture of this article was jealously kept 
secret even from the highest artillery officers, and the first 
description, we have been informed, that such officers saw 
of the fuze they were using was in a translation from a 
Russian pamphlet. A still stronger instance is of more 
recent date. A diagram was drawn by an officer showing 
the various distances at which British and foreign iron- 
clads could be perforated by our large guns. War 
Department printed a number of copies, but the Admiralty 
suddenly became alarmed, and the supply was locked up. 
An enterprising attaché had, however, previously got ho 
of a proof copy, and a fac simile appeared in his report to 
his own Government, which was subsequently circulated 
to all the Governments of Europe. Our officers, conse- 
quently, are still deprived of authentic information which 


would be serviceable to them, while all the facts are in 
the possession of every foreign Government. In this very 
matter of torpedoes the Admiralty give permission to 
foreign officers to go through our torpedo course, and thus 
to acquaint themselves with our method, while at the same 
time the official instructions have been printed with 
ostentatious secrecy, and even a copies cannot be 
obtained by our own officers. The remedy, however, in 
this case is very simple. Very shortly after the report was 
thus secretly printed in England it was sold in New York, 
and English officers are simply put to the trouble of order- 
ing it from the New York publishers.” 

n the foregoing passage an error occurs which it is 
worth while to correct. The diagram of the range and 
penetration of guns there referred to was expressly prepared 
for this journal, and published in our impression for 
May 17th, 1872. So far as we are aware the War Depart- 
ment never printed any copies of this diagram. Tt is 
meyers that they may have produced something similar, 

ut “locking the supply up” was an extremely useless 
Pp ing, as we can say with tolerable confidence that 
there is not a military or naval English officer in existence 
interested in gunnery who does not a copy of our 
diagram. And we may further add that that diagram, 
useful, if not invaluable, as we believe it to be to our officers, 
taught nothing to Russia or Germany with which they 
were not acquainted. They were English officers, 
not Germans or Russians, who did not know what their 
own guns could and could not do. Apart from this matter, 
however, the passage as it stands in the 7'imes is substan- 
tially but too accurate. It ex a policy which cannot 
be justified on any conceivable ground. Is it too much to 
hope that now that attention has been called publicly and 
prominently to the facts, steps will be taken to control 
that exuberant generosity which a to be the dis- 
tinguishing feature of the War Department and the 
Admiralty. If they find it too much for official nature to 
keep a secret, let them remember that willing recipients of 
information are to be found in our own army and navy, 
and that when the number of tickets for an experimental 
“ field day ” is limited, Englishmen, not Germans, Russians, 
or Frenchmen, should obtain all that can be bestowed. 
However, whether English officers are or are not supplied 
with information, it is certain that our friends on the 
Continent can learn quite as much as it is good for them 
to learn from the columns of the daily press, and to that 
source of information we trust they may in future be re- 
ferred. This advice does not extend to experiments of no 
importance which we sometimes carry out. Their cost 
would not be money wasted if it afforded us an opportunity 
of acting civilly to our neighbours, 


TEMPLE BAR, 


Some entertain no very fervent wishes for the preservation 
of Temple Bar anywhere. Out of the way where it has so 
long been a public obstruction and nuisance it must go 
sooner or later, and the sooner the better. It has not, and, 
indeed, it never had, any raison d’étre, except as a con- 
trivance for stopping Royal processions, and under the guise 
of overflowing loyalty extracting toll in the shape of knight- 
hoods and so forth, and in an wsthetic or imaginative point 
of view, Gog and Magog grimacing in the window-ledge of 
Guildhall, or the “men in armour” on Lord Mayor’s day, 
are about equally worthy objects of veneration and preser- 
vation, Still, as we have said in a former article 
a few weeks since, it has certain pretensions, though 
of a very humble kind, to be viewed us in some 
sort, a national monument. Hence whenever its doom 
shall have been pronounced the question will arise—and 
ought to be considered with gravity and fulness—shall its 
materials go to the building-yard and the rubbish heap, or 
shall it be carefully removed to some other site, and then, 
with more or less renovation and moditication, both of 
oo elevation and of purpose, be preserved visibly for 

uture generations ? 

The question mainly turns upon finding united a 
suitable new site, and a real and new suitable use or 
purpose for it. In its present position it cannot remain, so 
that even if we admit that it stands exactly where the 
ancient Templars’ City Gate stood—which we imagine very 
doubtful—it can mark that spot no longer, and if so, any 
one new site is as good as another so far as the original 
purpose of Wren’s archway is concerned. Nor by its re- 
erection must we be content with “robbing Peter to pay 
Paul” and remove the structure between Fleet-street and 
the Strand to block up some other thoroughfare. Nor will 
it answer architecturally to set it down in any spot where 
it will be brought into close or glaring visual contact with 
very new or very splendid buildin But cannot some 
new site be found for it which may fulfil these conditions 
and some others which we forbear to enlarge upon? We 
think there can. There is so far a great want of communi- 
cation with the Embankment between Blackfriars and 
Waterloo bridges, and a good iage-way must before 
long be formed within those limits to connect Fleet-street 
and the Strand with the river side. But pedestrian com- 
munication will always be needed in addition. One of 
these passages already exists at Essex-street, Strand. It 
is greatly obstructed at its lower or southern end, where a 
narrow and mean flight of stone steps of some 4ft. or 5ft. 
wide alone connects it with the Embankment by leading 
the Dee sg down amongst back lanes and dirty slums. 
If Temple Bar, then, were removed to the spot and re- 
erected _ the level of the top of those steps, it might be 
made to form an architecturally good termination there to 
Essex-street, as seen from the Strand, and its central 
opening would become the access to a new broad and 
expanded flight of steps landing us upon the level of the 
Embankment. The aspect of a grand flight of steps here, 
crowned by the archway and its adjuncts, would be by no 
means devoid of architectural grandeur and imposin 
effect. The cost of this, which would be a real and ae 
public improvement, could not be very great, and it would 
anticipate a public need which will be far more t 
than it is now, when the new Law Courts shall have 
built and brought into use, Architecture is not directly 





our province, e shall, therefore, enter into no further 





details as to the reconstruction of Temple Bar on this site 
than the lower part of the existing design must be raised 
some 5ft. or 6ft.,80 as to give the whole greaterdignity and 
more of the character of a Roman triumphal triple arch- 
way, and the present elliptic arch should be exchanged for 
a semicircular one, with some increase to the dignity of 
the structure. 

There would be no structural difficulty not easily to be 
overcome in preserving the entrances to the Temple 
Gardens, and to the buildings on the same level in 
proximity to the lower end of x-street. If necessary 
or architecturally desirable, the broad footway from the 
existing southern end of Essex-street might be prolonged 
upon an arched viaduct and on the same level as far south 
as to the line of the north, or land side of the Embankment, 
and there the Temple Bar structure might be reconstructed. 
It would then form a conspicuous object from that noble 
thoroughfare. 

Trained architects will, we think, readily agree with us 
in appreciating the artistic advantages nm | capabilities of 
this site, but should unexpected opposition or difficulties 
as to its realisation occur, then might we suggest that if 
the authorities concerned would give a site for its erection 
in the — Gardens, and in the line with the Embank- 
ment, the old gateway might be made into a not ungraceful 
object by reconstructing its lower portion so that it should 
become a lightsome and handsome chamber, to be used as 


a resting place or shelter for the use of the public who 
frequent the Temple Gardens, and who will in future 
years, when the trees have got r, use the Embank- 


ment as a pleasant resort for air and exercise on summer 
evenings when the day’s toil is done. 

If ever, and wherever, re-erected, a tablet should be 
placed above the centre arch, or an inscription cut upon 
the entablature beneath the entasis, recording the past 
history, and cause and objects of the removal, and recon- 
struction of the structure. It might be in such choice 
Latin as City Chaplains or Remembrancers are supposed to 
have at command. But what of the ancient site PTs no 
mark to record the spot so hallowed in civic eyes? Yes; 
at either side of the widened Fleet-street, and in line with the 
footway curbing, might be placed a bronze socket, perhaps of 
cingue cento design, and of as large and noble proportions 
as may be without obstructing traffic. Into these on féte 
days fit two lofty red Venetian masts, with gilded tops, 
and prepared to sustain a great velum, or curtain, of 
some richly-coloured cloth, stretching from side to side 
across the street, and prepared to be drawn up and folded 
together when required. Upon its gold-embroidered 
borders we might have the Domine dirige nos, the red hand 
and dagger, and all other heraldic emblems dear to Man- 
sion House tradition. This’ would as effectually bar 
royal processions, and far more gracefully, than ever did 
Temple Bar itself, of which it would be the emblem and 
site record, and after its festal service it could be all 
removed, leaving the bronze sockets alone as permanent 
marks. These would not lose their significance, even 
though in years to come the old City Corporation should, 
as is devoutly to be hoped, become expanded into the 
municipality of London, especially if similar sockets in 
cast iron should be placed all round the line of the ancient 
City walls, when crossed by existing streets, 








LITERATURE. 


Tron and Timber Railway Superstructures and General Works. 
By J. W. Grover, M. Inst. C.E. London: E, and F. N, Spon, 
48, Charing Cross. 

Tuis work consists of some forty lithographs of timber and 

iron bridges, together with some specifications for ordinary 

railway works and permanent way. We cannot con- 
gratulate the author upon the style of his designs. With 
one or two exceptions of timber superstructures, all the 
designs—which are of the open web type—have three sets 
of bars in the web, one in a vertical and two in a diagonal 
direction. Every scientific engineer is now well aware 
that one of these three sets is superfluous, and its employ- 
ment 7 signifies so much waste of material. Timber 
trusses, and those of iron on a very small scale, such as 
gantries, are exceptions to this rule. Gibs and cottars, in 
our opinion, do not form suitable connections for bridges 
of spans of 40ft. Mr. Grover confines himself strictly to 
girders of only one type—those with open webs and 
parallel top and bottom flanges—if we except a couple of 

es devoted to skeleton elevations of plate girders. The 
volume is well printed, and the lithographs clear, especially 
the lettering and dimensions, <A glance at page 23 will 
best show the manner in which the text is arranged. We 
question the good taste of an author including in what are 
intended for model specifications one of his own “steel 
spring washers” as an essential item of permanent way. 

It is a common mistake in getting up books to crowd too 

much matter into too small a space. In the volume before 

4 . is manifest that the opposite extreme is equally pos- 

sible. 








Theory of Arches. By Professor W. ALLAN, New York: D. 
Van Nostrand, publisher, 23, Murray-street, and 27, Warren- 
street. 1874, 

In this little treatise, which forms the eleventh number of 

the publisher’s “Science Series,” the author takes as his 

model the method — by the late Professor Rankine 
of investigating the subject, and introduces amplifications 
and explanations of his own. He, in the first place, makes 
the ordinary assumption that the arck may be represented 
by a chain or cord, and the strain theoretically investi- 

ted. By reversing the cord, and supposing it replaced 

y a thin metal strip capable of resisting a compres- 
sive strain in the direction of its length at any point, we 
obtain the “linear arch or rib.” Practically this particular 
description of arch has no existence, but it forms the basis 
from which the form of equilibrium for actual arches of 
construction may be determined. Thus, knowing the 
form which would be oneeet Wy i wp arch under 
any given disposition , the line of resulting pres- 
pan bmg found for a real arch. The author investi; 
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tes also the principle of the geostatic and hydrostatic 
cae. We think = distaen of the contents of the little 
volume into chapters or sections would facilitate the 


. perusal of it, 


Short Logarithmic and other Tables intended to facilitate Practical 
Calculations, and for solving Arithmetical Problems in Class. 
Londen: E. and F. N. Spon, 48, Charing Cross. 1874. 

Tne dozen pages before us contain the logarithms of num- 
bers as far as 1600 to five places of decimals, together with 
various short tables constantly used by engineers in their 
professional calculations. The tables of “ Useful multi- 
pliers,” and “ Multipliers for conversion of English and 
French measures,” will be found valuable, and will very 
much facilitate that description of labour which is not 
only entirely unprofitable, but of all others the most 
liable to error. The contents comprise tables of the 
weight of the ordinary constructive materials, squares and 
cubes, and areas of circles, 





THE SALFORD MANURE WHARF. 


WE recently paid a visit to the scavengers’ yard belonging to 
the corporation of Salford, in order to inspect the experimental 
works of the Universal Charcoal and Sewage Company, Limited. 
Before proceeding to describe the works, we must. explain that 
the corporation of Salford is endeavouring to restrict the use of 
water-closets as much as possible, and has adopted the “ pail” 
system of removing nightsoil. This system consists in placing 
an iron pail under the seat of the privy to receive the nightsoil, 
and which js removed as frequently as is necessary through a small 
door, These pails are covered with a lid, and placed in a van 
specially constructed for the purpose, provided with a roof and 
doors at the sides for the admission and removal of the pails. 
An empty pail is substituted for a full one at each collection. 
The scavengers’ yard is a large area, completely surrounded by 
buildings, and having a branch from the canal, by which means 
the manure can be sent into the country in boats. The entire 
space is nearly covered with heaps of manure, nightsoil, and 
street sweepings, which appear to accumulate more rapidly than 
they can be removed. We congratulated ourselves on making 
our inspection on a cool day, for the effluvia under a hot summer's 
sun must be intolerable; and whatever may be the wisdom of the 
system adopted by the authorities, there can be no question that 
the existence of such a nuisance as this yard must be should not be 
tolerated, much less sanctioned by the health authorities of any 
borough. To add to the attractions of the locality, the corpora- 
tion of Manchester has another similar yard on the opposite side 
of the river Irwell. Prior to the erection of the sewage company's 
works, the contents of the pails were simply mixed with the 
street sweepings, and to a considerable extent this practice still 
prevails, as the plant of the company, being only of an experi- 
mental nature, is not adequate to treat the contents of all the 
pails, about two thousand of which are in use. 

We may remark that six or seven of the principal towns in 
Lancashire have adopted this system, which originated in Roch- 
dale. We must now describe the operations of the company. In 
a low, dilapidated, and nearly windowless building, which was 
erected for a previous attempt to utilise town refuse, are placed 
the retorts and machinery of the company. The retorts, two in 
number, are cast iron cylinders, 9ft. long and 2ft. 8in. internal 
diameter. On the inner surfaces are cast a number of ribs, 
forming a kind of hollow screw. One retort is placed above the 
other and inclosed in a brick furnace, The street sweepings are 
carted into the shed and hoisted to a platform situated above the 
upper retort, into which they are fed through a hopper. The 
retorts are made to revolve by steam power, and the action of 
the internal screw conveys the sweepings to the opposite end of 
the upper retort, when they drop down a shoot into the lower 
one, through which they travel in a similar manner. During 
the whole time the retorts are exposed to an intense heat, and in 
any subsequent operations a third retort would be added, to 
utilise heat which at present is wasted. The action of the heat 
converts the sweepings into a finely-pulverised charcoal, which is 
discharged from the lower retort by passing through a spiral 
pipe placed outside the furnace in order that the charcoal may 
become gradually cool; if necessary, the lower portion of this 
pipe could revolve in a water-trough. 

So far we have now obtained a thoroughly efficient charcoal, 
made solely from street sweepings, and available for deodoris- 
ing purposes, for which this material is admitted to be most 
valuable, and is adapted for use in dry closets, in the wards of 
hospitals, public urinals, mouths of sewers, and for mixing with 
all kinds of offensive material. By its use all decomposing sub- 
stances are rendered perfectly harmless, so that they may be 
— without offence or danger in the daytime instead of at 
night. 

We now come to the second part of the process. On the 
arrival of a van with the pails, they are emptied into a shallow 
tank formed in the floor of the shed, and a few shovelfuls of 
charcoal are immediately thrown on to the nightsoil. The effect 
is certainly surprising, the offensive odour being immediately re- 
moved. ‘The mixture is well incorporated, placed in sacks, and 
sold for manure at a very reasonable price, which, however, it is 
stated, leaves a reasonable profit to the company. The street 
sweepings are also ground and mixed with certain proportions 
of clay and then charred, in which condition they are used for 
the filtration of sewage. 

There can be no doubt that the manure manufactured by this 
company must possess highly fertilising properties, as it is 
entirely composed of nightsoil and carbonised street sweepings, 
which latter contain a large quantity of animal droppings. We 
should have stated that owing to the want of space for the 
apparatus for utilising it, the ammonia generated in the retorts is 
led into the furnace and burnt; thus a valuable article is wasted, 
and in this, as many other respects, there is room for consider- 
able improvement in the plant to insure greater economy in 
labour and fuel. But these works must not be criticised too 
closely in detail ; they were ee merely to ascertain — 

arcoal i werful deodorisi roperties co 
suanetianteved foes | tai means Oe Soot whieh would be 
commercially profitable. This appears to have been accom- 

ished, and if the Rochdale system of collecting nightsoil is to 
me extensively adopted—which we are inclined to doubt— 
then there can be no question that the plan of mixing and 
deodorising the nightsoil with charcoal is the best that can be 
employed. As the cost of wood or animal charcoal precludes 
their use for this purpose, then the process which we have 
just described }will undoubtedly come into operation. 

The invention is that of Messrs. Robey and Chantrell, and we 
must express our thanks to those gentlemen, as well as to the 
chairman and other officials of the for the courtesy and 
attention with which they explained whole of their system 
to us. 





LIGHT DRAUGHT STEAMERS. 


dag he tre om ge the range of navigation in 
many important districts abroad, by the want of y light 
draught steamers. In South America there are large tracts of 
country well adapted for coffee planting for example, which would 
quickly be utilised by enterprising speculators, if only adequate 
means of communicating with the coast could be provided. The 
only highways are the rivers and their tributaries, and many of 
these tributaries—and even comparatively im nt streams, 
cannot be utilised in the dry season for want of water. To pro- 
vide for this, Messrs, Yarrow and Hedley, of the Isle of Dogs, 
have recently undertaken the construction of some small 
steamers which draw less water, we believe, than any 
others afloat, and on Saturday last a trial trip, in every 
respect successful, was made with the first of these boats 
from the Temple Pier to Greenwich, and thence to Teddington. 
This little craft has been specially designed for the navigation of 
the upper waters of one of the rivers in Brazil, chiefly for the con- 
veyance of passengers. The conditions imposed on the builders 
were that the launch should not draw more than 7in. with steam 
up and fully equipped, and not more than Yin. with twenty per- 
sons on board, om also that it should not be of too great a size to 
reclude its being exported whole to the Brazils on a ship’s deck. 
To meet these requirements Messrs. Yarrow and Hedley adopted a 
length of 45ft. by a beam of 8Sft. The machinery, which 
is placed amidships, consists of a pair of inclined direct- 
acting engines 5jin. diameter by 10in. stroke, working at 
1301b. per square inch, and driving paddles on each side 
54in, diameter. The engines make eighty revolutions per minute, 
which was found to give a speed of eight miles an hour, the con- 
sumption of fuel being 40 lb. of coal per hour. There is accom- 
modation for twenty persons forward of the machinery, and for a 
similar number at the stern. There are doubtless numerous rivers 
in the world which have hitherto been looked upon as unnavigable, 
simply because a draught so small as Messrs. Yarrow and Hedley 
have successfully obtained has been considered altogether im- 
practicable, and we cannot but look upon the result of the present 
improygment in river navigation as tending most materially to 
assist in opening up new districts hitherto unexplored. During 
the trial the boat drew, with seventeen passengers on board, only 
Shin. of water ; but openingsin her paddle boxes for oiling the bear- 
ings of the paddle-shaft had not been provided with doors, and 
through these, as the river was very rough, so much water found 
its way into the boat that at the time our measurements were 
taken there was nearly an inch of water in her, which on a per- 
fectly flat bottom, of course represented an increased immersion 
of nearly an inch. It will be seen, therefore, that the builders 
were far within their limits, and have produced what is, we believe, 
the lightest draught steamer ever constructed and capable of 
carrying rene. This craft is built of steel plates only y,in. 
thick, and treble riveted. In spite of her extreme shallowness, 
she is remarkably stiff, and as she will be worked on perfectly still 
water we have no doubt that she will give perfect satisfaction. 
We shall illustrate this little craft in an early impression. 








New Rat.way Guipe.—Some months ago we briefly noticed 
the novelty in railway guides introduced by Messrs, Bemrose and 
Sons, of London and Derby. We have now received a further copy 
of the ‘‘ Panoramic Guide.” This isdevoted tothe London and North- 
Western, and is edited, ss were its predecessors, by Mr. R. Kemp 
Philp. It is capable of affording much entertainment and infor- 
mation to travellers who are curious about the country through 
which they pass on their journeys. 

THE PROPOSED INCREASE OF THIRD-CLASS FARES,—With 
reference toa paragraph which has appeared respecting the increase 
of third-class fares by fast trains, to-day’s York Herald believes 
the statement that the North-Eastern Company intend to increase 
theirs by 15 per cent. is not strictly correct. ‘*There is, however,” 
it adds, “‘no doubt on the point thus far—viz., that railway 
directors are not disposed to allow their shareholders to bear any 
part of the loss or expense which may arise from the demand of 
the Revenue Department for wy Tp on fares by third-class pas- 
sengers ; but that the public will be made to bear, in one way or 
another, the full consequences, direct and indirect, of the action 
of the Government in this matter.” 

THE New York CoLossevm.--This unique wrought iron build- 
ing has lately been erected in New York, for the purpose of ex- 
hibiting the well-known paintings ‘‘ London by Day ” and “‘ Paris 
by Night.” In the construction of the Colosseum the employment 
of the least substance and weight, combining the greatest strength 
of material, is very remarkable. The largest wrought iron used is 
3hin. by Slin. T, two of which forming one post are set 6ft. apart 
at the bottom and 3ft. at the top, and these rise to 75ft, above the 
stone foundations. Thirty-two of these ladder-posts have been 
arranged and form an immense circle of 571ft., the whole being 
bound and bolted together by 34in. angle iron, and braced in the 
most secure manner, 
built on the same principle, and from the top of this, the observa- 





| 


In the centre a tower 140ft. high has been | 


tory, batches of visitors, 150 in number, stand and look down upon | 


the canvas representations of London and Paris which drape the 
outer wall. The visitors ascend by means of a steam elevator, and 
around the tower extends the promenade, The Colosseum is the 


largest iron structure in America, and has been designed and built | 
| materially injure both navigation and drainage. 


by an English engineer, Mr. John Crump, of Philadelphia. 
SALE OF AMERICAN Monrtors.— The New Orleans Times reports 


ON THE PREVENTION OF THE INUNDATIONS 
OF NAVIGABLE RIVERS.* 


By Mr. James Lynam, C.E. 


THE eé eering works necessary to regulate navigable rivers 
such as the Shannon, so as to maintain a good navigation and 
prevent the inundations of the contiguous lands and —— may 
be far more easily, quickly, and economically executed by con- 
structing wholly movable regulating weirs, such as the French 
barrages mobiles, than by the system of solid stone weir mounds 
hitherto used, or by the system of immovable iron walls with sub- 
merged sluices, recently proposed for the Shannon. The complete 
improvement of the river Shannon both for drainage and naviga- 
tion was provided for by the Act 2 and 3 Vict. c. 61, and extensive 
works were executed between 1840 and 1850 by the Irish Board of 
Public Works, at a cost of £584,800. Many shoals were cut away, 
and four large locks were built. Half of the money expended was 
a free grant from the Imperial Treasury, and half was levied on 
the riparian counties, and fully paid with interest by instalments, 
In 1850 the commissioners reported the works in the fresh water 

rtion of the river (above Limerick) complete, and they reported 

urther that the drainage was complete, and that the lands would 

never again be inundated, except perhaps for a few days under 
very exceptional circumstances in winter. These premises, so 
officially made by the commissioners in 1850, have not been 
realised, Every year since, large areas of Jands on the Shannon 
have been inundated, and on many oceasions the inundations 
continued for months and did great damage. Every spring, and 
frequently in summer and autumn, the lands are saturated 
injuriously and slightly flooded. In 1861 the whole of the crops 
were destroyed. Again in 1872 and 1873 immense damage was 
done. The subject has been much discussed, and it has been 
inquired into and reported on by select committees of both Houses 
of Parliament. 

Last session an Act was passed providing for the improvement 
of three of the eight reaches of this great river, and appropriating 
£300,000 to defray the cost of the necessary works. Half this 
sum is to be a free grant, and half is to be repaid by the owners 
of the lowlands to be drained. The area of the lands to be 
charged for the cost of the works is—lands liable to be flooded in 
autumn, 9500 statute acres; additional flooded in winter, 6000; 
saturaved in high winter floods, 2500; total, 18,000 statute acres, 
A levy of £150,000 on this area would be at the rate of £8 6s. 8d. 
per statute acre. It is doubtful whether the owners of the lands 
will assent to this project and bind their estates for the repay- 
ment, and there is a clause in the recent Act providing that no 
work shall be commenced until two-thirds of the landowners 
assent. If works could be designed that would improve the 
drainage and the navigation to the extent necessary and desired at 
a cost of £200,000, one-half of which, £100,000, would be the whole 
charge on the lands, being £5 10s. an acre, the landowners, though 
considering the charge a high one, would sign the legal form of 
assent which binds the Ae. for the repayment, and this great 
national work would be carried out. 

The requirements of the project are:—To maintain in dry 
summer weather on all the locks sills at least Gft. depth of 
water for steamboat navigation, which will give 6}ft. in the river 
and lakes in the shallowest parts, To preserve the low lands 
from inundations from February to October, The area of the 
rain basin of the river at Killaloe, 15 miles up stream from the 
tide at Limerick, is 2,600,000 acres, and this contains about 67,000 
acres of lakes. The lakes in very heavy rainfalls rise Gin. or 
8in. in twenty-four hours. There is but one record in forty years 
of a rise of a foot in twenty-four hours in Lough Derg, The 
navigation minimum level of 6ft. on the lock sills, which gives 
6}ft. on all intermediate shoals, is fixed by the plans and sections 
on which the Shannon Act, 2 and 3 Vict. c. 61, is founded, and 
is well known, as the old locks remain as they were before that 
Act, and it is in some reaches 2ft., in some 3ft., in some 4ft, under 
the level of the low lands. Therefore there is a considerable range 
for flood water between the low level fixed on for steamboat 
navigation and a high level that will not injure the crops. The 
greatest high winter tlood of the Shannon, passing off at Killaloe, 
is estimated to be 1,600,000 cubicfeet per minute. The quantity of 
maximum autumn floods, and ordinary winter floods, which the 
Government engineers consider it necessary to provide a channel for 
at Killaloe, is 1,200,000 cubic feet per minute. The rise of the 
Shannon in great rainfalls being less than a foot in twenty-four 
hours, and the area of its lakes being 67,000 acres, with a rain 
basin flat in the upper portions and mountainous in the lower, it 
should be very easily regulated. Yet £584,000 have been ex- 
pended on it without accomplishing much good; and £300,000 
more are now considered necessary to improve three out of its 
nine reaches, at a cost additional to that already paid of £8 63, 8d. 
per acre, 

The works executed under the Act 2 and 3 Vict. c. 61, have 
failed by an error in river engineering. The commissioners under 
that Act built eight great solid stone weir mounds across the river 
at eight great shoals, which they cut away. Those weir mounds 
are in plan of the form of a half horseshoe, obliquely across the 
river, and have no sluice nor flood-gate of any kind in any of 
them. They are 6ft. to Sft. high, and several of them are 4ft., and 
some 8ft. broad on top, They maintain the legal level of the water in 
dry summer, and do no harm to the land, but in wet weather they 
The surplus 


| water of even ordinary wet weather cannot pass off over them, but 


asale, on the 12th of September, of eight United States’ ironclad | 


gunboats, which have been lying idle in the river for years, Five 
of the boats were built for river service, and the three others 
cruised through the Gulf of Mexicoduring belligerent times. Atpre- 
sent they are not deemed fit for active service, but still by trifling re- 
pairs they could be rendered very effective, if not almost as good 
asnew. Their machinery isin perfect preservation. Each of these 
boats must have <a cost from two to three hundred thousand 
dollars, and they sold for about 8500 dols. each on the average, 
owing to the almost entire absenceof competition. It was estimated 
that the machinery and the boilers must have originally cost up- 
wards of 70,000 dols. for each boat, so that if they are ripped ap and 
sold as junk thebuyershave a bargain. Theguns were not sold with 
the boats; they have been reserved. The sale occupied | 25 
minutes. The Secretary of the Navy has reserved to himself the 
right to reject these bids, but it is thought that he will let the boats 
goat the price. Considerable speculation was rife as to what 
disposition the purchasers will make of the boats. They are too 
valuable to sell as junks, and the Cuban insurgent service is hinted 
at as a possible use to which they may be devoted. 

DANGEROUS CONVEYANCE OF GUNPOWDER.—At an inquest held 
on Wednesday morning at the Royal Mason Tavern, Cross-street, 
Poplar, on a casual remark from the coroner relative to the late 
disastrous explosion at Regent’s Park, a sergeant of police, who 
was watching the case, stated to the coroner and jury, that only on 
ar os ee a police cons . be was on duty at 

lackwall Stairs, having his suspicions aroused, stopped a wagon 
which, on examination, was found to contain twenty barrels of 
gunpowder. One of the barrels, by some means or other, had got 
staved and the head knocked off, the contents being strewed on 
the bottom of the wagon. These barrels were partially concealed 

some logs of wood, the whole being covered by a taupaulin 
eet. Seeing the cover was not of the regulation size, the wagon was 
taken to the Poplar police-station, where it was detained. Inthe 
meantime the authorities were communicated with as to what 
steps should be taken, and a reply was received to the effect, that 
after a close | patano of the Act of Parliament, relative to the 
conveyance of gunpowder, the only remedy left in the hands of the 
authorities was to take the name and address of the owner of the 


nb, who would then be ed. This was 
oa thes ‘wad allowed to pres on its wap, tae detloatinn 
as far as the sergean’ remember, Paddington.—- 


Stan 





gradually rises and fills the river and all the lakes to the level of 
the lands, and thus destroys the immense reservoirs of those basins 
which might be made to retain the surplus of great rainfalls, 
Consequently, when a great rainfall occurs after damp or ordi- 
nary wet weather, or when three great rainfalls ocour in ten or 
twelve days, an inundation must result ; whereas, if proper regu- 
lating weirs existed, the surplus of all ordinary floods would be 
passed off as it falls to the sea at Limerick, and there would be 
the immense regulating reservoir of 67,000 acres of lakes 2ft. deep, 
available to retain the surplus of a great flood, which surplus 
would be passed off in the interval before a second great rainfall, 
and so on. The first great rainfall nor the second never does 
cause an inundation in the Shannon district. The failure of the 
Shannon drainage works is principally attributable to the unsuit- 
ableness of those eight weir mounds, It can be proved, and the 
proof is written out, that if a movable weir, such as that in the 
Seine river, at Port 4 l’Anglais, just above Paris, had been in the 
Shannon at Killaloe in 1861, in lieu of the existing weir mound, 
and had been properly worked, no crop would have been injured 
in the reach, thirty-one miles long, above it. In August, 1861, the 
whole of the crops there were destroyed by an inundation whose 
depth on the lands was merely 2lin. to 9in., while there was a 
clear fall—a cataract—of 2ft. 2in. over the weir mound just 
below Killaloe, 

The whole natural fall of theShannon from the town of Carrick- 
on-Shannon to Killaloe Bridge, 110 miles, in moderate floods is 
37ft, Yin. Indry summers nearly all this is at the weirs, the 
waterin the intermediate lengths being almost horizontal. In mode- 
rate floods 20ft. of this fall are wasted in cataracts over the weir 
mounds, and 16ft. only are effective in propelling the stream in 
the intermediate reaches, Even in destructive tloods 15ft. of the 
natural fall of the river are thus wasted. The whole effect of the 
natural regulating reservoirs of the 67,000Jacres of lakes is de- 


stroyed. 

The regulating weirs pro by the Government to be con- 
structed in lieu of the exi weir mounds are great immovable 
iron walls with submerged openings 6ft. long by 4ft. deep for 
sluices. The sluices are not to rise to the surface of the water, 
but are to have their upper lines 4ft. or 5ft, subm Each 
ope is surrounded at top, bottom, pny oy bw ges of iron 
pioten, When all the sluices are open to the fullest extent they 


* British Association. 
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Grants and Datesof Provisional Protection for Six Montbs. 
3120. Improvements in the simultaneous CLEaNsine of Woots from 
Grease and from burrs and seeds, the same being also applicable to 
other substances requiring similar treatment, Godefroy Sirtaine, 


Verviers, jum. 
3122. Improvements in the treatment of Human Excrement, both solid 
uid, and also other animal urine, and in the apparatus em: 
Bridge Baron Standen, Shipley, near Bradford, Yorkshire. 

3126. Improvements in q| tus to facilitate the Grinpinc and 
Surracine of Merattic and other bodies, H Gardner, Fleet-street, 
London. — A communication from Louis Dolmen, Vienna. — 11th 
September, 1874. 

3128. Improvements in Tank Furnaces for Saectinc Giass, Tom Kilner, 
Thornhill Lees, near Dewsbury, Yorkshire. 

ovements in a tus for InpicaTiInc and ReoisTeRine 

topher C in Snops, at Bars, and in other public places, Jehu 

itopher Cox, Queen Victoria-street, London. 

3132. 5 Tmprovementa in the construction of BaLLoons, and in apparatus 

le Sam, Joseph Simmons, Regent-street, London.—12th 
September, 1874 

3134. a rovements in VentTiLators, Fans, and blowing machines, 
David Pemberton Morison, Newcastle-upon-Tyne. 

3138. An improved Srray Generator and InJsector, the Hon. Cecil 
Duncombe, Nawton Grange, Nawton, Yorkshire. 

3140. Improvements in OnNaMENTING WovEN and Fettep Fasrics, James 
Olerenshaw Rigby, Stockport, Chi 

3142. Improvements in the machinery for the manufacture of Screw 
Nuts, Arthur Greenwood, Leeds, Yorkshire.—A communication from 
Moriz Vog'l, Te ay Moravia, Austria. 

3146. An improved Butron FasTener an tus for inserting and 
securing the same in leather or other mepee Alt Alfred Henry Uramp, 
Brixton, Surrey.—14th September, 1874. 

3148. Improvements in Preparine the Surraces of Carina, Gass, or 
earthenware to receive metallic deposi! its iby electro-chemical action, 
William Morgan London. — A com- 
munication from Bilev ne Raadhusstreede, 

3150. a ange in Fao-simmite Copies of Writixos, 
drawings, and delineations, y -** de Zuccato, Frith-street, Soho, 


on. 
3152. Improvements in Se Wer Gas Merers, Alfred Willmer 


3130. Ir 
— 








Pocock, Church-street, Westmins 
= Improvements in ‘the —— ¢ Banps or Straps _ + for 
ving machinery or for other purposes, James ngram, Wilmer 
Gardens, Hoxton, London.—15th September, 1874 


3156, Improvements in MAGNETO-ELEcTRIC Macuinzs, Richard Werder- 
mann, Princes-street, Surrey. 

3158. Improvements in Sxirt Srups, solitaires, breast pins, and other 
like articles, Henry James Nicole, Claremont-square, London. 

3160. a in the Preparation of Macuine Ors, Bernhard 
Ka olt-road, Crouch Hill, Middlesex.—A communication 
from Mele or Klosak, Vienna, 

3164. Improvements in Vatves for Pumps and other engines, Edward 
Dunning Barker, Bedford-row, London. 

3166. ta Improvements in the Preparation of TURKEY-RED Fasrics, Henry 

Abercorn Oil Works, Renfrewshire, N.B., and James 
William: "Jones, Dalmonach Works, yy Peano Dumbarton, N.B. 

3168. Improvements in Door Hanpies, Kyoss, and SPINDLES, Phineas 
Edward Ayton, Birmingham.—16th September, 1874. 

1788. a. ha eee William Robert Lake, me 


7 Improvemen‘ “, one and a 9 = the 
umn ond Om Biowats of at me ret Bag jun., and Leopold 
ssn, Jone ig, Bar, _ = or Straps for 


driving mac! 4,5 

3189. Improvements’ in ComBiIneD = yo and CaLornic Esornss, 
Robert Mi t, street, Hatton-garden, 

3190. Improvements in or with Steam and other Morive 
Power Enarngs, part of the invention on a © to the manu- 
facture of Gas, Robert Mudge Marchant, Kirby-street, Hatton-garden, 


London. 
$191. Improvements in Rotary Enornes, William Smith, Aberdeen, N.B. 
—A communication from William Smith, jun., Osaka, Japan. 
= Improvements in connection with Ovens, and used for anneal- 
ing, drying, and bl: wire, Alfred Littlewood, 
sist "Improvements in a) for Lirtixo, aig or Pressinc by 
Water, 4. or other liquid or fluid, Jonathan Hi olden, Gibbet-street, 


Halifax, 

3194. Improvements in the manufacture of Merat Boxes for Packino 
Sarpines, and for such like uses, Francois Leback, Poland-street, 
Oxftrd-street, London. 

2196. Improvements in machinery for Exrractine Peat, Karel Jurriaan 
Viehoff, South Ch y-lane, don. —A communi- 
cation from Ernest Balbiani, Rue de Constantinople, F. 

3197. Improvements in Rotter Skates, Charles William on Webb, ented 
North-street, Brighton, Sussex. 





fibrous materials to Carpivc or other Macuives, Andrew Hislop 


"4 ey 
3265. Improvements in apparatus employed for CrimpPina, 
Creasino, or Fotpinc Woven Fasrics, Lace, Leataen, or other 
Sarah Ann Senier and Edward Harwood, 


Berners-street, London.—A communication from Louis Dester boca, 


Paris. 
8267. Improvements in Rotary Ewyoixes, William Barnard Pinhey, 
Bennett Park, Blackheath, Kent. 
$275. Improvements in Specrroscores, William Ladd and Adam Hilger, 
_Beak-street, nt-street, London. 
apparatus for Stampinc and Inxrxo Bowps, Snares. 
Bis, and other documents, Louis Gustave Bodel, Jacques Masse, an’ 
William Webster, Boulevard Voltaire, Paris.—24th September, 1874. 
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Inventions Protected for Six Months on the Deposit cf 
Complete Specifications. 
3252. Improvements in ap) tus used in the manufacture of Gas, 
Samuel Chandler, York-street, London-road, Southwark, Surrey, and 
e Wilson Stevenson, Great George-strect, Westminster.—2srd 
September, 1874. 
3255. Improvements in variety Kwirrixe yo John Bradley 
Lowell, Middlesex, Massachusetts, U.8.—23rd September, 1874. 
$258. Improved exhaust regulating apparatus for OpTalnino a CONTINUOUS 
Biast and Incaeasine the Deaseat in Locomotive and other Enxcines, 





3198. Improvements in a) us for Ti:T1na Coat Wacons and 
coal and delivering kA, the same into wagons, bargea, and 
the like, William Robert Lake, 5 on. — 
communication from James Watson Upsom, Tallmadge, Ohio, U.8S.— 
18th September, 1874. 

3200. Improvements in Fvet, applicable te heati eae lighting purposes, 
Robert Punshon, Heatherleigh, Anerley Park, Surrey. 

8202, -- anne in the construction of Or Cans, John Burtinshaw, 
Man — 


hinery for making Cut Naits, James 








8203. 
McDowa Irvine, ayrhire B 

3204. aly irvine in the a of PortaBLe Tastxs, which 
improvements are also applicable to rout seats, forms, desks, Salford? 
bodateads, and other articles of furniture, Peter Cameron, Salford, 

Lancashire. 


vements in Gas tow ad Enarnes, Francis William Crossley, 
Great arlborough-street, Lon: 
8206. Improvements in the ~~ and manufacture of BarREep 
Fasrics, William Thomas, Cheapside, London. 
8207. ner pend in hogs 11d for PLoveHsine an 
William Humber, able 
swineter, and iltam "Prowett, +g Kent. 
3208. I or the Germination of Grain, Se 
manufacture of malt, and th ah & of corn, fruits, , Best, t, and othe: 
substances, William Lloyd Wise, Chandos-chambers, Adelphi, Londen. 
—A communication from Jacob Zboril, Vienna. 
$210. An apparatus for CLeaninc or Ciearino the Grate Bars of 
Furnaces or other fireplaces, Joseph Hirschmann, gh Park 
London.—A eommunication from Wilhelm” Philipp, lirken- 


nforming Ce 
on-street, West- 





, 
for Putverisino or Diviprxe or for 


Mixmro SUBSTANCES, epectally age to verising or dividing 
illiam Charles Crowl, Penryn, Cornw: 
s212. A an improved PRESERVATIVE APPARATUS rs applicable to metallic pens 
an A, See ee Rue Gambey, 
$213. Impr in y for Prerarino and Compine \ tans 
Corron, and other fibrous materials, George Little, Oldham, Lan 
shire, and Thomas apne Eastwood, Bingley, Yorkshire. 
3214. I hinery or apparatus for Dyerno and CoLovkING 





$211. I ts in t 








> a from William u, 
Orange, eNew Jersey, U.8.—20th May, 1874. 

2759. Improvements in 1 Frre-sars, and in the mode of operating the 
same, Isaac Shimwell McDougall, Manchester.—10th August, 1874. 

2962. Improvements in Rotary Enornes for Sodiow Oldbare motive power, a 
for raising and ns fluids, William Eli Sudlow, » Leeeadioe 
—29th August, 1874. 

3021. Improvements in the manufacture of STEARINE with the object of 
a the oleines or oleic acids into e substances which 
may be — oyed either to make Canptes or Soap or for other pur- 

poses, and for extracting the solid matter that the oleic acids contain 
= solution, and thus to render them more limpid, William M 
rown, London. — A communication 
Eowerd Bastie, Rue Gaillon, Paris.—3rd September, 1874. 

3049. Improvements in Frame Saws, Augustus Arnold Schlesinger, 
Duncan-terrace, Islington, London.—A communication from V. Perard, 
Paris.—5th September, 1874. 

3078. New or improved CemEenTED LitHoGRaPnHic Stones, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Antoine Marie Mayoux, Faubourg ‘st. Martin, Paris. 

3084. A new or improved process for Unitinc Giass to Iron and other 
materials, Joseph Hartley, Ormskirk, .— 8th September, 1874. 

3091. An improved Pocker Apparatus for Markinc, EMBossING, or 
Seaino, Josiah Lawrence and uel Lawrence, Birmingham.—9th 
Sep tember, 1874. 

3123" Improvements in PrerarRinc and Comsinc Woo. and other fibres, 
Edward Holden, Bradford, Yorkshire.—11th September, 1874. 

3127. Improvements in the —— of Iron and STEEL, Henry 
Aitken, Falkirk, Stirlingshire, N. 

-— -_ rovements in the Saat Meraciic CARTRIDGE CasEs, 

Jones, Birmingham. 

ssn “Improvements in Castine STEEL and other metals, Charles Herbert 

a Great Ducie-strect, Strangeways, 


as , en in Varunanaan, Fans, and Biowine APPARATUS, 
James Nelson, oa, = 

8137. I cted with Tyrx Composinc MACHINERY 
or apparatus Robert Winder, Bolton, Lancashire. 

3139. Improvements in FURNac ES, Pans, and other apparatus for the 
Forty, Chedtive. and sacking of Sait, Thomas Ww, 


a Cc 

3141. hinery for manufactu 
William Horsfall. hy Arthur Greenwood, Leeds, Yor! 

3143. Impro in 'y for Orenine and CLEANING Corron and 
other fibrous materials, William Clegg, Manch 

3145. Improvements in Lamps, Alexander Melville Clark, Po lane, 
London. —A communication from Emile Granier, Paris.—14th September, 


sur, ee in Preumatic SIGNALLING Apparatus, Sir Samuel 
Canning, William Henry Homfray, and Henry Francis Joel, Great 








12th s p : 





Nuts and Bouts, 








Winchester-street-buildin; Jug 
3149. An improved mai be used in We.pinc Iron be’ STEEL, 
Charles Denton A Southampton build don. 





—s — m Hermann Schierloh, Jersey, ‘Beden, New 

erse 

3151. Sepeeveneente in mechanism for Drivinc Sswixo and other 
Macuinery, Geo; Henry 2 Finsbury-place, London.—A com- 
munication from Joseph Massach' U. 7 

3155. improvements in the Sroprers for Botr.zs, an a 
ratus for filling the same and for a the said A woes 

Norwich, Norfolk.—15th September, 1874. 

3159. Improvements in machinery or apparatus for Preparina and 
CLeaninc Hemp, Fuax, and other fibrous substances, George Cantrell 
Gibbs, Brentford, Middlesex. 

3161. Improvements in the manufacture of Soar, applicable also in the 
preparation of des and Jonathan ion, Fenchurch- 
—_, London. — A communication from Adolphe Lavandier, Rue 
Riche eu, 

3163. Improvements in Sreerinc Vesseis, Henry Macaulay, Elm Bank, 

m-on-Thames, Surrey. 

3165. Rn pane | in Lamps for Rar.way CarriGzs, also applicable to 

Thomas The Grove, Box Grove, Guildford, 
J ee September, 1874. 
3172. lnprovements in means and a) ‘atus for Jomntine and TiGMTENING 
Wires, such as are employed for fences, telegra and other purposes, 
E. Elmhurst, Glen 
3174. Sposevemente in Gas-PRODUCING FURNACES, Joshua Kidd, Martin’s- 


3178. Improvements in Frirers for ~y - b4. water 
— A, — Edward Newton, eed cennedcon mt or oa 
ication from Josiah h Vinoont La manufacture of Buvroxe ~ yo — 
3179. Improvements in th also 
in the construction of bulton- y thre, also for 


mS tools for -_ John Keats, Noweuslounder Lyme 
mprovemen XCAVATING CLAY Ean, 
an i Francis Lawrence, G! & = 
1. Improvements in CARRIAGES and TRUCKS used on RAILWAYS and 
i ys, John ks, Bristol, G 
3182, Improvements in the manufacture of Cements, the Rev. Granville 
Hamil ae, oe Broughton , Northamptonshire, 
= An im BvurTon-HOLE STITCHING APPARATUS for SEwiIxc 
ACHINES, 


Lincoln Atwood, Southampton-build , London.—A 
a ation from: Henry Filmer Townsend, Boston, fassachneetts, 
8. 





Fett, SILK, and — textile or porous materials, George Cantrell Gibbs, 
Brentford, Middlesex. 

8215. Improved method of and apparatus for promoting the ComBusTion 
of Fue. in Furnaces, William Robert Lake, Southampton-buildings, 
London.—A communication from Gustavus A. Jasper, jn 
chusetts, U.S. 

3216. site in apparatus for Lowertnc Bopres or WEIGHTS, 

Alfred ‘Hill, . 








Al der Melville Clark, Chancery-lane, London.—A communication 
from Charles Currie Gregory, Fredericton, New Brunswick,—23rd 
September, 1874. 

$259. Improvements in Reversatory and other Furnaces for Roastixne 
Ores, Alexander Melville Clark, Chancery-lane, London.— A commuuni- 
cation from Ernst Heiligendorfer, Eureka, Lander, Nevada, U.8.— 23rd 
September, 1874. 

$271. Improvements in apparatus for the application of Wirz Coverines 
for Securtno the Corks of Botries containing sparkling wines or other 
fermented or effervescent liquids, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Jean Adrien de Mestre, Bordeaux, 
France.—24th September, 1874. 

3272. Certain new and useful improvements in machinery for Corkinc 
Bort.es, Henri Adrien Bonneville, Piccadilly, London. —A communi- 
cation from Jean Adrien de Mestre, Bordeaux, France.—24th September, 
1874. 

3274. Improvements in apparatus for ReovLatine or ConTROLLINnG the 
Motion of Suspenpep Savoons, Canins, FLoors, or PLatrorms of Sream 
or Saitino Vesseis, Henry Bessemer, Queen-street-place, Cannon- 
street, London.—24th September, 1874. 

$289. Improvements in TeLeGraPHy, Robert Coddington, Bedford-place, 
Russell-square, London. — A communication from ’ Merritt Gally, 
Rochester, New Lay og U. 8.—25th September, 1874. 

3321. Impr Robert Fulton Cooke, New York, 
28th September, Ta 

3327. Improvements in Parer Bao Makino Mac 7m. Pierre Fran:ois 
Prudent Pérts, Paris.—A communication from Bernard Douce, Von- 
stantinople.—29th September, 1874. 

$331. pe in Haymakino Macutines, William Andrews, Melk- 

iltshire.—29th September, 1874. 








Patents on which the Stamp Duty of £50 has been Paid. 


2593. Surr.yinc Frese Air to Buitpincs, Thomas Waller, Fish-street- 
London.—2nd October, 1871. 
2561. Fe.ttinc Har Bovis, &., ate Clayton Underwood, West 
Gorton, Manchester, and Meta 4 dshead, Eagle Mills, Reddish, near 
—28th 





2597. PROPELLING VESSELS, Nicholas Demetrius Spartali, Liverpool. —2ad 
October, 1871. 

2591. FILTERING or Seraratinc Oi. from OLeaoinovs Marrer, &c., 
Heinrich Stapfer, Manchester.—2nd October, 1871. 

=. 2 Pupp.ine Iron, John Henry Johnson, Linesin's-inn- fields, London. 

—rd October, 1871. 

2667. Sutpmate of Sopa, &c., Henry poem, Appleton House, near 
Warrington, Lancashire. —9th October, 187 

2622. WRovucHT Inon Nuts, &c., Biward Davies and John Leyland, 





$218. Impr in'o bl hi for SHARPENING and 
GcLLeTING the -_— ot coy John ia attenhall, Ch 
19th Pang meen 

3220, pong mente _ for Hanp Mirrors, Edward Primerose 


Howard Vaughan, Chancery-lane, London.—A communication from 
Arthur Jeraunec, 
3221. a in FasteNiNos for Souttarres, Stups, Sceeve Links, 
and other articles of jewellery, Henry Garner Pendleton, Birmingham. 
$222. ate in Gatvanic Batrertes, George Edward Smith, 


3223. "Himprovements in Friction Brakes, Charles Bellamy, Lostwithiel, 


—= "Teguovements in Stream BorLers and in tools to be used in cleaning 
the same, Stephen Alley, Glasgow, Lanarkshire, N.B. 
3225. Improvements in apparatus for Puriryinc Sewace WATERS, James 
McIntyre, Port Glasgow, Renfrewshire, N.B. 
3226. Improvements in Heat and Steam Generators, Henry Percy Holt, 
Royal Insurance-buildings, Leeds, Yorkshire. 
$227. ape eee ped in Sincte Expansive Conpensine STEAM ENGINES, 
ich are also applicable to other engines, Henry Percy Holt, 
“- Insurance bling Leeds, Yorkshire. 

3228. tus for Propucine Opticat ILLivsions, 
Hugh ‘Simmons L Hall, Piccadilly, London.—A com- 
munication from Roma % me New York, U.8. 

$229. Improvements in hit y ry tobe ployed in the manufacture of 
EARTHENWARE Pipes or SANITARY Tunes, Bric Ks, and Ties, Julius 

Whiteh Over Darwen, cashire. 
3230. An improvement in Pires and Cigar Tuses or Hotpers, and in 
cases for holding the same, Alexander Melville =—_ Chancery-lane, 
cation from Adrien Dubois, P: 
Robert = Southampton- 








London.—A communi 
$231. Improvements in ANVIL Beps, W: 


buildings, London.—A communication from Alonzo Hitchcock, New 
York, U.S. 
$232. I its in ds designed for Fureu or the production 





¢ QUICKLIME, the Rev. Granville Hamilton Forbes, hton, 


orthampton. 
i Improvements in Morticinc Macuines, Joseph Green and James 
Teen Hirst, Yorkshire. 


or! 

An yoo be in the mechanical construction of Hossy-HORsES 

and Toy Carriaces, Louise Gustave Bodel, Boulevart de Strasbourg, 
Paris.—2lst September, 1874. 

$237. ta fe npplicable to in CoaL-curtinc Macutnes, part of which improve- 

—_ applicable to te mney Fm hydraulic engines generally, Paget 


sane mprovements in means for taining Motive Power, Henry Smith 
ttingham. 


50. Certain 
3239. improvements in the construction of the Hanpies of 
Knives and Forks and other table ry = in the adaptation of 
such handles thereto, Samuel Hoyland, Sheff 
3240. a. vements in a for mixiug rr with the vapour of 
ydrocarbons to be used for LiguTino and Heatine or for any 
also in the treatment of such hy ith a view 


rea the same and —- useful product therefrom, 
Ww sium, Pevest Hill, Kent, and Thomas Graves, Lavender Hill, 
ts in ted with Icz-makino Apparatus, John 


and 
Ky z Glasgow, Lanarkshire, N.B. 
sean. Improvements in the manufacture of Sopa and Portasu, James 
M 








actear, 
8244. Snapeuvennats applicable to Boiters and Furnaces, John Moore, 
lif Bristol. 


Clifton, 
$245. Improvements in a) tus used in Weavinoe Heaprncs for Frinces 


or for Harn Curts, Brains, and other portions of head-dresses an 
r articles, John Turner O’Brien and Charles Carroll Contrell, 
Brooklyn, New York, U.S. 


$246. —T in Screw Prore.iers, James Howden, Glasgow, 

$247. Improvements in Lamps for Raitway Carriaces, also applicable 
to Pm me Stfoed. Berver and other exposed lamps, Thomas Martin, Box 
Grove, Guild ord, Surre: 


Lg oe An = Se a Macuing, William Robert Lake, 
rs ings, London. — A communication from Moritz 

Startins Bitterfeld, Prussia. 
3249. Improvements in TUBE-CLEANING and Sroppine Sepenenes appli- 
cable to marine and ae boilers, George Knott, 


Gateshead-on- » Dur! 
$250. Improvements in Execrric Printina TELEGRAPHS, {ate 
on, —A comm 
d’Arlincourt, Paris. — a 
September, 1874. 
$251. Improvements in the production of Coxe, William Penrose and 
illiam Frederick => 
$253. Certain improvements in Sewinc Macuines, James Mountain, Bir- 


provements in A ee Sream Borters, Andrew Dunlop, 


« Glaagow Sam 
mprovements in mes Macures, a Buchanan Robertson, 
8261. > chisining Morava Fowsn, Abvahem David- 


ed apparatus for obtaining 
son Bernhard Goldstein, Thorpdale-road, Hornsey, Middlesex. 


$263, Improvements in apparatus for Frepine Woot, Corron, or other 





.—4th October, 1871. 

2626. Forcina and EXxwavstina Air, &c., William Irlam Ellis, Murray- 
street, Higher Broughton, Manchester.—4th October, 1871. 

2717. ARTIFICIAL FveL, Joseph Lodge, Whitecroft, near Lydney, Glou- 


cestershire.—13th October, 1871. 


| Patents on which the Stamp Duty of £100 has been Paid. 


2807. Joinrep Rvuves, Alfred pee and Samuel Thomas Marsh 
Birmingham.— 5th October, 186 

2761. Canpies and MoULps, John Lyon Field, Kensington, London.—1st 
October, 1867. 


Notices of Intention to Proceed with Patents. 


1788. Doc-cottars, William Robert Lake, Southampton-buildings’ 
iw communication from William T. Mersereau.—20th May’ 
1874. 

Securine or Lockine the Barres of Bregecn-Loapine F IRE-ARM, 

Walter Raleigh Trevelyan, Emsworth House, near Emsworth.—22a: 
May, 1874. 

1842. Borters for Hor Water Apraratus, Robert Harlow, Heaton Norris. 
— 26th May, 1874. 

1852. Compounp Wincn for Raisixc and Lowerinc Winpows, Albert 
Thom Adams, Kenle 

1857. Miners’ Diats or 
Market street, Manchester.—27th May, 1874 

1859. Dressino "MacuiNes, or APPARATUS for Sirrinc Mgat, &c., Thomas 
Staniar, Manchester. 

1863. WarMinc and VenTivatinc Factories, &c., Stephen Ballard, 
Colwell, Hereford, and Matthew Pitts, Stanningly, near Leeds. 

1867. hg Brarwep Fasrics, &c., Edward Thomas Hughes, Chancery- 

don.—A communication from Nathan Adolphus Baldwin.— 
28th" May, 1874. 

1877. Currine and Parino Leatuer for Drivine Betts or Banps, Taylor 
Wheelhouse, Clifton, near Brighouse. 

a Toe CapsuLes on Borries, &c., Otto Julius Scholz, Sand-street, 





Ccncemvensevene, Joseph Louis Casartelli, 


1884. Prerarino Corton, &c., for Spinninc, James Higgins and Thomas 
Schofield Whitwo Salford. 

1886. Grapnoscorges, Charles John Rowsell, Walbrook, London.—2th 
Ma: A 1874. 

1902. % UTTING Fancy Desions on PILED or | Lonc- ~~ Fapaics, Arthur 
Saeee rh, don. — A 

mmunication from Marie Alexandre Stanislas ‘Aubert. 

1911. TuBULAR or ANNULAR CastiNnos, William Henry Willaus, Leavy 
Greave, Sheffield. —lst June, 1874. 

1924. Merattic Tones, Charles Walker Torr, Birmingham. 

a —— for Forniture, &c., James Atkins, Birmingham. 

‘une, 1874 

1973. Preventine the Rerurn or Back Fiow of Gas, &c. " emed Matthews, 
Rowallan Villa, Cotham Brow, Bristol.—6th June, 187: 

1995. Pruytine Ink, Alexander Melville Clark, pa band lune, Londun. — 
A communication from Eugéne Cre. —8th June, 1874. 

2005. Printinc Macaines, Henry Martyu Nicholls, Great Portland-street, 
London.—9th June, 1874. 

2012. Harness for Horses, &c., Isaac Merritt Singer, Oldway House, 


————. 

2028. Huts of Suirs, &c., Philip Brannon, Parliament-street, West- 
minster. 

2029. Sarss and Strono Fooms, Philip Brannon, Parliament-strect, West- 


r. 

2030. Sorr Wuire Soar, Gerard Joan Jacobson, Apollo Stearine Works, 
Schiedam, Holland.—i0th June, 1874. 

2033. ConsTRUCTING and SURFACING Roaps, Philip Brannon, Parliament- 
Westminster.—11th June, 1874. 

2160. PRESERVING ARTICLES of Foop, Bristow Hunt, Serle-street, Lincoln’s- 

London.—A communication from Alvaro Francisco Carlos Reynoso. 

—22nd June, 1874. 
2181. Ozons and Azoric Acip, Bristow Hunt, Serle-street, Lincoln’s-inn, 
Francisco Carl 





—2nad 





London.—A communication from Alvaro os Reynoso.— 
23rd June, 1874. 

2200. Wueevs of Venicies for roads, Al der Melville Clark, 
Chancery-lane, London.—A communication from Eugéne Cailloux.— 
24th June, 1874. 


2255. SvcaR, Bristow Hunt, Serle-street, Lincoln’s-inn, London. — A 
communication from Alvaro Francisco Carlos Reynoso.—30th June, 


1874. 

2301. Compinc Macaines, John Mewburn, Fleet-street, London. 
—A communication from Messrs. oy and Son.—2nd July, 1874. 
2610. Tapss or Lappers for Venetian Butnps, Brown Westhead 

and Robert Smi! .— 25th July, st, 


2782. —y Sunken Suirs or VESsELs, y, Deptford.—12th 


Wirieoraie —t9m, August, 1676. 
wn, Southam 


jamin Burkley 
kiss.—28th August, The 
2964. Eovatistna or DrstrievTinc Parssvre, William Miller, Boston, 
Suffolk, Massachusetts, U.S.—29th August, 1874. 














THE ENGINEER. 





Oct. 9, 1874. 





76 





2968. Apparatus for LicuTino and HEATING purposes, Albert Marcius 
Silber, Whitecross-street, London.—81st August, 1874. 

3005. SutpHate of Sopa and SutrHate of Porasn, William Hunt, Castle- 
ford, near Normanton. 

3008. ArTiFIcIAL Maresre, William Charles Arthur Rettger, Rue 
Gaucheret, Brussels, Belgium.—2nd September, 1874. 

3011. DecanTING AERATED Beveraces, Benjamin Goddard, Southport. 

= anes teed Cars, Joseph Apsey, Waterloo-road, Surrey.—3rd 

tember, 4 

3026. WinpLasszs, William Horatio Harfield, Mansion House-buildings, 
London. —4th » 1874. 

3048. Packine for Steam Enotes, &c., Richard Tailing, Lostwithiel, and 
James Seccombe, Plymouth.—5th September, 1874. 

3066. Removinc and Rep.acine the Biapes of Screw Prorecviers of 
Suirs, &c., John Pinker and Thomas Alfred Adamson, Liverpool.—7th 
September, 1874. 

3080. ImpLemENTs for TiLLiInc Lanp, James Howard and Edward Tenney 
Bousfield, Bedford. 

3084. Unitina Grass to Ixon, &c., Joseph Hartley, Ormskirk.—18th 
September, 1874. 

3090. BreecH-Loapina Guns and Rirves, William Wellington Greener, 
Birmingham.—9th September, 1874. 

3103. Stuices or FLoop Gates, Francis Goold Morony Stoney, Glasgow, 


3110. Transmitrina and ARRESTING Motion on Raitways from the 
Locomotive to the Carriages and Trucks, William Morgan-Brown, 
Southampton-buildings, London. — A communication from Orange 
McConnell Chamberlain.—10th September, 1874. 

3121. CLeanmyo Gratn and Seeps, John Whittier Throop, Liverpool.—A 
communication from Gardner E. Throop. —11th September, 1874. 

3129. Metatiic Cartripce Cases, Edward Jones, Birmingham.—12th 

September, 1874. 

= Butron Fastener, Alfred Henry Cramp, Brixton.—lith September, 

4 


$147. Preumatic Sicnauirne Apparatus, Sir Samuel Canning, William 
Henry Homfray, and Henry Francis Joel, Great Winchester-street- 
buildings, London.—15th September, 1874. 

3161. Soap, &c., Jonathan Brandon, Fenchurch-street, London.—A com- 
munication from Adolphe Lavandier'—16th September, 1874. 

3177. AERIAL Navigation, Frederick Hime, Junior United Service Club, 
London.—17th September, 1874. 

8204. PoRTABLE TaBLES, &c., Peter Cameron, Salford. 

3208. Germination of Grain, &c., William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Jacob Zboril. 

3215. Promorine the Compustion of Fuet in Furnaces, William Robert 
Lake, Southampton-buildings, London. —A communication from 
Gustavus A. Jasper.—19th September, 1874. 

3223. Friction Brakes, Charles Bellamy, Lostwithiel.—2lst September, 
1874 





874. 

3238. Motive Power, Henry Smith Cropper, Nottingham. 

$242. Sopa and Potasu, James Mactear, Glasgow, N.B. 

3247. Lamps for Rattway Carriaces, &c., Thomas Martin, Box Grove, 
Guild ford.—22nd September, 1874. 

3251. Propucine Coxe, William Penrose and William Frederick Richards, 
Swansea, 

$252. Gas, Samuel Chandler, York-street, London-road, Southwark, 
Surrey, and George Wilson Stevenson, Great George-street, West- 
minster. 

8258, EXHAUST-REGULATING Apparatus for obtaining a continuous blast 
and increasing the draught in locomotive and other engines, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Charles 
Currie Gregory. 

$240. Reverssratory, &c., Furnaces for Roastino Ores, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Ernst 
Heiligendorfer.—23rd September, 1874. 

$274. ReauLatinG or ConTROLLING the Motion of SuspENDED Sa.oons, 
&c., of Vesseis, Henry Bessemer, Queen-street-place, Cannon-street, 
London.—24th September, 1874. 

3289. TeLEGRAPHY, Robert Coddington, Bedford-place, Russell-square, 
London,.—A communication from Merritt Gally.—25th September, 1874, 

3321. Horsgsuoes, Robert Fulton Cooke, New York, U.8S.—28th Septeinber, 


1874. 
3331. HaymMakinac Macuines, William Andrews, Melksham. — 29th 
September, 1874. 


All persons having an interest in opposing any one of such applications 
should leave particu in writing of their objections to such applications 
fre = office of the Commissioners of Patents within twenty-one days of 
ts date. 


List of Specifications published during the week ending 
3rd October, 1874. 


* B83, 2s.; 466, 8d.; 468, 10d.; 472, 10d.; 475, Is8.; 480, 10d.; 481, 10d.; 485, 
8.; 486, 1s. 6d.; 492, 8d.; 493, 1s. 6d.; 516, 10d.; 521, 10d.; 555, 10d.; 564, 
8d.; 565, 8d.; 582, 8d.; 584, 10d.; 587, 2s. 6d.; 588, 10d.; 597, 28. 6d.; 601, 
1s.; 606, 8d.; 608, 8d.; 609, 8d.; 615, 4d.; 618, 10d.: 620, 48. 6d.; 623, 8d.; 
629, 10d.; 630, 18.; 682, 8d.; 633, 6d.; 636, 10d.; 640, 1s.; G41, 8d.; 643, 





; 5 s¢ ; 687, 10d.; x 
691, 4d.; 692, 4d.; 693, 4d.; 695, 8d.; 697, 4d.; 699, 4d.; 712, 4d.; 718, 8d.; 
721, 4d.; 722, 4d.; 725, 4d.; 729, 4d.; 731, 4d.; 785, 4d.; 736, 4d.; 787, 4d.; 
738, 4d.; 740, 4d.; 741, 4d.; 742, 4a.; 749, 8d.; 750, 4d.; 753, 4d.; 757, 6d.; 
778, 4d.: 785, 18.; 867, 10d.; 1625, 6d.; 2110, 6d.; 2203, 6d.; 2209, 6d.; 2352, 
8d.; 2888, 4d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and pos . Sums exceeding 1s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-ofiice, South- 
ton-buildings, Ch y-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 
CGR, Basen Tabias, W. K. Brock, Walbrooke.—Dated 19th March, 
4 


The edges of the bed of the table between the pockets are formed of 
rollers ; beneath these are a second set of rollers working by bevelled cog 
wheels in a single action. To these the cloth is attached, and by their 
revolution is universally stretched in every direction, the power bein; 
applied by a key at one or more corners. The cushions are not attach 
to the bed but to the sides of the frame, and do not rest upon the bed. 
The instrument for measuring distances consists of a hollow cup or frame- 
work rather larger than a billiard ball. To the top and centre of this 
cup a rod or telescopic tube is fastened by a joint or pivot. The cup being 
placed on the table over the bell, from which the measure is to be taken, 
the rod is moved round on the pivot to the others in turn and their re- 
spective distances read off. 

964. Txteorarn, B. FP. Kingsley, Bedford-place, London.—A communica- 
tion from M. Gally, Rochester, New York.—Dated 6th March, 1874. 

This invention consists, First, in a telegraph ipulator with ke 
and index, the key to move back and forth upon the index to the - 
tions of the letters, Secondly, in the combination with a tel phic ke 
of a reversible index. Thirdly, in a pair of keys or two sets of keys, 
of the pair or both sets representing like characters to be alternately 
operated, the one to be manipulated while the other is transmitting, and 
vice versd. Fourthly, in a single key which, by a single stroke dif. 
ferent positions, will produce any desired letter upon a sounding re- 
ceiver. Fifthly, in a key as above adapted to dial or printing receivers. 
Sixthly, in a gee pond for sound or dot-and messages, provided 
with a copier which preserves the message copied in print. Seventhly, 
in a printing mechanism having a movement for placing the position of 
each line printed around the circumference of a paper holding cylinder. 
Eighthly, in a type wheel having two faces with letters arranged in two 
lines, either of which may be used by simply roc! the wheel from 
side to side upon its centre. Ninthly, in an adjustable stop-lever for a 
correcting device omens it to multiply transmission. Tenthly, in a 
balanced escapement for correcting device. Eleventhly, in pm a? ana 
pelling circuit arranged to be mechanically in unison with the p jons 
of the transmitting or printing circuit. Twelfthly, in a double printin, 
motor. Thirteenthly, in a double-acting propelment for type wheels oi 
double printer. 

oo * og Sarpines, F. Lebacq, Poland-street, London.—Dated 19th 
larch, > 

The body of the box (it is to say without the cover) is composed of one 
piece only instead of two as now-a-day. Two matrices are used to obtain 
this object. The box is successively put upon each of these matrices and 





forced into it by iron or steel forms. The exceeding matter being ex- |“} 
are regulated through 


ied, outside or inside folds are formed, which ug’ 
ie two matrices and the two forms. 


966. bye i Nee ge J. H. Carruthers and D. Rankine, Glas- 
4. 


By the present invention only one carriage wheel of each pair is 
flanged ; and the combination ~ flanged and eo carriage wheels 
trams grooved. 


is to be used with a tramway having both 
967. Lirttnc PerMANENT Way AND Heavy Bones, J. Tangye, Bewdley. 
—Dated 19th March, 1874. 
This invention consists essentially of two hollow cylinders of unequal 
rae ged syeuing into one another, and a base plate supporting them 
ogether 


an arm or lever jointed to one end of the base plate. Each’ 





eylinder is furnished with a piston, and when the cylinders are filled 
with water or oil ny ey Se hydraulic press. The lever is 
dome-shaped, and in the dome the ee and its piston or ram 
are situated. By depressing the the small cylinder the piston 
or ram of the larger cylinder is and with it the lever, and the rail 
or other heavy body placed upon the free end of the said lever. 

970. Pirate Warmer, P. Liddicott, Muswell-hill.—Dated 19th March, 

1874. 


87: 

This consists in a box or case having certain compartments, the sides 
of which are of double sheets forming a The heat is applied by 
lamp or gas burners arranged below, and the heated air and gases circu- 
late through the double casing. To cool plates already warmed, the 
double casing is supplied with refrigerating compound. A lid or cover, 
formed interiorly as a rock, is provided which encloses the whole, and 
taps or ways are provided for drawing off liquids. 

971. Drvinc, CaarrRinc, GRANULATING, COMPRESSING, AND BURNING 
Peat, A. Barj’ and J. Kidd, Lawrence Pountrey-lane, London.—Dated 
19th March, 1874. 

The chief novelty of this invention consists :—First, in drying, char- 
ring. or distil ling granulated peat in revolving cylinders or chamb by 
forcing the products of combustion into, through, or around said cylin- 
ders or chambers by a fan blower or by the escaping force of a jet of 
superheated steam. meres in apparatus for pressing or moulding 
disintegrated t by forcing it through iron pipes or cylinders. Thirdly, 
in the method and app for burning the fuel by injecting it into 
cylindrical furnaces by the escaping force ofa jet of air or steam. 

972. Pumpinc Enotes, J. B. Mirrlees, Glasgow.—Partly a communication 

JSrom W. R. Watson, Jamaica.—Dated 19th March, 1874. 

The feature of novelty which constitutes this invention is the combina- 
tion of the engine known as Robertson's engine with the air pump, 
thereby constituting a new or improved pumping engine for forcing or 
exhausting liquids or fluids. 

973. Cigars anp Cicaretres, W. Carnduff and G. McHarg, Glasgow.— 
Dated 19th March, 1874. 

The feature of novelty which constitutes this invention is the attach- 
ing of friction igniters to the ends or tips of cigars or cigarettes. 

978. Metattic CARTRIDGES FOR BREECH-LOADING Fire-arMs, W. R- 

ke, Southampton-buildings, London.—A communication from J. H. 
Black, Columbia, U.S.—Dated 19th March, 1874. 

The novelty of this invention consists in the application of as many 
series of fluted cells or pockets on each side of the breast of an ordinary 
plain or straight-breasted vest or waist as the size of the same will 

low. 

980. Castors, B. 8. Stevens, Henrictta-street, Covent-garden. —A communi- 
cation from J. H. Redfleld, New York.—Dated 20th March, 1874. 

This invention relates to an improved form of castor to be applied tothe 
legs or supports of furniture and other articles for the purpose of facilitat- 
ing the movement of the same, and consists in the employment of a ball 
or sphere forming the running surface of the castor ; which ball or sphere 
is partially enclosed in a chamber formed in a suitable casing, screwed or 
otherwise attached to the leg or support of the article of furniture to 
which the castor is to be fitted, and takes its bearing against a number of 
small antifriction balls or spheres also enclosed within the said casing. 


982. Extinavisnine Fires, P. Lawrence, Holborn-circus, London.—Dated 
20th March, 1874. : 

Tubes, conduits, or water-ways are fitted in houses and ships, so that 
water may be at once introduced into the interior of rooms, cabins, holes, 
&c. In ships the water-ways aredisposed so as to admit of the ascent of 
sea Water on emergencies. Proper grids, valves, or stoppers are pro- 
vided. Also pumps in case of need. 

984. Sevr-actine Temp.es ror Looms, EF. Heywood, Manchester.—Dated 
20th March, 1874. 

The inventor employs a series of small detached metal segments inte 
which the pins for holding the selvages are secured, these segments are 
loose in the groove ofa box, and are carried round by the action of the 
fabric. He secures each box to a rod and this rod is supported by brackets 
fixed to the breast beam or loom sides, consequently as the fabric moves 
from one side to the other it carries the temples with it. 

988. Commopes, R. M. Caffull, Alton.—Dated 20th March, 1874. 

This relates to a tumble-over nan to be acted upon by the lidto 
discharge the contents. 

989. A SELF TrImmMING APPARATUS ADAPTED FoR LOADING VESSELS, J. 
D, Kerr, Bishopwearnouth.—Dated 20th March, 1874. 

In applying the invention to the loading of a collier the inventor clam 
to the cross beams of the fore and aft holds at about the middle of the 
vessel a pair of rails which run parallel tothe keel. These rails are in- 
tended to receive 1 wheel carriage which is fitted with a double shute 
for guiding the coal to either side of the hold. 

990. Mitts ror Correr, A. M. Clark, Chancery-lane.—A communication 
BE. Anduze, Orleans.—-Dated 20th March, 1874. 

The grinding surfaces in these mills consist of a fixed and movable 
disc studded with circles of angular teeth which are coarsest next the 
centre, where the substances are first operated on, and also converge 
towards the centre. Two arrangements of mills are described, in one of 
which the discs are mounted vertically, and in the other the grinding sur- 
aces are conical, the revolving cone being mounted on a vertical axis. 
993. Vatves, W. Lockwood, Sheffield.—Dated 21st March, 1874. 

The object of this invention is the regulation of pressure, whether of 




















kinds, as for example the water used for effecting the condensation of 
steam in the condensers of steam and other liquids requiring to 
be cooled ; for which purpose the liquid to be cooled is caused to pass or 
descend from a number of suitable orifices in a shower or series of fine 
streams intoa cooling space, or chamber, or chambers, wherein it is met by 
a blast or current or currents of air forced or induced to pass through the 
said cooling space or chamber, or chambers,in such manner as by 
into contact with the said streams of liquid to scatter or subdividethe 
liquid into minute particles or spray, and thereby to effectually cool it. 
1008. InstruMeEntT TO MEASURE THE DISTANCE OF AN ENEMY BY OBSERV- 
ING THE SHOOTING AND NOTING THE TIME BETWEEN THE APPEARANCE 
OF THE SMOKE OF THE GUN AND Hmarino THE Report, H. A. Bonneville, 
Paris.—A communication from P. B, Le Boulengé, Liege.—Dated 23rd 
March, 1874. 

This instrument consists of a tube of glass divided in degrees represent- 
ing the distances and filled with a liquid, and contains a metallic cursor 
formed of two discs connected by a central rod ; the said discs, when the 
tube is held vertically, descend slowly and with an uniform movement. 
1005. Cotiectinc anp Caeckine Money, J. and J. Kaye, Kirkstall.-- 

Dated 23rd March, 1874. 

There is a box with hy ord and swing table for counting money on; 
when found correct the table is turned over and the money thrown into 
hopper and box, from which it cannot be removed except by am appointed 
attendant. 

1006. Stream GENERATORS AND Fire-orates, R. Milburn, Whitechapel, 
and H. Jackson, Leeds.— Dated 23rd March, 1874. 

The inventors employ hanging U-shaped tubes which are provided 
with extension pieces which have the effect of making one leg of the tube 
longer than theother one. They also employ groove revolving rollers in 
place of fire-bars. 

1008. Imerovine THE SteeRING Power or Screw Sreamers, V. Lut- 
schaunig, Trieste.—Dated 23rd March, 1874. 

This consists in making use of a screw secured on a shaft abaft the 

seg propeller when such auxiliary shaft and screw is free to move 

rom port to starboard, and vice versd with the rudder. The auxiliary 

shaft is driven from the main shaft by gearing or an universal joint. 

1009. Tixnino Iron on OTHER Metat, £. Morewood and J. H. Rogers 
Llanelly.—Dated 23rd March, 1874. 

This provisional specification describes improvements by which the end 
of the plate, which enters first, also first leaves the coating metal or flux, 
and also by which as little a or metal as possible is kept in a heated 
state. The specification also describes various improvements in the 
apparatus used in coating plates. 

1010. Artiriciat Tympanum, E. Giampietro, Naples.—Dated 23rd March, 


1874, 

This artificial tympanum is composed of two parts, the one of metal, 
the other of iedinoutnes. The flexible india-rubber part is formed of a 
disc, plane on the surface, which is to come into contact with the natural 
tympanum, but having on the opposite side a boss lengthening into a 
stem. The metal partis composed of a gold spiral surrounding the india- 
rubber stem, fastened at one end to the boss and at the other to a metal 
branch termed the lower branch ending in a small ball behind which is a 
ring termed the lower ring. The lower branch is jointed to an upper 
branch terminating in a half-moon placed horizontally with the concavity 
downward, having a small ball at each extremity and a ring termed the 
upper ring soldered in its centre. A spring placed behind the lower ring 
keeps the two branches apart. The surgeon in applying this instrument 
pulls the external ear upward and outward, using his left hand, and then 
with the right, armed with a pair of nippers, he takes the artificial 
tympanum & the inside of the two rings and introduces it into the 
meatus ; then releasing the from the pressure of the nippers, the 
internal spring opens the two branches, which fix themselves the one at 
the top, the other at the bottom of the meatus. He then withdraws the 
nippers and with thumb presses the tragus upon the orifice of the 
meatus, pulling the external ear in various directions while the patient 
executes movements of mastication, and if this causes no painful sensa- 
tion within the meatus, it is evident that the instrument is onary 
applied. The advantages claimed are facility of introduction and extrac- 
tion, complete toleration by the patient, great improvement of the 
hi g, and permanent immobility. 

1011. Preservine rrom ExpLosion PETROLEUM OR OTHER EXPLOSIVE 
Liqurp or Gas, P. J. Hendrix, Zolder.— Dated 23rd March, 1874. 

The essential features of this invention consist in the use of tubes or 
casings of wire gauze, or its equivalent, surrounding the wick of a lamp; 
also in the adaptation of tubes, discs, or washers of similar material to 
the filling and apertures of cans or other receptacles. 


1018. Train SianaLtiinc on Raitways, FE. Tyer, Old Jewry-chambers, 
London.—Dated 23rd March ,1874. 

This provisional s: cation describes improvements on 1845-72. The 
specification also relates to various impr ts in ‘‘rep ” the 
actuating distant si is, and various automatic ap tus. It also 
describes apparatus for showing whether the distant lamp is burning 
properly. 

1015. Gomme AnD Rercectors, J. Kilpatrick, Barrhead.—Dated 24th 
larch, 1874. 

This invention consists in the construction and arrangement of 
gaseliers and other three to eight branch lights, with a new or improved 
construction of reflector placed in the centre of these lights, having as 
many polygonal sides in the plan view as there are lights, one reflecting 
face ite each light, but made in a hollow segmental form in the side 











fsteam, air ,water or other fluid, and the novelty of the invention 
in arranging within a chest or casing two compound ce safety valves 
and in coupling them together by one lever and balancing them by one 
weight. The action is that the pressure of the steam, air, water, or other 
fluid within the chest or casing forces both valves outwards, and the one 
weight by means of its lever brings them both back when the said 
internal pressure is sufficiently relieved. 

995. Guarp ror Tue Drum Movutu or Tarasnina Macaines, W. Wil- 

tinson, Moat Hall, Salop.—Dated 2ist March, 1874. 

The features of novelty of this invention consist in so constructing the 
hood or guard for the drum mouth of thrashing machines as to fold into 
the smallest compass by hinging the sides to fold inwards against the 
back when not in use; and also hinging the top boards together so that 
they all may be folded back forthe same purpose, or one or more of them 
folded back for widening the ing for the introduction of long grain ; 
and also in hinging a pair of shutters or doors to the board at the back of 
the dickey hole, or to the platform, forthe p of fencing or guard- 
ing the entrance to the drum mouth when cl against each side of the 
hood or guard as described. 

996. Press ror Emposstnc or Leatuer, &c., B. Waterman, Bristol. 
—Dated 21st March, 1874. 

The object of this invention is to provide a press, for stamping out 
leather and other fabrics by means of loose cutters, which will enable the 
workman to have wellin view, for the purpose of handling, the material 
on which he is operating, so that he may arrange the cutters thereon to 
avoid defective places, and otherwise economically adapt their arrange- 
ment when cutting leather to the inequalities in the thickness of the 
skins, This advantage is obtained by causing the platen to traverse 
horizontally away from the work as well as vertically to give the nip. 
ose. Eove Borina Macuing, J. J. Hutinet, Paris.—Dated 21st March, 

1874. 

This consists of a borer having rotary motion communicated to it by 
wheels on an arm —— ona post The article to be bored is brought 
up to the tool ona platform operated by a lever. 


998. Printino Macuines, D. Payne, Otley.—Dated 21st March, 1874. 

This invention relates to printing machinery having one impression 
cylinder, which has a rocking or ry motion and two sets of 
grippers, so that a sheet of paper is fed and ss at each stroke; and 
oe invention consists in providing adjustable jaws for the purpose of 
printing (different*) sizes of sheets. 

999. Dressine Stone, W. R. Lake, Southampton-buildings, London.—A 
communication from A. 8. Gear, Boston, U.8S.—Dated 2\st March, 1874. 

The said invention relates to the general o: isation and to details of 
construction of a machine for dressing or cutting, shaping, and finishin, 
stone, the said machine using as the reducing agent a tool provided wit 
carbon-points as cutters. 

1000. Boox Sewina Macuines, J. G. Tongue, & ypton-b 98, 
Chancery-lane.—A communication from H, @. Thomson, Milford, U.8.— 
Dated 21st March, 1874. 

This invention relates to impro ts in bh ployed in 
sewing books by machinery which has consisted of a series of needles 
with eyes near their upper ends entering the saw cuts at the folded 

rtion of the sheets, said sheets resting upon a descending table and the 

Ehread being introduced by a travelling hook. The First these 

improvements has for its object improved means of holding the upper 

ends of the vertical needles in their proper positi or iving the 
lacing threads as the rear table descends, and also for the purpose of ad- 
justing the machine to the different thicknesses of the paper that is being 














th. die 





ry 








sewed. TheSecond part of this invention relates to improvements in the 


motion of -8e' machines ted so as to be applied to such 

machines when tt to desired to stop the motion at every revolution of the 

driving shaft. 

1001. Cootine Liquips, H. Hackin, Bacup.—Dated 21st March, 1874. 
This invention has for'its object the meme cooling gf liquids of various 


*The word “different ” is found in the copy of the t de- 
livered by the applicant, but does not appear in the original a t. 








elevation or sectional view, by narrow horizontal parallel strips of glass 
laid close together, edge to edge, silverised on the back, so as in reality 
to form each polygonal face in the curved direction; also of flat reflecting 
faces, of the width of the narrow strips, which may vary according to 
the “quickness” or “‘ flatness” of the curve, as from one inch to three 
inches as desired. 
1016. Hypravtic Rams, W. W. Fyfe, Aberdeen.—Dated 24th March, 1874. 
When made for only elevating part of the liquid which works it the 
a) tus comprises as usual a waste valve, an elevation valve, and an 
vessel. The waste valve is a disc with a concave underside and closes 
up against a discharge orifice which is formed with a narrow rounded 
seat rim projecting downwards; and a rubber ring, held in a groove 
formed in the upper side of the disc, encounters the seat rim when the 
valve closes. The elevation valve, which is by preference placed further 
from the source than the waste valve, is a rubber disc closing down upon 
or a ted seating. When the apparatus is arranged for 
elev a liquid different from that which works it, a rubber diaphi 
is ao tween the two liquids, and is fixed su that its elasticity 
causes it to return after receiving each impulse from the actuating liquid. 


1017. Reco.atinec THE Frow or Air, Gases, OR LIQUIDS THROUGH 
Exastic Pipes, J. Atkinson, Islington.—Dated 24th Mareh, 1874 
This invention consists in the use of sliding — externally com- 
pressing and internally closing (more or less) elastic pipes by forming a 
compressed bight or bend. 


1018. Giove-rasreners, I, A, Done, Aston.—Dated 24th March, 1874. 

This invention ists of an eyeleted hole or an elliptical eye on the 
thumb side of the glove, anda hook or catch on the opposite side of the 
glove, in combination with a band of leather having equidistant perfora- 
tions in it, or a band of fibrous material open in texture. One end of the 
band has a tassel or upon it, and the other or free end is passed 
through the eyeleted hole or eye, and is connected to 
plate on the o; ite side of the glove. In using the glove-fastener the 
tassel end of the band is pulled towards the hook or ca‘ 80 as to tighten 
the glove upon the wrist. The tassel end is then depressed upon the 
hook or and slightly relaxed when the said hook or catch en; 
with one of the holes in the leather band or in the texture of the open 
fibrous band, and thereby secures the band and fastens the glove. 

1200. TorcH orn FramBeav FoR SIGNALLING, T. C. Kermode, Peele, Isle of 
Man.— Dated 24th March, 1874. 

This consists of tube containing spirit with wick at top and non-con- 
ducting material between it ore There is a oping valve by which 
spirit is admitted to a perfora' tube, whereby the cotton of wick is 
saturated. The light is extinguished by a metal cap. 

1021. Boor-creaninc Macuine, G. H. Ellis, New Barnet.—Dated 24th 
March, 1874. 

This invention consists in the construction of an improved boot-clean- 
ing machine, in which vertical revolving brushes are employed, actuated 
from a treadle by means of an improved pin and slot arrangement, and 
the object of the invention is simplicity and economy of construction ; 
the improved muchine also works with but little noise, and the clean- 
tog of the boots is effected more quickly and in a better manner than 
hitherto. 

1022. Wasuixo, Scourinc, Wrincinc, anp Manauine, W. Storer, Not- 
tingham.—Dated 24th March, 1874. 

The inventor washes and scours by means of a vessel carried on suit- 
able standards and pivoted on its bottom in the centre of its length and 
gecianes Sy £ Sad sommes on one side ; said stud takes into a slot in a 
lever, which has its fulcrum secured to the standard and lying between 
the stud and pivot. The standards carry springs on which the ends of 
the vessel alternately fall; the lever may be operated by hand or power. 
The standards extend upward a ee nee 
co mgs 3 said rollers are made of ware, stoneware, porce- 
lain, or 
1024. Benpinc Mera To bE Mabe into Tuses, J. Bvans, West Brom, 

wich.—Dated 24th Me 1874. 

This invention consists of a pair of guide rolls suitably mounted to re- 
ceive a strip of meta las it from the furnace and conduct it to a 
bell die fixed in front of the olla, through which bell die the strip is 
drawn by the tongs and is bent or turned round into a tubular form. 























ne 





Oct. 9, 1874. 


THE ENGINEER. 


277 











025. Enc’ Worxep By STEAM AND OTHER Exastic Fiuips, W. X. 
. iw Patricroft. —Dated 24th ‘March. 1874. 


invention consists, First, inan improved bi 
= position of the by — = described in the specifica. 


tion bi 





‘for varying the 
patent granted to the inventor in con George 
Bale be! eae llth day of December, 1867, No. 3512, and 3rd day of Decem- 








176 ; Secondly, in an im: roved "y for 
rat ot of these ox 4 aio a Thirdly, in "7 improved 
reltoving slide valves of a part of the pressure ; and, Fourthly, 

in moving balanced slide valves across the traverse of the main valve. 


1026. Evecrricat Train Descriper, C, V. Walker, Redhill.—Dated 24th 
March 4. 


pro cification describes an electrical train describer. 
The original object of this invention is for giving instant information to a 
railway signal station, where the trains are many and of great variety, of 
the name of the train next on ita way. Italso admits of extensive appli- 
cation in houses of business, hotels, ships, &c. &c. 
1027. Resvtesme AND rage tHe FLow or Liquips, P. G. Pout, 
Balham.— Dated 24th March, 187: 

This invention ty for its object a in apparatus for regu- 
lating and measuring the flow and discharge of water or other liquids, in 
order to prevent waste thereof, by means of inlet and outlet valves 
arranged so that when one is open the other is closed. 

1028. 7, on, Batus, AND Urinacs, W. Smeaton and W. H. Tylor, 
don.— Dated 25th March, 1874. 

gueeaien the water supply inlets and waste outlets of lavatories and 
baths so as to be o' ted by one or more handles or actuating parts, 
which arrangement is applicable to coutrolling one or more inlets or out- 
lets for other purposes. Arranging the inlets and outlets from lavatories 

and urinal basins, so that one passes down through the other, whereby 
the basin or urinal can be swung or turned in or out as on a hinge, with- 
out derangement of the water supply or waste, and causing the operation 
to turn on the water, and also applying an elastic tube or tubes so as to 
allow the same result to be obtained. Attaching the urinal basin or 
lavatory basin to the AA of the lavatory apparatus, or adding the urinal 
basin to the lavatory apparatus, so as to swing out of sight, which is 
facilitated by the arrangement of water inlet or outlet pipes or tubes. 
Arranging the water sup pply inlet to lavatory basins, so that it may pro- 
ject by epe ees J over the basin when the water is let on, and retreat 
when the supply is shut off, so as tu leave the basin clear of obstruction ; 
and arrangi e a knob in connection therewith, so as to cause the 
operating of f the knob or han to make the inlet project or withdraw 
from over the basin, which a4 zs be done by hand if erred. 

5088, ® ema Brake, G. G. Rhodes, Stratford.—Dated 25th March, 


The vaia invention relates to a railway brake which is designed chiefly 
for use on occasions where it is desirable __ suddenly check or stop = 





axle or equivalent is made to rotate, the strain due to friction and which 

tends to carry round the bearing piece is indicated. 

wel 4 me Gas Retorts, A. W. Ledingham, Aberdeen.—Dated 25th 
larch, % 

This invention consists in directing a st current or jet of atmo- 
spheric air against the carbonaceous deposit w which adheres to the inside 
of the retorts, whilst the deposit is in a red hot state, and by means of a 
pipe or nozzle introduced at the open end of the retort and directed by 
the operator in succession to the different parts of the deposit. 

108 ——_ Fasrics, G. Davies and W. Lees, Manchester.— Dated 25th 
larch, 1874. 

This invention consists principally in a novel method of and apparatus 
for working or forming a twisted or — —_ apes to the edge or border 
of afabric by means of the sewin; This is also applicable to 
weaving fringe apart from any fabric. “Tie part of the invention con- 
sists of a novel and peculiar kind of looper formed of a combination of a 
revolving hook and scroll, which is also applicable to all kinds of — 
machines adapted to work with a single thread and form a chain atitch. 
1044. Looms, J. Robertshaw, Ovenden.—Dated 25th March, 1874. 

This invention relates to looms to be em yed for weaving that class 
of goods known as pillionies or saddle clo! which have hitherto been 
oan gee A made by hand looms, but which he ep oy poses to make by power 

8; and the improvement consists in enabling the weaver to take the 
weight off one or more of the warp beams at pleasure in order to allow of 
such beam being easily round and the warp drawn off for forming 
the fringe, with ready means for raising or lifting one or more of the rows 
of heals of such warp. Seeondly, when the loom is stopped it shall be 
in such LF magne that the slay shall have reached the extent of its back- 
ward motion, and at the same time that none of the healds shall be raised, 
but all in their parallel or natural position with the whole of the warp 

resting on the slay board. 
1045. Furnaces ror Mectine Steet, A. C. Lewis, Brooklyn, U.8.—Dated 
25th March, 1874. 

The inventor makes use of four or more pots [in a row*), with uniformity 
of fuel space around them ; and the furnace is oblong, of fire-brick within 
acastironshell. The ashpit is closed, and a blast of air introduced there- 
into. Great uniformity in heat is obtained, rapidity in melting, and 
saving in fuel. The waste heat passes away beneath a steam boiler, the 
furnaces being arranged at each side of such boiler. 

1046. Fine-ticuters, J. Wadsworth, Manchester.—Dated 25th March, 
1874. 


The invention relates to what are known as fire-lighters, and consists 
in improvements in the manufacture of the same, which are effected by 
the use of hot moulds, pressea, or dies, wherein the materials used are 
moulded, pressed, or stamped into suitable forms. The heating of such 
moulds, presses, or dies being effected by means . steam jackets opine 
to the same, +4 by gas or any suitable method of heating where 
heat is obtained. The materials preferred are such qubstunees 





railway train running at a great - The said invention 
the cnglayment of bars or rods of steel or other suitable metal fitted in 
sockets or boxes at the front of the locomotive, and which are forced 
down upon the railway rails tostop the train. The said invention also 
consists in apparatus whereby the said bars or rods are operated or 
adjusted to force them down upon the rails and withdraw them from the 
same. 
1030. Furnaces, H. Hathawoy, North Shields.—Dated 25th March, 1874. 
This invention consists in closing in not only the upper part ‘of the 
furnace tube, but also the lower part, or that forming the ashpit, a door 
being inserted for the removal of ashes. On one or more sides of the 
furnace below the fnrnace bars are made openings that lead the air into 
pipes or conduits which are carried to or through the bridge to the back 
of the boiler, and from thence return to within a short distance of the 
front of the ashpit, when the air which has become heated in its passage 
will enter the fire from below the bars. This invention is applicable not 
only to Cornish but boilers generally. 
1081. Cask Fituinc Apparatus, C. B. 8. Webb, Stratford.—Dated 25th 
March, 1874. 
Completely filling any number of casks with ale or beer without froth 
or waste. 
one. yam, W. Radeke, Gracechurch-street, London.—Dated 25th March, 


Post, which has been effectually macerated and pulped by any suitable 
pulping or grinding mechanism, and may further have been freed of part 
of ite water by Dy ping machinery, is dried in a narrow and com- 





paratively long hot flue pipes at the bottom, under which are 
perfora‘ rated cold air pipes, which by a Py yo double funnel joint are 
d witha which is in by the two funnel joints, 


and through which from outside, a blower forces cold air at a very 
velocity. Inside the shed the ascending or outflowing air is exhausted 
through the ventilating flues, which may also be provided with what are 
known as air pump ventilators. The roof is arched or funnel shaped. 
Artificial fuel is dried iby the same method. Peat is subsequently 
charred in retorts lying inclined on an el lan which forms the flue 
of the furnace. Two such furnaces are erected, and the elevated plan on 
its highest point forms the centre between them where they run into one 
common smoke flue, The small of the charcoal produced during charring 
is compounded with pulped peat, lime, farina, bituminous or resinous 
substance, or the volatile grease obtained from charring. This is com- 
pressed and dried, and may subsequently be recharred. 
1083. Bracket ror Cueckinc THE Picker 1x Looms, 8. Buckley, 
Chorley.— Dated 25th March, 1874. 

There is a great and constant wear and tear, and a consequent continual 
expense in leather check straps in looms, anda continual rack of working 
—= by the jarring rebound of the picking motion. This invention is 

designed to overcome these evils by checking at the other end of the 
ap ee, te wey Se thee the jarring spent force by a bracket cushioned 
to receive it, thereby dispensing with side straps, save picking and other 
bands, loom spindles, pickers, nipples, and springs, knocking off of cops, 
and shuttle throwing. 
1084. IxpicaTinc TRE REMOVAL FROM THEIR STANDS OF Botrirs Con- 
TAINING Poison, J. &. Clarke, Liverpool. —Dated 25th March, 1874. 

This consists in so arranging a gal bat wires, and 
bell, that the removal of a poison ‘containing bottle from its stand’ shall 
cause the electric current to be completed, and so ring the bell. Under 
another modification the removal of a poison-containing bottle causes the 
main circuit to be broken, and the bell to cease ringing; or it causes a 
second circuit to be brought into operation by means of an ‘electro-magnet, 
and so rings a bell. 

1035. Courtine, W. 8. Sedgwick, Fairfeld.—Dated 25th March, 1874. 

The wagons or ee to be' , coupled are furnished each with a hook 
no att. d and ts to the other an inclined plane. 
These inclined planes cross at byt angles, and collide when the wagons 
or carriages are brought together, the hooks sliding into gear. 

1036. Srretcuer Joints FoR UMBRELLAS AND Parasois, W. Holland, 
Birmingham. — Dated 25th March, 1874. 
This invention consists in making the middle bit of stretcher = and 
fixing the middle bit on the rib in the following manner: Blanks having 
el sides and semicircular ends are cut from sheet iron or - b.. metal 
pierced with rows of holes arranged in pairs, each of the semicircular 
ends of the blank having a hole at its centré. The edges of the semi- 
circular ends of the blank are next slightly raised or turned up. The 
raised blank is next doubled at its middle upon a rib, so as to forma 
middle bit and at the same time fix it by compression upon the rib. The 
holes in the folded sides of the middle bit receive the joint pin of the 
stretcher fork. Tools are described for doubling the blank so as to form 
the middle bit, and fixing it uponthe rib. The bottom die or tool has a 
recess in its face to receive the blank, a vertical slot for effecting the 
doubling of the blank, and atubular cavity below it for receiving the rib 
with the middle bit fixed upon it. The movable tool for forcing the i 
and rib through the lower die consists of a flat pressing tool havi: 
semicircular ion cutaway at its middle to permit of the folding “ fn 
doubling of the blank. 
1087. * peemeemed Paper, J. W. Clayton, Hampton.—Dated 25th March, 


The _ ae takes a suitable paper and applies to it a composition of 

waxy, and fatty or — substances, or a combination of two or 
more of them. The material is placed in a ——_ and heat applied ; it is 
then taken up by feed rollers and passed between finishing rollers and the 

paper conducted through air to dry. Another mode is to pass 
per through hot fluid and over scrapers, and subsequently wound 
ona a. 


1088. Iron anv Steet, J. G. Willans, Bayswater.—Dated 25th March, 


1874. 

The inventor describes a means of using anthracite in iron and steel 
some fine carbonaceous dustabove the 
surface of the fuel to i the heat therefr: He uses anthracite in 
steel mel pot holes by adding to the air current on its passage to the 
fuel some fine carbon dust or combustible gas or vapour to render its heat 
the pi of steel or iron ingots by render- 

ear hy oe less heat-cond' 
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ction Meter, R. D. Napier, e- — Dated 25th March, 1874, 
proved friction meter consists of an axle. wheel, or other object 
a cylindrical or other surface of revolution, which has a bearing 


ape 
4 F 


as spent dye wok, sawdust, dried peat, or Fostien seed; but any refuse 
may be used w hich contain suitable combustible matter. These are 
mixed with creosote, resin, coal-tar, coal-tar crystals, or by powdered 
mineral or vegetable pitch, or combinations thereof. By the method or 
principle of hot moulding, Pressing, or —— pon a the 
required ist or ith the minimum 
quantity of pitch or anal eg bet. thereby Dtaint ig economy of 
manufacture. The equal or proper combustion of the particles is achieved 
by means of the powdered state in which the fire-lighters are constructed. 
But a somewhat inferior article may be produced without the powdered 
state, by means of the hot moulding system above. The form of -fire- 
lighter preferred is cylindrical with a cored out interior somewhat conical, 
either constructed singly or in groups. It is also pref: ferred to dip the 
same in melted resin or pitch, or other i or liquid, 
before use. 
1047. Measvurine on Ascertarnina Distances, F. Weldon, Mominabad, 
Deccan. —Dated 25th March, 1874. 

The instrument consists of a bar to which is hinged an arm or limb of 
sueh length that when closed on the bar their two ends will come to- 
gether. To theend of the limb furthest from the joint is hinged an index 
rod of such a le as to reach from the end of the limb, when fully 
extended, to the end of the bar on which the land closes ; to that end of 
the bar is hinged one end of a guiding rod, the other end to the index 
the guiding rod itself being of such le . and to the index 
in such a place, as to allow the limb to be opened or extended to the full 
required distance, and also to be closed tugether with the index rod alo 
the length of the bar, thus formiug them apparently in one. On extend- 
ing the limb the index rod will travel along the bar forwards or back- 











wards as the limb is extended or closed ; and the upper end of the bar, 
over which the index rod travels, is graduated asa . Fore and back 
sights, or a telescope, are also furnished if desired. 


1048. Sewine Leatuen, A. M. Clark, Chancery-lane.—A communication 
Srom A, Bourdais, Paris.— Dated 25th March, 1874. 

This invention consists in = loying coupes, alvanised iron, or 
other metallic wire, instead of — or peo other >: aaa fila- 
ments, whereby additional strength is imparted to 
some. 4 ArtiriciaL Butter, A. M. Clark, etre so communication 

— . a A. Villeron, and Ra Bezinge, Paris.—Dated 25th 
‘a 


1874. 

This artificial butter is composed of fresh beef and veal suets, milk, 
and oil in suitable proportions, and prepared by working up in a mixer. 
1050. Seauine Letters, W. M. Hall, Huddersfield.—Dated 26th March, 

1874. 

The improved means consist in forming a hv A honins wax on the 
end of a short stem, similar in appearance to a ter, 
tipping the wax with a composition, a it = oe ignited and used 
for sealing a letter or letters. 

1051. Lozences on Trocues, B. A. Kirby, 8t. Paneras.—Dated 25th 
The ingredien pl ed, scoording te his inventi nsis 
ents emplo t vention, co t 
pd of glycerine combined with gelatine and isinglass, to which 
- men may be added. This combination forms a vebicle far — | 
to gum and sugar (the chief ingredients of 1} of 
officinal troches as hitherto made) for administering medicinal or —T... 
and other substances. 
1052. Gas, P. Jensen, Chancery-lane.—A communication from B. J. Brich- 
sen, oN lie 25th March, 1874 

Pieces of ref: or other ma of a porous nature are "7 
with petroleum, and then coated with a ailicious or other coating. —— 
are then put in retorts, and the ee ee therefrom is comminy] 
with hydrogen gas while in a heated sta 
3088. es 4 Mavveas_e Iron, P. M. , Blackheath.— Dated 25th 

a 1874 

This invention relates to blowing into the converting vessel used in 
the Bessemer process, together with the requisite quantity of air, 
powdered carbonaceous material, which blast ignited produces in- 
tense heat. This heatis employed either to melt pig iron in the con- 
verting vessel itself, or to melt it in a chamber t 
with the mouth of the converting vessel, and so situated that the fused 
metal can run from it into the converted vessel. During the conversion 
the supply of carbonaceous powder to the blast is either cutoff or reduced, 
bs heat ry wee db the re vessel os utilised passing 

¢ flame thro: chamber so as to heat me reparat to its 
being melted for conversion. sid - roel 
1057. Conpensinc, Carpinc, AND Scripsuinc Esoines, P. C. Bvans, 

orien — Dated 26th March, 1874. 

This invention relates to an a| of travelling belts, 
which is intended more particularly eobouset! connection with the con- 
densers, carding | oy ye scribblers employed in preparing wool for 

; and has for its object the conveying of the outside th 
which are —_ a the enser or carding —. back from the sai 
poe nae oe en the same, or to the 


uate ty Ge , or to doffer 
pF ange of the scri! bing engines 0 tthe said outside threads may 
come d be ed 
at once in lieu of as heretofore being fed into the first engine by han 
or put aside to be torn up and mixed within another mixing of wool. 
1062. Burren axp Courtine Apparatus, P. Jensen, Chancery-lane.— 
r- we ion from W. H. Skidmore, Philadelphia, U.8.—Dated 26th 
‘a 
First, the combination of a double hook automatic coupling, a spring 
i and device for dise both hooks at once, and by un- 
the cars. Secondly, pe provided with both a link an 
coupling and and an automatic hook ped to be pr hooked coupling bar aes od 
main dra jected beyond the 7 = 
tomatic part is 








jections, and with the Bighthiy, 
© projecting pate or its equivalent in wire i the buffer plate 


106s. stove, J. C. Peacock, Finsbury Park-road.—Dated 27th March, 
Those improvements =— consist of a form of stove for heating, 





piece, , or gland applied to such eS with a definite 
obtained by means of a weight or spring. The bearing piece is also con- 
nected to an indicating spring or weight in such a way that, when the 





* The words “in a row in the copy of the abridgment 


delivered by the cqulinmk, buh te ait cagen te et cghadl akekigieaed 


lighting, ventilating, and ly - such stove being constructed with a 
base or stand in the form of two fixed tubes or cases, cylindrical or other- 
wise, one within the other, having a s between them. A small 
tube fitted with damper for the introduction of air for combustion 
is passed through the first-named tube or case into the inner one. 
Another tube or case for the passage of the products of combustion is 
fixed into the outer one of the first-named. This tube or case is fitted 
with a cover. A hole or short tube is placed opposite the tubes for the 
products, and this acts asa means for passing the air of the room through 
the products tube without first passing through the fire tube, thus venti- 
lating the room. A box or tray, removable at pleasure, for ashes is fixed 
into a box placed at the underside of stand. esting on the inner tube 
or case of stand is placed a tube of any suitable dimensions, which is 
termed the fuel tube or inner chimney, such having bars fitted at the 
bottom for passage ofashes. The fuel is placed in the inner chimney or 
fuel tube, and the products rise through and out of the inner tube, strik- 
ing against the cover on the outer tube or case, and products deseend 
through the outer tube or case, passing out through a chimney or flue 
situate close to the bottom of the base or stand. The improved stove isa 
adapted for the — described ; and these ure effected cither 
in ti by means of gas, coal, coke, wood, or any 
inflammable enatestals ;and the modifications necessary for accomplishing 
these objects are described in the provisional specification. 
1066. Ittcvminatine Gas, J. Keath, Arbroath —Dated 27th March, 1874 

The features of novelty which constitute this invention are, First, the 
arrangement of the furnace, which is circular, and into which the fuel is 
fed by a slanting shaft entering at the bottom side of the fire, so that any 
air getting in when furnace door is open has to pass direct through the 
fire, so as not to cool the retort. Secondly, the construction of the retort, 
which is of metal and of the form of an inverted bowl resting on an arch 
with flat roof ; the retort is partitioned off into two divisions, each pro- 
vided with a slanting shaft, through one of which the oil is run in, and 
passes off in the form of gas through the other, from whence it drops 
through a pipe into the washer. Thirdly, the construction of the washer, 
which is cylindrical, with flat top and bottom, and is provided with over- 
flow and discharge pipes, the connections between it and the retort being 

fixed, Fourthly, the arrangement of the furnace, retort, and retort set- 
ting, all din a suitable metal casing, with top plate, through 
which the smoke pipe passes. 
wre Treatinec Mapper, H. A. Dufrené, Paris.—A communication from 

‘ernod, Avignon.—Dated 27th March, 1874. 

Modder, flowers of madder, gerancine, or other derivative from madder 
reduced to powder, is treated with a solution of sulphate of alumina ; and 
after boiling and filtering, sulphuric acid is added tw the liquid which pre- 
cipitates the purpurine. The ligneous residue is treated with oo 
acid, water is added, and the temperature raised to about 212 deg. Fah 
The mass is then washed over a filter. 

1079. ReceneraTive aND oTHER Gas Furnaces, F. D. Nuttall, St. 
Helens. — Dated 28th March, 1874. 

These improvements consist in the general construction and arrange- 
ment of flues, doors, and dampers to facilitate inspection and cleaning 
and enhance durability of parts. 

1082. Baricxs, Ties, AND oTHER SIMILAR ARTICLES, A. Mayer, Hanley. 
—Dated 28th March, 1874. 

This improved machine consists of a table on which is an ordin: ary pug 
mill and in which is a slide containing moulds of the shape of the brick 
or other article to be produced. bee ge in the moulds ure raised by 
eccentrics and levers, or other equivalents, aud they drop by their own 
gravity. The feeding plungers are raised and lowered by eccentrics 
and levers or other equivalents. The slide with the moulds is moved to 
and fro on the table soas to bring the moulds alternately under the 
feeding plungers, and over the mechanism by which the pressure is 
given to the pistons. 

3217. Mastic or Aspnattum, R. Skinner, San Francisco.—Dated lth 
September, 1874. 

This said invention relates to a new — oO of matter for the pro- 
duction or manufacture of the mastic of asphalte, useful for roofing, 
flooring, building, footpaths, roadways, reservoirs, docks, sea walls, furti- 
fications, and other purposes. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE investigations of the Wages C ittee of the Ironmasters 
Associations of this district Any of the North of England have re- 
sulted in the ascertaining t the mean average selling price of 
iron in the two districts in the past quarter was £10 15s. 8°48d. 
This fixes the wages of the puddlers at 10s. 0d. per ton, and settles 
the remuneration of the millmen in the same ratio. The new 
wages scale is a reduction upon that of last quarter of 1s. per ton 

on puddling and 10 per cent, on millmen’s wages. It will be re- 
collected that whilst th the prices are those obtained for tinished iron 
generally in the North of England, they are, in respect of 
fois district, the prices secured for the bars of twelve selected 
firms. The reduction is less than the bulk of the men anticipated, 
and it is therefore being accepted without a murmur by the iron- 
workers proper. At the same time there come into operation the 
reductions of 9d. and 6d. a day respectively in the wages of thick 
and thin coal colliers, and of 10 per cent, in the remuneration of 
the blast furnace hands and the engineers. These reductions, with 
oy lower quotations for coal which I notified last week, combined 
ve the way for the quarterly meetings, which’ began in 

wal a sag yesterday, and were continued to-day (Thursday) 








—Z Webrohens ton there was a manifest disinclination on the 
of vendors of either pig or finished iron to give way in price. 
y held that the reductions which have lately been declared in 
sutestals and in wages are only their due in return for the prices 
they have recently bi — te = and that in quoting those prices 
they h This was regarded by the 
buyers as an Siesster unsatisfactory explanation, and they on 
their part declined to place the orders which they have in hand. 
oT ten was the price demanded by the Lilleshall firm, of 
aT ag for their a blast pigs delivered in Wolverhampton, 
peor 3 15s. for their hot blast. Makers of Staffordshire all-mine pigs 
te £5 10s. for their commodity. The leading finished iron 
firms still asked £12 for marked bars, These quotations are those 
which have prevailed throughout the quarter. Buyers had ex- 
— that at least a reduction of 20s, would have been announced 
marked finished iron, and of 10s. in pigs; and the Wolver- 
heen meeting broke up with a tolerably firm belief by the 
buyers that on the following day they should be able to get 
marked bars at £11 and all-mine pigs at £5. 

When the quarterly meeting opened this afternoon it became 
known that best finished iron was reduced 20s., making bars, £11 ; 
h £11 10s.; sheets an i £13. Shropshire and best Staf- 
fordshire pigs were then reduced 10s., making Shropshire, cold 
blast, £6 1Us., and hot blast, £5 5s.; and Staffordshire, hot blast, 
£5. "Lancashire and Yorkshire pigs stronger ; only little business 
done, buyers looking for greater drop. 

Ironstone is s' y in d, and negrtiations, 
which are likely to issue in good sales, were begun to-da 

The operative ae in this district threaten resistance to 
the proposed reduc’ f 10 per cent, in their wages. 

There has been the customary irregularity in the giving of notices 
to the colliers in certain of the localities, with the result that the 
miners there whose notices have expired decline to resume at the 
drop so me the men at other pits are working at the old wages. 
aoe -L., ty is inoreased by neighbouring colliery proprietors 

wee ee) ar paps no notice at all. The district about Bloxwich 
is — ected by this state of things. 

The Mines Drainage Commissioners have broken ground at the 

Road station ; at Bilston they have commenced cutting 
a new course for the Bilston Brook, Ground will also be dis- 
turbed almost immediately at Darlaston, and the Wednesbury 
committee will be the next to use the shovel and the piok, The 
other two committees—for there are five in all—-ought not to be 
long before they effect what likewise might be seen, All this 
came out at a mee of the commissioners in Wolverhampton 
on Wednesday, which was attended by a numerous array 
ers, with Mr. Hawksley, one of the arbitrators, at their 
head. That gentleman announced that he had made himself 
familiar with the fact that the underground operations were being 
pushed forward with as as ible, and that it 














much 
vould not be long before everything would be ready to start in 
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that direction. The meeting closed after steps were taken to 
obtain contracts for the doing of certain surface work not before 
arranged for. 

On Wednesday there was an advance of £5 in the price of 
cop’ . and of £3 in ingot brass, with the usual extras for sheets 
and strips, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE iron market of this district has again been dull, and during 
the past week in neither forge nor foundry pig iron has there been 
much new business doing. There appears to be an expectation 
that lower prices will prevail. This, coupled with the two 
quarterly meetings being held this week, has naturally 
restrained buyers from operating very freely at present, and 
although there was some disposition at the Manchester 
weekly meeting on Tuesday to put up any cheap lots that 
might be offering, I could hear of no business of real im- 
portance having been transacted. The pressure for the com- 
pletion of orders consequent upon the immediate close of the 
shipping season is helping to maintain prices for the present both 
in pig and manufactured iron. Lancashire smelters have not 
altered their quotations. Middlesbrough makes have even been a 
trifle stiffer, and the average prices at which pig iron could be 
bought during the week have ranged about as under :—No. 3 
foundry, for prompt delivery in the Manchester district, 74s. 6d. 
and 75s, to 76s. per ton, and forge numbers 67s. to 68s, a ton ; 
a trifle less being accepted for delivery over the year. In manu- 
factured iron quotations are about as under :—Puddled bars, 
£6 12s. 6d.; crown bars, £9 15s, to £10; best bars, £11; heavy 
rails, £8 17s. 6d.; bridge plates, £10 5s.; angle iron, £10 5s.; boiler 
plates, £11 5s.; ship plates, £10 5s.; sheets, £12 5s.; and rivet 
iron, £12 15s. per ton delivered in the Manchester district. 

The smelting furnaces in South Lancashire continue well-em- 
ployed on old orders, and although there have been but few fresh 
inquiries for manufactured iron, the rolling mills are still generally 
busy, although complaints are beginning to be made in some 
quarters of a slackness in trade. 

The coke trade has been rather dull, but there is no material 
alteration in prices, 

The strike in the West Lancashire coal trade, which I antici- 
pated in my last report, has naturally rather unsettled the market, 
and, although there has been no actual advance in quotations, 
prices are stiffer. 

The strike in West Lancashire was resolved upon at a private 
meeting of delegates held after the public meeting at which it 
had been resolved to accept the 10 per cent. reduction. The 
course of action pursued by the men has been a matter of consider- 
able surprise to Mr. Halliday, the president of the Amalgamated 
Association, who was away when the delegate meeting was held, 
and is now instituting inquiries as to what means were taken for 
calling it. As the men have acted so entirely upon their own 
responsibility, it is not improbable that the association may de- 
cline to support them. The strike is now pretty general in the 
Wigan and St. Helens districts, but in the Tyldesley district it 
will be only partial. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

TRADE does not improve, and there are not wanting numerous 
instances in which the lately recorded ‘* spurt ” is being succeeded 
by a state of positive dulness. This, as has already been stated 
in these columns, is in all probability owing to the termination of 
the season’s shipments to the Baltic ports, not to mention the 
obvious fact that in the finished iron trade many orders are being 
held back in order to profit by the drop in prices at quarter-day— 
if any such drop take place. On the whole, then, it may be said 
that both the iron and steel trades are again quiet, with not 
a few unfavourable exceptions in the cases of firms in both 
these branches of industry which are doing very little. I may 
supplement the statement made last week in reference to 
the effects of the keen home and foreign competition in the 
steel rail trade, by stating that by the expiry of some of the work- 
men’s notices, about 500 of Messrs. John Brown and Company’s 
men are thrown out of employment pending certain alterations of 
machinery and plant now in progress, These alterations include 
the putting of suitable rolls, &c., for producing ship and boiler 
plates as well as sheet iron. There is a fair inq for both 
classes of plates named—the Atlas Works having long had a sub- 
stantial reputation for boiler plates of ordinary and charcoal iron. 
So far as the production of Bessemer steel itself is concerned, 
there can be no question whatever that Messrs. John Brown an 
Company are in a position which has many points of superiority 
over that of most other houses in this district, They have 
the Carhouse and Aldwarke Main Collieries within afew miles of 
the works, and are able to obtain almost—if not, indeed, fully—all 
the coal the works require from thence. They also propose to erect 
coke ovens on the spot in order to make their own coke, and so 
be free from the incubus which North-country coke at 25s, per 
ton lays upon their shoulders. Further than this, they have already 
three newly constructed blast furnaces in operation at Sheffield, and 
propose to build six or seven others on a site close to the 
collieries, so as to take every possible advantage of the many 
facilities afforded by the immediate proximity of a good fuel 
supply. Again, I believe I am correct in stating that the firm 
have arranged to import at least 500,000 tons of Spanish ore per 
annum for their own uses, some cargoes being now on their way 
to this locality for that purpose. These facts demonstrate very 
clearly that what foresight and enterprise can do has already been 
effected by this concern—hence the importance of the fact that 
they deem it advisable to withdraw in part from the rail trade. It 
should not, nevertheless, be supposed that the great Atlas esta- 
blishment is idle, or anything approaching to it, the fact bein 
that over 4500 men are still at work, and when the alterations o 
which I have aa are finished that number will be aug- 
mented to over 5000. 

Hematite ores are somewhat indefinitely quoted at present, 
several well known mine products being specially negotiated for 
in each particular instance. Hematite pigs of ordinary or Bessemer 
brands are fairly firm, the current figures :—Millom 
** Bessemer,” No. 1, 95s.; No. 2, 928, 6d.; and No. 3, 90s.; ordi- 
nary No. 3, 90s.; No. 4, 87s. 6d.; No. 5, 87s. 6d.; M and W, 105s. 
per ton on four months’ terms. Maryport ‘‘ Hematite,” No. 1, is 
also 95s.; No, 2, 95s.; and No. 3, 95s.; No. 4, 90s.; and Mand W, 
90s. ‘* Bessemer,” No. 1, 100s.; No. 2, 97s. 6d.; and No. 3, 95s. 
per ton. There is the usual discount for prompt cash in all cases. 

A petition for liquidation has been filed this week in the Shef- 
field Bankruptcy Court, by or on behalf of Mr. James rs, 
iron merchant, Sheffield, whose liabilities are stated to be about 
£4000. 





Some of the —a having published a statement intimating 
that the Manvers’ Main Colliery Company had reduced the price 
of house coal from 13s. 6d. to 1ls. 6d, per ton, I feel bound to 
state that such isnot the fact, there having been no such reduc- 
‘tion. There is, on the contrary, no — tendency to droop in 
the quoted prices for house coals. Engine fuel is, however, 

to dispose of, and there are not wanting instances in which lower 
prices are being accepted for orders of respectable proportions. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been scarcely so much animation in the iron market 
during the past, asin the previous week. On Friday the warrant 
market was dull, with little business doing, there being some 
appearance of the demand being exhausted for foreign orders. 
The market opened at 88s, 6d,, but fell in the course of the day 





to 87s. 6d. Business was flat on Monday, at about an average of 
1s. below Friday’s prices, and there was a quiet business on 
Tuesday, with but little alteration in the rates. 

There is very little change in the values of the principal makers’ 
brands, the quotations of which are as follows: Gartsherrie, No. 1, 
115s.; No, 3, 86s.; Coltness, No. 1, 115s..; No. 3, 86s.; Summerlee, 
No. 1, 118s.; No. 3, 86s.; Langloan, No. 1, 114s.; No. 3, 87s.; 
Govan, No, 1, 93s, 6d.; No. 3, 82s. 6d.; Calder, No, 1, 115s.; 
No, 3, 86s.; Shotts, No. 1, 112s, 6d.; No. 3, 87s. 6d.; Carnbroe, 
No. 1, 100s.; No. 3, 85s. 6d.; Monkland, No. 1, 95s.; No. 3, 84s.; 
Clyde, No. 1, 95s.; No. 3, 84s.; Eglinton, No. 1, 94s.; No. 3, 92s.; 
Dalmellington, No, 1, 94.; No. 3, 82s.; Glengarnock, No. 1, 
ag ry 86s. 6d.; Carron, No. 1, 107s. 6d.; Kinneil, No. 1, 95s.; 

o. 3, 

The extensive shipping orders, to which the improvement in 
the malleable iron trade during the past fortnight was mainly due, 
have now been well cleared off, and there may very likely now 
come a shorter or longer period of comparative dullness, It is 
doubtful whether the home trade will be anything like sufficient 
to carry off the present make. ready business is quieter, and 
manufacturers fear they shall again experience difficulty in getting 
their products disposed of. 

During the month of September there was a marked improve- 
ment in the shipping trade of the Clyde. The arrivals exceeded 
by 4500 tons, and the sailings by 6000 tons, those of the correspond- 
ing month of 1873. During the past two months 50,000 tons of 
new shipping have been launched on the Clyde, and there is a 
prospect of fair if not full employment for the winter mon’ 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

No event worth recording has occurred during the past week to 
influence the tendencies of the iron trade in the North of England. 
The range of prices for both crude and manufactured iron remains 
pretty much where it did two or three months ago. Itis quite a 
common notion that trade is showing signs of improvement, and 
that for the next three or four months a considerable influx of 
orders may be expected ; but nothing has yet a to justify 
any such opinion. It is true that one or two small contracts for 
finished iron have been placed during the past week or ten days ; 
one of them being for 10,000 tons of rails ; but these are only a 
drop in the bucket, and do not exercise that recuperative influence 
poe trade which is only to be got by a regular sustained accretion of 
orders. 

The usual quarterly meeting of the North of England iron and 
allied trades was held at Middlesbrough on Tuesday. Very little 
business was transacted, although the attendance of merchants 
and manufacturers was quite up to the average. It has hitherto 
been the custom to have an exhibition of objects of interest to the 
trade in connection with these meetings ; but on this occasion the 
only exhibit of any interest or novelty was a number of rivets 
made by Watteau’s patent machine at the Middlesbrough Bolt and 
Nut Works. These rivets are made from Cleveland iron, and 
capable of bearing a strain of 30 tons to the square inch. 

wo new blast furnaces were blown in at the Clarence Works, 
Middlesbrough, by Messrs. Bell Brothers, on Tuesday afternoon, 
in the presence of a large company of ironmasters and others, 
Each furnace is 80ft. in height by 23ft. diameter of bosh. The 
new engines are ‘made by Hopkins, Gilkes, and Co., and have 
a blowing cylinder 100in. diameter. A lunch followed the 
ceremony of tapping the furnaces. 

The reduction of the wages of puddlers and millmen by 1s. per 
ton and 10 per cent. respectively, in the North of England, Staf- 
fordshire, and Worcestershire, will undoubtedly stimulate a 
keener competition on the part of those districts, although its 
effect will not be sufficient to create a sensible reduction of current 
quotations. From the time that rails were quoted at £12 10s. to 
£13 per ton, until now that they are quoted at £7 15s. and £8 per 


* 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


I ANTICIPATED this week having to record the complete tran- 
quillity of the colliers and ironworkers of Wales. en I last 
wrote one little section of colliers remained on strike. This was 
the Caerphilly house coal men, and there were indications abroad 
which pointed to an early settlement. On Monday this was 
accomplished, but almost simultaneously the ironworkers of the 
Landore Steel and Ironworks came to a misunderstanding, and 
for a time affairs there looked far from promising. 

The Landore men have been called upon to submit to certain 
new arrangements, coupled with a reduction of wages. To the 
first they object, and for the present they are standing out. The 
iron trade continues much about the same. Some works are fairly 


| off for orders, while others find it difficult to keep going. Last 


week there was a report that Mr. Crawshay had sold Cyfarthfa 
Works, but this has proved a canard. ing Cyfarthfa I may 
say that a series of changes and improvements will be carried out, 
which in due time will astonish many. When Cyfarthfa is re- 
started it will be under better conditions than it has had hitherto. 
I shall notice these improvements shortly, when a little more 
progress has been made, 

The nw into the boiler explosion at Tir Philkins took place 
this week at Hengoed. Mr. Cadman, assistant Government 
inspector of mines, was present, and valuable evidence was 
given by Mr. Hingle, of the Manchester Steam Users’ Asso- 
ciation. It appeared that the boiler which exploded was one of 
three Cornish boilers purchased second-hand by the Messrs, Powell. 
Mr. Eustace, engineer, who purchased them for the colliery 
owners, said the boilers had fifteen years before been in use at 
Sandon, Vivian, and Company’s, Hayle, Cornwall, and worked for 
nine years with the safety-valve fixed at 40 lb.; when bought by 
him they were perfectly sound, and the boilers had been tested 
to 801b. The coroner referred to a remark by Sir W. Fairbairn 
who laid down the rule, ‘* That boilers of 36ft. length with a tube 
3ft. llin. in diameter should not be worked to a higher pressure 
than 18 Ib. to 20 lb.” To this rule Mr. Eustace objected, and 
maintained that boilers of the sort could be worked with safety at 
35 Ib, to 40 lb. Mr. Cadman examined Mr. Eustace with respect 
to the construction of the boilers, and showed from a report of 
Mr. Brown that in the West of England eleven boiler explosions 
had occ last year, and of these nine were caused by the 
bursting of the tube. Mr. Hingle said that from the length of 
the tube he should not have worked the boiler which exploded, 
even if the plates were good, at a higher pressure than 18 lb. or 
20 Ib., and even then it would require the boiler to be strengthened 
over the fire. Mr, Cadman, in the course of a long examination, 
stated that in some part the boiler was only ;in. in thickness, 
and on one of the plates a patch had been put. After further 
evidence the jury returned a verdict of accidental death, and con- 
demned the company for not examining the boiler before working it, 
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ton, the wages of puddlers and millmen have only declined, the 
former from 13s. 3d. to 10s. 9d., and the latter from 20 to 30 per 
cent., the reduction of wages having thus failed to keep pace with 
the reduction in the value of the commodities produced. Iron- 
masters have an undoubted right to claim a further reduction on 
the principle that if wages rise in exact proportion to every rise 
they ought to fall in exact proportion to every fall in profits; but 
for the present employers and employed alike are bound by what 
is known as the Derby sliding scale for the adjustment of wages. 

A general meeting of the Standing Committee of the Board of 
Arbitration in the manufactured iron trade of the North of 


| England was held at Darlington on Friday last, when Mr. Kettle 


was called on to adjudicate upon the claim made by those em- 
ployed at the Darlington Iron Company for damages in lieu of 
wages on account of the works being laid idle during the Whit- 
suntide holidays. It ane that the workmen suing the com- 
pany, when they found the works closed on Whitsun Monday, 

piied for and received payment of the wages due to them to 
that date, and Mr. Kettle held that as this act had condoned any 
claim for damages they might have otherwise had on account of 
cessation of work, their case could not be sustained. 

A great deal of activity is being displayed at the present time 
in still further extending the production of ironstone in Cleveland. 
The Kilton Ironstone Company have now commen to work 
their ironstone, and they are laying down plant and making all 
arrangements adequate to the production of 1500 tons of ironstone 

r day. Messrs, Bolckow, Vaughan, and Co. expect, at their 
North Skelton mines, to increase their output to the extent of one 
half in a very short time. The Linerton Ironstone Company, of 
which Sir Charles Fox is managing partner, has also arranged for ex- 
tending their output to double their present production, and Messrs. 
Pease have nearly completed their plans for adding another third 
to the production of their mines at Skinningrove. At the other 
end of Cleveland Mr. C. M. Palmer, M.P., is opening up some new 
mines on his estate at Grinkle Park, and has nearly completed the 
construction of a tunnel between that of his royalty and the 
already existing mines at Hinderwell, on the seashore. Alto- 
gether it is expected that within the next twelve or eighteen 
months a full third will be added to the already large production 
of the Cleveland district, 

With the return of Mr. Joseph Shepherd to power as secretary 
of the Cleveland Miners’ Se, Se are being made to 
re-establish the joint committee, which has been practically a dead 
letter during the last six or eight months. The function of the 
joint committee, which is composed of six representatives from 
each side, is to adjudicate on local claims or disputes arising 
between masters and workmen ; and hitherto in this direction it 
has ormed a very useful work, although, lacking the ability to 
settle a general dispute, or to regulate the general rate of wages, 
it is impotent to prevent a strike, ' 

In spite of the continued and expected depression of the 
Durham coal trade, a great amount of vigour is being expended 
in the opening up of new coal fields and royalties. This remark 
is more or less applicable to all parts of the county where coal 
mining is carried on, but the development of the royalty at Hylton 
Castle, on the Wear, by Mr. C. Palmer, M.P., is the biggest 
thing of its kind going. Mr. Palmer and his ers propose to 
expend a quarter of a million sterling in the development of this 
royalty, which is intended to yield, when the plans now being 
carried out are complete, not less than a million tons of coal per 
annum. Itis expected that the Wear commissioners will endeavour 
to provide adequate shipping facilities for the promoters of this 
ag scheme by deepening the Wear between the bar and 

ylton Ferry, so that screw colliers may sail up to receive their 

at the pit’s mouth. 

i in the same position that it has 
occupied for the last two or three weeks. Business is very sluggi 
and prices are difficult to maintain, alt coalowners 
that they cannot suffer any further drop. e deliveries of coal 
and coke into the Clevelan 
those for the same period of last year. 





id district correspond favourably with | 
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38-TON RIFLED 





THE GUNS OF THE THUNDERER. 
Tue armament of H.M.S. Thunderer is to be of a t 


| and bored out toa calibre of 123in., 


GUN FOR H.M.S. 


“ Woolwich Infant,” increased in length to 19ft., re-tubed, 


ve, we understand, 


vastly superior to that of the Devastation, and will consist | been eminently satisfactory in their issue. It is true that the 


cf four 38-ton guns, originally intended for land service, | enormous charge proposed, viz., 170 lb. of pebble powder, | 


but which have now been completed as naval guns in the | were never actually attempted to be employed, as even with 


gun factories of the Royal Arsenal at Woolwich. The | 
whole four are now ready for issue, with the exception of | 
fitting elevating patches, &c. &c.; but one has been finished | 


140 lb., the heaviest charge attained, 10 lb. of that amount 
were blown out at the muzzle; still, nevertheless, a marked 
increase of power was observable as consequent on the 


even in this, and in all other respects, and will be despatched | enlarged calibre, and much valuable information was ob- 


to Portsmouth so soon as its carriage has been fitted. The | tained in regard to the vexed 
accompanying engraving is a faithful representation of | pressures. 7 
A comparison of its | of such pressures could be avoided by increasing the size of 


the improved “ Enfant Terrible.” 


majestic proportions with those of the pigmy 7-pounder | the grains of powder used in making up the —_— 
hic 


mountain gun which our artist has introduced beneath 
will enable the reader to form some idea of its actual size. | 
The shells and cartridges for both guns will be seen stand- | 
ing between the wheels of the trolly on which the 38-ton | 
gun rests. The 7-pounder is, it will be remembered, the | 
weapon which gave such excellent results in the Abyssinian | 
war. The dimensions of the 38-ton gun are as follows :— | 
Length, 19ft.; diameter at the thickest part of the breech, 
574in.—being 14in. more in this res; than the 35-ton | 
gun; diameter of trunnions, 13in.; length of bore, 16ft. 6in.; 
calibre, 12in. The rifling has an increasing twist from 
nothing at the breech to one turn in 35 calibres at the 
muzzle. The number of grooves is 9. The cartridge and 
projectiles are—for the present at least—to be similar to 
those of the 35-ton gun, viz., of 110 lb. and 700 1b. respec- 
tively. It will thus be seen that an additional length of 
3ft. has been given to this gun as compared with that of 
the original “ Infant.” Such an increment in this respect 
cannot be otherwise than an immense improvement. It is 
an acknowledged fact that, with the latter, a considerable 
quantity of the charge is blown out at the muzzle of the 
gun unconsumed, although, partly with a view of obviating 
such a difficulty, the weight of the powder employed has 
been reduced to a minimum.* The evident cause of this 
is the impossibility of obtaining ignition of the cartridge 
throughout its entire mass in the momentary space of time | 
that elapses before the projectile leaves the muzzle, owing | 
to the extreme shortness of the bore, which is only 13ft. 6in. 
in extent. But with the new gun ample space is afforded 
for the expansion of the powder-gas waves, and for the 
combustion of the charge, which, it is anticipated, will be 
entirely accomplished. Thus it may confidently be ex- | 
pected that better results will be obtained from actual | 
practice with this weapon, both as regards range and | 
penetration, than were arrived at in the trials already 
made with the 35-ton gun. The latter was proved capable | 
of penetrating wrought iron plates 14in. thick, as well as a | 
backing of 18in. of timber, and a skin of 11in. plate, at | 
500 yards; also of piercing, and very nearly of penetrating, | 
wrought iron plates 15in. thick, with a Prat oe backing, 
&c., at 200 yards. It penetrated 12in. armour and a similar 
backing up to 1700 yards. The 38-ton gun will probably 
netrate 16in. of armour-plate, with a corresponding 
king, at a distance of 1000 yards, as the addition of the 
7 Ib. or 8lb, of powder to the charge—which was before 
wasted—must of course make a sensible difference in the | 
amount of energy produced. Every effort has beeu made | 
to finish the’four guns for the Thunderer with the greatest 
ible celerity, as it is intended to mount two of them 
in a turret directly it is ready to receive them, and to 
institute a series of experiments with a view of ascertain- 
ing their powers of range and other qualifications. 

t must not be imagined, however, that the idea of com- 
pleting the remainder of the 38-ton guns, with a calibre 
of 12$in., has been abandoned. The experimental trials 
which have only justsbeen concluded with the original 

= 7 originally anticipated that the charge could be made as much 
as 6 





uestion of exceptional 
It was clearly established that the occurrence 


and 
consequently decreasing the rapidity with w the 
powder was ignited. In order to ascertain this, cubes 
of powder l}iu., 14in., and 2in. square were employed, the 
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The Danks Furnace.—About three years since the attention of 
ironmasters was anxiously drawn to a rotary puddling furnace 
invented by Mr. Samuel Danks, of Cincinnati, Ohio, which was 
reported to be producing remarkable results in the United States. 
This furnace is shown at Fig. 4, and has a fire-grate similar in out- 
ward appearance to that of the ordinary puddling furnace, 
although it differs from it in some of its details. It is supplied 
with a fan blast under the grate to urge the fire and produce gas 
while the more perfect combustion of the fuel is insured by jets of 
fan-blast, which are injected over the fire. The workman regu- 
lates this blast by a valve, so that the quantity of gas generated 
and consumed is controlled, and the temperature is thus made to 
suit the requirements of the charge of iron in the different stages of 

the puddling process. The ashpit 


and firehole are closed by doors, 
<li, 











largest of the three natures producing the best results. 
Hence it is probable that the 12}in. gun, if finally adopted, 
will have a cartridge of some 1301b. of pebble powder 
consisting of such cubes. The projectile will be of 800 lb. 
weight, as in the experimental trials alluded to. Should 
this be done, there will even then be a trifling loss of 
powder, as although the quantity blown out at the muzzle 
will be less than would be the case with a charge of 150 lb., 
still there must be an appreciable quantity which escapes 
in this manner. Indeed, it will always be so, and the only 
thing that can be done to remedy the evil is to lessen it as 
me | as possible. Lengthening the gun to an indefinite ex- 
tent would not cause every grain to be consumed, and the loss 
of initial velocity occasioned by such a proceeding would be 
very serious. This fact has been clearly demonstrated 


during the past few months by a series of experiments 
made with an llin. gun, purposely constructed with a 
bore having; the extravagant length of 20ft. Por- 


tions of this were cut off from time to time after 
various sized ‘ges had been tried, in order to ascertain 
accurately what was the precise length of tube or bore re- 
quired. It was found that no correspondin, a pe 
was gained by unduly increasing the length. There is only 
one point on which we cannot help expressing a regret. 
The probability is now that two natures of 38-ton guns 


will shortly exist, one of which will have a calibre of 12in., 
and the other of 12sin., instead of one only. 





so that the blast can only escape 
through the fire, the firehole 
being kept cool by a stream of 
water passing through a coil of 
iron water-tubing cast into it. 
A similar coil is inserted in the 
bridge plate, between the fire and 
the charge of metal. Fastened 
into this bridge plate is an iron 
ring having a flat surface on one 
side, and which forms a butt 
joint with the revolving chamber. 
The flat surface of the ring is cast 
on a metal chill, which hardens 
it and protects it against abra- 
sion from the end of the revolving 
hamb This chamber is cylin- 
drical in form, and is about 5ft. 
in diameter and 4ft. in length in- 
ternally; each end of the chamber 
is supported externally by a 
pair of rollers, which, while they 
retain it in place, also permit of 
its free rotation. The chamber 
consists of two end rings, which 
hold together a series of stave 
plates, forming the circumfe- 
rence of the cylinder. The stave 
plates are made with hollow 
ribs exten ling their whole length, 
and which serve the double pur- 
of holding the lining or, ‘*fet- 
tling,” as it is termed, and keeping it cool. The chamber is, of 
course, open at each end, one ol batting against the bridge ring 
and the other serving the purpose of a doorway for the reception 
of the charges of iron, and also for their removal, Through this 
outer end the products of combustion also pass, a movable head- 
piece being used to connect the revolving chamber with the chim- 
ney. This head-piece is furnished with a stopper hole, through 
which the operation going on within can atall times be seen, thecom- 
partment being kept cool by means of an arrangement of water 
pipes. The products of combustion are led through an elbow flue 
into the chimney, and there are arrangements for shutting off the 
blast and —. the fire within the furnace during the opera- 
tions of charging the chamber and withdrawing the puddled ball. 
A revolving motion is imparted to the chamber through spur gear- 
ing by a pair of vertical reversible trunk ines, the spur wheel 
being fixed around the outside of the chamber. The foundation 
for the lining of the cylinder consists of a mixture of pulverised 
iron ore and lime worked with water into the consistency of a 
stiff paste, which is laid on the inside of the chamber. Upon the 
completion of the initial lining a quantity of pulverised iron ore— 
about one-fifth of the total amount required to fettle the apparatus 
—is thrown in. The furnace is then heated and revolved slow! 
until the iron is found to be melted, when the engines are stop; 
The initial lining has now received a coat of glazing, and that 
of the molten iron which has not been consumed runs to the 
ttom of the cylinder and there forms a pool. In this gon are 
placed lumps of iron ore, which Lag np from 3in. to Gin. above the 
surface of the liquid ore. When m of the fettling has 
set, another charge of pulverised ore is introduced by its side, and 
the chamber is again rotated until the newly added ore is liquefied, 
when the apparatus is stopped, and the pool filled with lumps of 
iron ore as i The operation is continued in this way until 
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the whole of the interior of the vessel is properly fettled. It is 
then ready for the charge of iron, which is introduced, either 
in the solid or molten condition, through the open end of the 
cylinder. When charged with pig iron the melting down 
occupies from thirty to thirty-five minutes, during which 
time a partial rotation is given to the furnace at intervals 
in order to — equally all sides of the charge to the flame. 
When the whole of this is thoroughly melted the furnace is 
rotated once or twice per minute only during the first five or ten 
minutes, in order to obtain the most perfect action of the cinder 
upon tke molteniron, A stream of water is then injected through 
the stopper-hole in the head-piece along and just above the line 
of contact between the cinder and the inner surface of the vessel 
on the descending side, A portion of cinder is by this means soli- 
dified on the metal surface, and is carried down into the bath of 
molten iron in a continuous stream. This cinder, in rising up 
through the iron, combines with the impurities of the latter in a 
very effectual an plet The iron then begins to 
thicken when the engines are stopped, and the heat raised so that 
the cinder yf be perfectly liquefied. This liquid cinder is then 
run off from the top of the iron, after which the chamber is again 
started at a velocity of from six to eight revolutions per minute. 
This causes the charge of iron to be dashed violently about in the 
chamber ; and, this action being continued ata high temperature, 
the particles of iron begin to cohere. The speed is then lowered 
to about three revolutions per minute, upon which the ball rapidly 
forms. The puddler then solidifies the front end of the ball by a 
few blows from a tool applied through the stopper-hole ; the head- 
piece is removed and the ball withdrawn by means of a large fork 
introduced into the chamber, out of which the ball is rolled by a 
— turn of the cylinder. In Cincinnati, where the first of these 
urnaces was put up, puddled balls are reported to have been 
made weighing from lb. to 1000 Ib. each. Balls of smaller size 
can, however, be produced by the assistance of hand labour to 
suit existing hammers or squeezers, although, of course, the ma- 
chine is most economically worked when producing large balls, for 
which a special squeezer has been designed by Mr. Danks. The 
increase in the yield of puddled iron above the quantity of pig iron 
put into the furnace has been from 10 to 15 percent. This arises 
from the revolving chamber itself being fettled with iron ore, as 
much as 50 per cent. of iron being sometimes obtained out of the 
fettling. Thesuccess of the Danks furnace, however, grew from 
small beginnings. Its inventor commenced his experiments with 
his rotary furnace on a small scale at the Cincinnati Railway 
Works, in May 1868, and upon the results proving successful larger 
furnaces were built in the following year. In 1870 the continued 
success of the apparatus led to the substitution of Danks furnaces 
for the hand puddling furnaces throughout the works. The success 
of the new furnace at the Cincinnati Works led to its adoption at 
many other similar establishments in the United States. In Eng- 
land it was first brought under the notice of ironmasters through the 
Tron and Steel Institute in 1871. The invention was carefully 
investigated, and was considered of suflicient importance to justify 
the institute in sending a commission to America to thoroughly 
test and report upon its working in that country. Mr. Snelus, 
Mr, J. A. Jones, and Mr. Lester were appointed commissioners, and 
they took with them 40 tons of pig iron and a quantity of fettling 
material. Experiments were carried out at the Cincinnati Works, 
and every other place in America where the Danks furnace 
was then at work was visited by them. The results as reported to 
the institute were eminently satisfactory, establishing beyond a 
doubt the value of the system. Besides the joint report of the 
commissioners, they also reported individually. Mr. Snelus made 
an exhaustive series of chemical analyses, the results of which he 
reported, his conclusions being in every way favourable to the Danks 
furnace. Mr. Jones’ report contained comparative statements of 
the cost of puddling furnaces on the Danks principle and on the 
ordinary system. He estimated that works made up of 50 puddling 
furnaces turning out 600 tons of bars per week would cost £33,000 ;— 
Danks plant for turning out the same amount of work would cost 
£34,000, but it was anticipated that 12 Danks furnaces would 
— as much as 50 ordinary furnaces and no fewer than ten 
eats of 10-cwt. charges were expected every twelve hours. Mr. 
Lester in his report entered into the details of the practical work- 
ing of the machine, describing the method of lining, charging and 
operating the apparatus. His conclusions were that no number of 
men could operate so perfectly in puddling iron as could the 
mechanical furnace of Mr. Danks, in the working of which muscle 
and animal power are not so much required as care and intelligence. 
By the Danks furnace not only is the necessity for employing 
manual labour in the actual work of puddling obviated, but 
larger balls are produced than by hand, anda great saving is 
etfected on the whole process. The absolute saving was stated by 
Mr, Danks to be at least £1 per ton, although the commitvee of 
the Iron and Steel Institute placed it at 10s. 8d. per ton. The 
committee, however, admitted that the profit ne much 
greater in practice than they had stated, but they had purposely 
placed it low, wishing to under-estimate rather than to over- 
timate the cial value of the invention. The satisfactory 
nature of the report of the committee quickly led to the 
—— of the Danks furnace at several ironworks in Eng- 
land, with the view of giving it a proper trial. The works 
adopting it were Messrs, Bolckow, Vaughan, and Company, 
Middlesbrough, who specially had two experimental furnaces 
in operation; Messrs. Hopkins, Gilkes, and Company, who 
erected a complete forge, comprising two melting cupolas, twelve 
revolving furnaces with powerful shingling machines, and a set of 
three-high rolls, for reducing the blooms into bars. The Erimus 
Iron Company, Middlesbrough, built a complete forge, consisting 
of twelve furnaces, to which is now being added a finishing mill, 
for working up the products into merchantable iron, The North 
of England Industrial Iron Company, at their works near Stock- 
ton, erected a forge, consisting of eight Danks furnaces, with the 
requisite machinery for obtaining puddled bars. In addition to 
these establishments on the Tees, or its neighbourhood, Mr. Robert 
Heath constructed six furnaces in North Staffordshire. It is to 
be regretted that such an outlay of capital as must have been 
involved in the erection of the plant and machinery at these 
works has rot been justified by the results, which in plain terms 
show the Danks furnace to be so far cially u ful in 
England. In an address delivered to the members of the Iron 
and Steel Institute on the 6th of May last, the president of that 
body, Mr. I. Lowthian Bell, states the case very clearly, and gives 
the following as his explanation of the causes of failure :—‘* It 
must be admitted that the success which has attended the substi- 
tution in this country of the new for the old plan of hand-puddling 
has not invariably corr ded with the ts given us by those 
gentlemen who reported upon its introduction in the United States. 
Nevertheless, I would not have it supposed that I am impugning 
in any degree the soundness of their observations while engaged 
in their mission. It is quite possible that American iron may 
offer less difficulties while under treatment in a Danks furnace 
than that of this country. It is also equally possible that those 
difficulties which have been encountered in a continuous —_ 
cation of iron, such as that produced in Cleveland, may not have 
been so apparent when treated in more limited quantities during 
the comparatively short trials made under the personal superin- 
tendence of our commissioners. lKeferring now more particularly 
to the North of England, I have to observe that some alterations_| 
have even been found necessary in the moving, as well as in other 
rtions of the machinery. These minor defects, so far as I can 
earn, have been overcome, but there remains the one t 
impediment to success, viz., the durability of the lining of the 
furnace. Upon this branch of the question the testimony 
obtained in the North of England is somewhat conflicting. At 
one establishment, the entire plant, after some months of work, 
has been laid idle, and preparations are there in progress to alter 
the furnaces to the recommended by Mr. Crampton. On the 

















plan 
other hand, while admitting the existence of difliculties not yet 
entirely vanquished, the practical men who!are directing the 


trials express themselves confident of ultimate success.” So far 
Mr. Bell, and the author may add that he has heard these views 
more than confirmed by those who have used the Danks furnace 
in England. At the same time it is only fair to state that he has 
also heard most hopeful opinions expressed by those who are also 
working the Danks process, The greatest impediment to success 
appears to be the want of durability in the lining, and the next, 
mechanical failure. To these a third was added by Mr. John A. 
Jones, of the Ayrton Rolling Mills, Middlesbrough, which was— 
want of skill on the part of the workmen. In May last, however, 
Mr. Jones stated that at the Ayrton Works the men had been 
educated to the work, and the fettling difficulty had been over- 
come by melting both the fettling and the charge outside the ma- 
chine. The mechanical failure, however, he admitted had not 
then been remedied, and the Danks machine had by degrees given 
way in every part, doubling the fuel and labour account. He was, 
however, hopeful that in six months he should be able to an- 
nounce a satisfactory solution to the question of mechanical 
puddling. It is sincerely to be hoped that such will be the case, 
although the author still his doubts upon the subject—doubts 
which were not resolved by a statement he recently heard made 
by General Wilder, to the effect that at his works at Chattanooga 
he was removing an entire plant of ten Danks furnaces, and re- 
placing them by a set of double puddling furnaces. ; 
Mr. Adam Spencer has solved the question of mechanical 
puddling at the West Hartlepool Ironworks, so far as the econo- 
mical production of good metal is concerned. In his revolving 
furnace the grate is of the ordinary shape and constructiop, but 
in size proportionate to the capacity of the revolving chamber. 
The bridge is a common water-bridge, open to the top and bolted 
on the end-plate of the furnace. The bridge neck has a flange or 
ring upon it, for the double purpose of confining the brickwork 
immediately above the bridge, and for supporting a loose ring 
which serves to form a close joint between the fire-grate and the 
revolving chamber. The revolving chamber is a long square box, 
the internal dimensions being, when fettled, 9ft. Gin. by 4ft. 8in. 
All the sides are parallel to the axis of rotation, the advantages 
of this being that each side can be fettled with the molten 
cinder, so as to have a perfectly level surface and of an even 
thickness throughout. The sides are composed of open trays or 
girders of cast iron, placed transversely in order to resist the 
torsion when revolving. The machine is supported at each end 
by a cast iron disc; there is also in the middle of its length a 
third disc or ring as an additional support. These three discs 
which carry the chamber revolve on large rollers fixed in a strong 
frame and bed-plate beneath the machine. At the flue end of the 
chamber a movable neck is placed, made of wrought iron lined 
with fire-bricks, which forms the junction with the chimney, pro- 
vided at the lower end with a cast iron mouth-piece in halves, 
suitable guides, and means of lifting. The chimney is of the 
ordinary type, having a wrought iron mouth-piece on its side, 
corresponding with that of the sliding neck, and is supported upon 
girders and columns, made sufficiently strong, with the intention 
ultimately of placing a boiler to utilise the waste heat. The fettling 
is composed of mill tap, or mill tap mixed with roll scale or any 
other suitable oxide of iron cast into the sides, and is built in blocks 
properly moulded against the ends, the whole being cemented 
together by molten tap into one smooth and regular form. The 
repairing is done by means of wrought iron spouts, which convey 
the molten fettling direct to either end or sides, as may be re- 
quired, and occupies about three minutes. The charge of iron is 
melted in a cupola, and then carried by a spout to the flue end of 
the revolving chamber. In the movable neck a small door is 
opened, which admits a spout mounted on wheels, which reaches 
over the joint and dips slightly, so as to allow the iron to run 
freely and lessen the height which it has to fall. Immediately the 
iron begins to flow the chamber is made to revolve slowly, thus 
he sy the iron eating into the bottom, and at the same time 
hastening its conversion. The charging of a ton of iron occupies 
about three minutes. When completed the spout is withdrawn 
from the neck, the small door closed, and the revolving of the 
chamber continued. The boil begins in about five minutes, and 
continues from ten to fifteen minutes ; the coming to nature, 
dropping, and balling occupies ten or fifteen minutes more. If 
several balls are required the operation going on inside the 
chamber is observed very carefully through spy-holes in the neck, 
and when balls of a sufficient size are formed the machine is im- 
mediately stopped. Should the whole heat be wanted in one 
mass or ball, the chamber is allowed to continue revolving slowly, 
and the firing kept well up for about ten minutes, when one com- 
pact and well formed ball is the result. The withdrawing of the 
heat is effected by a pair of long tongs mounted on rollers, 
attached by a chain to a small hauling engine. According to Mr. 
Spencer’s statement he has effected a saving of 15s, per ton of 
uddled bar in materials and fuel. No allowance is here made 
or difference in labour cost, which Mr. Spencer assumes will be 
materially reduced with a number of machines, This saving was 
pe mere upon twelve months’ working, with an output of over 
2000 tons of puddled iron, the largest week’s work being 100 tons, 
and the largest shift’s work 11 tons. Mr. Spencer’s furnace, how- 
ever, is not at present at work, having stopped at the end of last 
year. Since then the works have been under reorganisation, and 
the delay in adopting the revolver is stated to be due to the time 
requisite to consider the steps essential to arrange the prelimi- 
naries for a large acquisition of plant. Mr. Spencer has produced 
iron of the highest quality from Cleveland pig, out of which rails, 
lates, sheets, rods, and hoops have been made and tested by the 
highest standards. While giving Mr. Spencer every credit for 
having brought his puddling machine into good working order, 
and for having produced satisfactory results from it, the author 
would observe that the notion of fettling with molten cinder and 
tap was clearly published to the world at the Paris meeting of the 
Institution of Mechanical Engineers in 1867, as already stated. 
One of the most earnest exponents of mechanical puddling in 
the United States is Mr. William Sellers, whose rotary puddling 
machine is shown at Fig. 5, and who has materially improved the 





system generally. In all machines prior to the Sellers machine, 
the flame was passed into, through, and out of the puddling 
chamber in the direction of the axis of the vessel, as will be seen 
by a reference to the diagrams, the entrance and exit of the flame 
taking place respectively at opposite ends of the chamber. In 
Mr. Sellers’ machine the flame passes into the puddling chamber 
—which is spherical in form—in the direction of its axis, but 
instead of passing through the chamber and out at the other end 

it sweeps over the whole of its interior surface, and returns an 

passes out of an opening in the end of the chamber at which it 
entered, thus operating more effectually upon the metal, and 
with increased economy. Whilst giving Mr. Sellers every credit 
for ingenuity, the author would observe that he was not the first 
to promulgate the idea of returning the flame. Mr. T. R. 
Crampton, who has played a very important part in the develop- 
ment of mechanical puddling, previously proposed the same thing, 
as will presently be shown. There is, however, this great distinc- 





tion to be made between the Sellers and the Crampton systems, 
that whereas Sellers circulates through his furnace a flame which 
is the result of combustion going on outside it, Crampton circulates 
through his furnace the fuel itself in a state of perfect combustion. 
Another feature in Mr. Sellers’ furnace is the arrangement for 
charging and discharging the furnace. These operations are 
performed for the most port, in other systems, either by lifting 
the puddling chamber bodily, or by removing a portion of the 
flue. In Mr. Sellers’ machine the delivering and the discharging 
flues for the flame are arranged in the same vertical plane, and 
the revolving chamber is supported upon a traversing frame which 
vibrates through an arc of a circle about a vertical axis. The 
axis of the revolving vessel is tangential to the arc of vibration of 
the frame, so that the vessel may be swung round out of its normal 
operative position, in which its axis is perpendicular to the vertical 
plane of the flues, until its axis is brought parallel with the vertical 
plane of the flues. In this position the mouth of the chamber is 
accessible for the convenient charging or discharging of the metal, 
without either removing any part of the flue or lifting the vessel. 
The frame which supports the revolving chamber also carries the 
engine for revolving it, and the steam for the engine is carried 
through the vertical axis about which the frame vibrates, and this 
constitutes an additional feature of the Sellers furnace. To 
attain the highest mechanical perfection it is necessary to provide 
against anything which might, even in degree, detract from its 
efficiency, and as the variations of temperature inseparable from 
the operation might disturb the proper relation of the parts, Mr. 
Sellers provides for such adjustments of the frame which carries 
the vessel as will compensate any such disturbance. As yet, 
however, Mr. Sellers has not shown his system of puddling to be 
a commercial success, although the author understands him to be 
in a fair way of doing so shortly. 

Dr. C. W. Siemens—who has this day been elected an honorary 
member of our Society—has worked out to a successful issue some 
very important improvements in the metallurgical production of 
iron and steel, which metals are now being largely produced by 
his direct process, Dr. Siemens’ is not a puddling machine, yet, 
as it has been adapted to that purpese, it will be necessary briefly 
to describe it. The furnace by which Dr. Siemens is producing 
both steel and wrought iron at several Jarge works is on the 
rotative principle, and is arranged as a regenerative gas furnace. 
Intensely heated air is introduced just above the charge, to con- 
sume the carbonic oxide formed at one stage of the process, and 
which is thus utilised instead of being wasted, as in the blast 
furnace. The rotator is a chamber 8ft. Gin. long and 7ft. in 
diameter, and is revolved through proper gearing. This chamber 
is lined with bricks made of bauxite -a refractory mineral well 
adapted to resist the high temperatures required. In this appa- 
ratus a charge of 15 cwt. of wrought iron is produced direct from 
the ore in about three hours, and with a consumption of 25 cwt. 
of coal to the ton of metal thus manufactured. This is about half 
the quantity of fuel required for making a ton of pig iron in the 
blast furnace. The author has examined samples of iron and steel 
of very high quality which were manufactured by this process by 
Messrs. Vickers and Co., of Sheffield ; at the Landore Steel Works, 
Swansea ; and at the Sample Steel Works, Birmingham. The 
application of the Siemens rotating furnace to puddling has been 
etfected by Sir John Alleyne, at the Butterley Works, he having 
altered some of the details to suit the process of puddling. In 
what these alterations consist, and what results have been obtained, 
the author is not at present able to state, as in a letter recently 
from Sir John Alleyne he informs the author that at the Butterley 
Works they are carrying out a series of experiments, analyses of 
iron, &c,, and have not made sufficient progress to enable them to 
afford any precise information upon the subject at present. 

However valuable and important the process of mechanical 
puddling may be when carried out by the aid of the fuel ordinarily 
placed at the disposal of the ironmaster, that value becomes 
greatly enhanced and that importance materially heightened when 
sound, practical results are obtained by means of fuel which is 
ordinarily considered to be but so much waste. It is therefore 
with special satisfaction that the author approaches that part of 
his subject in which he has taken great interest, and has carefully 
watched for several years past. This is mechanical puddling 
effected by means of coal-dust fuel, which process has now been 
perfected by Mr. Thomas Russell Crampton, to whom the author 
has already made a passing allusion. Considering the double 
object in view, the success already attained, and the wide applica- 
tion of which the principle is capable, it is not too much to say 
that Mr, Crampton’s invention is one of the most important—if 
not the most important--the present age has witnessed. And this 
will be realised when it is considered that coal is, in some districts, 
only obtainable at perfectly prohibitory prices, whilst the iron ore 
is there in abundance awaiting conversion. It is true that, if the 
mountain will not come to Mahomet, Mahomet must go to the 
mountain ; and so the iron goes to the coal, but at what a loss 
those best know who would gladly invest capital in reduction 
works if they could but get fucl at anything like a reasonable 
price. If then slack and coal dust can be profitably utilised, it 
must speedily become remunerative both to colliery proprietors 
and to those whom it would convert from mine owners into iron- 
masters. Another advantage realised by Mr. Crampton is the 
perfect combustion of fuel, as evidenced by the entire absence of 
smoke. This and the utilisation of waste coal form two ques- 
tions, the attempted solution of which dates back nearly to the 
first discovery of coal. Except in experiments, these questions 
have probably never been solved separately, certainly not in 
conjunction until now. Coal-dust has been utilised in the 
manufacture of pateat fuel, being combined with various substances 
to give cohesion to the particles, But although others have 
attempted to do so, it remained for Mr. Crampton to demonstrate 
practically that coal-dust pure and simple could be burnt alone 
and in a powdered condition, and that so burnt, perfect combus- 
tion could be attained. This result has only been reached 
through a long course of patient investigation and practical 
research, and by the consumption of between two and three 
thousand tons of coals in different furnaces in various parts 
of the country. It is more than six years since Mr. Crampton 
first commenced to give effect to his ideas, and during that period 
his coal-dust furnace has passed through many phases, until at 
the present time results show it to be simply perfect. The 
successful action of the Crampton furnace depends upon the 
introduction, under pressure, of atmospheric air and coal-dust, in 
carefully adjusted proportions, and so commingled and delivered 
ata precise and undeviatingly fixed point, as that not an atom 
shall pass unconsumed. This completeness of combustion depends 
upon the proper admixture of the surcharged and undercharged 
currents of air and powdered fuel. To follow Mr. Crampton 
through the various phases of reasoning and experiment by which 
he has perfected his invention might prove tedious, and would 
serve nv practical purpose here, It will suftice to take the inven- 
tion as it now is, and to describe its principles, its construction, 
and its practice. The principle of the Crampton furnace consists 
in the introduction of streams of air and powdered coal, mingled 
together and burned in a chamber in which the resultant heat is 
utilised in converting wrought into castiron. The great difficulty 
which Mr, Crampton had to ov was the tendency of the 
atoms of fuel to se te from the air, afid therefore to be 
deposited on the nal or in the flue ip an unconsumed condition. 
Mr. Crampton’s first revolving furnace—the working of which the 
author has many times inspected at the Royal Arsenal, Woolwich— 
was a two-chambered puddling machine, one of which chambers 
was lined with fire-brick, forming a busti hamber into 
which the pulverised coal and air were injected, the gases being 
therein generated and B aiyr. ow | consumed, The products o 
combustion passed into the second chamber, lined with oxide of 
iron, in which the puddling was effected. This machine was in 
use up to the end of last year, but since then the apparatus has 
been considerably simplified, the combustion chamber being now 
entirely dispensed with, and the generation of the gas and its 




















See Ah bm 





ay > LRT BE 

















9 REET PBT 





Oct. 16, 1874. 





THE ENGINEER. 


281 











combustion taking place in the puddling chamber itself, 
directly over the material under treatment. : 

The Crampton furnace as at present constructed is shown in 
diagram No. 6, and consists of a single revolving chamber A, which 
is rotated by a small engine having a pair of 5in. cylinders with a 
10in. stroke. The chamber is 6ft. Sin. outside diameter, and of 
the same length, and has an outer casing or water space, and the 
speed can be adjusted to <=. up to say fifteen revolutions 
per minute, The chamber a refractory lining B and revolves 
on wheels C C. It has a movable flue-piece D, which is lined with 
a refractory material, and is capable of being removed when access 
to the furnace is required. The flue-piece turns on a column D!, 
and is kept up to the furnace by screws dd. There is a longjopen- 
ing F in the movable flue-piece through which the air and fuel 
are injected. Small doors } f are used for covering any portion of 
the opening when required. An adjustable injecting pipe G is 
used, the end of which can be raised or lowered for conveying the 
fuel and air into the furnace in the required direction, The air 
and fuel are conveyed from the reservoir by the tube G!. The in- 
jecting pipe has several divisions g g in the bend for the purpose 
of preventing the fuel and air separating through the fuel running 
alone on the outside of the bend. The admission and exit of the 
water to and from the double casing is controlled by a double-way 
water cockH. The flow of water isshown by arrows; it enters at 
I, passes into the pipe J, and is delivered at the end K ; it then 
disseminates throughout the whole of the casing, and makes its 
exit at the end of the pipe L, thence to the cock H, where it leaves 
by the pipe N. The water is then conducted by this pipe to the 
flue-piece, entering it at the lowest point remain a flexible tube, 
making its exit at the highest point, and is then conducted by a 
pipe to a small chamber round the bottom of the column d', on 
which the fiue-piece swings, this chamber being connected withthe 
general drainage of the work. OO are the wearing joints of the 
furnace and flue directly in contact with the water in the casing, 
these rings being renewed when required. The mode of construct- 
ing the water casing is one of the chief features of Mr. Crampton’s 
furnace, and a most important feature itis. The amount of pro- 
tection from injury which this water casing affords is in fact far 
greater than would have been generally deemed possible had it 
not been demonstrated by practical experience. So great is it that 
Mr. Crampton’s first revolving furnace has been worked with as 
much as from 16 to 18 square feet of the plate surface at the ends 
left entirely uncovered by lining, without any injury ensuing. 
The Crampton furnace at Woolwich is supplied with fuel by means 
of avery simple apparatus which is placed cut of the way ina 
corner of the building. Ordinary waste coal dust is reduced to a 
state of fine powder by being ground between a pair of common 
millstones and afterwards passed through sieves of the required 
degree of fineness. It is found that the greatest amount of useful 
effect is obtained from fuel which has passed through sieves having 
2500 meshes to the square inch, From the sieves the fuel, which 
costs about one shilling per ton to prepare, is conducted by an 
archimedian screw to the feeding apparatus, which consists of a 
square chamber or hopper having tworevolving stirrers so arranged 
at the bottom that the whole area of fuel is kept in a state of 
gentle agitation. These stirrers force the fuel through a horizontal 
opening in front of the hopper on to a pair of adjustable rollers of 
different diameters, placed with their axes one above the other in 
a nearly vertical line. By this means a continuous and unvarying 
supply of fuel is delivered by the aid of an induced current into a 
tube leading into the furnace. The fuel first passes through the 
flue-piece into the chamber, which it traverses, returning through 
the flue to the chimney. Both the supply of fuel and that of air 
can be regulated with the utmost precision according to require- 
ment. The induced current of air is produced by a fan. 

Having described the principles of the Crampton furnace and 
the method of its construction, the author will next proceed to 
explain its working, which is carried out in a very simple manner. 
Assuming the furnace to be cold, the flue meg is removed and 
some wood is placed in the chamber and lighted. The flue-piece 
is then swung back into its place and air is blown in until the 
wood is in a state of energetic combustion. The injection of the 
powdered fuel is then commenced and continued for about forty- 
five minutes, by which time the furnace is white hot and ready for 
receiving a charge of metal. About 4 cwt. of fuel is used in the 
preliminary heating, and the rapidity with which the furnace can 
be got ready for puddling is a very striking feature. None of the 
fuel blown in during the preliminary heating remains unconsumed, 
the combustion being perfect. The furnace being heated, a charge 
of from 8 cwt. to 10 cwt. of cold iron is placed in it, and the air 
and fuel again injected for about three-quarters of an hour, the 
time varying slightly according to the weight of the charge. As 
soon as tbe iron is melted the furnace is revolved slowly, and the 
puddling process is continued until the ball is formed, when it is 
withdrawn and dealt with in the usual way—under the hammer. 
The lining is then repaired, the furnace recharged, and another 
heat turned out. The ee of the lining demands a passing 
remark. The furnace is lined with oxide of iron, and owing to 
the protective action of the water casing the lining is found to 
give no trouble. The chamber of the furnace is pentagonal in 
cross section, and one side of the pentagon is repaired after each 
charge, the five sides being treated in rotation, and the whole 
lining being thus repaired in the course of five charges. Whena 
charge is drawn a portion of the fluid cinder is left in the furnace, 
and into this are thrown lumps of cold fettling which embed them- 
selves in the cinder, and which are raked down level. The new 
metal is immediately charged on the top of the lumps of fettling, 
the operation of drawing one charge, repairing the lining, and re- 
cenien being accomplished on an average in eight minutes, 
while it has often been done in six. The fettling usually em- 
ployed consists of lumps of ball furnace tap cinder, but puddle 
cinder and other fettling materials have also been successfully 
used. With re to the results of working, the author may 
observe that in the ordinary puddling furnace the loss in the yield 
of iron ranges from 6 to 10 per cent., while with Mr. Crampton’s 
double-chambered furnace there was a gain of from 5 to 10 per 
cent, This gain is of course due to the fettling, the iron from 
which is converted and runs into the general mass. The quality 
of the metal from the ordinary furnaces after being puddled, 
welded, and rolled three times is such as to enableit tostand a tensile 
strain of about 22 tons per square inch with a certain amount of 
extension before fracture. With iron produced by Mr. Crampton’s 
first revolving furnace, however, it was found that by reheating 
the puddled once only and rolling it, practically the same ex- 
tension before breaking was obtained, while the tensile strain was 
never under 23 tons, and was frequently as high as 26 and 28 tons 
per square inch, When that iron was Looked samples broke at 
39 and 46 tons to the inch respectively, the iron retaining the 
true character of fracture, and extension being of a far higher 
quality than that produced by the ordinary system. In fact the 
results obtained with Mr. Crampton’s furnace at Woolwich have 
invariably been most satisfactory, both as regards quality of 
metal and economy of production. 

To indicate precisely the work done at Woolwich by the present 
single-chambered furnace, the author cannot do better than give the 
results of some trials recently carried out for Mr. Bri of the 
Carlton Ironworks, the metal embedded being Cleveland iron sent 
by Mr. Briggs. The author takes the given by the 
| newer ay os boom by Mr. Briggs, and which have been con- 

rmed by subsequent working. They show that the pig iron 
charged was 353 ewt., and produced 405 ewt. 25 Ib, of puddled 
bar, shi an increase of 14°544 percent. To produce this 
8 Ib, or 1402 cwt, 


Ib. op Age I ee we Pee Be 

2 / ton of puddle bar, Peas melting the cold 

Be. _ This quantity of iron was puddled, in 53 heats, in 80 hours 

minutes, incl: charging, fettling, &c., or 1 hour 31 minutes 

for each heat. The average charge was 6 cwt. 2 qr. 194 Ib. the 

* The diagrams here referr m for 
26th, Pt pal ed to were published in our impressio: 


a 





average yield 7 cwt. 2 qr. Ib., or 14°544 cent. gain. The 
quantity of fettling was al atts ewt, per ton Pr these experiments, 
and the fettling used was mill-tap cinder or puddlers’ tap, melted 
with wy 4 ball. The author has favoured by Mr. Crampton 
with the loan of some of the products of his furnace, which are on 
the table, and which show not only iron manipulated in various 
ways, from wire drawn to 18 gauge and thin tin plates to iron 
plates and rails, butalso bath steeland crucible steel produced from 
the same material. The author is also able to give the following 
tables of breaking strains:— 


TABLE No, 1. 

Showing Tests of Steel produced from Cast Scrap Iron, containing 
‘87 per cent. of Phosphorus. The iron made in Crampton’s Fur- 
nace ; the steel made from it in an open bath ; the tests taken 
Srom a 4-ton charge. 








PLUNGER AND BUCKET PUMPS, 841x. ENGINE, 
CLAY CROSS. 

At page 286 we give details of the pumps, worked by the 
84in. engine illustrated in our impressi for September the 
18th and 25th. The engravings explain themselves, and it will 
be enough to state here that the pit is 415ft. deep, and that the 
18in. plungers have a stroke of 10ft., and make four to six strokes 
per minute, 











TuE following is a simple rule for computing the number of tons 
of iron rails required per mile of road :—Multiply the weight per 
yard of rail by eleven, and divide the result by seven, For ex- 
ample: How many tons of iron rail required per mile, weight of 
= lb. per yard? 56 X 11 = 616 divided by 7 = 88 tons per 
mile, 











Stecl made from Iron produced from Crampton’s Furnace from Cast 
Iron containing § per cent. of Phosphorus. 


*185 13°2 34°0 Soit. 
“025 39°6 50°8 | Low tempered. 
"145 37°4 59°6 | High tempered 


The best proof of the practical value of the Crampton furnace is 
afforded by the fact that Mr. Briggs is now putting up twelve of 
them‘at his works, where he has made arrangements to take the iron 
direct from the blast furnace to a heated reservoir, from which it 
is to be carried to the revolver. Messrs, Fox, Head, and Co., who are 
erecting four Crampton furnaces, have arranged to melt the iron in 
acupola. In fact it appears to be generally admitted that when 
several furnaces are at work the iron should be melted in a separate 
furnace or cupola, The general results of Mr. Crampton’s invention 
clearly demonstrate that in the first place slack or small coal can be 
utilised without the production of smoke, and that coal dust and air 
can be fed automatically, a matter which has sorely tried many who 
have previously endeavoured to effect that object. In the next place 
it is proved that heat of high intensity can be produced with 
regularity and economy. Then there is the construction of revolv- 
ing furnaces without brickwork composed of a single chamber in 
which the gas is produced, consumed, and the material treated. 
The reduction of the wear and tear of the furnace by a special 
water casing and an easy mode of fettling are other points; whilst 
lastly, Mr. Crampton has demonstrated the practicability of 
eliminating in the puddling furnace phosphorus and sulphur 
from inferior iron to such an extent as to enable it to be converted 
into the best steel, a series of facts which place the invention very 
high in the order of merit, and which the author doubts not will 
ultimately place the inventor in the category of those who have 
advanced the material interests of their country in a marked and 
specific manner, 

The present paper has grown to too great a length to admit of 
the author noticing even briefly the metallurgical aspect of the 
subject. He will, therefore, proceed to state the general conclu- 
sions to which a consideration of the matter points. The question 
of mechanical puddling, although not a very old one, has made 
rapid progress since it was first mooted. It can can hardly yet 

said to have received a satisfactory solution in a commercial 
sense in this country, however, for such a solution involves the 
condition that one or more of the systems is capable of as general 
application as the ordinary puddling furnaces. This may be the 
case with some, and the author believes it is ; but it has not yet 
been proved, for want of time. Despite the promising results of 
the Danks furnace at some works in America, the proof of its 
general applicability has not yet been established in that country ; 
neither has it been placed beyond a doubt in England, although 
it is believed there is still some hope for it here, and every 
endeavour is being made to render it successful both at Mr. Heath’s 
works and at the Erimus Works. From the latter establishment 
the author is informed great things may be expected, although 
he has failed to learn what these great things may be. In the 
interests of the iron and steel industries, and not less in the in- 
terests of the inventor, the author hopes it may be so. From 
what he has seen of the mechanical details of the Danks furnace, 
however, he is satisfied that unless a radical change is made in the 
disposition of the parts, success cannot attend its continuous 
working in this country. From the statements submitted to the 
author by Mr, Spencer, that gentleman appears to have proved 
the principle of mechanical puddling to be correct at the West 
Hartlepool Ironworks. It now, therefore, remains for him to show 
that similar results can be obtained under similar conditions else- 
where. Unless a system can be employed with advantage at other 
works besides those at which it has been developed into a success 
under the fostering care of its inventor, it cannot be regarded as 
affording a satisfactory solution to the question of mechanical 
Ss in the broad and liberal sense in which it must be treated. 
either Mr. Sellers in America nor Sir John Alleyne, with the 
adapted Siemens revolving furnace at the Butterley Works, are 
yet able to stand the test of practice, although both are hopeful 
that the time is near when they may challenge criticism. 

Mr. Crampton has undoubtedly solved the question of mechanical 
puddling most satisfactorily, and has produced some very remark- 
able results. He, however, still awaits the proof of its com- 
mercial success—a proof there is no reason to doubt will be forth- 
coming so soon as Mr, Briggs and Messrs. Fox, Head, and Co., 
have got their Crampton plant into practical working. But Mr. 
Crampton has an enormous advantage over his competitors in the 
race for fame. His mechanical ability has been brought to bear 
in designing a machine which embodies a degree of mechanical 
perfectness absent in such other other puddling furnaces as the 
author has examined. The conclusion, therefore, is that although 
mechanical puddling has been well proved to be a practical success, 
it has nowhere as yet established its claim to be considered a 
cape | commercial process. We appear, however, to be on 
the eve of seeing this claim firmly established. In the meantime, 
| there are appliances which to some extent aid the puddler in his 

heavier duties, and so relieve him from the severer toils 
inseparable from han puddling. Unquestionably one of the 
greatest benefactors of his time, and a worthy successor of Cort, 
will be he who succeeds in rendering mechanical puddling a prac- 
tical and commercial success, 








SoME excitement, says Nature, has been aroused in New York 
the discovery of a rich vein of hematite iron ore in the heart 
the city by some workmen who were digging foundations for a 

b The vein, which is 30ft, wide, was found at a 





new 
depth of only 4ft. from the surface, 






_ Elongation. si noes adres Remarks. Tue CastaLia.—Captain Dicey’s ship went to sea on Wednes- 
Yielding. | Breaking. day for a short trip. The sea was so smooth that no evidence 
was obtained as to her steadiness. The engines indicated 900-H.P., 
1 | “81 2°0 =| 89°6 Soft. which gives a speed of eleven knots, The engines are intended, 
2 | “435 a a a. 4, | however, to work up to 1250-H.P., corresponding, acoording to 
3 os 4 | 40°4 et Captain Dicey’s calculation, to twelve and a-half knots, or some- 

3 "233 49°0 = || G24 Tempered. | thing more. 
Railway Bar. CLOSE OF THE INTERNATIONAL EXHIBITION AT KENSINGTON. —- 
IR "145 41-0 64°0 Tempered. | The board of management being desirous of extending to the 
2R 072 | 20°4 | 42°8 Soft. greatest numbers of the public the advantages of the technical in- 
3R “176 | 17°2 45°6 do. struction afforded by the International Exhibition before its close 
Cc. W. “05 j 16°6 37°6 do. on 31st inst., have decided to reduce the charge of admission to 
—— sca oem feeenaieng - one penny daily, except on Wednesdays, when the charge will 
TABLE No. 2. remain atashilling. The reduction will commence on Monday 

Steel made from Swedish Iron in Crucibles. next. 

SouTH KensincTon MusevuM.—Visitors during the week ending 
° : Tons per square inch. 10th October, 1874 :—On Monday, Tuesday, and Saturday, free, 
Elongation. Yielding Sicctictiaee Remarks. from 10 a.m. to 10 p.m., Museum, 14,53; mercantile marine 
——_ we and other collections, 1140. On Wednesday, Thursday, and Fri- 
"366 14°4 24°8 ft. day, admission 6d., from 10 a.m. till 5 p.m., Museum, 2260 ; mer- 
“08 32°8 498 Low tempered. | cantile marine and other collections, 49, Total. 17,04. Average 
“155 35°2 59°8 | High tempered. | of corresponding week in former years, 14,618, Total from the 


opening of the Museum, 13,777,430. 


THE First PLANING MacuiIne.—The first planing machine ever 
made was according, tothe London Irontrade Erchange, constructed 
in the Holland-street works of John Rennie the elder. “In 
March, 1814” (and we copy from an original memorandum book 


of the late George Rennie), ** the following plan was adopted for 
‘chipping’ the cast iron sides of a new lathe. The sides are 
placed close together, with their faces upwards. Two planks of 
elm, one on each side, are bolted with their edges truly placed end 
upwards. Upon the edges of the elm planks run four wheels on 
axles, which support a truck of oak. To the truck is fixed a slide- 
rest, to which is attached a cutting tool. The truck is well loaded 


with weights, and pulled along the surface of the elm planks 
by means of acraband chain. Thus the tool, in fact, planes the 
iron lathe-beds straight.” This was, in fact, the first planing 
machine, crude and rude as it was, and from it Whitworth, to 
whom the original apparatus was shown, subsequently made a self- 


acting machine. We all know now how important a tool it has 
become, and the wondrous saving it effects in,the manufacture of 
nearly every kind of machinery. 


THE So_vency oF TRADES Unions.—It was stated by one of 
the trade union speakers at the Glasgow Congress, in reply to 
the statement as to the alleged insolvency of many of the societies, 
that they were not to be judged by actuarial tests, because they 
possessed the power of indefinite levy. Mr. George Potter, for 
example, is reported to have said, that when a member joined a 
trade union he knew that he was liable to his last penny for these 
extraordinary demands. That the miners, however, are getting 
weary of this is evident, for at the Birmingham Conference it was 
stated that most of the districts were in arrear on account of the 
special levies ; some to very large amounts, which are not likely 
to be forthcoming ; the total being £18,500. The men, in the 
exercise of rough common-sense, fave come to ask themselves 
what they gain by these repeated payments, and rather than con- 
tinue them many thousands, as has been stated, have left the 
union. So long as the condition of trade induced an upward move- 
ment of wages, so long men unquestioningly attributed the rise to 
the influence of their union; but when, as was inevitable, it could 
not maintain the high rate in the presence of a falling market, they 
became dissatisfied. Special levies may be all very well when 
wages are inflated; when these decrease, however, the men 
naturally object to pay several shillings a week out of them in sup- 
port of strikes in other districts.—-Capital and Labour. 


GERMAN FIELD ARTILLERY.—During the late mancuvres in 
Germany, batteries of artillery equipped with the newly adopted 
guns were engaged side by side with other batteries armed accord- 
ing to the old system, in order to make a practical comparison of 
the relative advantages of the two systems. The weight of the 
new 7°85 centimetre gun for the horse artillery, with a full supply 
of cartridges, shells, &c., as prescribed for a campaign, amounted 
to about 35 cwt., while that of the old 8 centimetre gun was 31} 
cwt. only, notwithstanding which the general ofticers in command 
report that no difference was observable in the manceuvring of the 
two batteries, even on the most difficult ground, although 
occasionally they were conveyed upwards of twenty-four miles 
over sand and muddy fields, The new field batteries furnished 
equally satisfactory results. In this case the new battery had to 
manceuvre with its full warlike equipment by the side of the old 
guns without such equipment. The difference in weight was 
about 10 cwt., yet, though the two batteries were taken over 
hills and other difficult roads, they proved equally umanageable, 
except that the new batteries, being so much heavier, of course 
required more powerful horses. 


A Martyr To Scrence.—‘ Perpetual motion” has been dis- 
covered by an old negro in Kentucky, who has fallen a victim to 
his own invention. It appears from the account given by the 
Franklin Kentucky Patriot that the old negro some little time 
ago constructed a wagon so arranged that it runs by itself by 
virtue of the fact that the weight of gravitation is thrown forward 
of the centre of motion, and the machine is consequently com- 

lied to run. It was his intention to exhibit his wagon at the 

air at Franklin, on the 9th ult., sothat its value might be tested 
in the Free a of the thousands of people there assembled, and 
on Wednesday the 2nd ult., he mounted the machine, adjusted 
the bands, tipped the balance-weight over the centre of motion, 
gave the driving wheel a shove and started for Franklin to report 
to Mr. John B. Montague, secretary of the association, and have 
the machine regularly entered on the books. The wagon went 
humming along the smooth sandy road at about the rate of fifteen 
miles an hour ; close behind it at a rattling pace came an ordinary 
vehicle containing coroner Hartfield, and a jury, who, anticipating 
some fatal accident, took the precaution to follow the wagon. 
This anticipation was unfortunately realised, for in making a turn 
just near a noted point called ‘“‘ Red Pond,” at the forks of the 
Cross Plains, and Springfield roads, the starboard front wheel 
“collided” with a heavy-set post oak sapling and the rebound was 
so powerful that the old negro was thrown forward over the dash- 
board and was at the same time struck by the flange of the driv 
ing-wheel and precipitated with such violence against the fence 
panel on the opposite side of the road that he was killed instan- 
ti ly. The hine, after the accident, struck out with free- 
dom, but near the residence of a Captain Lea its progress was 
arrested by a large log, which tilted the balance weight back of the 
centre of motion, and when overtaken by the coroner and his 
ae the wild wagon was standing quietly at rest. Since the 

eath of the ladies old negro no one has dared to mount the 
wagon, but it was exhibited at the fair, and a general impression 








revailed that it wasa wonderful machine, destined to play an 


portant partin the history of locomotion,—Pall Mall Gazette. 
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RADIAL DRILLING MACHINE. 


MESSRS. LOWRY AND CO., CROSS STREET WORKS, SALFORD, MANCHESTER, ENGINEERS, 


| 
1 en. 


Ln 


fi 


a 


ABOVE we illustrate an improved radial arm drilling machine, in- 
vented and constructed by Messrs. Lowry and Co. As will readily 
be seen, the improvement consists in obtaining a much longer driving 
strap and a greater space between the spindle and the foundation 
box, which allows a er object to be got under for the purpose 
of boring or drilling than hitherto. The extended framing at the 
back for carrying the ulleys and agg be also an advantage, not 
only in supporting the pillar, but in balancing the radial arm 
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which is placed on the opposite side of the pillar. This enables 
the arm to be brought easily round to any point in the entire 
circle, As arranged it can also be very conveniently used as an 
ordinary drilling machine. The driving power, it will be seen, is 
imparted through a pair of bevel wheels in the base of the 
ee ee The 2 arrangement is neat, especially as 
regards the arrangement of the gearing at the back 

and the tool will prove useful, ° . tht 
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JACKSON’S IMPROVED MORTAR MILL 
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In the accompanying engraving we illustrate an improved 
mortar mill, invented and manufactured by Mr. F. W. Jack. 
son, engineer, Great Suffolk-street, London. It is claimed for 
these mills that—First, owing to the simple form of framework 


the usual heavy crosshead, struts, and standards are done awa 
with, two parts thus replacing four, rendering it more rigid, 
easily connected and disconn 3. secondly, in the usual mills 
the cross-arms are of cast iron, and liable to fracture. In this 
they are of wrought iron, : and can soon be replaced without 
sunting to the foundry ; thirdly, that scrapers are abolished, the 
rollers running so as to entirely cover the pan, and therefore 
wear the, bottom evenly down; fourthly, that the toe-box has 
odjasting gear for taking up the wear, and preven the teeth 
deeply in gear and being broken ; and, lastly, that 
e TO are of a heavy box pattern, and with the bottoms are 
— hard — to render them durable and give them 

crushing power. 

The brackets are of iron cast in halves, make with a large base 
to insure stability and ribbed to a T section. They are fitted 
with slot holes to permit the rise and fall of the rollers, and also 
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with another slot hole through which the lay shaft runs. These 
brackets are secured together by four wrought iron bolts, fitted 
with nuts and lock nuts, a wrought iron turned and bored bush 
being fitted between. The upright shaft is of cast iron with 
a hole cored through the centre of it; at the lower end is cast a cap 
or fi on which the crown wheel rests, this shaft is turned at 
top and bottom, and is keyed witha stout key of wrought iron to 
the crown wheel, which is accurately bored to fit it. The crown 
wheel in its turn is bolted by six Jin. bolts to the pan; these bolts 
have countersunk heads, so as to be flush with the inside bottom 
of the pan. The vertical shaft has a wrought iron steel-faced 
toe fitted into its lower end, and secured there by means of a 
steel slug. This toe works in a toe box of cast iron, which has a 
steel disc, being only held by a stud, to prevent its turning 
round; both steel toe and disc are hardened. cast iron toe box 
in its turn fits into another external box which is supplied with a 
wrought iron steel-faced adjusting wedge, witha stud orscrew atone 
end. This wedge penetrates the external box through its centre ; a 
recess is also cast in the internal toe box, in its centre, through 
which also the key proceeds, and whilst permitting adjustment 





for the wearing away of the toe pieces, it prevents the internal 
toe box turning round, The cross arms are of wrought iron fitted 
into a cast iron crosshead, and held there by two stout bolts ; 
when they are worn away, it suffices to withdraw these two bolts 
to take out the arms, when they can be replaced. The pipe 
collars are of cast iron fitted on the wrought iron shaft, the ones 
nearest the brackets being fitted with oblong ends for working in 
the slots of the brackets, they are also fitted with set screws, 
which prevent any tendency of the wrought iron shaft turning 
round and grinding the inside edge of the eye of the crosshead on 
to the upright shaft. 

The rollers are of the box pattern, and work on to hard false 
bottoms fixed at the bottom of the pan. 

A pinion at the bottom of the mill transmits the necessary 
motive power to the crown wheel for revolving the pan. The 
driving pulley is 3ft. in diameter, in all mills over 7ft.; 2ft. Gin., 
down to 6ft.; and 2ft. down to 4ft. pans, The pulley and pinion 
are keyed firmly on to a stout wrought iron shaft, working in cast 
_ bearings, which for this class of machinery are found preferable 
to brass. 

Scrapers are abolished excepting in cases of mixing, the 
rollers being placed so as to entirely cover the botton of the rz 
one being near the inside and the other the outside edge of the 


| pan, wearing the bottoms evenly down and leaving no superfluous 





metal as waste, 


LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opini 
spondents. ) 


COMPOUND ENGINES. 

Srr,—As many compound engines constructed} for 60 Ib. of 
steam, or upwards, are now working with much reduced pressures, 
it would be interesting to collect facts as to their present per- 
formances ; for supposing there is a superiority in the compound 
over the single cylinder, that superiority will still exist, and will 
therefore show on comparison with the performances of common 
engines working at the same steam-pressure and degree of ex- 
pansion, if such are to be found ; but I am inclined to believe that 
if diagrams were taken and other particulars furnished of com- 
pounds working at reduced pressures, many cases would appear 
where the small cylinder is not only doing all the work but is 
dragging the low-pressure engine into the bargain. Indeed, in talking 
some months ago with a very intelligent sea-going engineer, I was 
assured by him that he had himself known several such cases ; 
and now it seems that the Admiralty have wisely cautioned their 
officers upon the point. In such a condition the engine must 
necessarily be worse than an engine of one cylinder only, working 
with a bad vacuum, for its modulus would be less, and its motion 
would be more irregular ; and this appears to me to be evidence 
that a marine screw engine of one cylinder only, even without a 
fly-wheel, might work in a more satisfactory manner than is some- 
times considered possible. 
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There is, however, no doubt that the state of things of which I 
speak might in many instances be modified by the use of the 
indicator and expansion valves ; but it must not be forgotten 
that until very lately an expansion valve, even upon the high-pres- 
sure cylinder, was considered unnecessary, and that it being 
unnecessary was claimed as one of the many points of superiority 
in the compound principle ; and that although expansion valves 
are now often used upon the small cylinder, it is rather the ex- 
ception to find them upon the large one, at any rate in the merchant 
service. In addition to this, it is I think to be deplored that the 
majority of sea-going engineers d> not carry, and very frequently 
do not properly understand, an indicator. There is another point, 
too, worthy of note—the fact that indicator diagrams taken from 
engines in which the small engine is doing all the work show what 
is often supposed to be a great economy of fuel. In illustration 
of thia I will take—for want of better or worse—the diagrams of 
H.M.S. Briton, a copy of which I beg toenclose. At half-speed the 
mean pressure in the low-pressure cylinder is 3°2 lb., which I will, 
for the sake of argument, suppose only sufficient to evercome 
the friction of the low-pressure engine. The consumption of coals 
was said to be 1°5, the ILH.P. of the small cylinder 582, and that 
of the large 278. Now as the consumption varies inversely as 
the I.H.P., the consumption, instead of being 1°5, would in reality 
be 2°24. And still supposing the low-pressure to be doing no work, 
it will be seen that the engines are no better than an engine of one 
cylinder, working with an initial pressure of 36 lb., expanding to 
the atmospheric pressure, and obtaining a vacuum of i lb. only. 

There are perhaps among your readers many who can throw much 
light upon this important and interesting subject, and who, if they 
will, would do much public good. ARQUES, 


Sir,—To me it appears somewhat remarkable that the criticisms 
you have passed on the compound marine engine have evoked 
very little or no comment in the correspondence columns of THE 
ENGINEER. The merits of various types of steam engine must be 
extremely interesting and important to many of your readers, 
and you have assailed a very popular type in language which 
certainly leaves no doubt as to its meaning. But I cannot find 
that any engineer practically engaged in the construction and 
working of compound engines has said anything about your argu- 


\\ / 
P i 


y= a 


ih 


___- ywpseurrie LINE 





\ 
h 











ments ; and this silence I can only interpret in one way, which 
is that the less said about compound engines by those who make 
them the better. Perhaps you will permit me, as one not un- 
familiar with steam engines comsivarted for — all sorts ¢ 
payens and of every kind, to say a few words on compoun 

sabjest” as no one else appears disposed to break ground on the 
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I may state at once that, although I have no intention of 
denying that under certain conditions the compound engine can 
give good results—better, indeed, than a simple engine =} am 


+ rf oe and the high-pressure engine really does not know 


what becomes of it. It might just as well be sent into a tank, 
or discharged over the side of the ship under a loaded valve, The 
functi 





completely opposed to its use at sea under ordinary dit 

So far my views coincide with those which you have expressed. 
But among my reasons for preferring the simple to the compound 
type are some based on arguments which I have never yet seen 
in print in any journal or work whatever, and of which I shall 
speak presently. I hold that the most economical results that 
can be had in ordinary practice will be got with a single cylinder 
inverted engine with a fly-wheel, and working with steam of 
moderate pressure—say 50 lb. absolute, expanded five or six times 
in a cylinder carefully jacketed all over, unless the steam be 
moderately superheated, in which case I would use an air jacket 
only. I base my arguments in favour of such an engine on the 
following facts :—In the first place, it is the lightest marine 
engine of a given power, even with the fly-wheel, that can be made, 
In the second, it is the cheapest—the cheapest to buy, and the 
cheapest to repair and to keep in order, and the least likely to get 
out of order. It occupies the smallest possible valuable room in 
the ship, and the boilers may be cheaper, and lighter, and safer 
than those required for safety valve loads of 70 lb, to 80 lb. on 
the square inch, I know that such engines will answer at sea, 
because there are not more successful engines at sea than these 
made with fly-wheels and single cylinders—or sometimes com- 
pounded but still with only one crank—now in favour at several 
of our great ports, and notably Liverpool. 

No doubt many of your readers will disagree with me; but my 
observations are the result of experience, not of theory, and I do 
not hesitate to maintain that a single-cylinder engine with suit- 
able boilers can be made to carry a given tonnage a given distance 
at a given speed at sea with a less outlay, all expenses, engineers’ 
and stokers’ wages, interest on first cost, depreciation, and repairs 
included, than any other form of engine that can be put intoa 
screw ship. I do not say that the consumption of coal will be as 
low as we are led to believe is sometimes the case on crack per- 
formances of two hours’ duration with compound engines. But 
the engine I speak of will be found an economical and trustworthy 
servant, if only it is properly designed and proportioned for the 
work it has to do, As for the consumption per indicated horse- 
power, I care nothing; give me the machinery that carries my 
ship furthest, with the largest room for paying cargo, and in the 
shortest time, and this I know well is not the compound engine, 
burning 1°5 Ib. of coal per indicated horse-power per hour, an 
expanding ten, twelve, or fourteen times. I could cite many such 
engines, in which the relief valves of the large cylinder open at 
each end of the stroke to discharge water as regularly as the slide 
valve opens to discharge steam, and in which, when the engines 
are linked up, almost the whole work is done in the high-pressure 
cylinder, although nominally one-half is done in the large 
cylinder, the truth being that the low-pressure diagram is little 
more than a friction diagram, two-thirds or three-fourths of the 
work done in the large cylinder being spent on working the low- 

yressure engine by itself. Any sea-going engineer can settle for 
himself whether I am right or wrong on this point. Let 
him run his engines with all the steam they can take or 
the boilers can make, indicate them, and get the speed of 
his ship. Half an hour on a fairly smooth day will settle 
the point, which really is—what is the speed of the ship 
with the least ratio of expansion? Having got this, let him 
next let his fires down, but still keep his pressure, and link his 
engines up, and run his ship for another half hour with the maxi- 
mum rate of expansion and take the power by the indicator and 
the velocity. Now the velocity of the ship should vary as the 
cube of the power, and if he does not find this sud chtdaeh, 
then the engines when linked up are doing less work on the ship, 
whatever the indicator may say, than they did when under full 
steam—less useful work, that is to say. Of course some little 
trouble may be caused in making the requisite calculation, by the 
circumstance that the slip of the screw may vary with the speed, 
but any one of intelligence will find his way out of this. Now 
with the single cylinder engine the frictional resistance is the 
least possible, and there is no large piston to be “dragged,” as 
sea-going engineers say, “after the little one,” and so it may be 
believed that whatever work is done with a grade of expansion of, 
say, five or six times, is honest work going to the thrust block 
ultimately. And here I could wish to call shipowners to a special 
source of want of economy in their engines, They buy them too 
big for their work. That is the engines are too big, not the 
boilers. ‘lhe consequence is that these last cannot keep steam 
unless the engines are linked up and the steam too much ex- 
panded, and the engineer is always tinkering with his expan- 
sion gear, sometimes giving her a little more and sometimes 
a little less, An engine should be so proportioned that in 
moderate weather she may make a run, say, to Alexandria, 
almost without the expansion gear being once touched, the cut- 
off being fixed at such a point that she will be driven at about the 
rightspeed, say nine knots—-a very good speed for cargo boats—with 
an expansion of five orsix times, If the engine be too big she will 
go faster than ten knots fora while, that is to say, so long as the 
boilers will let her, unless the grade of expansion is altered, and 
steam expanded perhaps a dozen times, and then we are getting 
no more power and carrying somuch useless iron, which costs a 
great deal of money, all over the world. ‘A sound mind ina 
sound body” is a very good thing, and so is a suitable engine ina 
suitable ship. Putting in an engineintoa given hull is like taking 
apartner. If the ship and engine suit each other there will be no 
complaints, If they don’t, then the shipowner loses money and 
the engineer loses favour, I could say much more on this point, 
but I have already trespassed too much on your space, I fear, and 
wandered too far from the compound engine; but before returning 
to it, it is right that I should explain that all I have to say applies 
to engines of comparatively small size—that is to say, to engines 
only indicating from 500 to 1000-horse power or thereabouts. Of 
course when we get above this point two cylinders will be required, 
jut there are a dozen marine engines at work of less than 1000-horse 
power for one engine of greater power, the small ones quite 
making up by numbers what they may lack in individual import- 
ance, 

I shall now proceed to state as shortly as I can my grounds of 
objection to the compound engine, To say that I object because 
it has two cylinders, will be gathered from what I have already 
said in favour of one-cylinder engines; so I shall not repeat 
that argument, neither shall I refer to complexity, or first 
cost, or weight, or space occupied, except to say that the 
single-cylinder engine beats the compound engine on all these 
points, I will come at once to the grounds of objection, which 
I believe, if you do me the favour to publish this letter, will be 
put in print for the first time. 

To understand these objections, it must be remembered that 
that heat engine is best in the sense of economy which receives 
the motive fluid at the highest temperature and discharges it 
at the lowest, 


Now as compound engines are usually made, we have two 
distinct—in a sense—machines ; and first, as regards the high- 
pressure cylinder; in this, one half the whole work is got out of 
the steam. But it is impossible to contrive a more uneconomical 
form of engine than this. We take steam of, say, 75 lb. absolute 
pressure, and working it against a back pressure of 13 1b. or 14 Ib., 
we expand it at most but two-fold, sometimes much less, The 
temperature of discharge from this cylinder is as high as possible. 
It is, in a word, impossible to construct an engine more. wasteful 
of fuel than is the high-pressure engine of a compound engine. 
From this conclusion I see no escape ; so that in the compound 
engine one-half of the whole power expended in propelling the 
ship is.obtained from the most wasteful engine that can be made. 
The only defence to this proposition is that we must take the 
en ge engine asa whole, Tothis Idemur, As the engine is 
usually 


made, the steam is discharged into a reservoir or its 





of the high-pressure cylinder are not affected by the 
use made of the steam after it con exhausted, and consequently 
we can speak of the small cylinder as being isolated, and in that 
cylinder I repeat that the steam is used to produce one-half the 
whole power almost without expansion, and contending with an 
enormous back pressure. It follows that the whole of the much- 
vaunted economy of the compound system must be got in the low- 
pressure cylinder. One half the power is as extrava- 
gantly as possible. The economy with which the other half is 
obtained must be truly remarkable in order that such high re- 
sults as are claimed for the compound system may be obtained, 

Now, I do not dispute that, as far as the consumption of coal 
per indicated horse-power per hour is concerned, vay good results 
are got from the pat matter engine ; but the whole of these results 
are had, be it observed, out of one of the two engines driving the 
ship, for they are virtually two distinct machines, each using 
steam in its own way ; and just as the high-pressure engine does 
not know what becomes of the steam when it has done with it, so 
the low-pressure engine does not know whether the steam with 
which it is supplied comes from a reservoir or a boiler. But what 
is the way in which steam is worked in a low-pressure compounded 
somes One look at any diagram will bring us face to face with 
the remarkable fact that in this, the economical engine par excel- 
lence, the steam is simply wire-drawn ; that is to say, the card is 
just such a card as would be given if we supplied to the low-pres- 
sure cylinder direct from a boiler steam of the pressure of that in 
the reservoir, and closed the admission valve so graduafly as to 
have just admitted the given weight of steam required at the end 
of the stroke. Now, we have always been told that to attempt 
economy by wire-drawing is foolishness, but the facts as narrated 
by ‘‘compound” engineers are apparently totally opposed to this 
dictum, 

But not only does the low-pressure cylinder of compound 
engines use low-pressure steam wire-drawn fashion with marvel- 
lous economy. It can do yet more, When the high-pressure 
piston gets to the end of its stroke it exhausts into the reservoir 
and raises the pressure there. But the low-pressure piston is then 
at half-stroke, and if the admission port to the low-pressure 
cylinder be then open, as it usually is, the pressure in the cylinder 
is augmented as well as in the reservoir, and we have the same 
effect as though in an expansive engine steam was admitted after 
the cut-off had closed—another fearful source of waste. I give a 
diagram from an actual engine, where this readmission will be 
noticed at A, and so affects the general character of the card, 
which is otherwise such as would be had by wire-drawing. The 
consumption of fuel was in this case the stereotyped 1°5 lb., of 
course, 

NowI think Ihave shown that the whole economy to be had 
out of a compound engine is got from the use of wire-drawn steam 
in the low-pressure cylinder, and if any correspondent can prove 
the contrary, and so enlighten my ignorance, I shall begrateful. If, 
however, I am right, then the high-pressure cylinder is a wasteful 
supertluity, and the best results would be got by using one or two 
low-pressure cylinders, and admitting to each of them direct from 
the boiler a measured quantity of steam per stroke, which could 
easily be accomplished by specially designed valve gear, which 
would regulate the admission of the steam in just the quantity 
and for just the time required to give a card identical with that 
to be had from the low-pressure cylinders of the best compound 
engines, 

With your permission I may say something more about wire- 
~— at another time. Meanwhile I willapologise for the length 
of this letter, and anxiously look out for the comments which it 
may evoke, 

Isle of Dogs, Oct. 13th. 

THE BESSEMER CHANNEL STEAMER. 

Sir, —I observe from your impression of last week that doubt 
does exist respecting the of this steamer im the minds of 
those who are in the best position to judge, as well as among 
those who are but onlookers at what is being devised for attaining 
the ends the patentee and designer of the vessel hoped to accom- 
plish by their united efforts, 

That considerable doubt should have lurked in the minds of 
both those gentlemen—when it was intended to control the coun- 
ter-motions of the saloon by the correct observations and action of 
a man whose duty it should be to act asa kind of governor that 
would keep the machinery for working this saloon in motion at 
the right time and in the right direction necessary for the antici- 
pated comforts of the voyagers-—is not to be wondered at ; but now 
we are informed that Mr. Bessemer has not only embraced 
but also patented an additional contrivance to make the saloon 
self-adjusting, and at the same time are significantly reminded that 
the *‘ Bessemer Saloon” can be made a fixture, like any other boat’s 
cabin, to the steamer, it is, to say the least, at once humbling to naval 
science and disappointing to the travelling public. Keeping in 
view the objects expected to be accomplished by the patent and 
the subsequent scheme, it is to be hoped that this last con- 
venience of the saloon will not be required, but is now only made 
known to the public by reason of what has been brought to light 
through the press and other similar public means for the discussion 
of such and kindred subjects, as a kind of timely notice that will 
make any dreaded defects less severe, should those interested have 
to bow to the adverse results of an actual test. It may, at this 
point of the proceedings, be worth noting that, as the ‘* Bessemer 
Saloon” is confined to a fixed position in the steamer, it will offer 
but poor opposition to the complex simultaneous motions imparted 
to the vessel by wave motion. I was much struck with the iden- 
tity of ideas on this subject—the kind of cabin you describe 
as best suited to mitigate sea-sickness in a vessel pitching 
and, scending as well as rolling. During the early part of 18731 
drew outa scheme resembling that you describe in its action, re- 
specting which I commenced a correspondence in February of that 
year, and afterwards communicated my scheme ‘‘ On a proposed 

t for the Ch l service, in a paper read before the nsti- 
tution of Engineers and Shipbuilders in Scotland on 22nd April 
of the same year, particulars of which with plans will be found in 
that Institution’s ‘‘ Transactions ” for session 1872-3, This scheme 
aimed at great strength with lightness, and set forth a novel longi- 
tudinal arrang t of the stiffening framework—safety to the 

passengers, pr ion to the s, and to the boiler fires from 

eing flooded out, should the steamer become externally injured 
by collision or other cause, and thereby make water while on the 
voyage, and made provision in the lower tier of saloons for miti- 
gating sea-sickness, The latter provision consisted of a platform 
placed amidships in the lower saloon—near the line of the vessel’s 
rotation when rolling—that the motions consequent on the pitching 
and rolling of the vessel might be least experienced by the 
passengers on the platform, The platform rested on four pistons 
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at each end, two placed under each corner, and was suspended by 
links from the upper ends of the piston rods, These eight pistons, 
which were thus made the basis of the platform, were buoyed up 


by water contained by a water ballast tank under the platform 
pressing on their under sides. Before starting on a voyage the 
water was run up in the ballast tank and surrounded the eight 

latform cylinders, containing the above-mentioned pistons, whose 
reo parts were made open for the free inlet of the surrounding 
water, which also acted as ballast to the steamer, to increase the 
work necessary to make it roll among the waves, 

The platform, with its three rows of sofa seats on each side the 
centre line of the vessel, and the passengers thereon, being thus 
borne by the water in the ballast tank, which was filled before 
starting, and the sea-cock shut, remained stationary so long as no 
change of the steamer’s level was produced by the wave-motion, 
but when the steamer was made to roll or pitch, or both, the 
pressure of water on the under side of the opposite set of ns 
changed, one set being borne up and raised, while the weight of 





the platform and its contents depressed the opposite set, 
which had now suffered a loss of pressure by their elevation. By 
changes of level produced on the steamer, the opposite set of 
pistons at the corners, as well as at thesides or ends, was similarly 
affected. The remaining parts of this steamer’s saloons were 
arranged as dining cabin, sitting rooms, retiring rooms for ladiesand 
gentlemen—adjoining the latter was a smoking room—with lava- 
tories and the usual conveniences for passengers, while towards 
the ends of the steamer a mail sorting room was provided with 
accommodation for officers, engineers and crew, Xe, 

I shall be most happy to furnish your readers with such further 
information on this subject as may be desired at any future time. 
I may mention that I have under consideration some further 
improvements for the working of the ‘‘platform,” &c., which I 
may be in a position to communicate at a future date. 

JAMES LYALL, 

73, Gordon-street, Glasgow, October 8th, 1874. 





THE DIAMOND ROCK DRILL, 

Sir,—Having read several letters in your valuable paper re- 
specting the diamond rock drill doing its work so very satis- 
factorily, I determined to visit a machine that is working in this 
district at mm | Magna, and judge for myself of its merits. 
The di dri d operations in May last, and it has 
not yet attained a depth of 140 yards, having had an 8-horse 
portable engine, and sometimes two, the whole time on the ground, 
besides horses and carts for carting water, for the use of the engines 
and machine, The strata passed through have been of the new 
red formati The man in charge of the machine 
showed me a pebble, and said they were in a bed of pebble con- 
glomerate, and they could make nogprogress in that formation with 
the diamond drill, and were going to use a tool calied a jumper, the 
same as employed by hand boring. I would undertake to sink an 
8ft. shaft the same depth in the same time that has been con- 
sumed in boring this hole. Perhaps Messrs. Blumer Brothers, who 
claim so much for the diamond drill, may give your readers some 
information as to the cause of this being such an extraordinarily 
long job. There has been, not a mile from this boring, a bore hole 
commenced with hand labour, since the diamond drill, and they 
are yards deeper. For myself, I consider this a miserable failure, 
and if the mean average of the work done by the diamond drill 
was compared with hand labour—without considering the fabulous 
cost, &c.—there would be a very small balance in favour of the 
diamond drill. CHARLES P, HENDy, 

Overseal, October 12th, 1874. 











ASBESTOS PACKING, 

Sir, —Allow me to add my testimony to that of Mr. Henry 
Smith, upon asbestos packing. I had one piston-rod of a double- 
cylinder ploughing engine, working at a piston speed of about 
340ft. per minute, with 901b. to 1001b. steam, packed with asbestos 
in March last, the fellow piston-rod being packed with a patent 
fibre packing of excellent and enduring quality, as I have proved 
by the use thereof. The asbestos packing was still in use when 
the engine came home in the middle of June, having been at work 
nearly every day the whole three months, and had never been 
touched except screwing up the gland once or twice, and I think 
it would have run another fortnight at least. The fibre packing 
was renewed eight times. The asbestos, purchased at 4s, per lb. 
cost 9d. for the three months, and the patent fibre at 9d. per lb. cost 
1s. for the same time, besides requiring eight times the trouble 
and attention to the gland in packing, and very much more in 
screwing up, kc, I may mention that the piston was taken out of 
the cylinder for examination in May and put in again without 
removing the gland or drawing the asbestos, We can therefore 
at a reduced cost pack all the engines at home to run a spring or 
autumn season without further trouble in the field or on the road, 

Dickleburgh, Scole, October 13th, 1874. H, A. O. MACKENZIE. 


CORRODED CYLINDERS, 

Srr,—In wy | to aletter by a‘*Ten Years’ Reader,” published 
in your issue of the 18th inst., 1 beg to suggest the following 
means of arresting corrosion in his steam cylinder :—-First chip out 
the corroded parts with a round-nosed chisel quite clean and 
bright for tinning. Second, put some red-hot coke round the 
outside, and tin the places well, Finally, put some clay inside to 
guide the metal into the places, and pour in solder, or white metal, 
with a ladle. Percy Gore. 

October 13th, 1874. 

MARKSMEN IN THE NAVY. 

Sir,--I read your article on torpedo experiments with unusual 
interest, and was glad to find that in an influential quarter 
where special scientific and practical attainments are to be found, 
some notice is taken of passing events possessing profound in- 
terest to those desirous of seeing the defensive power of the empire 
maintained. The fallacy and suicidal policy of allowing foreign 
experts to become acquainted with the extreme limit to which 
this country has advanced in the production and manipulation of 
destructive agencies stands out in bold relief when one reflects 
that the odds are that an invention will be left by our Govern- 
ment in statu quo, whilst the superior sagacity of foreign cabinets, 
nurturing aggressive tendencies, will perfect in particular ways 
what our own leaves in an immature condition, 

But there is to this country a more important theme than the 
relative progress of the nations in the construction and use of the 
torpedo, and that is the state of our gunnery system, Inquiries 
should be boldly made as to what condition this country occupies 
among the nations in the matter of accuracy of fire in its fleet, 
and whether it is a fact that whilst throughout the whole country 
everybody believes in the invincibility of the navy, the very system 
upon which the combative value of each ship depends is a senseless 
one. No one who knows anything about our war ships can be 
ignorant of the wonderful dexterity and celerity with which the 
gun drill is performed, but this is merely a means to an end, and 
if the end is not reached of what value isthe means? Of what use 
will the Woolwich Infants be if in a naval engagement when sub- 
jected to the restless motion of the sea their costly shells hustle 
through the air innocuous to foe if not to friend? Unfortunately 
the nature of these guns presents an obstacle to their being fired 
sufficiently often to keep any man’s hand in practice, and thus it 
is obviously difficult to determine with much certainty the personal 
equations, if I may use the term, of different gunners; but still 
much can be done, and doubtless is done in other countries 
where nous obtains, to select men to point the guns who are ipso 
facto good shots, In our own navy can it be truthfully said 
that the men whose province it will be to lay the great guns on 
board ship against any enemy are selected to the exclusion of 
others because they have been found beyond doubt to be the best 
and most reliable marksmen within reach, possessing neither 
myopic nor presbyopic, but perfect vision, a downright faculty for 

ing aim, and an incontestable expertness at firing at the very 
nick of time? If so, England may complacently watch the creation 
and augmentation of foreign navies; but what if our great guns 
are to be fired by men chosen merely because they are smart, and 
steady, of long service, and capitally up in their drill ? 

One empire at least will soon be added to the first-class mari- 
time powers, and the admirable forethought and prescience re- 
cognisable in its military affairs will be reflected in its naval 
arrangements. Already picked marksmen from the German 
marine are practised at taking flying shots at objects when a 
vessel is in motion, which is pretty good evidence that correct 
shooting with their great guns will not be left to chance. It is a 
fact that, for some occult object, the Germans are proceeding 
with the extension of a navy far more rapidly than people gene- 
rally suppose. Fear and danger —_— we naturally scout 
the former, but let us awake to a wholesome and sensible thought- 

ess of the latter, ARMA VIRUMQUE Cano. 
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RAILWAY MATTERS. 


WE understand that on and after Monday 
of the Metropolitan Railway carri will be 
and for gentlemen accompanied by ladies. 

A Boston paper states that the vacuum brake has failed on the 
Boston and Albany line. The brakemen are instructed to apply 
the old-fashioned hand brakes at all rye They ‘‘ find the 
vacuum next to nothing as a reli to fall back upon.” 

Tue Odessa Railway Company, which have hitherto consumed 
English coal in their locomotives, now use that of Upper Silesia, 
the reduction of freights on the Karl Ludwig line in Austria 
enabling coalowners to compete with their English rivals, 

THE cmployés of the London, Chatham, and Dover Railway 
Company at Longhedge Works have presented Mr. Thomas Walker 
with a very h testimonial, in the shape of a silver tea ser- 
vice. Mr. Walker was manager of the Longhedge Works for four- 
teen years, and retired a few weeks since. 

From official correspondence laid before the House of Commons, 
and ordered to be printed May 21st, 1874, relating tu the subject of 
break of gauge in fdia, it appears that the number of miles of 
railroad of the 5ft. Gin. gauge, constructed in India up to June, 
1873, was 5340; and of harrow or metre gauge, 3ft. 3gin., 472 miles. 

Says the 7'ruckee —_ ican, a Californian paper:—‘‘ Heretofore 
the railroad company have been using coal instead of wood on their 
locomotives running between Truckee, Wadsworth, and Winne- 


reserved for ladies, 








next in all the trains | 


| mulberry-tree bark, 


| able in colour, structure, 





mucca. They have come to the conclusion that wood is more | 


economical, and hereafter will use that article. This arrangement 


will increase the consumption of wood somewhat, and the additional | 


supplies will be drawn from this region.” 

A NEW line of railway was opened on Monday between Oke- 
hampton and Lydford. Narrow gauge communication has thus 
been established between the great arsenals at Woolwich, Ports- 
mouth, and Plymouth andall danger of not maintaining communi- 
cation with the latter place, owing to the exposed condition of the 
existing railway at Dawlish, has been removed, The line also 
shortens the distance between London and the north of Cornwall 
by sixty-two miles, 

THE United States Internal Revenue Bureau have just taken 
steps to collect a large amount of delinquent taxes due from some 
twelve or fifteen of the principal railroads of the West. The 
total amount of these delinquencies is stated at 1,300,000 dols., 
made up of unpaid interest on bonds, taxes on dividends that have 
been paid but never returned, and of other items of profit, as in 
cases where monies that are pee taxable under the head of 
receipts have been returned fraudulently as having been expended 
in improvements. 

Tue American railway spike most commonly used is 5hin. long, 
yhin. square, and ola about 4 lb. The spikes are usually 
sold in kegs of 1501b. A mile of single track road, with 2700 
cross ties—this number includes turnouts, &c.-- will require 10,800 
spikes, or 5400 lb. or 35 kegs of 150 lb. Trautwine says 
10,000 spikes, or 334 kegs per mile, single track road, but he allows 
for placing ties 24ft. apart from centre to centre; this distance can 
be used with safety in the east of America on hard soil, but not 
in the west on alluvial formations, where ties are usually placed 
2ft. apart, 

Tue Midland Railway Company have announced their intention 
of abandoning the use of second-class carriages on their lines; all 
the trains will consist of first and third-class only. The change 
will be accompanied by an important reduction in fares, First- 
class fares will be rather less than second-class are at present, but 
on the other hand there will be no. first-class return tickets. The 
alteration begins with the new year. The formal resolution of the 
board runs as follows :—‘* Resolved,—That on and after the Ist 
January next, two classes only of passengers be carried on the 
Midland Railway, to be called first-class and third-class, and that 
the fares for first-class be reduced to 14d. per mile, the third-class 
fares to be continued as at present, Return tickets at reduced 
fares to be discontinued. That the secretary forward a copy of 
this resolution to the secretaries of other railway companies,” 

On the Grand Trunk Railway the work of changing the gauge 
of the lines east of Montreal from 5ft. Gin. to 4ft. 8hin. commenced 
September 26th. Standard-gauge trains ran from Montreal to Port- 
land September 28th, the change having been completed on all the 
lines except the Riviere du Loup division, which was not open 
until September 29th. The lines changed were the main line from 
Quebec to Montreal, 297 miles ; Quebec branch, 96 miles ; Riviere 
du Loup division, 136 miles, and the Three Rivers branch, 35 
miles, in all 564 miles of road. The change of the whole line to 
standard gauge is now complete. The company advertise for 
sale a number of locomotives of 5ft. 6in. gauge. These loco- 
motives are ready for immediate use on the road, or at a mode- 
rate cost can be made available as stationary engines. The 
boilers will be sold separately from the engines, if desired. 
Application is to be tpelle to Joseph Hickson, treasurer, Mon- 
treal, Canada, 

On the site of the old Whitecross-street prison, and at a cost of 
£130,000, the Midland Railway Company are about to erect an exten- 
sive goods station and range of warehouses, forming the City goods 
depot. The warehouses, built of red brick, with Portland stone 
dressings, will, when leted, be a gst the loftiest buildings 
in the City, the total height being S0ft., six storeys of which will 
be above the railway level. The junction with the Metropolitan 
line is on the south side, between the Aldersgate-street and Moor- 
gate-street stations, and the warehouses, which will be on the east 
side, will have a frontage to Whitecross-street extending the whole 
length of the land, and cover an area of 2000 square yards. The 
rest of the land between Redcross-street and the rear of the depot 
will be covered with metals and sidings communicating with the 
Metropolitan main line. The main entrance will be from White- 
cross-street, whilst other means of ingress will be provided 
communicating with the railway on the low level in the rear of the 
warehouses, 

A NUMBER of gentlemen of Philadelphia, engaged in the manu- 
facture of car wheels, axles and cars, _ formed an association 
under the name of the ‘‘ Railway Equipment Trust of Pennsylva- 
nia,” to construct cars to be leased to railroad companies at a rental 
which, after paying an interest of 8 percent. upon the cost of 
the cars, will leave a surplus applicable to the payment of such 
cost, and by this process the railroad companies leasing, gradually 
become the owners of the cars. The capital is fixed at 3,000,000 
dols, and contracts are about closed for the construction of 1000 
cars at a cost of 600 dols. per car. The Pennsylvania Railroad 
Company propose to lease such cars, The ordinary car service 
allowed to connecting lines will be appropriated to pay the interest 
or rental of 8 per cent., and the balance of that fund will be 
applied from time totime to extinguishing the principal, so that 
within the period of a few years the company, out of savings so 
made, expect to own the whole of the cars they take in this form. 

Aw alarming explosion of gas happened shortly after five o’clock 
on Wednesday afternoon in the guard’s van of a first-class pas- 
senger train from Manchester to Accrington. When the train 
arrived at Bury it was found to be in darkness, and on attempting 
to light the lamp in the guard’s van an explosion ensued, which 
knocked down the guard and the station-master, and set fire to 
the parcels, mail bags, and luggage in the van. The fire bell was 
— = by great efforts the flames were soon extinguished, but 
not before a many letters and newspaper parcels were partly 
destroyed. The guard was placed under the care of a doctor, 
being seriously burned about the face and head. The cause of the 
explosion is thought to be from a leakage in a pipe, which it 
is believed had been tampered with by some one who had gained 





access to the guard’s van. The station-master is not seriously hurt 
ery he was hurled with great force to the = an 

suffered the loss of his eyebrows and part of his whiskers. The 
hair on the top of his head was also singed. 





NOTES AND MEMORANDA. 


Ar the recent Vienna Exhibition there were some specimens of 
paper made from several materials which have not hitherto been 
utilised for that pu . Among these was paper from the 
tom the stinging-nettle, and from potato 
stalks, In districts of European countries where mulberry leaves 
are used for feeding silk-worms, the remaining twigs have served 
only for fuel. But now, in Austria and parts of Italy, the bark is 
peeled off by a simple arrangement, and from it a material pre 
pared from which a good quality of paper is made. In Hungary 
the nettle is used with rags for making fine sketching and copying 
paper, and in Bohemia wrapping paper is made from potato stalks. 

Tue gold-bearing quartz of Nova Scotia is mostly undistinguish- 

eneral appearance, or associated 
minerals—which are chiefly galena, blende, arsenical, copper, and 
magnetic pyrites— from the quartz of other gold regions, except, 
verhaps, that it is richer in visible gold. One species of dark-grey, 
= ope | exceptionally rich quartz, occurring only in veins of six 
inches and under, does appear to be peculiar to the Province, as it 
has not yet been matched from any other country. The director 
of the Geological Survey of Canada states that ‘it is now generally 
admitted auriferous quartz veins present no features which would 
serve to distinguish them from any other class of ore lode, either 
in their origin or in their mode of occurrence ;* and on these 
grounds he has long held the opinion, that there is no @ priori 
reason why such veins should not contain gold in sufficient quantity 
to be profitably extracted at any depth to which ordinary mining 
operations can be carried. 

Tue following isa list of the accidents on American railroads 
during the year ending with August, according to the Railroad 
Gazelle: — 


No. of accidents. Killed. Injured. 

September eo ce oo 106 es 29 oo 75 
October .. Ss ll 47 
November 76 13 50 
December 80 14 4x 
January .. 108 18 vs 
February nt 25 4 
March in « « « oe 13 - 19 
April oo oe ce ce os oe oe 3 o* 12 
May .. oS - - es « 8” ee 19 - a | 
June 83 22 55 
ee 64 20 104 
August .. ° 73 16 7 

Total . 1004 203 710 


The average per day for August is 2°35 accidents, 0°52 killed, and 
2°48 injured ; for the year it is 2°75 accidents, 0°56 killed, 

AT a recent meeting of the American Association for the 
Adva t of Sci , Professor 8S, 8. Haldeman, of Harris- 
burg, Pennsylvania, read a paper, of which the following is a 
brief abstract :—When railroad bars are piled beside a road they 
soon become rusted, while those forming the track are but little 
subject to oxidation; and when a rain of some hours’ duration 
falls upon rails when in a state of rest, as upon Sunday, when 
trains do not run, they soon exhibit rust. This would seem to 
indicate that in chemical combination mechanical vibrations may 
interfere with the molecular arrangement of the elements. The 
accuracy of these casual observations should, however, be submitted 
to the test of experiment. In the discussion which followed this 
brief communication it was suggested that possibly the oil employed 
upon locomotives might be more or less spread in a thin film over 
the rails in use, and thus prevent their oxidation. This view was 
earnestly combated by other speakers. Professor Van der Weyde 
was quite certain that the suggestion of Professor Haldeman bore 
reference to a fact in physics, Molecular vibrations tended to pre- 





vent rust. A saw hung up, unused, would soon become rusty ; if 
used, would keep bright. This was a general experience with | 
tools, 


THE part which charcoal plays in the moulds is to give porosity | 
and facilitate the escape of the gases and steam caused by the | 


molten metal. There are three sorts in use in French foundries, 
known as mineral charcoal, vegetable charcoal, and stove charcoal. 
The first of these is made from coal finely pulverised, and is mixed 
with the sand used for casting pieces of small dimensions and 
little thickness ; these moulds are called green sand moulds. But 
all sorts of coal are not equally good for the ‘eas gone some kinds 
give a white seperennes to cast iron, and produce on the surface, 
and chiefly at the extremities of the castings, rough spots which 
the file will not touch, and which have the appearance of having 
been run at too low aheat. M. Mailfert has tried many kinds and 
finds that gras or bituminous coal is the best, and says that, when 
used in small quantities and finely sifted, its action is perfect, 
and it gives to the casting that bluish lustre which is highly 
esteemed. The vegetable charcoal is made from carefulty selected 
wood, burnt in a special manner. The principal quality required 
in it is that it should not catch fire, and it is used principally for 
powdering the surface of the mould so as to prevent the contact of 
the molten metal with the green sand. It is reduced to such im- 
palpable powder that the spatula used for spreading it in the 
mould gives it a surface almost as brilliant as glass; it is called 
gras or fat charcoal, a quality derived from the mode of burning, 
and it will neither roll before the trowel or spatula nor stick to it. 
Stove slack is used for the same purpose in the case of large cast- 
ings, as the other kind will not bear excessive heat. ‘This is 
simply mixed with water and applied rather thinly. A thick 
ting is not idered good. 

Tue following particulars respecting the first discovery of gold in 
Nova Scotia are given by Mr. Heatherington in his report on the 
mining industries of that territory:—The existence of gold in the 
Province appears to have been known to its earliest settlers, judging 
from the ancient names of *‘Cap d’ or,” ** Brass d’ or,” Jeddore 
(evidently a corruption of “‘jeu d’ or,” or jet d’ or”), and Gold 
River, in all of which localities the metal has since been found. In 
Dr. How's Mineralogy of Nova Scotia it is stated that gold was 
found one hundred years ago, and gold washing was practised in 
the river Avon, at Windsor, about the beginning of the present 
century. The same authority also writes that the late Canon Gray, 
D.D,, Rector of Trinity Church, St. John’s, New Brunswick, who 
died in 1868, aged 70, told him that as a boy he had taken gold 
out of rocks on his father’s property, near Halifax, and had it 
smelted by a jeweller in that town; and that Mr. B. G. Gray, 
barrister-at-law, and son of the deceased clergyman, possesses old 
documents which show that particular importance was attached to 
certain parts of the family estate, presumably from the known 
existence of gold. Its occurrence also in Sherbrooke, Isaac’s 
Harbour, and Lawrencetown is stated to have been familiar to the 
oldest residents, The first recorded instance of scientific discern- 
ment aiding discovery, and suggesting the existence of gold-bearin 

uartz of economic importance, is that of a captain of the — 
Welsh Fusiliers, who, in the spring of 1840, pointed out the 
auriferous character of the rocks at Gold River, near Chester, but, 
being on the eve of departure with his regiment, was unable to 
prosecute a search in person; and it was only after a lapse of 
twenty-one years that explorations were made and the correctness of 
his observations proved. The probable occurrence of gold is also 
mentioned in Sir Charles Lyell’s Notes on the Geology of North 
America (1842), and in the first edition of Dr. J. W. Dawson’s 
Acadian Geology (1855); but really practical results were first 
derived from the following discoveries:—MM. Join Campbell and R. 
G. Fraser washed gold from the beach near sialifax in 1857 ; and 
in Ange 1858, Mr. E. A. Mitchell, of Halifax, obtained a speci- 
men of auriferous quartz, which was seen by Mr. W. D. Sutherland, 
solicitor, and subsequently sent to Dr, How, at King’s College, 
Windsor. In 1858 Captain a L’Estrange found gold 
at Mooseland, Tangier; and in May, 1860, Mr. John Gerrish 
Pulsiver made the discovery which actually laid the foundation of 
the gold-mining industry of the Province. With the exception of 





: these discoverers have received no reward, 


Mr. Campbell, whowas temporarily employed by the Government, 


MISCELLANEA, 


THE French Association for the Advancement of Science meets 
next year at Nantes, France, under the presidency of M. 
D’Eichthal. 

Ay American paper says that a large quantity of old iron from 
the scene of the Crimean war is being conve’ into ploughshares 
by a New Jersey foundry, 





Tue Cronstadt Messenger states that the trial on the 30th of last 
month at Cronstadt of two engines destined for the Peter the 
Great was perfectly successful. They are, it is stated—but the 
statement is not true—the most powerful engines constructed till 
now for an ironclad vessel, being each of 1000-horse power 
nominal, 

THe manufacturing class in Scotland showed a great increase 
in the ten years between 1861 and 1871. In 1861 that class num- 
bered 682,410 workers, and thus constituted 26°66 per cent. of the 
total persons engaged in occupations. But in 1871 that class 
had increased to 742,227 persons, and thus constituted 51°02 per 
cent., or rather more than one-half of all the persons sanuell in 
occupations. 

Ir is bad enough for miners to be deluged with cold water, but 
to be drenched with the hot article is rather trying. This, says the 
Scientitic American, is what recently happened to the Gould and 
Curry people in California. A large body of hot water was struck 
in the 1465ft. level of the Consolidated Virginia mine. From 
this level a drift extends into the Gould and Curry, with a down- 
ward slope, and the water runs into the latter mine. The Gould 
and Curry pump is a foot in diameter, and it requires its utmost 
capacity to control the water. 

A RESERVOIR to supply Conshohocken, Pa,, U.S., was built 
last autumn at a cost of 72000 dols., and was an excellent 
piece of workmanship, Its supply was pumped from the 
Schuylkill river, and throughout the past year the town 
of Conshohocken has been plentifully supplied with water, 
to the gratification of the citizens. Recently the reservoir 
was discovered to be empty, and the keeper, in making his morning 
inspection, discovered that a portion of the embankment had 
dropped straight downward for 25ft. and resolved itself into an 
enormous hole, the sides of which are precipitous rock. 


| Lorp KINNAIRD reports to Mr. Mechi the success of his attempt 

| to introduce steam-power into the harvest field:—-‘‘I have had a 
most successful and satisfactory trial of reaping or cutting downa 
crop by steam power. I attached to my traction engine an enlarged 
reaping machine, made after the pattern of the one for which I 
obtained the prize some years ago at the Highland Society's show 
at Aberdeen, The ground was very soft, owing to the serious wet 
weather we have had more or less in this district since the be- 
ginning of harvest, and the crop was Jaid and levelled so that it 
could only be cut in one way; but in ordinary dry harvest weather 
I have no doubt that an acre could be cut down and laid in swaiths 
within half an hour.” 


OwING to the haste necessary in despatching the Swatara, with 
the transit of Venus observing party on board, it was impossible to 
give her engines, which were the first of the compound type fitted 
in a United States man-of-war, the benefit of a trial trip. It 
appears, however, that under steam and sail she made the 
passage to Bahia in thirty-five days. The official report of the 
engineer has not yet arrived ; but from other sources, the United 
States Army and Navy Journal learns that with fires in six 
boilers and with an average speed of six and a-half knots, she 
consumed about fifteen tons of coal per twenty-four hours, The 
temperature in the engine rooms cannot, it is said, be kept under 
130 deg. or steam higher than forty-five pounds, 

Tue St. Louis Republican says that for some five or six years 
past small quantities of camel's hair have been shipped to America, 
| and it has been utilised in several ways. Camel's hair consists of 
several grades or qualities, from the wool that lies close to the 
| animal’s hide to the long, shaggy hair which covers portions of his 
body. Heretofore all this material has come from Western Asia, 
Arabia, and Persia, from whence it was sent westward through 
Russia to the Baltic ports, and there shipped, mostly to Liverpool 
and London, from whence it found its way to all parts of the 
| world, The fibre, though long, is coarse and strong, and makes 
dress goods for winter wear of a somewhat rough and shaggy 
appearance. It is only woven into cloth, with a wool body, as its 
texture would not admit of its being used alone. The coarser hair 
and the wool that accompanies it are used in the manufacture of 
carpets. The importations heretofore through Russia have been 
expensive, but recently large quantities have been obtained from 
China, 

As regards the use of foreign coals in gas making, the following 
extracts from the last report of the engineer to the Singapore Gas 
Company are not devoid of interest:—‘‘At the end of May 113 tons of 
Bengal coal were received. Its working with Australian coal was 
satisfactory ; if we can obtain low rates of freight we could draw 
a portion of our m9 oy from this source; the price of Bengal 
coal is rupees 10°8, free on board, or equal to 21s, per ton. A 
small sample of other coals from the Straits has been sent to me 
for testing, and it is stated there is a large quantity from where it 
was taken. This was tried in actual working, the results were 
quite satisfactory. I have engaged to take 150 to 200 tons as soon 
as it can be brought to Singapore. The Japan and Formosa coals 
are very highly spoken of, but up to the present time I have had no 
opportunity of trying them. I have no doubt that the Sarawak 
coal will soon be in the market. As to whether it will be to the 
advantage of the company to use all Australian coal remains to be 
proved. The directors may rest assured that in this, as well as in 
all other matters, the interests of the company will be closely 
looked after.” 


From the quarterly return of the strength of the British Navy 
just published, under the direction of the Lords of the Admiralty, 
it appears that the following ships and vessels are now in course of 
construction at the several Royal and private dockyards, namely :— 
The Arab, 3, composite screw sloop, 620 tons and 570-horse power, 
by the Messrs. Napier and Sons, of Glasgow : the Bacchante, iron 
screw corvette, caved with wood, 3932 tons, 5250-horse power, at 
Portsmouth ; the Boadicea, 16, iron screw corvette, cased with 
wood, 4027 tons, 5250-horse power, at Portsmouth ; the Emerald, 
14, screw corvette, 1864 tons, 2100-horse power, at Pembroke ; the 
Euryalus, 16, iron screw corvette, with wood, 3932 tons, 
5250-horse power, at Chatham ; the Fury, 4, turret ship, armour- 
plated, 10,950 tons, 8000-horse power, at Pembroke ; the Garnet, 
14, screw corvette, 1864 tons, 2100-horse power, preparing to build 
at Chatham ; the Inflexible, 4, twin screw, iron-turret ship, armour 
plated, 11,165 tons, 8000-horse power, at Portsmouth ; the Lily, 3, 
composite screw sloop, 620 tons, 570-horse power, at Glasgow ; the 
Magicienne, 14, screw corvette, L864 tons, 2100-horse power, by 
Messrs. Doxford and Sons, at Sunderland ; the Mallard, 4, screw 
composite gunboat, 420 tons, 360-horse power, by Earle’s —_. 
building Company, at Hull; the Malta, paddle-tug for Malta, 491 
tons, 860-horse power, by Messrs. Laird, Birkenhead ; the Moorhen, 
4, screw composite gunboat, 420 tons, 360-horse power, by Messrs. 
Napier and Sons, Glasgow ; the Perserverance, paddle-tug, 457 
tons, 860-horse power, at Devonport ; the Pincher, 1, double screw 
iron gunboat, 245 tons, 168-horse power, at Pembroke ; the Pioneer, 
6, composite paddle vessel, 499 tons, 480-horse power, by Messrs. 
Blumer and Co., Sunderland ; the Ruby, 14, screw corvette, 1864 
tons, 2100-horse power, by Earle’s Shipbuilding Company, Hull; the 
Shannon, 9, screw-ship armour-plated, 3095 tons, 3500-horse 
power, at Pembroke ; the Sheldrake, 4, composite os 420 
tons, 360-horse power, by Messrs. Napier and Sons, Glasgow ; the 
Superb, 12, double screw iron ship, armour plated, 9400 tons 8000- 
horse power, at Chatham ; the Téméraire, 8, screw iron armour- 
plated ship, 8415 tons, 7000-horse power, at Chatham ; the Tour- 
maline, 14, screw corvette, at Mid ugh, and the Turquoise, 





14, screw corvette, at 
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PUBLISHERS NOTICE. 


*,* With this week's number we issue as a Supplement a drawing 
of Details of a Rolling Mill Engine, 42in. cylinder, Sheet 4, being 
‘0. 79 of our Portfolio of Working Drawings. Each number, as 
issued by the publisher, should contain this Supplement, and 
subscribers are requested to notify the fact should they not 








recewe it. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request owr correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,*In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

U. R.—Cox’s treatise in Weale’s series will suit you. 

Nexson’s Stup FinisHEer.—Mr. Nelson's address is King’s House Engine 
Works, Sunderland. 

M. M. (Orchard-house).— The invention is very old, and has, we believe, been 
patented over and over again. 

G. J. C.—It appears to us that the good fitting to which you refer is simply a 
question of good workmanship. 

Inquirer. — We cannot call to mind the publication of such a description in 
our es. We fancy you must have seen it in some other journal. 

J. L. T. (Dordrecht).—ZJt is quite possible that the ship has been sold since our 
statement was published for the sum naned. We have received no intima- 
tion of the fact, however. 

M. E., StupENT.— You can obtain full particulars by writing to the secretary 
Crystal Palace Engineering School. We cannot suggest a better way of 
obtaining mathematical information in your case than by employing a 
master. You might attend the engineering classes at King’s College, London, 
with advantage. 

J,R. P.— We know nothing of the instrument to which you refer, and, there- 
Sore, can express no opinion as to its merits. The best method of avoiding 
incrustation will vary with the quality of the water, The addition of a 
small quantity of caustic soda once a week, and free blowing off, will in 
many cases answer perfectly. 





SUBSCRIPTIONS. 

Tae Enorneer can be had, by order, from any newsagent in town or country, 
at the various railway stations; or wt can if preferred, be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double number) .. «2 £0 14s, 6d. 
Yearly (including two doublenumbers) .. «. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Foreign Subscriptions for thin paper copies are received at the following rates: 
Subseribers paying in advance, at these rates, will receive THE ENGINEER 
weekly and post-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher ’ 

HICK PaPER copies may be had if preferred at double postage. 


Remittance by Post-office Order. 








«. d. 22. da. 
Argentine Republic 111 6 peryear. oe ee te - 306 year. 
Australia... oe imn6 , Japan «. « » aati 
Belgium .. «2 +s imsé ao Malta .. «. -ins o 
Brasil .. «. « inmsé » Natal .. .. ~-IRCG 
British Columbia .. 336 N Mes 140 4 
British Guiana .. [Se New Brunswick ~-8tRs6 wo 
Canada .. .. « ll 6 ” vfoundland ef 
Cape of Good Hope 13 6 New South Wales sae » 
Ghimae ws ce 2880 « New Zi + [aS 
Denmark... .. +» 11360 , Switeeriand .. 1¢@0 , 
Denmark vii Hull.. 250 w Turkey .. «. -1wo , 
Bovpt _.. oe ow inmeé , United e ~-1neé , 
Egypt (Upper) .«. 1140 » West Coastof Afra .. 116 0 4 
Germany... .. «+ 11460 w We . imné s 
Gtralar.. «6 + ineé . 

Remittance by Bill on London. 

24, a, 48. a. 
Austria .. «. 116 © per year. Ionian Islands + 2 0 6 peryear. 
Buenos Ayres 1160 w Norway . 8s «ow 

oo ee 1140 ». Panama - ine @ 

Ceylon «nos »- 1160 w Peru... - 110 ps 
ORM .. oe oe oe 11460 ,» Russia -398 @ 
France . [ae « Spain ame SC 
Greece «2 « «+ « 116 0 ” Gweden oo os os « BEO w 
India « + - 1160 Tasmania ote =» 





Cloth Cases for binding Tux Enarnezr Volume, price 2s. 6d. each 


The following Volumes of THe ENGINEER can be had, price 18s. each :—Vols, 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and si. ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
pa ey a= i omees to an be inserted with = 

ry, regularity can guaranteed in an: case, 
advertisements, except weekly ones, are taken subject to thie condition, 

ADVERTISEMENTS CANNoT BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK Ox 

Taurspay Evenine 1m gacn Werx. 
*,* Letters relating to advertisements and the publishing department of the 


bor val sal 


are to be addressed to the Publisher, Mr. George 
letters to be addressed to the Editor of Taz ENGINEER, 163, Strand. 








MEETING NEXT WEEE. 


Society or Enoingers. —Monday, 19th inst.: Discussion on Mr. P. 
F. a paper on “Mechanical Puddling.” Should time permit, a 
paper be readon “‘ The Working of Marine Worms, and the Remedies 
applied in the Harbour of San Francisco, California,” by Mr. John Black- 

urn, C. 
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THE DISPOSAL OF SEWAGE, 


As time F gon we receive from various quarters testi- 
mony to the accuracy of the views we have always ex- 
pressed concerning the proper disposal of sewage. ile 
we have not denied that under certain conditions various 
aeny wee processes were not only likely to prove useful, 
ut indispensable, we have invariably maintained that 
when irrigation could possibly be adopted it was the best 
device for 8a rily of the effluents of our 
e towns. Our arguments have not been suffered to pass 
undisputed ; and the excellent results obtained from the 
lime process have been particularly cited as provi 4 
irrigation was by no means the best method of disposi 
of sewage. We do not hesitate to admit that the lime 
process may and does prove useful in many cases ; but 
after all has been said in its favour and against irrigation 











that | unpleasant to the taste. 





that can be said, the logic of facts is still on our side, 
and irrigation stands at this moment at the very head of 
the extremely limited list of the processes which secure 
the comparative purity of our rivers. The truth of this 
statement has just received valuable confirmation at 
the hands of the Town Council of Barnsley. At Barnsley, 
as at almost all other towns, the sew: has given 
much trouble, and the trouble at last reached such a point 
that it became imperatively necessary to do something in 
the He | of getting rid of the nuisance. Before taking any 
decided action, however, it was wisely determined that a 
committee should be appointed to “visit Birmingham, 
Coventry, and other places where sewage works are in 
operation, and report to the council the result of their 
investigations wi to such works.” The committee, 
consisting of seven members, including Mr. Kenworthy, 
the borough surveyor, were appointed on the Ist of Sep- 
tember, 1874, and commen: operations at once. The 
committee visited Birmingham, Coventry, Leicester, 
Bilston, ——y Grantham, Blackburn, Leeds, and 
Doncaster, and they have just issued their report, a eopy 
of which now lies before us. It is an admirable document, 
containing a brief description of the sewage works at the 
various towns named above. It is terse, to the point, 
and only unsatisfactory in that there is not more of 
it. As we propose to publish it in full in our next 
impression, we shall content ourselves for the pre- 
sent by placing before our readers some of the facts 
given in the report, and the practical conclusions at 
which the committee have arrived. They areas favourable 
as they well can be to the irrigation system, while they 
by no means over estimate its value. Indeed, nothing can 
be better than the spirit in which the committee approach 
this subject. They recognise at once the palpable truth 
that the sewage must be got rid of without polluting 
rivers in some way, and at any cost; and they regard 
pecuniary profit derived from the utilisation of sewage as 
a secondary but not unimportant consideration. They 
admit freely that irrigation is not of necessity a profitable 
— ; but they maintain, as we have always done, that 

y its aid sewage can always be disposed of, and almost 
invariably at less cost, considering the results, than by any 
other means, while under favourable conditions a clear 
profit may be realised. 

The first place visited by the committee was Birming- 
ham. The sewage works are situated at Saltley, and are 
briefly described in the report. As much as 8,000,000 
gallons have to be dis of in dry weather per day, 
the eo? being 35,000. As land for irrigation cannot 
be , the lime process was tried, but it failed; Mr. 
Hawksley was then called in, and recommended a modifi- 
cation of the lime process, At present six tanks are at 
work, and twelve more are being constructed. The com- 
mittee express no direct opinion as to the probable success 
or failure of the system. They say, “It is scarcely pos- 
sible to conceive a more simple or effectual process for dis- 
infecting the sewage of all suspended matter and obtaining 
a more satisfactory effluent by precipitation than that 
discharged from these works,” This statement is qualified, 
however, firstly by the use of the words “ by precipita- 
tion,” and secondly by the following passage: “ You com- 
mittee are unable to say how far the present effluent may 
satisfy all the future desires of the Birmingham corpora- 
tion on the one hand, or the owners of property below the 
works on the other ;” and a little further on: “The pro- 
cess of precipitation is attended with other results 
that of obtaining a satisfactory effluent from the tanks in 
which the process takes place, and to these results, dis- 
played in the form of sludge or saturated mud, serious 
attention must be given. So far as the acquisition of this 
mud is attendant upon the lime process of precipitation, 
no offensive smell is apparent, but as a part of a system of 
sewage treatment, a great nuisance may arise from its pro- 
prolonged detention and exposure. In the earlier 
development of the Birmingham works a grievous 
nuisance originated in this manner,” and the commit- 
tee go on to show that the present system of burying 
the mud can only be looked upon as a temporarily satis- 
factory expedient. As we have repeatedly pointed out, it 
is comparatively easy to get a good effluent by the pre- 
cipitation process, but the mud remains to be disposed of, 
and whether this mud is or is not theoretically valueless 
as a fertiliser, it certainly little or no commer- 
cial value, because it is not in the true sense of the word 
saleable. In one instance (at Leicester) the committee 
found that it could be disposed of for 2s. 6d. to 33. a ton 
when dried. The desiccation is effected by allowing the 
mud to lie undisturbed for twelve months in drying 
beds about 24 acres in area. It is subsequently dug out 
and carted away. The commercial worth of sewage mud 
at Leicester is, therefore, it will be seen, out of all propor- 
tion with the estimates on which the A BC Company 
based the value of their process, It appears, indeed, that 
the difficulty of doing anything with the mud is the great 
obstacle in the way of the advocates of precipitation; and 
it is not easy tosee how the problem can be solved more 
satisfactorily than it is at Leicester, and this is not saying 
much. It must not be forgotten that drying beds pre- 
senting several acres of surface may in summer produce an 
intolerable nuisance, which would be quite fatal to the 
success of the whole scheme. 

In not one instance did the committee find that — 4 
tion gave an unsatisfactory result. Nothing, for example, 
can be better than the treatment of the sewage of Leaming- 
ton. The town has a resident population of 30,000. The 
sewage is pumped to a height of 132ft., and delivered to a 
home farm of Lord Warwick’s, two miles and a-half from 
the town. The farm consists of 400 acres, 250 of which 
are oo The crops are all that can be desired, and 

This 


Lord Warwick pays £450 a-year for the sewage. 
last is gory | disposed of and thoroughly purified, the 
effluent being 


ight and ing nothing noxious or 
*y The ont a the works was no 
doubt great, but it must be noticed that the districts of 
ington and co pe i ——< their —— by 

Leamington works, and pay for the operation £600 a- 
year between them, so that the entire receipts of the 





Leamington Local Board for sewage are £1050, which will 
y 3 per cent. on £35,000, so that the outlay required to 
pose satisfactorily of the sewage cannot be very heavy 
after all. At Doncaster the results of irrigation are yet 
more promising, the Corporation receiving £800 a-year 
rent for a sewage farm two miles and a-quarter distant, 
the sewage being pumped to a height of 52ft. 

The particular conclusions at which the committee have 
arrived are appended to their report. They think favour- 
ee | of the combined system, in which, when land can be 

? 


though in small quantity, the se first unde’ a 
species of partial purification by precipitation, and the 
water is then used for irrigation. As regards — 


they wisely conclude that the “item of profit cannot 
associated with any of the known systems of treatment of 
sewage, and the question must therefore be regarded as 
one of practical loss.” They believe that suitable land for 
irrigation can be had near Barnsley, and they cannot 
“recommend the council to persevere in the scheme of 
simple precipitation as propounded by the plan for Barns- 
ley, submitted by Messrs. T. and C. Hawksley.” They 
add that in these plans they would have felt the utmost 
confidence, providing no convenient facilities for irrigation 
had been at hand. 

‘Thus, then, we have the verdict of a very painstaking 
committee, with every possible facility for arriving at an 
accurate conclusion afforded them, deciding that irrigation 
is the only practical way of getting rid of sewage with 
good results. Where any doubt exists as to the satisfactory 
character of the effluent, or the possibility of the sewage 
farm being regarded asa nuisance, they would combine the 
precipitation system, but they obviously regard irrigation 
as the sheet anchor of town councils and borough sur- 
veyors. The report cannot, we think, fail to have weight 
with men deeply interested and tormented by doubts as to 
what is the best system to adopt. The true difficulty lies 
in the obstructions thrown by landowners in the way of 
towns desirous to obtain irrigation farms. The matter 
requires parliamentary interference, and it is easy to 
see that if a judicious bill were passed, providing 
facilities for the acquisition of land, one-half the trouble 
now incurred in disposing of sewage would be got rid of 
for ever, and the souls of town councillors would no longer 
be vexed by the contending claims of various inventors of 
“ processes” which at the best cannot hope to do more than 
a few acres of land will accomplish. 


THE ECONOMICAL LIMITS TO THE USE OF ROLLED GIRDERS, 
Examp.es of engineering construction, especially those 
of roofs, are not wanting in which a sectional area of less 
than 2in. is composed of more than one bar or plate. In 
other words, this absurdly small sectional area as built up 
is a compound instead of a simple section. It can be 
readily understood that, insomuch as the compound or 
built-up section requires a certain number of rivets to 
unite the different bars or plates of which it is composed, 
and that as holes must be punched or drilled for these 
rivets, there is a corresponding loss of material incurred. 
This loss is directly proportionable to the difference between 
the gross and the net sectional area. For instance, if we 
take an angle iron 3in. by 34in., and suppose it riveted to 
the flanges and web of a solid-sided or plate girder by 
rivets 3in. diameter, its gross sectional area will be 2jin., 
while the net will amount to only 10in., thus showing a 
loss of nearly 30 per cent. In this calculation the diameter 
of two rivets has been deducted, for although the rivets in 
the flanges and web can be designed so as to break joint 
in the drawing, yet when the wrappers are taken into 
account, and the joints, it would not be safe practically to 
suppose that only one rivet-hole would come in the same 
line of section, but allowance must be made for two. Com- 
pared at first sight with the built-up section, the rolled 
joist has the advantage of dispensing with the riveting 
necessary to connect the web and flanges, since these are 
rolled all in one piece, and there is consequently no loss of 
sectional area. It would be more correct to say there is 
no loss of material due to rivet holes, for it will be seen 
that there isin larger examples considerable loss of sectional 
area both in the web and flanges. . : 
A rolled joist is essentially a girder with parallel hori- 
zontal flanges, since in the process of rolling the depth 
cannot be altered. We are not putting any limits at 
present to the depth or the length of the joist, although 
practically the limits would be soon arrived at. Our 
object is to point out that were the capabilities of the 
rolling mill unlimited in this respect, there would never- 
theless be a certain span and load beyond which the em- 
loyment of rolled joists becomes wasteful of material. 
Besides the uniformity of depth which must prevail in a 
rolled girder, the sectional area must also be maintained 
constant, since neither the width of the flanges nor their 
thickness can be varied, nor the thickness of the web. 
So far as a span of — feet is concerned, or under, it is 
of no consequence whether any of these dimensions are 
varied or not; but when this span 1s surpassed some 
greater coincidence between the theoretical and actual 
sectional areas of the girder at different points becomes 
absolutely necessary if economy in construction is of any 
moment. Theory dictates that in every girder which is 
subject to the ordinary conditions attendant upon these 
structures, either the depth or the sectional area must 
. It is in many instances immaterial in which of 
these dimensions the alteration is made, but one or the 
other must undergo it. The depth may be maintained 
constant provided the sectional area is diminished towards 
the ends of the girders in proportion to the strain; or the 
sectional area may be maintained constant, or very nearly 
so, if the depth be decreased towards the same points. 
The fulfilment of the former conditions gives the correctly- 
designed el girder, and of the latter the bowstring. 
Neither these forms can be produced from the rolls. It 
is true—and the advocates for the employment of rolled 
joists lay great stress upon the assertion—that an unscien- 
tific approximation can be made to the former of these 
types, not by diminishing we sectional area towards the 
ends, but increasing it b use of extra plates riveted 
to the flanges * to the central part of the 
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girder, which amounts to much the same thing. But, 
allowing that this increase of section can be obtained in 
this manner, the minimum or rolled section of the flange 
must still be constant, both in breadth and thickness. 
Moreover, when extra plates are riveted to the flanges in 
order to give an increased sectional area at the centre, the 
principle of the rolled joist is at once departed from, and 
it becomes, to all intents and purposes, a built-up girder, 
without possessing the advantages of that particular form. 

It is not only in the flanges that a loss of metal occurs 
from the impossibility of varying their section, and also in 
consequence of their depth being uniform, but the web 
suffers as well. As the girder becomes longer so must its 
depth be increased, a condition which cannot be practically 
fulfilled without at the same time increasing its thickness. 
This latter dimension will be constant throughout the 
whole girder. Theoretically, with a uniformly distributed 
load, the strain upon the web of a girder at its centre is 
nil, and even with a rolling load of the same intensity aed 
foot run its amount is not of much consequence. Rolled 
girders are more frequently employed to support uniformly 
distributed than moving loads. Consequently, the strain 
upon the web is nothing at the centre, and a maximum at 
the ends. The shearing strain at the ends is equal to one- 
half the total distributed load. Thus the sectional area of 
the web at the ends must be sufficient to resist this strain, 
and by the conditions of manufacture it must be constant 
throughout the, girder, although theoretically the strain 
diminishes to zero at the centre. There is no need of 
pointing out the enormous loss of material which would 
occur in a girder of any pretensions to size, supporting a 
load of any consequence. This disproportion between the 
sectional area of the webs of rolled girders and the strains 
upon them must always remain, since the method which 
can be employed to vary the area of the flanges cannot be 
applied to the web. Theoretically, as the sectional area of 
the web must be proportioned to resist the maximum 
strain upon it, the loss of material in this respect is exactly 
50 per cent. Practically it would not amount to quite so 
much as this, because there must of necessity be some 
material in the central portion of the web, but still the 
excess would be very considerable. 

It will be conceded that the strongest girder is that 
which with a given weight of material will bear the 
greatest load under precisely similar conditions. Let us 
compare in this respect the rolled and the built-up girder, 
and as a datum to start from, let the span be 20ft. and the 
depth lft., which is not far from the limit of depth 
hitherto attained iu the rolled section. Commencing with 
the flanges, it is obvious that since the net sectional area 
of both must be equal in either to withstand the same 
strain, the advantage lies on the side of the rolled girder, 
becausefthe gross sectional area of its flanges is equal to the 
netarea. There is no loss of material due to the connection 
of web and flanges. The built-up girder, on the contrary, 
is subject to a certain amount of loss due to the difference 
between the gross and net area of its flanges, and conse- 
quently the weight of material in the flanges must exceed 
that in those of the rolled girder in order to afford the 
same net sectional area. With a given net sectional area, 
therefore, the flanges of a rolled girder will be lighter than 
those of a built-upone. But, if the comparison be carried 
further, it will be found that what the built up-girder 
loses with regard to the flanges it will more than gain with 
respect to the web. Inthe example selected, taken from 
a trade circular, the thickness of the web of the rolled 
section is ;°.in., whereas in a built-up girder of the same 
area of flange and depth, tin. is more than sufficient. 
Besides, the thickness of the web of a rolled girder must 
increase with even a very small increase of the depth, and 
must, moreover, be uniform throughout the entire girder; 
but this is not the case with the web of the built-u 
section. The thickness of the web of a plate girder, whic 
is always in excess of the requirements of theory, need not 
be increased until the depth is nearly doubled. A few 
additional stiffeners are all that are necessary to give 
rigidity to the greater depth of the web. 

in connection with the subject of the relative strength 
of the type of two girders under consideration of the same 
total weight, it must not be lost sight of that the strength 
of a girder of any form does not a exclusively upon 
the actual sectional area of either the flanges or the web, 
but is due in equal measure to the observance of the proper 
proportions between the span, the depth, and the breadth of 
flange. These nice adjustments are easily insured in the 
case of the built-up girder, but not in that of its rolled 
fellow. It is here that the former hasan immense advan- 
tage over the latter, particularly when the dimension of 
the span exceeds 20ft. The proper theoretical ratio between 
the various parts of a girder cannot be observed in those 
of the rolled form, Hence, in comparing a rolled anda 
built-up girder under the same conditions of loading and 
weight, the weight of the flanges of the latter can be de- 
creased by increasing the depth without at the same time 
augmenting the weight of the girder in the same proportion. 
Briefly, the great difference between the two is that a built- 
up girder can be designed so that the dictates of theory can 
be very closely adhered to in practice, and a rolled girder 
cannot. The form and proportions of a built-up girder are 
the result of theory, those of the rolled section the result of 
practice. The exigencies of the manufacturing process 
virtually determine the relative proportions of a rolled 
girder. Some attempt is made to assimilate these to what 
theory would indicate as the correct proportions, but with 
very equivocal success. It is in fact not possible to roll 
a girder with a proper regard to these theoretical re- 
quirements, — 

Summing up the subject, it would appear that in the 
comparison we have instituted, when the span does not ex- 


If the built-up girder be correctly proportioned, so as to 
reduce the strains to a minimun, it will be cheaper than the 
riveted section for a span greater than that already alluded 
to. The riveting together of a couple of. rolled , saga longi- 
tudinally, so as to double the depth, is a handy expedient 
as a makeshift, but in complete defiance of all theory. The 
material in the two flanges, which is then concentrated in 
the middle of the web, is so much waste metal, since it is 
situated at or near the neutral axis of the whole girder, and 
its leverage for resisting strains is reduced to a minimum. 
Other ingenious combinations of rolled girders are some- 
times made. For example, two or more are placed side by 
side and united by horizontal plates riveted over the top 
and bottom flanges. This arrangement possesses all the 
disadvantages of the old box girder, which is now obsolete. 
It is quite impossible to get at the inside after the plates 
are once put together, and the same remark applies to the 
combination of rolled joists with regard to the spaces be- 
tween the parallel girders. While, under certain circum- 
stances, and within certain limits, rolled girders are ex- 
ceedingly well adapted for constructive purposes, and could 
be employed to advantage by engineers to a much greater 
extent than they are ; yet, whenever a girder is required 
to fulfil certain conditions which admit of a theoretical ad- 
justment of sectional area of strain, they will not be found 
economical, Ina word, if a girder of small span is re- 
quired to be merely adapted to a given load, one or other 
of the ordinary rolled sections will be found to be both 
convenient and economical. But if the span and load are 
of sufficient importance as to call for a design, the built- 
up girder, either rolled or open webbed, is the only proper 
type to adopt. 





RAZORS. 


Razors, after all, form no unimportant subject, and their 
purpose—shaving—mounts in antiquity to pre-historic time. Far 
later than that rather indefinite epoch of the archaologists 
Persians and Chinese, Egyptians, Jews, and Gentiles, Greeks, 
Romans, and innumerable barbarous peoples shaved, if not their 
beards, more or less of their heads. The processes and the 
instruments employed by divers peoples and times were, no 
doubt, various, and probably curious in many ways, though but 
little is known about them. While soap was unknown, or a rare 
cosmetic, and steel not widely diffused, “ Easy shaving” could 
only have been accomplished by methods very different from 
our own, Almost in our own day might have been witnessed 
the extremes of the barber’s craft in its primitive and its 
perfect instruments. Captain Cook was shaved in one of the 
Pacific Islands as an act of homage, by the king’s barber, with a 
sharpened oyster shell, the process of getting over the tough 
beard of the great navigator occupying about six hours. Cvok, 
no doubt, had his own old-fashioned steel razors in his cabin— 
quite as good, probably, as “the newest thing out” now in that 
line ; and at the present day Sheffield razors are to be found 
plentifully amongst the Fiji Islanders, Bosjesmens, Hottentots, 
and the tribes subject to King Coffee. 

The Chinese razor is a curious bit of sheet steel, very much like 
a penny piece clipped off straight at one side, and sharpened at the 
opposite one, with a thin projecting tail which connects it with 
the split handle almost identical with that of modern European 
razors, Which suggests the notion that the rather peculiar handles 
in which our razors are mounted may have come to us from 
Asia. In Europe the straight or slightly curved blade of some 
4in. in length is universal, but innumerable varieties and 
vagaries, in form and proportion, weight, &c., are everywhere 
encountered, the real reason as the base of all being, probably, 
that there are razors made to sell and some to shave. But is an 
instrument for shaving a thing absolutely beyond the control of 
rational principle, or the teachings of experience? There must 
be some one size and form of blade, andsome one weight, that 
should be the best possible for the average human face and 
beard. Yet as to this no certainty can be arrived at from the 
doctors of the craft of razor fabrication. One recommends a light 
razor; another “ our own make,” with a crooked shank next the 
handle, probably, that no fingers not provided with the suckers of 
the octopus could hold; a third oracularly advises a heavy razor, 
with a thick back, and strong enough to cut the throat of 
Goliah ; while Germans tell us our British razors are all wrong, 
that nothing shaves well but the Hamburgh razor, with its 
hollow sides and thin pliable edge, which never requires setting. 
We should like some light and guide through all this labyrinth 
and contradiction, for we must confess that the resulting im- 
pression chiefly left upon our minds by it is, that there are few 
branches of retail trade in smail wares in which there is more 
humbug than in that branch of the cutlery craft which deals in 
razors. An excellent razor, well tempered, of good steel, and 
with a black handle, can be purchased for about 1s. We can 
testify that such a razor can shave well, and for many years. 
Yet go into some eminent “cutlery establishment” in any of 
the great London thoroughfares and you will be asked 12s, to 
14s. for aa pair of instruments with, perhaps, ivory handles, and 
much glitter from the polishing wheel, but intrinsically not a whit 
better than the soldier’s razor at 1s. A curious essay, and of 
some length, might be written as to the improvements, pre- 
tended or real, that have within this century attracted scientific or 
general attention in razor making. Some of these, like those given 
account of by Parkes, of Birmingham, in his ‘‘ Chemical Essays” 
of some forty years ago, which attempted to fix the temperature 
at which razors should best be tempered, were laudable attempts 
to reduce empiricism in art to the science of rule, though 
little came of it. Nor did any real improvements result from 
the somewhat elaborate experiments of Faraday and Stodart on 
improving razor steel, by the alloy of other metals in minute 
quantities. Rhodium and silver-steel razors have all passed away, 
though so-called “silver steel razors” can still be purchased near 
Sheffield which do not contain a trace of silver. First-class cast 
steel of the most brilliant fracture and closest grain and per- 
fect hardening and tempering are the only real requisites to form 
a first-class razor. The right quality of steel can be chosen, but 
in the tempering an element of uncertainty remains, which is 
no doubt the cause on which the capriciousness experienced in 
the goodness of any “ pair” of razors proving quite alike depends. 

A knife or surgical scalpel may cut through animal tissues 
with perfect smoothness and but little effort, but it may not 


edge is also the foundation of the Hamburgh construction, in 
which the edge formed by the osculation of opposite outside 
surfaces is thin enough to bend under the finger nail, and yet 
return to its position. But though these razors are said to need 


|no setting, they scrape rather than shave, and: most uncom- 


fortably. 

Then the “setting” of the razor becomes a source of ever 
renewed need and annoyance, it being a rare thing to get it well 
done, and the expenses is no longer beneath consideration, since 
London cutlers have fallen in with the prevailing habits of ex- 
tortion and doubled their prices, under the plea of enhanced 
wages, &c. We have very many readers in all classes and in all 
sorts of occupations, and amongst them many ingenious and 
inventive men. We ask them to consider whether it be not pos- 
sible to construct a machine for automatically setting razors— 
one that driven by power shall apply its fine grinding power to 
the razor blade already fixed into a suitable rest or frame, in 
such a manner as to effect all that now depends upon the dex- 
terity of the “setter’s” hand, or the degree of carelessness, or 
the contrary, with which he does his work. With the polishing 
machine for telescopic specula and the gem cutter’s wheel before 
us, why should we despair of this ? Once accomplished, it would 
prove, even in London alone, a little gold-field to reward the per- 
severance of the inventor. 





THE THEORY OF AERO-STEAM ENGINES.* 
By J. A. HENDERSON, M.E. 
(Continued from page 142.) 

BeFroreE making any numerical calculations the following general 
formule applicable to such an engine and boiler are introduced as 
embracing the main points of importance or of interest, and as 
serving for a common basis from which the several examples may 
be worked out by direct substitution. The principal authority 
referred to for the constants used in calculation was Professor 
Rankine ; and his nomenclature and fundamental equations were 
applied when practicable. The majority of the formule, however, 
and more especially those relating to the determination of the 
proportions of steam and air by weight and by volume before mix- 
ture, their tensions when mixed, and to the determination of the 
value of the constant ¥ for the mixture, were here deduced by the 
writer to meet the wants of the occasion, as no such formule 
could be found in published works, 

All of the formul, other than those whose results are ratios, 
apply to such quantities as are produced by the entrance of 1 Ib. 
of air through the compressing pump, this mode of treatment 
greatly simplifying the relations between them. The general 
method adopted for obtaining the effective work developed per 
pound of air admitted, by computing the work of expansion and 
compression from the theoretic forms of the diagrams, and taking 
the difference, wasfound to bethemostsatisfactory and direct under 
the circumstances. It should be observed that the word ‘“‘ air,” 
owing to its shortness, is commonly employed to denote the pro- 
ducts of combustion, except of course in those statements where 
the use of the more specific term b necessary. 

Below is given the general notation to be used in the formulz : 
Pressures, measured absolutely in pounds per square foot : 

Pa = pressure of atmosphere. vn ’ : 

P, = »» in boiler and during admission in main cylinder. 

Ps = pressure of exhaust, = pa when back pressure above 
atmosphere is not considered. ; 

Pa, P;, &c., the same measured in pounds per square inch, and 
above the atmosphere, except when otherwise stated, 

Temperatures, in degrees Fahrenheit : 
ta = temperature of atmosphere. _ 
t= after compression in pump, 





” 


= ee ber leaving the fire. 

i= = of mixed air and steam. 

2= i of exhaust. 

y= a at which feed water is supplied. 

¢, v, &c., the same as measured from the absolute zero— 


461°2 deg. Fah. 
Weights, in pounds per pound of air admitted : 
We = weight of products of combustion, 
We = * steam formed. 
0, = a mixture of the two. 
Volumes, in cubic feet per pound of air admitted : 
volume of one pound air when first admitted to compress- 


va = 
ing pump. 

% = + the same when compressed. 

%™ = es products of combustion at temperature of 
mixture, 

= a steam at the same temperature. 

y= a air and steam after mixture. 

“= mixture when expanded to atmospheric 
pressure, 

Ratios : 

7” = ratio of expansion in main cylinder, 

= +» compression in pump, 

Tp = », boiler to atmospheric pressure. 

Go = », Weight of steam to products of combustion. 

i= » volume of steam to products of combustion. _ 

a = », heat absorbed by steam to that remaining in air 


above heat of compression, 
Those symbols relating to quantities of heat and work, effi- 
ciency, &c., are best given as they present themselves for discus- 
sion. The same is the case with the physical constants entering 
the calculations, 
The quantities usually assumed as data are Pa, Pi, and Ps, ta, 
ti, and ¢, from which pa, pi, pz, and rp, a, and #1 may be directly 
found ; also H the total heat of combustion in foot-pounds per 
pound of fuel, and N the number of pounds of air supplied for 
the same. The points to be determined are taken up in the order 
in which they naturally present themselves, beginning with 
the 
Heat OF COMPRESSION AND Ratio OF COMPRESSION IN PuMP. 
Since the air is compressed without gain or loss of heat, 

= 
vo (P Y% =p 7 
T? ~*, ig 


and 
1 1 


Vo — (Pi ro v 
Vb (@) "? » 
where ¥ = 1°408 for air. From these two equations it follows 


that 
*-—1 z 
%=a%p YX and re = Tp xX, 
in which, substituting the value of ¥, and adapting to the use of 
log. re = O'71 log. . - 


ee 
7 





logarithms, we get 

log. #» = log. tu + O29 log. tp. . - - ( 
from which f and 7, may be computed. " 
INITIAL TEMPERATURE Te OF GASES LEAVING FIRE. 














shave well. The razor edge must not only be sharp, but smooth, | 
i.c., if it be like all edges, that of a saw, it must be that ofa| In finding this, &, the temperature directly added by combus- 
saw whose teeth are more than microscopically fine. This | tion, is first obtained by the formula 

was the basis of a mode of sharpening razors proposed about | t= : sel (3) 
forty-five years ago by Mr. Gill, a patent agent and editor of | 772 (1 + N) X 0°238 

“ Gill’s Technical Repository,” which drew foratime someatten- the numbers 772 and 0°238 being Joule’s — and the 
tion, namely, to burnish simply the sides of the razor edge with specific heat of the products of combustion under constant pres- 
the “currier’s steel,” which is only a bit of finely hardened 
and polished steel wire, and this thinning and smoothing of the 


ceed from 10ft. to 20ft., a rolled girder will be cheaper than 
a built-up section, for although there may be a superfluity 
of metal in a part of it, yet the price per ton will be less 
than for built-up sections. When this limit is surpassed 
the weight of the built-up girder of the same span and 
depth will be slightly less than that of the rolled girder. 
This supposes the ratio of depth to span not to be that 
which is calculated to give the greatest amount of strength. 
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sure, This temperature being added to that of the air leaving 
the ‘ives 
om gay SM, a else 0 « 


Ratio or HEAT OF COMBUSTION ABSORBED IN GASIFYING STEAM, 
TO THAT REMAINING IN AIR, ABOVE HEAT OF COMPRESSION. 
On account of the transfer of heat in the boiler taking place at 


the quantities of heat are proportional to the 
p ocd = comperature, as is seen in the equation giving the 
desired ratio, 


_ 0°238 We (te — hh) te— 5 
. ae eer ae 5) 
The percentages of heat entering steam and air, might, if neces- 
sary, be obtained from the formula 


he= hae and he = 100 — he. 
Ih 











1+ 
WEIe¢HT OF PRopucTs oF CoMBUSTION PER POUND OF AIR 
ADMITTED. 
2 


PROPORTIONS BY WEIGHT OF STEAM AND AIR. 

Since the steam is to be in such quantity that the heat required 
to form it in the gaseous state at t; deg. from the feed-water shall 
leave the air at the same temrerature, and since the heat lost by 
the air is wholly taken up by the steam, we must have 

0°238 we (te — th) = We X h, | 
where h is equal to the total heat of gasification per agg of 
steam for any constant pressure, and has the empirically deter- 
mined value of 
1092 + 0°475 (t, — 32) — (uv — 32) . 
thermal units. By substituting this in the previous equation and 
reducing, is obtained the following : 
g = 5 0°238 (te = 4) di _ (7) 
ewe 1124 + 0°475 (1 — 32) — ty 
ee LD ee ee ee | 
and 
Wy = We + We = We (L + Go) - » » « (MY 


PROPORTION BY VOLUME OF STEAM AND AIR, 
For one pound of any gas we must have 
pv .. &% o y = 2% x 
¢ oy %. Pp 
in which 2“ is constant, and has for its value the difference 
To 
between the dynamical specific heats under constant pressure and 


under constant volume of the gas considered, For air, ee is 


oO 
equal to 53°15, and for steam 85°00 foot-pounds. Since the 
volume of the products of combustion is known to be almost 
exactly the same as that of the air supplied, for the same pressure 
and temperature, in the present case 7 will be the volume of one 
pound of air at the pressure and temperature of superheating, or 


Gms «ist es 


Pl 
The volume of the steam will be that of a weight w:, at the same 
pressure and temperature, or 
w= xm... ..- 
Pl 
From vs and v° are directly obtained 
i Us 2 
Te. wore eee OF 
and 
RPMS Rs o's oc sc ec oe 
Here, v%, ve, and qg:, of course apply only to the volume before 
mixture, as after mixture 7: and ve each equal v7, andgv=1, This 
diffusion of the air and steam to the same volume 7, is accom- 
panied by a corresponding fall in tension of each, but the sum of 
the two tensions remains equal to the pressure m, before mixture, 
and neither the resultant pressure, volume, nor temperature is 
affec 
DETERMINATION OF THE VALUE OF Y, PROPER FOR MIXED AIR 
AND STEAM. 
The general equation of adiabatic curves for any gas is 
p = constant x “— * 
where ¥ is constant, and has for its value the ratio of the specific 
heat at constant pressure, to that at constant volume, of the gas 


under consideration, Denoting by C?, and C? C? and C*, the 


specific heats at constant pressure and constant volume, of air and 
steam respectively, we thus have for air 


 ] Oe -«. 
= & ~ o19 1 
a 
and for steam ; 
we = Se = OH WL 15 


c 0370 © 
very nearly. 

It should be mentioned that the specific heats of the products 
of combustion of all ordinary fuels, are stated by Rankine not to 
differ sensibly from those of pure air, and accordingly no distinc- 
tion is here made. To find ¥m, the value proper for air and steam 
mixed in the proportions already found, we may determine the two 
specific heats C’, and C*, of the mixture, and take their ratio, 

As the weights w; and w-, bear te each other the ratio q,., and 
have w for their sum, 


(CP + qu C?) w, 


Cc), = ————— ads, = * — 
wi wi 
- _O% (Ci+dqe Ce) 0° wi Ch+Qn OP 
ee n>  _ -__ — => ——_—_ 
C3. , (Ci+qw Oj w = Ch +qu CY 


in which substituting the values of the several specific heats, 

= 0°238 + 0°48 gu (14) 
O°169 + 037 qv “°° * 

To use Ym as thus calculated, it is necessary that the mixture be 

sufficiently superheated above the point of saturation of the steam, 

to keep the latter in the truly gaseous state, a condition that 

would probably be realised in most actual examples. 


RaTIo OF EXPANSION IN MAIN CYLINDER, AND TEMPERATURE OF 
EXHAUST, 
It is here assumed, pom | to the insulating action of the air in 
i and to the cylinders being properly clothed to prevent 
conduction and radiation, that no appreciable quantity of heat 
is lost, and consequently that the curve of expansion will be 
gly adiabatic, in which case, analogous to that of the compress- 
pump, 


n= (2 Ym and 
PL Xm 


or taking the atmospheric pressure for p2, since reduces to 


tm 





Ge 


P* = yp -1 
Pi 


eT and rae 1 
tm Vad 


from which follow, 
log. +: = log. +, + wea (a.c. log. re . . (15) 
and 
log. r = = log. Mise « s 
Volumes of main and pump cylinders, per pound of air admitted : 
Main cylinder, welpe awl i it ie os OB 
Pump cylinder, weeano.. ...\.. 
Pa 
Ratio in which the space swept by the pump piston is less than 
than that swept by main piston, 
SGa: 4-056:0\ 2.0/2 
v2 
MEAN FORWARD ABSOLUTE PRESSURES ON MAIN AND Pump 
PISTONS. 
In the main cylinder where the curve of expansion has for its 
equation 
p = constant x v — Ym 
it may be demonstrated by the integral calculus, according to the 
general method set forth in Rankine, that qu the ratio of the 
mean forward pressure pm to the initial pressure », is given by 
the formula, 


‘ Yn 1 
qu Pm, Vor t—F NLP . . (20) 
p Yun —1 Xn —1 
from which 
nm = Qu (21) 


P ae ee ae 
For the pump, denoting the ratio by g,, and the mean pressure by 
Pn, We have in a similar manner, 


% 1 
—Pe_te si 
Qn = a! ee 
an Pr Ye—1 ¢ ) 


and 
Pr=Qn Pr «. «© © © © © 2 (23) 
Gross work in main cylinder : 
Us. = (Pu — Pa) XV, 2 « oe « (MH) 
Work of resistance of pump: 
Un = (Pa Pa) XVa » 2 © © « (25) 
Effective work developed per pound of air admitted : 
Ue=Un—Un . « « « « © (26) 


Heat of combustion used for the same, in foot-pounds : 
a o7 
H, = N + 2s 2 4 OS® (27 ) 


Heat rejected in exhaust, in foot-pounds . 
He = H'—U, . . « 0 « « (2) 
Mean effective pressure, or pressure in main cylinder, equivalent 
to performance of work : 
U. 


v 
When given in pounds per square foot, as directly computed 

from this formula, P, further represents the effective energy 

developed per cubic foot swept through by the main piston, 


Pressure equivalent to expenditure of heat : 


» — H, « 
May ee te te oe OD 


P, = 


cee ee eo o (BH 


Efficiency of fluid : 
Pee Bee ee el wl es BY 


This also includes the efficiency of the furnace, which for the 
given form of boiler is unity, because of there being no waste heat 
up the chimney. 


WEIGHT OF FUEL USED PER EFFECTIVE HORSE-POWER PER Hour. 

Since the work performed per pound of fuel is N x Us, and 
there are 1,980,000 foot-pounds to be performed by the desired 
weight C of that fuel, it follows that 

¢ = 1,980,000 _ 1,980,000 on 
Nx U, ExH silat sii 

The following formule were not applied in a majority of the 
examples, and their deduction is in consequence placed last. They 
relate to the determination of the pressure or tension of the steam 
in the mixture, and the temperature to which it would have to be 
lowered, for condensation to occur at the exhaust pressure. There 
is first to be found qa, the ratio of p., the tension of the- steam, 
, that of the air, when thorough mixture has taken place. As 
ong as the steam remains gaseous we have 
Pe Ve 
Tc 

Dividing the first of these equations by the second, and noting 
that +, = *- = the temperature at any point of the expansion of 
the mixture, we have further 

Pets _ S85 we Pate y Wy 85 
‘pv 53150, - Pe U% ‘ We ” 53°15 
oa =P wy _ 85 3 
qa = « Wee*cr (33) 

To find p for any particular value of p the whole pressure of the 

mixture, since 


v - - 
eM — 85, and = 53°15 we. 
3 


¢: 





P=Ps t+ Pe and DP; = Gt X Pe 

p= p—_ rp or ps (1 + Qa) = Gap. 
° = _4 x e 
% Ds Tep*P ce Ow 


By substituting for p, in this equation, and calculating the 
value of p,, the desired temperature ¢a of condensation at the 
exhaust pressure may be directly found, as being the boiling point 
corresponding to this fractional pressure. For the approximate 
purposes to which this last set of formule is here applied, the 
errors arising from the departure of steam from truly gaseous 
laws, while closely approaching saturation, may be neglected. A 
comparison of ¢a with ¢,, the exhaust temperature already found 
on the assumption that all of the steam r ined g through 
out expansion, will show whether any condensation has occurred 
or not, and if so it will enable a judgment to be made as to how 
far the calculations of work ae upon gaseous expansion are 
affected. Owing to the fact of the air tending to cool more rapidly 
than the steam, while expanding without gain or loss of heat, the 
latter constantly approaches saturation, and will finally begin to 
condense if the mixture has not been in the first place sufficiently 
superheated for the given ratio of expasion. Formule could be 
deduced to locate on the diagram the exact point at which conden- 
sation would first occur, and to calculate the work as measured by 
the area of the di with theoretie precision, but their com- 
plexity would not warrant their use, and it will be subsequently 
seen that in those of the examples following, where the effects of 
this condensation enter at all, the results of calculation on work 
and efficiency, though not influenced to any practical degree, will 
be if anything less than their true values, 

The numerical examples, six in number, are now given in tabular 
form and in the order in which they were originally worked out, 
as being applicable to the plan of aero-steam engine considered, 
while working under several conditions, relative to the higher 
limiting pressures and temperatures, and with 4 ~— of 

ese 





sobedines 

air above the amount necessary for complete com 

quantities were chosen to fall within the limits of possible practice 
and at the same time to give those results most likely to be appli 
with advantage to this form of engine. In the first example 





given, the temperature 4 of exhaust was chosen at 212 deg. Fah, 





to make a more direct comparison with the common high-pressure 
steam engine, and the boiler pressure p: afterwards calculated, 
but in the other five, it was found best to place pi: among the 
data instead of tz, the order of all the determinations remaining as 
in the general formule. The following data are common to all 
of the examples, and therefore are here introduced, to be referred 
to when needed, 


Common Data, 

Pa = P2 = 147 Ib, per square inch, or pa = py = 2116°4 Ib. per 
square foot. 

H = 10,000,000 foot-pounds, or somewhat less than 13,000 
British thermal units, a fair value for good coal whether bitu- 
minous or anthracite. 

te = 50 deg., being roughly assumed as about the average atmo- 
spheric temperature in this climate. 

ty = 100 deg., a value that is supposed to be reached by the use 
of a feed-water heater attached to the exhaust of the engine. 

The least quantity of air practically required for the complete 
combustion of 1 lb. of average coal or coke, was taken at 18 Ib., 
being about 1°5 times the amount theoretically necessary to furnish 
the oxygen for combination. 

Below is given the table of examples, arranged as far as pos- 
sible with reference to compactness. The horizontal row of figures 
on the top of the table refers to the examples, and the vertical 
one on the left, to the general formule asis there indicated. The 
numerical calculations are only carried out so far as to prevent 
any practically considerable errors from arising. For ratios having 
values near unity, three places of decimals is considered to be amply 
sufficient. The value of ga, in the third and fifth examples, is 
caused to come out negative by the fact of t, exceeding ¢,, in which 
case it should be defined as the ratio of the combined quantities 
of beat supplied to the steam, both from the fire and the excess 
of heat of compression to this latter excess, lost from the air by 
its fall in temperature from ¢, deg. to 4: deg. 


Table of Numerical Calculations on Aero-Steam Engines, 


No. of example, 





quantity. 

























































= ae ae 3 t 5 6 
S ! 

sha te above atmos. 32°63 60° 109° 109° 100° 60° 

£ 1 Ibs. sq.in. °* . 4 

Si — t deg Fah. 450°) 450° 450°} 600" 450° 600° 

fw! lbs. 18°} 18° 18*} 18° ot 54° 
1 tp deg. 256°1) 857°9 466°4) 466°4 400°4 357°9 
.| ratio. 2°294 72 #4°301) 4°301 4°301 3°172 
$3 t deg 2864°5) 2864°5 2864°5) 2864°5 9896 YSIS 
4 te ae 3120-6) 3222°4 3330°9) 3330°9 1456°0 1347°5 
5 Qh ratio. 13°773 30°102 —175°7| 20°44 —61°34 3°088 
6 Ww: lbs 17056, 1°056 1°056 1°056 1°019 1019 
7 Qw ratio. 0°519) 0°540 0°561] 0°502 O°196 0°137 
8 ws lbs. 0°547| O°570 0°592| O°530 Oo 

| 9iw, cs 1°603} 1°626 1° 1°586 1°15 

B10. ve cu. ft. 7°106| + 4°503 . 3418 5°2 

S| 1] i ve i 6218) 4°104 2-759) 2°897 1 

B | 12 | qs ratio, O°S75) O°911 0-941) 0-848 "23 

3/13. ¥ cu. ft. |: 13°324) S607 5691) 6°315 

| 14 | om ratio. 1°349] 1° 1°347] 17349 

a | 15 | te deg. 212-0) 1 75°] 162°1 

+ 16 Yr ratio, 2°330) 3°336 4°503) 4°584 

as | 10 | Ve cu. ft. 31°71) 28°71 26°14] 28°95 

s 18 vs ~ 12°84) 12°84 12°84) 12°84 2 

5 (19 a ratio. 07405) O°447 O°49]] O°444 O°741 O°612 

& 20 gm at 0-734] 0°596 0°476] 07476 0°d82 0°601 

5 21 pm Tbs. sq.ft. 5004-9) 6410°8 186178) 7861°S 7960"9 6464'S 

22 de ratio. 732) 0°606 6°488} 0°488 0°488 0°606 

= 2 po Ibs. sq. ft. | 6518°3 8060°0} 8060°0 8060-0 6518°3 

= 24 Uns ft.-lbs. 23296" 150179°|166306" 101227" 90429" 

2:2 Uns - s* 76310°| 76310". 76310" 1 

= 9 U. ‘a 73869°} 89996° 24917" 33913" 
27 Hy ae 655555 * |55! 555555 5° 185185" 185185" 
28 He *» HOUS46*!458 + 160208" 1 2° 
29 Pp, {pack PEE | 1720-2] 2826-0 2525-9] $109°1 1495°6 1630°6 
os | oe | Whe og. 11°98] 1€°15 19°63) 21°59 =9"99 10°33 
30 Py Tbs. sq. ft. 17520") 19350" 21253°|19192"8 10692°0 8904-4 
% E ratio. 0°098} 07120 =0°133; O°162 0°135 O°183 
32 C lbs. 2°O11) 1647 1°489) 1°222 1°471 1°082 


Joun Penn.—Towards the close of the last century the first 
John Penn was working for Messrs. Hall, the engineers of Dartford, 
and whose establishment is still in vigorous life. John Penn had 
something more than ordinary human clay in his composition. The 
records of Messrs. J. and E. Hall, to whom reference has just 
been made, demonstrate that their young workman, Penn, besides 
being an excellent mechanic, was studious and thoughtful, beyond 
his years, Undoubtedly he very early discovered that one’s truest 
friend, materially speaking, may be carried in one’s own pocket. 
“Put money in thy purse,” said Shakespeare, and young Penn 
complied, as far as he could, with the mandate; in fact, whilst 
working at Dartford he paid his way, and saved a few pounds into 
the bargain The ambition to become master, instead of man, had 
taken possession of his mind ; and although, by no means penu- 
rious, he was wisely careful. At the commencement of the present 
century John Penn bade adieu to Dartford, and having heard of a 
‘village smithy” to let at, or rather near to Greenwich, he 
become its tenant. At that period Penn's forge was surrounded by 
the country seats of city merchants, and the gardens pertaining 
thereto. The young smith found employment for his head in 
devising heating apparatuses for the conservatories of his wealthier 
neighbours, and employment for his hands in constructing and 
setting them to work. Soon his diligence and skill met their 
reward ; he obtained a emall contract for the supply of biscuit 
baking apparatuses in the Royal Victualling Yard at Deptford, 
Financially he was assisted in this venture by friends who knew his 
ability and honesty of purpose. This contract was the real starting 
pointof the subsequent success which he achieved. The smithy was 
transformed into an engineering workshop, and it was supplied 
with such rude mechanical appliances as were then available. 
Little by little the factory, at the junction of Lewisham-road with 
Blackheath-hill, grew and extended itself. Gardens disappeared, 
and sheds and buildings arose on their sites, The nucleus of the 
gigantic establishment which now exists in the same locality, and 
which has monopolised about seven acres of original garden ground, 
was thus securely completed. Penn became associated with the 
engineering notabilities of the time, and obtained a large share in 
the works of which the first half of the current century saw the 
advent. He, in fact, was a thriving man ; and on one occasion— 
under the cegis of the celebrated William Cobbett—he offered him- 
self as a candidate for a seat in Parliament for the borough of 
Greenwich. His efforts were unsuccessful, perhaps, because of the 
extremely liberal or advanced views of his friend and patron 
Cobbett. This ey, paign was engaged in aftr the 
passing of the Reform Bill of 1832. Nearly thirty years beforethat 

iod Penn had married, and about 1810, his son, the present 
istinguished and universall respected head of the firm, was born, 
Fortunately the son had all. the mechanical and scientific procli- 
vities of the father. He had also, to commence with, a better 
scholastic training. At an early age the fine arts were cultivated 
by the yo engineer, and had he not by forceof circumstances 
come to wield the hammer and ply the jack-plane, he might have 
as a Royal emian in place of being a civil engineer. 

. Penn determined to work, as his father had done, with his 
own hands, and, indeed, to pass through the noviciate of an ordi- 
nary apprentice. He had no faith in a a r engineering ; 
thus to a very great extent may be attribu' 
has constantly attended upon the firm from the date of its founda- 
tion.—London Iron Trade Exchange, 
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CAST IRON BRIDGE OVER THE ALLIER AT 
VICHY. 


(Concluded from page 264.) 

(3) It must be remembered that the layers of gravel forming the 
bed of the Allier are capable of being completely undermined by 
floods, while they are at the same time so hard that piles cannot 
be driven into them to a greater depth than from 3m. to 4m. It 
follows that whenever it is desired to drive piles into the marl 
below, which is not liable to undermining, the part of 
the thickness of gravel must first be removed by means of 
dredging. Moreover, when by this means the greatest possible 
depth of foundations has been reached, it is still essential to pro- 
tect them on the outside by large masses of loose stone, to be re- 
established after every heavy flood. In view of these considera- 
tions there were four possible methods—besides that actually 
employed—which might have been — for laying the 
foundations of the Vichy Bridge. These different systems are 

in review, and compared ther in point of expense, so 
far as this could be estimated without actual trial. 

The first system is the radier général, or complete artificial bed. 
—This system, which had generally been used for bridges over the 
Allier, consists in dredging out a trench—here designed to be 
8m. deep and 15m. wide—across the whole width of the river 
bed. In this trench is driven on either side a row of close piling, 
cut off at a certain depth below low water, and between these 
rows of piles is deposited a bed of concrete, in this case designed 
to be 14m. thick. On this is placed a layer of masonry laid in 
the dry by means of temporary coffer dams, and the whole is 
protected up and down stream by a large bank of loose stone. 
On the subaqueous causeway thus formed the piers and abut- 
ments are founded. This method must clearly be a very 
expensive one. In the case of the Vichy Bridge, the estimate 
was 460,000f., as against 248,789f. actually spent with the com- 
pressed air system. 

The second system: Concrete laid in 
water, within a casing (enceinte) of sheet 
piling.—The plan of operations proposed in 
this case was as follows :—The sites of the 
piers and abutments to be first dredged out 
to such # depth that the piles should not 
require to enter the ground more than 2m. 
Piles then to be driven round the outline of 
each pier 25 centimetres square and 2m. 
apart, united by walings of section 0°25m. 
by 0°12m. The interval between the piles 
to be filled by sheet piling 0°12m. thick, 
and driven to the same depth. The cost 
of a ring of piling thus formed was estimated 
for the Allier at 27f. per square metre, inclu- 
ding the driving of the piles, but not the pre- 
liminary dredging. Within this piling is 

laced concrete, deposited by means of 
xes. Loose stone is deposited all round 
the outside, and should rise at the same 
rate as the concrete on the inside. These 
banks of stone should be large enough to 
fill up all the holes washed out by the first 
floods after the building o. the bridge, with- 
out allowing the movement to extend any- 
where near the concrete foundations. On 
these banks of stone, in fact, all the safety of 
the foundations depends, They should be 
most carefully examined after each flood 
during the first few years, and wherever a 
sinking of the top is apparent it should be 
made up toits original level, After acertain 
time a state of equilibrium is produced, and 
no further movements are perceptible, The 
foundations may then be conidered secure, 
but still itis admitted that of all the systems 
this is the least satisfactory as far as regards 
stability. In estimating the expense of lay- 
ing the foundations of the Vichy Bridgeon the dredging 
was taken at 24f. per cube metre, the concrete at 14f. per cube 
metre, and the bank of loose stone at 10f. per cube metre. The 
total expense calculated on this basis was 220,0007., slightly less 
than that actually incurred with the compressed air system. 
But the superior safety of the foundations in the latter case was 
rightly considered to outweigh the small probable excess in cost. 

The third system: Concrete laid in water within timber 
caissons.—This system only differs from the preceding in re- 
placing the sheet piling by caissons of timber constructed on 
shore, and then sunk on the site of each foundation, after this 
has been dredged out to a depth which should, if ible, reach 
the bed of marl situated 5m. below low water. This system is 
much more satisfactory than the last as regards stability, but has 
the disadvantage of requiring much deeper and consequently 
more difficult dredging. It is still necessary to surround the 
caissons with a bank of loose stone, but the dimensions of this 
may be reduced, since it ought to rest on a bed not liable to be 
undermined by floods. It was considered that the materials and 
erection of a large caisson of this kind would cost at Vichy 18f. 
per superficial metre, and the sinking of it in place 15f., giving 
33f. per superficial metre for the total cost when in position. 
The dredging, being to 5m. depth, was taken at 34f. per cube 
metre, the concrete and loose stone as before. The total esti- 
mated cost on this basis was 260,000f., or 20,000f. beyond that 
actually incurred. This was chiefly due to the large increase in 
dredging, which moreover would be subject to great uncertainty, 
as should a heavy flood come on during the progress of the wor! 
much dredging would probably have to be done over again. 

The fourth system : Foundation laid in the dry within water- 
tight caissons.—This shares with the compressed air system the 
advantage of enabling the engineer to lay dry and thoroughly 
examine the bed of the river, also to fix the foundations firmly 
in solid ground, and then build them up in the dry under the 
most favourable conditions. The timber caissons must in this 
case be thoroughly caulked, so that the interior may be oo 
dry after, or even during the execution of the dredging. i 
dredging would require special machinery not easy to 
inside the caisson, and would in any case be a very delicate and 
difficult operation, The simplest method would, perhaps, be to 
do the work by ordinary excavation, ore pe down the water as 
much as oenlite by means of powerful pumps. Whatever the 
method adopted the cost would be very heavy, and no ents 
were known to the engineers which could enable them to ap- 
proximate to it. It was therefore assumed that it would be the 
same as that actually incurred in the compressed air system, or 
25f. per cube metre. It was further assumed that the caissons 
were to be sunk 2m. into the bed of marl, or 7m. below low 
water. Should this be found too difficult the sinking might 
be stopped at 1m. deep in the marl, but it would then be 
necessary to surround the caissons with a amount 
of loose stone. The net cost of a large caisson care- 
fully caulked was estimated to be 365f. per superficial metre 
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for materials and erection, and 15f. for transport and sink- 
ing, or 50f. per metre superficial when in place. The ex- 
cavation was taken, as mentioned above, at 25f. per cube metre, 
the concrete, &c., the same as before. On this basis the total 
estimated cost was 247,000f., or rather more than that actually 
incurred. From the foregoing investigation M. Delafosse draws 
the conclusion that for a river-bed which, though liable to be 
changed by floods, offers great resistance to ing and to the 
driving of piles, the compressed air system of foundation is the 
best to adopt even when the depth to be reached is not very 
great. This conclusion is, of course, liable to be modified ac- 
cording to local circumstances, and only holds under the con- 
ditions above mentioned; thus M. Desnoyer has shown in the 
Ann. des Ponts et Chausseés for 1864 that with a clay soil the 
employment of the compressed air is not economical 
unless the foundations have to be laid at a depth greater than 
10m. below water level. 

M. Delafosse then proceeds to consider the question of 
founding the bridge upon cast iron or wrought iron piles. 
This mode of construction ap; to have been very rarel: 
used in France, and never for bridges in a rapid current. a 
Delafosse considers that the ordinary of screw piles 
would be inapplicable at Vichy, as hard gravel bed 
of the Allier could not be penetrated to a sufficient depth. 
Those consulted on this subject agreed that the extreme depth 
to which a screw pile could be sunk in the gravel was ten 
not above 4m., and that in any case the screw would not pene- 
trate into the marl. M. Delafosse therefore pro to use the 
method of sinking the tubes adopted in deep borings. He made 
experiments with tubes varying in internal diameter from 0°15m. 
to 0:30m., and found that they could be sunk in the bed of the 
Allier with the most perfect regularity. He then designed a 
foundation built on calhes to be 0°25m. in interior diameter, 
4mm. thick, and 2m. to 3m. in levgth. As the tubes descended 
fresh lengths were attached at the top by means of screwed 
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collars, As soon as the required depth was reached, the interior 
of the tubes to be filled up as closely as possible with accurately 
rounded piles of oak or fir. Thus the foundation would consist 
of ordinary wooden piles protected by a strong iron casing, and 
sunk.to a depth which on any other system would be out of the 
question. The heads of these piles would be cut off a little 
below low water ; on them would rest a solid oak framework, 
having on its underside wooden sockets to fit the head of each 
pile. This framework would form the bottom of a small coffer 
dam, within which the masonry footings of the pier or abutment 
would be laid in the dry. With respect to the sinking of the 
tubes, the experiments showed that to sink a tube in the Allier 
at Vichy to a depth of 10m. below low water took seven days’ 
work for a gang of borers consisting of five labourers and a fore- 
man. Taking the piles to be spaced 14m. apart, centre to centre, 
the total number would be about 200, and allowing one gang for 
each pier and two for each abutment, it was calculated that the 
whole might be sunk in 160 working days, or in the course of a 
single summer. The question of the load on the piles is next to 
be considered. It appears that taking one span of the bridge, 
the weight of the su cture was 263,000 kilos., that of the 
test load 100,C00 kilos.—or 400 kilos. per superficial metre ; and 
that of the masonry of the pier 357,000 kilos, Thus the total 
weight supported by the piles of a single pier would be about 
728,000 kilos., or 30,000 kilos, for each of twenty-four piles. As 
the section of the interior pile of wood would be 522 square 
centimetres, and that of the iron 34 square centimetres, this 
would give a load on the pile of 53 kilos. per square centimetre, 
or about one-tenth of the crushing load. Supposing the whole of 
this weight to be transmitted direct to the ground at the bottom 
of the pile, it would be about one-third of that necessary to crush 
& marl of moderate hardness ; but as much of the pressure 
would be absorbed by the friction of the sides, and as that which 
reached the bottom would at once be distributed over a much 
larger area than the section of the M. Delafosse considers 
that the number and dimensions of the piles are all that is re- 
quired. ~_ does not, however, = into oy the mm segs 
of i e ure come equally upon the iron casing an 
r teenie th ap the fact that the latter could not but fit 
somewhat loosely within the former, and therefore would gain 
little or no advantage from the external friction. It would seem 
worth consideration whether instead of wood, cement concrete 
should not be employed for filling up the tubes, It could readily be 
rammed in thin ama by means of a monkey suspended from a 
chain in the tube, —_ “— set would unite — the = _ 
a solid pillar, capable of supporting a ve eavy n 
estimate for laying the foundations of the Vichy Bridge on this 
is given. cost of each tube as delivered was taken 
at 350f., and that of sinking it to 10m. below low water was 
found from the experiments to be 125f. The inside wooden pile 
would cost, fixed in place, about 6(0f. Thetimber coffer dams 
Dae erent ay as iles were estimated at 40f. per super- 
metre, On this the total expense was to 









be a. => hoge less — bape any of the ious 
8 and might be diminished by reducing the of 
tans the marl to 3m., which M. Delafoase thinks eanple 
sufficient. This is no doubt true; but the question arises 
whether, supposing the whole of the gravel round the piles to be 
washed away by a flood, the piles themselves, being left unsup- 
ported for the whole of the distance between the bottom of the 
ier and the surface of the marl, might not have a tendency to 
uckle under the lateral force of the current and the direct 
thrust of the load. They might, no doubt, be secured by being 
surrounded with loose stone; but this would add greatly to the 
expense. In any case, however, it would seem that the 
is well worth an extended trial, which is all that M. Delafosse 
on he a ore for it. 

t step in this investigation is to com the bridge 
at Vichy with some other good examples of cast oo bridges te 
order to ascertain whether it fairly represents its class. The 
exact cost of construction of the Vichy Bridge is then given, and 
compared with that of other forms of bridge proposed to be 
erected in its stead. Lastly, the special advantages obtained by 
the use of the cast iron a are set forth and commented upon. 

Two new bridges have been chosen for comparison of the 
Vichy Bridge with other cast iron bridges —that of St. 
Louis and that of Solferino, both built over the Seine at Paris. 
Of these, the bridge of St. Louis has one span of 64m., a roadway 
16m. wide, and nine cast iron arches 2m. apart. The bridge of 
Solferino has three spans, each of 40m., a roadway 20m. wide, 
and nine arches 2'50m. apart. The Vichy Bridge, on the other 
hand, has six spans, each of 37m., a roadway 660m. wide, and 
only two arches, 4°60m. apart. In order, therefore, to obtain a 
just comparison, the actual weights of the different parts in each 
structure are first reduced per superficial metre of the roadway, 
and then the spans of the other two bridges are reduced to that 
of the Vichy Bridge by altering the weights of the arches—the 
only element affected—in the ratio of the squares of the respec- 
tive spans. This gives us the annexed in- 
structive table. On this table the following 
observations are made :--First, the excess of 
weight in the Vichy Bridge over the other 
two is solely due to the parapet, &c., which 
in a narrow bridge like that of Vichy bear, 
of course, a much greater proportion to the 
total weight than in a wide one. Secondly, 
in the percentage due to horizontal bracing, 
the Vichy Bridge is about equal to that of St. 
Louis, and decidedly superior to that of Sol- 
ferino, Thirdly, if we put on one side the 
et of the bridge which with the test load 

ve a strain of from 4 kilos, to 5 kilos. per 
—_ — 1 on the —_ = those 
H which are rarely, if ever, subjec to a 
i! FOOTPATH greater strain than 2 kilos., viz. the span- 
drils and horizontal bracing, we obtain the 
following results: —For the Vichy Bridge, per 
superficial metre, 202 kilos. and 149 kilos. 
respectively ; for the bridge of St. Louis, 
183 kilos. and 172 kilos.; for the bridge of 
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7 “48. —‘Solferino, 283 kilos, and 172 kilos, thus 
showing conclusively that in the Vichy Bridge 
the material is at least as skilful — 

B FIC.20 as in either of the other two. +f ill be 


observed that in the Vichy Bridge the num- 
ber of arches is much er, and their dis- 
tance apart greater than in the other two. 
This, as far as the arches themselves are 
fg concerned, produced a decided saving in 
material. Assuming their depth to be fixed 
at Im., the total thickness required to with- 
Fr stand the test load was 32mm. With two 


cho F arches this gave for each a mean thickness 
of 16mm. With three arches this would 
SECTIONS have been reduced to 1llmm., which is 


too thin to insure a thoroughly good 
casting. Any greater number would of course be still less ad- 
missible. Thus tv increase the number of arches in the case of 
the Vichy Bridge would have entailed an increase of weight, and 
consequent waste of material. The greater distance between the 
arches of course requires greater strength in the cross girders, 
but the table shows that even in this respect the Vichy Bridge 
does not compare unfavourably with the other two. There are 
further advantages in the form adopted which will be noticed in 
the sequel. 





Vichy Bridge. | Bridge of 














Parts of bridge. ka $20 Ra bg Fas Bag $3. 
eyed) 958 anes) 525 aids 128 
ee ete gee ote ie Sse 

Arches... .. .. ..| 146 $2 145 34 172 .39 
Spandrile .. .. ..| 91 20 121 28 77 17 
Cross girders for road- 

way .. = “ee «| 56 12 88 8 63 14 

Horizontal bracing ..| 58 18 51 12 73 7 
Cornice, parapet, &c.| 107 23 75 17 56 13 
Total .. .. ..| 458 | 100 | 430 | 100 | 441 | 100 




















The total cost of the bridge as constructed—excluding destruc- 
tion of old works, approaches, &c.—was as follows :—Founda- 
tions, 248,790f.; masonry of piers and abutments, 76,121f.; 
superstructure, 303,€68f.; brick arches for roadway, 18,549f.; 
roadway and footpaths, 6179f.; incidentals, 8595f.; total, 
661,902f. With respect to the superstructure, the weight, con- 

t, price, and cost of the several parts are given in the follow- 
ing table :— 














Weight.| Price. Cost. 
Description. | Kite eee. 
Arches, cast iron .. .- 918°964| 43 — | 92-004 
Spandrils,do. .. «+ |188°004 43 57°192 
Brackets, do... eo ce co co co | 18°C 43 T7717 
Baling, do. .. oc os oc oe cv co oo | SFMT 43 24°629 
Plates for footway, dowels, spouts, &c., ‘ 
GRO irom. 2. oe ce ce co a ce os | S9°VS 40 52°330 
| ae = bracing, S -- oe 06 06 et =i 40 
Cross girders, wroug! ee os *687 59 ° 
Horizontal bracing, do. .. .. Ee 50} 64°446 
Bolts, &c.,do. .. 9$°108 _- 6°290 
CS ee 808-668 








From this table it results that the weight of the superstructure 
ay of 37m. was 111,916 kilogrammes, and the cost 50,611f. 
actual expense of erecting the superstructure was ascertained 
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in the same manner as for the foundations, and amounted to 
25,533f., or 0°038f. per ut 30s. perton. 

. Asregards the estimated cost of other designs for the Vichy Bridge, 
the first question to be investigated is that of the proper number of 
intermediate piers, assuming the whole length between the abut- 
ments to be fixed at 222m. For this purpose the cost of a pier 
is taken to be the mean of those actually incurred, or 36,662f. 
The cost of the superstructure, roadway, &c., is taken as inva- 
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asenatel, ts to bo compan nih Gat of the various types of | of the structure unduly high, and of requiring a number of 
wrought iron bridge w' might have been adopted in its place. | stiffening pieces to prevent the deformation of the arches. The 
The data for such’a comparison are, fortunately, very complete. second bridge was of similar construction, except that it had 
At the time when the new bridge was in contemplation several three arches instead of four, and that the roadwa: was carried 
designs for a wrought iron bridge were made out by different by small brick arches resting on cross girders which formed the 
firms, and submitted, with full estimates, for the engineer's | horizontal bracing of the upper part of the arches. The cost 
consideration. As it had been intimated that these estimates | was estimated at 56,800f. per span, and the other objections to 
would be taken as the basis of the contract for whichever ! the first bridge of course held in this case also. The third 
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riable, with the exception of the cast iron arches, the weight, 
and consequently the cost, of which is to be altered in proportion 
to the square of the spans in the respective cases. First, then, 
let us suppose the number of spans to be reduced to five, each 
having a width of 44°40m, This would involve the suppression 
of one pier, or a decrease of cost amounting to 36,662f. On the 
other hand, the increased cost due to the greater weight of the 
arches is calculated to be 40,482f.; so that the expense, on the 
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whole, would be increased. Secondly, suppose the number of 
spans to be increased to seven, each having a width of 31°71m. 
In this case there would have been a reduction in the cost of the 
arches equivalent to 24,842f.; but there would have been another 
pier, costing 36,662f.; so that the expense would again have been 
increased. Thus it will be seen that the actual number of 

was the most economical that could have been adopted. The 
number of spans being thus fixed, the cost of the cast iron bridge, 
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design was approved of, it may be supposed that they were bridge consisted of two main girders, with cross girders sup- 
framed with great care, and may be relied upon. Of these porting brick arches, on which the roadway was carried. The 
designs three are selected for comparison, two of them having | estimate was 56,000f. per span. This and other objections, 
wrought irop arches, and the third wrought iron girders, | among which the ugliness of this type of bridge appears to have 
The first bridge was supported by four wrought iron arches at | been the most important, were suflicient to determine its rejec- 
equal distances apart, and having a rise equal to one-tenth of the | tion. It appears from this comparison that the various types of 
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span. These arches were joined together at top by a series of | bridge which might have been adopted differed singularly little 
' deans 


1 irons placed very close together, and at bottom by cross | as to estimated cost, but that the cast iron bridge, as tested ly 
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girders. These cross girders and the channel irons above them 
were united by vertical diagonal bracing, so as to form lattice 
girders distributing the weight of the roadway as uniformly as 
possible over the arches. The cost of construction was estimated 
at 55,000f. for each span; the actual cost of the cast iron bridge, 
including the brick arches, was 53,637f. The wrought iron 
bridge was considered to have the further objections of subjecting 
the iron to a compressive strain, of keeping the centre of gravity 
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actual construction, was slightly the cheapest, In addition, 
M. Delafosse enumerates several ial advantages which he 
claims for the cast iron form. The first is the superior elegance 
of design to be obtained with this kind of bridge, owing to the 
way in which cast iron lends itself to any amount of ornament 

ithont i d Secondly, the superior strength of 
cast iron to resist crushing makes it specially suitable for arches, 
which act only under compression. The faces of the voussoirs 
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can be worked so as to fit perfectly true to each other, and a true 
arch thus constructed no less solid than if builtin masonry. 

drils, which by their vertical struts transmit the weight to 
on aes themeelves, are naturally also of cast iron. Thus, 
while similarly susceptible of ornament, they form in themselves 
perfectly rigid. frames distributing the pressure uniformly over 
the arches, and at the same time acting to prevent their deforma- 
tion. Thirdly, the attachment of the cast iron horizontal bracing 
is made much more secure than is possible with wrought iron by 
fixing them in sockets cast on the voussoirs or spandrils. These, 
in the case of the Vichy Bridge, were wedge-shaped, and slightly 
larger than the pieces fitting into them, the interval being filled 
up with iron wedges and with the composition of iron filings, &c., 
mentioned above. This was done to facilitate their erection, 
but M. Delafosse thinks that with care and skill this necessity 
might be obviated, and joints made in cast iron with the same 
exactnessand precisionas in timber. The same modeof attachment 
is used for the cross girders, although these, being subject to 
flexure, are of course made of wrought iron. They are them- 
selves united by means of the brick arches, which, with the road- 
way above them, form a solid, inelastic mass, deadening the effect 
of vibrations from passing loads, distributing the pressure more 
equally over the surface, and at the same time increasing the 
dead weight of the structure in proportion to the heaviest live 
loads which may happen to pass over it. The above advantages are 
common to all cast iron bridges. M. Delafosse goes on to men- 
tion others which are peculiar to bridges having two arches 
only, as was the case at Vichy. It has been already shown, by 
comparing the Vichy Bridge with other cast iron bridges, that 
this form is not inferior in point of economy, and that a larger 
number of arches often requires each one to be thinner than is 
consistent with good casting and workmanship. Moreover, with 
two arches the load is always borne equally by each, which is not 
the case with several arches, unless on the supposition of abso- 
lute rigidity in the cross girders. With two arches the horizon- 
tal bracing can be made near the crown of the arch by means of 
the cross girders themselves, thus stiffening the whole, and at 
the same time lowering its centre of gravity. It does not appear, 
however, why this last advantage should not also apply to the case 
of several arches ; and as to the first, if the greatest load the 
bridge will have to bear be that of a crowd of people 
occupying the whole surface, it is clear that this load 
will be equally distributed whether the arches be two or 
several. Of course, in the latter case the outside arches 
have not the same load as the inner ones, but this can be 
met either by making them lighter, or by bracketing out 
the footways, which M. Delafosse strongly advises in any case. 
If, on the other hand, the greatest load be that of a single heavy 
weight, this may easily be brought to bear more on one than the 
ether of even two arches, by not keeping to the centre of the 
roadway. It does not appear certain, therefore, that the advan- 
tages of the two-arched bridge are sufficient to outweigh the 
disadvantage of giving a longer span, and therefore increased 
section to the cross girders, Still where, as at Vichy, the width 
of the bridge is small, the greater simplicity of the two-arched 
system gives it a decided superiority. M. Delafosse ends his 
paper by the remark that the conclusions arrived at, though be- 
lieved to be correct for the special case of the Vichy Bridge, 
ought not to be generalised without reference to the varying 
conditions of each particular work. It may be added as specially 
necessary to remember that the whole investigation applies 
solely to road bridges. Thus the prefereuce given to cast iron 
over wrought iron as the material of construction cannot be 
allowed to hold in the case of railway bridges. The brittle 
nature of cast iron renders it peculiarly unsuited to bear the 
sudden and rapidly moving strains produced by the passage of a 
railway train; and for railway purposes it is completely super- 
seded by the straight wrought iron girder, whose un- 
sightliness so much offends French ideas of taste. Indeed, 
as far as expense goes it does not appear that even in 
road bridges the cast iron arch effects any saving, as the girder 
bridge proposed at Vichy—the detailed estimate of which is not 
furnished—would have cost only £100 per span more than the 
cast iron bridge actually erected, Considering the great economy 
produced by using cast iron under compression as an arch for the 
bearing material, this result can only be due to the weight of the 
spandrils, which in the Vichy Bridge was, in fact, nearly ¢wo- 
thirds of that of the arches themselves. There can be no doubt 
that in the great amount of material required for the spandrils, 
but adding nothing to the strength of the bridge, lies the weak 
point of the arched form of construction, so far as economy is 
concerned. It remains an interesting problem for engineers 
whether some form of construction may not be designed suitable 
for wrought iron as the material, and at the same time uniting 
those properties of grace, lightness, and stiffness which the arch, 
or some analogous structure, seems alone able to combine. 
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other Macumves, Andrew Hislop Maclean, Greenwood, N.B. — 24th 


September, 1874. 
3286. Weavino Barrep and Ficurep Fasrics, William Thomas, Cheap- 


$2938. BRAKE APPARATUS for the rolling stock of railways, Charles Denton 
Abel, Chancery-lane, London.—A communication from Paul Klun- 


winger. 
$294. Steam BorLer Furnaces, Richard Hornsby and Jacob Scott, Spittle- 
Ironworks, Grantham.—25th Se, rv, 1874. 

$300, MAKING up for SALE or Use Szwino Tareap of Cotton, &c., Robert 
Kerr, Paisley, N.B. 

3306. CrrcuLATING, Heatino, and Purirytnc the Feep-water of STEAM 
Borrers, &c., Robert Berryman, Newcastle-upon-Tyne 

=o for Burninc, Thomas Boverton Redwood, Fairlawn, Finchley. 


—-26th September, 1874. 

3319. Cottectine and Storinc Water, Henry Bessemer, Quoen-street- 
place, Cannon street, London.—28th September, 1874. 

3327. Parzen Bac Makino Macutnes, Pierre Francois Prudent Péres, 
Paris.—A communication from Bernhard Douce. 

8837. CauRns or Apparatus for Makino Butter, Thomas Bradford, High 
Holborn, London. 

3388. Wasuinc, WRINGING, and Mayo.inc, Thomas Bradford, High 
Holborn, London.—29th September, 1874. 

3341. Lucricators, Bernhard Kaposi, Sparsholt-road, Crouch Hill.—A 
communication from Melchior Klosak. 

8350. Looms, Frederick Foster Burlock, Lincoln’s-inn-fields, London,—A 
communication from Charles Henry Chapman.—30th September, 1874. 


All having an interest in o ing any one of such applications 
cout leave pastionians in writing of their Sjeniens to such applications 
- — of the Commissioners of Patents within twenty-one days of 
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ABSTRACTS OF SPECIFICATIONS. 


1089. Preventina [NcRUSTATIONS 1N STEAM Borers, J. //. Johnson, 
Lincoln's-inn-jields, London.—Dated 28th March, 1874. 

This invention consists essentially in the employment of a peculiar 
arrang t and b ion of metallic brushes or scrapers carried in a 
frame which is placed inside the boiler, and to which is imparted either 
a to-and-fro reciprocating motion along the boiler or a rotary motion 
around a central shaft, so as to cause the extremities or edges of the 
brushes or scrapers to scrape or clean the surfaces with which they are 
brought into contact. These brushes or scrapers are formed in separate 
segments or sections, each of which is composed of a holder carrying any 
suitable number of wires, or of blades or knives, and is provided with a 
square rod, by means of which it is attached to the frame, and with a 
helical or other spring so as to admit of the brushes or scrapers readily 
adjusting themselves radially to any inequalities iu the surface at the 
parts where the joints in the plates occur. 

1114. Lamps ror BurNING Pararrine O11, J. and J. Hinks, Birminghom. 
—Dated 31st March, 1874. 

According to this invention the burner is fastened to the talli 
collar or mount on the vase or oil reservoir by means of hooks or loops 
on the said burner, which are made by a partial rotation of the burner, 
to engage under inclined pins or projections on the collar or mount ; and 
the isolation of the burner from the vase for keeping the latter cool is 
effected by means of a ring of cork or other imperfect conductor of heat, 

laced in the flange at the bottom of the burner, being made to bear upon 
ihe top of the collar on the vase, and also by a ring or fillet of cork in the 
tubular part of the collar on the vase, against which ring or fillet of cork 
the lower part of the burner bears. 
3252. Gas Apparatus, S. Chandler, York-street, Southwark, and G. W. 
_ Great George-street, Westminster.—Dated 23rd September, 

This invention is designed for removing the pressure from retorts used 
in the manufacture of gas, which pressure is occasioned by the dip pipes 
being sealed in the fluid of the hydraulic main, It is therefore this seal 
which is aan to be removed during the time the gas is being gene- 
rated, and replaced when the retort is not in action. This is effected by 
—— apparatus, consisting of a cup vessel placed upon the top of 
the dip pipe ; this vessel being charged with mercury, water, tar, or 
other liquid, and having introduced into it a holder or enclosed cylinder 
connected by a rod to the dip pipe, which rises and falls in another cup 
also charged with mercury, tar, or other Hquid, and in the water of the 
hydraulic main. 








3255. Vaniery Knyirrinc Macutnes, J. Bradley, Lowell, U.8.—Dated 
23rd September, 1874. 

This invention relates to improvements whereby fancy striped and 
mixed hosiery and cloth are produced. According to this invention the 
inventor constructs a straight up fancy stripe of different colours, either 
a plain stripe, or mixed hosiery, or mixed cloth, or other mixed articles, 
or partially mixed with wide and narrow stripes alternating, upon what 
are known as circular machines, in which a continuous set of needles are 
used with two different coloured threads which form the body of the 
fabric. To effect this, he employs, First, an irregular tooth filling-wheel, 
a clearing-wheel, and a plain nibbed stitch-wheel. The irregular teothed 
filling-wheel is constructed so as to receive from the eye of a guide the 

thread or yarn and convey it between the needles, which are 

divi by the operation, so that its thread or yarn is carried in front of 
three, and back and front alternately of the next five needles, while a 
nibbed stitch-wheel carries its thread of another colour under the 

rds of all the needles, and thus completes the stripe. Secondly, in 
making wovllen cloth or hosiery he employs a regular toothed filling- 
wheel, which carries its thread or yarn alternately in front of one needle, 
then back to the next, then a clearing wheel carries it down, while one 
plain nibbed stitch-wheel puts in a woollen thread, and then another 
plain nibbed stitch-wheel puts in a thread of cotton, and thus produces 
cloth or hosiery, Thirdly, in making mixed fabrics he employs two 
plain nibbed stitch-wheels, with a different coloured thread in each 
wheel, which by the operation becomes mixed together so as to form 
mixed or clouded fabrics, hosiery, or other goods, Fourthly, in making 
a straight “teed perpendicular stripe in hosiery, he employs one plain 
nibbed stitch-wheel and one nibbed stitch-wheel having two notched 
teeth placed in a series alternately between a series of six plain nibbed 
teeth ; these operate in connection with an equal number of long and 


short beard needles arranged to corespond in number respectively with 
the notched teeth and the plain nibbed teeth, each v according to 
the width of stripe desired. The two notched nibbed carrying the 


thread over the ends of two long beard needles and under six short beard 

needles, while the plain nibbed stitch-wheel carries its thread under the 

beards of all the needles, and thus completes the stripe. A presser- 

wheel, landing-wheel, and finishing-wheel, as usual, completes one course 

of the fabric. 

8258. Ovrarnine a Conrinvous BLAst, AND INCREASING THE DRAUGHT IN 
Locomotive Enoines, A, M. Clart, Chancery- —A communication 
from C. C. Gregory, i New Brunswick,—Dated 23rd Sep- 


tember, 

This invention consists of an expanding pressure regulating apparat 
as a weighted or pressed piston in cylinder, a bellows. or other 
we caueerenen conn with te h of al ti receive 

steam before through nozzle, by which it is discharged 
into the smok pipe for tecveasing the draught ; pe met oS eye 
It also consists of 





) 
the intermittent violent puffs into a continuous blast. 


3259. Furnaces ror Roastinc Ores, 4. M. Clark, Chancery-lane.—A 
a B. Heiligendorfer, Eureka, U.8.— Dated 28rd Sep- 
tember, 6 


The invention consists, First, in the introduction of partitions or air or 





other gas inlets intermediately and at both sides of the grate, parallel to 
the grate-bars and extending above the fuel placed therein, with the 
object of obtaining a clear fire free from smoke and of the highest 
oxidising power. Secondly, in an improved screening of the heated 


1069. Packixe Sturrine Boxes anv Pire Jowrs, F. A. 7. De Beaure- 
gard, Paris.—Dated 27th March, 1874. 

According to this invention cork is to be used as pac or cotton 

cloth in washers saturated with peroxide of iron, powde' loadstone 





pulp and afterwards passing it through a shaft and over a diagonally 
upward inclined fire bridge to counteract the side ure of the gas 
currents and the vertical pressure of the falling p. Thirdly, in the 
method of treating the pulp of gold and silver ores, first with chlori- 
nising, and afterwards with oxidising gases. 
$3271. Securine rue Corks or Borries, H. A. Bonneville, Paris.—A com- 
munication from J. A, de Mestre, Bordeaux.— Dated 24th September, 1874. 
The invention consists, First, of rope of an oscillating 
fork and of a truncated cone, or of a wedge the e of which has been 
cut, designed to apply simple or double twisted wire loops or bands to 
corks of bottles containing gaseous or fermented liquids. Secondly, and 
of finger pincers formed of two rings adjusting themselves to the hand 
during the working, so as to enabie them to press the band of the wire 
caps or loops tighter. 
8272. Macuinery ror Corkine Botties, H. A. Bonneville, Paris. —A 
communication from J. A. de Mestre, Bordeaux.—Dated 24th September, 


1874. 
The invention consists of an improved catching formed with a tipper 
firmly fastened on the bl of the hin tube, in which the 
cork is thrust and caught by a free movable bolt worked under the 
action of an inclined free wedge, which is moved by a lever, and under 
the pressure of a spring. 
83274. ConTROLLING THE Motion or Suspenpep Capins, H. Bessemer, 
Queen-street-place, London.— Dated 24th September, 1874. 

The claims for this complete specification are, First, the employment of 
a lever or handle maintained by an attendant conti ly in a horizontal 
or other determined position fur working the valve or valves of hydraulic 
Same used for governing the motions of saloons, cabins, floors, or 
platforms on board ship. Secondly, the employment of a — 1e- 
volving wheel or disc for the purpose of maintaining or assisting in 

intaining conti ly the horizontal or other determined position of 
apparatus employed to operate the valve or valves of hydraulic apparatus 
used for governing the motion of saloons, cabins, floors, or platforms on 
board ship. Thirdly, the combination of a turbine or other motor with 
the axis or spindle of a gyroscopic wheel or disc. Fourthly, the mode of 
supporting, cooling, and lubricating the axis of a | age som a wheel or disc, 
the weight of the wheel or disc and axis being for the most part sup- 
ported by the pressure of water against the lower end of the axis, whilst 
the remainder is supported by water ing below a shoulder upon the 
axis substantially as herein described. Fifthly, the combined arrange- 
ment of apparatus for controlling the motion of saloons, cabins, floors, or 
platforms on board ship substantially as herein described and illustrated 
on sheet L of the drawings hereunto annexed. Sixthly, the employment 
of a cylindrical slide valve arranged substantially as herein described 
with chambers surrounding the same for the purpose of assisting in 
maintaining an equilibrium of y on opposite sides thereof. 
Seventhly, the employment of gyroscopic apparatus in bination with 
a cylindrical slide valve when employed to govern or control the motion 
of saloons, cabins, floors, or platforms on board ship. 


3289. Tetecrapny, R. Coddington, Bedford-place, London.—A communi- 
cation from M. Gally, Rochester, U. 8.—Dated 25th September, 1874. 

The feature of novelty which constitutes the invention is the combi- 
nation of a telegraphic transmitter, with an lative hant 
rendering such instrument capable of lating and retaining 
message matter, and of transmitting such message matter at times not 
necessarily corresponding with the times of manipulating the accu- 
roulator. 

833. Borruinc Aerated anv ornEeR Liquips, C. Tapp, Mexbrough.— 
Dated 6th March, 1574. 

For bottling aerated liquids, the bottle (having an internal stopper) is 
fixed in a frame mounted on the pipe by which the liquid is supplied, 
and provided with a filling nozzle and plug, by rotating which frame 
the liquid supply is controlled. When filled the bettle is inverted by 
rotating the frame, the stopper falling into its seat and securely closing 
the bottle. For bottling non-aerated liquids a funnel tube is used whose 
other ead is made to spring over the head of the stopper and grip the 
same for the purpose of drawing it into its seat. 


847. Motive Power anv Economisinc Fue, G. Johnson, Wheatley, and 
J. Shaw, Brighouse.—Dated 7th March, 1874. 
This invention has for its object the construction and employment of 
apparatus for raising steam and for utilising the gases arising from the 
combustion of fuel, so as to economise fuel in the production of steam. 


955. Srrinc Broocn Back, H. Barrett, Brecknock-road, Camden Town, 
London.— Dated 18th March, 1874. 

By means of this back a brooch po | be worn cither as a pendant, 
bracelet, hair-pin, or other ornament, and is so simple in its arrangement 
that it can be managed by a child. It is also a more secure back fer jet- 
work than any yet made. 

1055. Tars on Vatves, 7. A. Nield, Dukinfield.—Dated 26th March, 1874. 

According to this invention a steam tap is formed with a fixed plug 
andan outer revolvableshell, in which is formed an annular passage through 
which the steam flows when the tap is opened. When applied as a steam 
trap, the hot water flows through a hollow lever into a float and is dis- 
charged therefrom through a low orifice. 


1056. Stream Geneuators, J. Bradbury, Workington.—Dated 26th March, 
1874. 


























This invention relates principally to the upright boilers employed in 
ironworks. Such a boiler is formed in two parts; the lower part, having 
an internal flue, being connected with the upper part by means of water 
tubes. The gases from the furnace flow through the internal flue and 
between the water tubes into an external surrounding flue, and descend 
towards the exit flue. 

1059. Smevtine, Rerininc, Mectina, Convertina, oR PuRIFYING IRON 
J. C. Ramsden, Lightcli(fe.— Dated 26th March, 1874. 

The object of this invention is to treat iron and other mincral or me- 
tallic substances by the aid or adjunct of the gases arising from the 
decomposition of water along with some or one of the volatile hydro- 
carbons in conjunction with carbonaceous fuel, 

1060. FLower anv Pant Cases, G. Raggett, Kensington.—Dated 2th 
March, 1874. 

This invention consists mainly in a case of wood, metal, or other 
material fitted to a window or other convenient opening in a house; and 
in the upper part of case glasses are fitted as usual, but in the lower part 
silvered lass or other reflectors are placed at angles so as to reflect light 
upon the plants and into the room. Pipe or pi may be fitted at the 
bottom of the case for heating, or if prefe hot water receptacles. 
For night effect a burner with reflector is piaced over the top to throw 
light into the case which is reflected by the reflectors therein. Fountain 
with coloured glass and crystals may be used to give greater effect. 


1061. Deoporisinc ArPaRATus FoR WATER-CLOSETS, M. H. Brown, New- 
cross, and M. @. White, Lardport.—Dated 26th March, 1874. 

The feature of novelty of this invention consists in causing a given 
quantity of disinfecting fluid to flow into the pan of a water closet, the 
said fluid being contained in a small cistern placed over the seat of the 
closet and measured out into a tube connected with the pan by means of 
a pipe with a bowl at the end, or a wheel with a series of bow]s or scoo 
arranged round its periphery, such bowls or scoops discharging the dis- 
infecting fluid into the pan of the closet by means of the above-mentioned 
tube each time the plug is released. 


1064. Securine Swircues, Rat.way Gates, TURNTABLES, Bripoes, &c., 
R. C. Rapier, Westminster.—Dated 26th March, 1874. 

The provisional specification describes forming or arranging the lock- 
ing up bolt in such manner that the operator in thé soe box shall 
know whether the switches have moved in the direction intended. It 
also describes an arrangement by which the operator can see whether a 
gate, turntable, bridge, or such like is locked in position. 


ony. Kircneners, 7. Simpson, South Norwood.—Dated 27th March, 
874. 


The novelty of the invention consists, First, in providing the grate of 
kitch with an adjustabl d or grate bottom, that can be raised or 
lowered in its seatings by or by self-acting means, for the purpose 
of accommodating the position of such grid to the —— of fuel in the 
grate, a damper or stop being provided for preventing the entrance of 
cold air to the boiler flues. Secondly, the novelty consists in providing 
the grates of kitcheners with a second false bottom or grid, which pre- 
vents cold air getting into the flues; and supporting upon this grid, so 
as to bed against the boiler, a plate or d of metal provided with 
channels that admit cold air, w! , a8 heated in circulation, enters a hot 
air chamber in contact with the boiler surface, from whence it escapes into 
the flues ; and Thirdly, the novelty consists in heating and su 

green houses with water and steam in the same heating pipes. The 
steam as it condenses in the pi flows hack with the water a 








and 

1070. Hottow Fire Bars, Hotcow Brinogs, anp Boxes ror Heatino 
Feeo Water, J. Dawber, Wigan.—Dated 27th March, 1874. 

The object of this invention is to heat the feed water of steam boilers 
in a more effective and cconomical manner than has hitherto been 
attained. For this purpose hollow fire barsand a hollow bridge at the 
back and a hollow box at the front are used, the bridge and box having 
partitions, so that the water shall circulate through one bar to the other 
throughout the entire scries before it enters the boiler. The feed is 
supplied from a head of water or by injectors, mpa, or other well 
known means, and enters at the front, and after circulating through the 
bars enters the boiler if there is only one flue ; but if there are two or 
more flues, the water may circulate through the fire bars of all the flues 
or furnaces if desired, there being taps or valves to regulate the supply 
and allow the circulation of the water through the bars and the bviler 
when the feed is more or less cut off by means of an overflow pipe in the 
interior of the boiler. The ends of the bars are fastened into the bridge 
and box by means of ferules at both ends, or by ferules at one end and 
screws at the other ; and the bars, bridge, and box are held in guides, so 
that they can be all readily fitted, removed, and replaced as required, 
and also allow the expansion and contraction of the parts to take place 
without any strain or prejudicial effect. 

1071. Pseumartic Sionatiine Apparatus, J. F. Clarke, Moorgate-street, 
London.— Dated 27th March, 1874. 

This invention relates to apparatus for ing attendants and such 
like purposes, and is designed to avoid the confusion and inconvenience 
arising from neglect on the part of attendants to-reset and wind up the 
apparatus. The apparatus is adapted to give an audible and visible signal 
by sounding a beil and exhibiting a plate bearing a number or sign to 
denote the source whence the signal emanates, said plate being retained 
in position by a latch until another plateis exhibited, whereupon the first 
is rernoved ; or if two plates be exhibited at once, by two signals given 
simultaneously, until a third one is exhibited. This is effected by the 
following means :—At the same time any one of the plates is exhibited, a 
rock shaft is oscillated common to all, which shaft carries arms which abut 
against a rod whereby all the latches are disengaged, the bell being 
sounded at the same time. A pendulum may be used in lieu of the 
plate described. 

1072. Propucine anp Uritisinc Gas anp Heat, P. Jensen, Chancery 
lanc.—A communication from J. Brichsenand J. G. Maardt, Copen- 
hagen.— Doted 27th March, 1874. 

Gas retorts heated by hot gases from coke ovens, such hot gases then 
mixing with the crude lighting gas and utilised in various ways. Appara- 
tus are described. 

1073. Gassinc anp Reettnc Yarns, 8&8. G. Rhodes, Leeds.—Dated 27th 
March, 1874. 

This invention relates to employing a series of Bunsen gas burners, so 
constructed that the gassing jet or flame is divided by separate tubes or 
burners into several flames or jets acting on the yarn, instead of having 
one jetof gas or flame as heretofore employed; and also in reeling the 
yarn afterhaving been gassed at one operation. Branch tubes, fitted toa 
main supply pipe having small holes, through which passes the gas, are 
—— On these tubes are placed covers through which passes air, 
and on the top of the covers are fitted burners: the gas, passing through 
the branch tubes, mixes with the air and passes through the burners. 
This gas is lighted by means of small tubes fitted to a small movable 
supply pipe, having jets of gas burning oe | the time the apparatus is 
in use ; these work up and down by means of gear, and are for the pur- 

»use of lighting the gas coming through the burners of the air chambers. 

The gas used for gassing is stopped during the operation of taking off the 

yarn from the reel. The reel is made of metal tubes, and moves sideways 

to allow of the removal of the yarn, and is made to open and close. 


1075. Castine Tunes anp CyLinpers mn Giass, J. Chedgey, Great Guild- 
ford-street, Southwark —Duted 27th March, 1874. 

This invention relates to the manufacture in glass of cylindrical, and 
other tubes to be used mainly for the transmission of mineral and other 
acids which have the property of corroding metals. The invention relates, 
First, to the construction of the moulds and apparatus in and by which 
the cylinders and tubes are to be cast; Secondly, to the annealing of glass 
cylinders and tubes ; and, Thirdly, to the fitting of cylindrical glass tubes 
(whether used simply as pipes or as barrels for pumps), and also of elbow 
and other shaped tubes in cases for the protection of the same from acci- 
dental injury. 

1076. Umprecias anv Parasois, J. Larue, Tottenham-street, London.— 
Dated 27th March, 1874. 

These improvements relate to the watch-rings of the head caps and 
runners, making them in the form of a star or notched cup. Threading the 
eyes of the stretcher rods or ribs on a split ring. Bending back the points 
of the stars at the spaces between the eyes threaded on the ring. Sundry 
modifications of this plan are described. 

1077. Lamrs ror Rattway Carriages, B. P. Stockman, Poet's-corner, 
Westminster, and J. Bennett, Lorrimore-road, Walworth.—Dated 27th 
March, 1874. 

The novelty of the improvements consists in the form of the lamps, and 
the application of glass prisms to reflect the light therefrom, such prisins 
having a magnifying power or otherwise. 

1080. Ventitators, 2. H. Reeves, Southsea,— Dated 28th March, 1874. 

A construction of inlet, intermediate, and extraction ventilators, by 
placing a curved plate opposite the aperture admitting the air ; so that 
the air, rain, or sleet, on entering, strikes against the concave surface ; 
and the air alone, being guided by plates or bars, forms two volumes 
and passes round and meets on the convex surface of the curved plate ; 
but in intermediate ventilators the plate on which the air strikes may be 
made square. 

1081. Harnessinc Horses to Venictes, HW. Winter, Queen-street, 
London.— Dated 28th March, 1874. 

It is for the deliverance or loosing of horses harnessed to carriages, 
omnibuses, wagons, and other vehicles when down from struggling and 
plunging to rise. 

1083. Sream Boicer anv orner Furnaces, 7. /illeoat and W. Mont- 
gonery, Pawsley.—Dated 28th March, 1874. 

In carrying out the invention in the case of an ordinary horizontal 
cylindrical steam boiler with one or more internal furnaces and flues, the 
bridge at the back or inner end of each furnace is shaped convexly 80 as 
to leave a narrow crescent-shaped space only under the top of the flue 
for the fire gases to pass through ; and, instead of the flue space dropping 
immediately behind the bridge as in ordinary cases, the bottum of the 
flue is continued at the height or nearly so of the top of the bridge along to 
the back end of the boiler. And at or near the bridge or in the front part 
of the brickwork, two separate and distinct chambers are formed for 
heated air, which issues from them into the flue by separate openings. 
The air is heated by being brought through the asbpit and thence 
through pipes, passages, or spaces extending along brickwork in the flue. 
1084. SienaLuino on Rattwavrs, J. Harrison, Louth.—Dated 28th March, 

1874. 


v 





The inventor supplements the ordinary semaphore or visible signal 
with an audible signal or signals, worked by the same gear or indepen- 
dently. The audible or detonating signal is caused to project on the rails 
so as to warn the driver of a train running over it, should he pass by 

cident or li a phore signal when set at danger. 


1085. Kircnen Ranoes, Fine Grates, anp orner Sroves, J. Wood, 
Bradford.—Dated 28th March, 1874. 

Consists of an open-barred fireplace of limited aroa standing out from 
the face of oven and boiler, over which is a plate called the hot hearth 
with the usual covered openings for various sized pans; ou the under 
side of this plate is cast partitions, by which the smoke and gases given 
off from the live coal or coke fire are consumed, and the heat from com- 
bustion is thrown forward into the room. The oven is of wrought iron 
having the ordinary cast iron door front; the flues pass on all sides, that 
is to say, up the sides and underneath and over the top. Hot air only is 
allowed to come in contact with the sheeting of the oven, thus prevent- 
ing the possibility of burning away. 

1087. Breecu-Loapinc Firs-arms, P. Pieri, Bedford-place, London.— 
Dated 28th March, 1874. 

This invention consists of a barrel in which is a sliding block carrying 
a striking hammer or rod held by a notch corresponding to a similar 
notch in the trigger which in this case is flat and above the stock ins 
of below it; when the hammer is released a spiral spring forces it into the 
cartridge. The whole arrangement of barrel and slidin; block being 
moved forward or backward in the recess at the back of the rifle, the 
hammer may be held in security by partially turning the block and 
forcing ‘it into a slot for the purpose. 

1088. Ecowomisine Fuet my Steam Borers, A. Howatson, Cronberry, 
Auchinleck, B.—Dated 28th March, 1874. 











boiler, the pressure main‘ by a column of water tai 
the feed pipe supplying the boiler. 
1068. Currinc Paver, W. R. Lake, South ‘one 


. it 1gs.—A com- 
munication from J. B. Wortendyke, Godwinville, New Jersey.—Dated 
27th March, 1874. 

The First part of this invention consists in the employment or use of 
two rollers in tion with a d cylinder and a cylinder of 
cutters, in the use or employment of two sets of receiving rollers, and in 
a novel manner of attaching the blocks on which the cut strips are wound 
to their . part of this invention is designed to effect 
the manufacture of paper twine of good quality by machinery, substan- 
tially like that employed-in spinning cotton and other fbrows materials 








The novelty of the invention consists in the construction of air passages 
80 in and about the heating flues of steam boilers that the free 
entrance of air thereto will be on to the ashpit of the boiler 
furnace, which is closed. The air issuing from the passages into the ash- 
pit is highly-heated, in which state it enters the fire, whore it forms the 
only um feeding the same with the gases of combustion. 

1090. Vessets ror Corrze, J. B. Fenby, Birmingham,—Dated 28th March 
1874 


This invention consists in the novel construction Cunhe aaae 
for infusing coffee or other substances in such a manner as to the 
thorough and speedy incorporation of the hot water with the coffee or 
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other like substance, the efficient clearing and straining of the infusion, 
and the retention of the aroma and heat of the beverage. 
1091. Rartway Burrers, G. Turton, Sheffield.—Dated 28th March, 1874. 

This said invention relates to the novel construction of buffers for rail- 
‘way purposes, and is di to furnish a buffer which shall be stronger 
and more durable than ordinary buffers, which shall be very cheap and 
simple to manufacture, and not liable to derangement. 

1092. Furnaces, G. Smith, Walworth.—Dated 28th March, 1874. 

This consists in a gra or intercepting frame, applicable to furnaces, 
for insuring the consumption of smoke, said gate arran across 
the furnace at the back end and between the fire and the flue, thus re- 
taining the smoke uutil consumed. 

1093. Movutpine anp Castina Merats, R. L. Hattersley and T. Hebden, 
Keighley.—Dated 28th March, 1874. 

This invention relates to means for moulding tappets, cams, or eccen- 
trics, or other articles of similar character, with two or more wings or 
loaves cast together (as used in looms and other machinery), whereby 
said — or other articles when cast are in tiers or arranged along a 
boss or rd, and so timed as to suit the requirements of various de- 
signs, This is accomplished by the pattern or model being fixed on to 
one end of a stud or short shaft, which is placed into a socket or bearing 
about the centre of a planed table, on which the model must rest. On 
the same stud or short shaft is fixed an index plate, dividing wheel, or 
gauge, by which the inventors are able to turn the pattern or model on 
its axis into ~~ required position. The planed table is also made to re- 
volve on its axisin the same manner as in what is known as “ Jubson’s 
moulding machines.” 
1094. iron, A. Warner, Westbourne-crescent, Hyde Park.—Dated 28th 

March, 1874. 

Much difficulty has hitherto been experienced in treating molten cast 
iron with the view of removing impurities from it by the agency of in- 
fusible materials used for refining, such as oxide of iron, oxide of man- 
ganese, lime or limestone, and other purifying agents of a like nature, 
owing to the fact that the molten iron only acts upon a very thin layer, 
and consequently a sufficient quantity cannot be used to have the neces- 
sary purifying effect. But by mixing with these or similar infusible 
agents fusible materials that melt at a comparatively low heat, a suffi- 
contig large quantity of the refining agents can be used, as the fusible 
material melts gradually away and exposes constantly a fresh surface to 
the molten iron, instead of baking to 4 hard cake, as does the infusible 
material when used alone. 

1095. Locks anp Latcues, C. F. Whitworth, Cleethorpe.—Dated 30th 
March, 1874. 

The boit is suspended to turn on a centre, or it is slided, but in either 
case by weight or spring; the tendency of it is to project or be shot, but 
it is held back by a catch when the door or that part to which it is applied 
is open, and is released by the catch being removed in closing. The frame 
of the lock or latch is formed simply by a piece of bent hoop, or such like 
metal. The withdrawing of the lock or latch may be effected by means 
of key and another bolt, or by a lever or lifting. The key-hole a be 
closed by a covering plate held by spring tops removable by another key. 
According to another part of the improvements the bolt of the lock is 
locked by «4 lever carried thereby acting on or against a fixed stop, and 
that lever being acted upon by another lever. The releasing for opening 
is effected by the insertion of the key first lifting one lever from bearing 
on the other to hold it, aud by the turning of the key acting on a part 
of the other lever to lift that from the stop, when the bolt may be slided. 
The relative position of the parts may be varied. Another part of the 
invention relates to gate latches. The bolt of the latch is connected at 
its inner end to or forme part of a lever capable of motion on a stud and 





the the moulds under a with 
fate oe: YL The covers are nae 
vel the pidions ave mundio te eovend end eomiqeen the straining ou 
ee paraded moisture and moulding it into which, when 
the mi covers are opened, are extruded by the farther ascent of 


pistons and are guided off the apparatus by a curved . The strain of 

compression, while the are oe en off the wheel or 

ring by rollers along the under of a suitable guide rail. 

The blocks from the apparatus are afterwards dried and 

seasoned. 

1105. Suirs’ Bertus, Mess Tastes, Sxats, &., J. Dewar, Liverpool.— 
Dated 30th March, 1874. 

The features of novelty which constitute this invention consist in con- 
structing ships’ berths of canvas su between stanchions, the = 
titions being also canvas and held in — by laths or stretchers. The 
stanchions are provided with foot and head , and the canvas ex- 
tends between. When out of use the stanchions fold up bet the deck 
beams, and the canvas and laths roll up and can be strapped to the ship's 
side. In connection with the berths there is a folding table and seats 
which fold up under the deck beams when the berths are in use, and are 
= down to serve asa mess-table and seats when the berths are 
stowed. 

1106. Vatve Gear, G. A. C. Bremme, Liverpool.—Dated 30th March, 1874. 

This invention relates to a new gear or motion for working the slide 
valves of steam and other motive power engines and steam pumps, and 
consists in actuating the valve spindle or rod by means of a combined 
lever or disc, quadrant, or other mechanical equivalent. The lever is so 
arranged and combined with the disc or its equivalent that its fulcrum 
is changed and its action reversed during the same stroke. The lever 
may be attached to the valve spindle by means of a link or other con- 
nection. The lever may be worked by a link ——. it. to the piston- 
rod of the engine or otherwise. The peculiar features of novelty in the 
combination of the lever and disc are that the lever chan its action 
during the same stroke ; that is, in the first part of the stroke it isa lever 
of the second kind, that is, the weight is between the fulcrum and the 

wer. During the same stroke it becomes a lever of the first kind ; that 

s, the fulcrum is between the power and the weight. This change re- 

verses the action of the lever during one stroke. 

1107. Tastes, B. Barnard, St. Paul's-road, Canonbury.—Dated 30th 
March, 1874. 

For this purpose the table is made capable of sliding up and down 
within guides provided with racks, and is provided with extra table tops 
capable of sliding into and out of the body of the table, such table tops 
being provided with writing slopes which lie flush with the table, but are 
capable of being raised when required for use. 

1108. CLearine anv Smoornine Spun Sik, Yarn, &c, BE. A. Cowper, 
Great George-street, Westminster.—Duted 30th March, 1874. 

This invention relates to the clearing and smoothing of spun silk, yarn, 
and other threads by passing them ruund a number of successive rollers 
or pulleys lying in planes at different angles round the thread, so that at 
each roller or pulley the oncoming thread grips knots or projecting fibres 
on the side of the leaving thread next to it, and causes them to be drawn 
off. Instead of fixing the rollers or pulleys in planes at different angles 
round the thread, they may be moun’ in frames and tilted to such 
various angles, or they may be fixed in one plane and the thread turned 
ou itself as it them successively, the object being to present to the 

pping action many portions of the thread's peri w detached 
bres or flocculz are caught by an electrical conductor, and the rollers or 
pulleys are cleared of the fibres by jets of steam or compressed air 
directed against them, the fibres being thus driven into a sifting-box 
or chamb where they are retained for future use. The ordinary 








operated by india-rubber or other spring pressure with a y to 
keep the bolt shot; and the bolt is withdrawn by action on the lever 
above or below such stud to overcome the spring pressure exerted. The 
handles of locks and latches are fastened to their spindles with capability 
of adjustment to varying thickness of door or part to which the lock or 
latch is applied, by ape A series of notches or projections on one 
square or surface of the spindle to be entered by a corresponding — on 
one side of the hole for the — in the handles, and the application 
of india-rubber or other suitable elastic pressure to a movable plate acting 
in such hole to bear on the —_ side of the spindle. Adjustment is 
obtained by overcoming the elastic pressure for the time exerted. 

1096. Peat anv Peat Cuarcoat, W. A. Lyttle, The Grove, Hammersmith. 

—Dated 30th March, 1874. 

The features of novelty are as follows :—First, the consolidation of iron 
ore and fluxing materials with charcoal, coal dust, or other carbonaceous 
matter, all these materials being in a powdered state, by means of raw 
wet peat incorporated therewith. Secondly, the consolidation of peat 
charcoal for smelting purposes, by masticating or pugging it into admix- 
ture with wet raw peat, with or without the addition of a small propor- 
tion of plastic clay. Thirdly, the utilisation of the waste heat of red-hot 
charcoal by mixing or pugging the latter with wet or raw peat. 


1097. Morton Inpicators AnD Governors, R. H. Crickmer, Rotherhithe. 
—Dated 30th March, 1874. 

The nature of this improvement consists in the means of moving the 
pointer over the dial of the indicator through the medium of a liquid or 
fluid. Quicksilver is preferred for this purpose, which is placed in a 
revolving tube connected with a suitable sha vessel; and by the re- 
volving motion given to the tube the quicksilver is raised or lowered in 
the tube, which acts on a rod or stem, which rod rests or floats on the 
pope pone and is connected to and made to move the pointer over the 

ial of the indicator, and thereby show the number of revolutions the 
engine or machine is making in any given time by the rising and falling 
of the quicksilver in the tube caused by its rotary motion. 

1098. Prerarinc YARN ror Wravino, M. Baerlein, Manchester.—Dated 
80th March, 1874. 

This invention consists principally in singeing or burning off the loose 
fibres from the yarn by means of the flames of gas or a mixture of gases 
or gas and atmospheric air either in the sizing. stiffening, or other pre- 
paring machine, whilst being wound or dressed on to a beam or roller ; 
and, Secondly, in the oe of yarn (either separately or in connection 
with singeing) by attaching to the sizing, stiffening, or other machine 
for preparing the yarn an apparatus in which the drying agent is the 
flame or flames of gas or air heated by a flame or flames of gas. 

1099. Improven Levet, W. E. Gedge, Wellington-street, Strand.—A com- 
munication from Messrs. Granjon and Combeaud, Lyons.—Dated 30th 
March, 1874. 

The improved level, the subject of this invention, is composed of two 
giass tubes bent at one end and in connection by means of an india- 
rabber tube, which forms a joint by pressing on the bent end of each 
glass tube. A metal box serves as framing, two tubular pieces soldered 
to the two ends of the box serving to keep the glass tubes in asame plane 
when set up. A rectangular plate slides in the lower part of the box to 
close it ; this plate is pierced with a hole by which the apparatus may be 
fixed at the end of a stick of any kind planted in the ground. The ope- 
ration is as with the ordinary water level. The glass tubes when not in 
use fold with the india-rubber, and are placed lengthwise in the box 
— the rectangular sliding plate. This level is easily carried in the 
pocket. 

1100. Upricat Loc anv Deat Saw Frames, W. Meadows, Heaton Norris. 
—Dated 30th March, 1874. 

The features of novelty in this invention consist of a metallic or wooden 
plate, which slides upon the slo trough usually employed for leading 
the sawdust away from under the saws a log and deal saw frames, so as 
to cover the opening or slot formed in such trough—and which has 
hitherto been covered by bags of textile fabric—in such a manner as to 
prevent the sawdust getting on to the crank and crank-shaft bearings, 
and yet allow the connecting rod to pass through as described. 

101, to or Ore Cakes, C. Estrett, Hull, Yorkshire.— Dated 30th March, 


Improvements in the “filler plate,” ‘* pross plate,” and press box. 

1102. Worxine Raitway Sienats, 7. Halford, Walsall, and F. Bloomer, 
Pelsall.—Dated 80th March, 1874, 

The object of this invention is to provide a means for keeping the wires 
used for working railway signals constantly at full stretch, and to prevent 
the expansion or contraction of the wire from interfering with the proper 
working of the signal. 


1103. Furnaces, W. P. Thompson, Birkenhead.—Dated 80th March, 1874. 

This invention consists of an arrang t of t fire-bars shorter 
than the diameter of the furnace, which are moved ut intervals by rollers 
or discs beneath their —_ 7 means of projections on their sen cone 
The ash and clinker is by means brought down beyond the ends of 
the somewhat inclined fire-bars, and by the revolution of the discs or 
rollers is carried downward into the ash-pit. The shafts carrying the 
rollers or discs are so as to work synchronously with each other, 
and are fitted with the requisite appliances for turning them by hand or, 
if required, by machine power. e rollers either work against each 
other, or against the longitudinal side bars bolted to the sides of the flue 
or furnace. 

1104. Peat ror Foe. or Cuarcoat, J. Imray, Southampton-buildings, 
Chancery-lane.—4 communication from W. B. Hays, Cape Town.—Dated 
80th March, 1874. 

This invention relates to a method of and apparatus for 











“gassing” of the threads may be applied in combination with the 

clearing. 

1110. Sroprinc or Restraininc Horses, A. M. Clark, Chancery-lane.— 
A communication from A. J. Jouret, Paris.—Dated 30th March, 1874, 

For the purposes of this invention a cog wheel is mounted on the hub 
of one or both of the fore wheels, into which a pinion is thrown into gear 
by a lever operated by a pull cord for winding up a safety rein in con- 
nection with the musrol or the horses’ bit, and so stopping or restraining 
it. On releasing the pull cord, the pinion is thrown out of gear, and the 
safety rein slackened by the horses themselves. 

1111. Osrartnine Facsimice Copies or Letrers, H. Geyler, Paris.—Dated 
81st March, 1874. 

The device consists of a small metal roller used for pressing the copy- 
ing paper, mounted in a handle made hollow to receive a brush or 
sponge, also attached to a handle containing water by which the brush 
or sponge is kept constantly wetted, and screwing into the handle of the 
metal roller. 

1112. Sream Borer anp oTHER Furnaces, J. Plummer, Church-row, 
Wandsworth.—Dated 31st March, 1874. 

The object of the invention is to avoid accumulations of clinker on the 
bars, and thereby to keep the bars clear and free for the passage of air 
between them. The surfaces of the bars are formed with serrated or saw 
teeth. The bars are applied so that the serrations of the alternate bars 
incline in the opposite direction to those of the intermediate bars. oa 
site endway motions are given to the alternate bars by their ends being 
supported on bars having alternate opposite endway or rocking motions 
given to them. 

1113. Watcues, CLocxs, Curonometers, &c., A. L. Dennison, Hands" 
worth.— Dated $lst March, 1874. 

One part of this invention consists in indicating when the watch or 
other time keeper is wound up or run down, by attaching a hand or index 
finger to the star or female stop piece or wheel of the winding mecha- 
nism, in which hand or index finger t a suppl tary dial on 
the principal dial plate, and indicates thereon to what extent the main 
spring has un down or has been wound up. Another part consists in 
supporting the escapement wheels of full plate watches having a sta- 
tionary barrel movement by means of a bridge on the bottom plate of the 
watch, by the removal of which bridge the escapement wheel can be 
removed, and the main spring allowed to run down. 

1115. Consuminc or Preventinc Smoke, D. Jones, Inverness.—Dated 
3lst March, 1874. 

The said invention embraces a mode or modes of constructing a com- 

bustion chamber with partitions or bridges in flue or —_ or passage ‘= 





eee This alloy is cast into a cylinder and then drawn into a tube by 
+ ma pore: Aon now employed in drawing copper and brass 


1121. Trusses, Spuinrs, AND OTHER SurcicaL ApPLiaNces, W. Darlow, 
Strand,— Dated 31st March, 1874. 

This invention relates to the application of magnetism pure and simple 

to, or in magnetising the metallic parts of every description of hernial truss 


and other surgical supports and appliances in which there is or may be 
inserted steel or other magnetisable material or metal employed in the 
construction of such trusses, su or @ ces, in order to impart 


curative or healing properties thereto by magnetisation. 


1122. Furnace Bars, J Dodge, London-road, and T. B. Coles, Earl-street, 
Blackfriars.—Dated 81st March, 1874. 

Inclined teeth and air passages between them on sides of fire-bars. Fire- 
bars constructed, mounted, and set to turn or rock on their longitudinal 
axes, 

1123. Krircaey Ranogs, 7. Redmayne, Sheffield. —Dated 31st March, 1874. 

This invention consists in arranging two hot plates, one above the 
other, in kitchen ranges, and conducting flues from the fire beneath such 
hot plates. On one or both hot plates an oven is arran, either at one 
end or both ends, flues being constructed round them. The centre of the 
lower hot fey turns up on a back hinge, and strikes a lever which opens 
a sliding door in the flue beneath the upper hot plate immediately over 
the fire, so as to convert the fire from aclose toan open one. Heating 
chambers may be at the sides of the fire, and dampers and soot 
doors are provided where necessary. 

1124. Puorocrarsicat Portrait Apparatuses, F. Wirth, Frankfort- 
on-Muine.—A communication from A. and B. Steinhill.—Dated 31st 
Murch, 1874. 

This invention relates to improvements in the methods of forming and 
adjusting the lenses used for producing photographi its, or for 
other optical purposes ; and consists in making such lenses each of two 
separate compound lenses arranged at a certain distance apart, the com- 
pound lenses being each composed of an outer flint glass and an inner 
crown glass cemented together, the surfaces of the glasses being of such 
curves that the radius of the inner side of one compound lens is equal or 
nearly equal to that of the inner side of the other compound lens, whilst 
that of the cemented surfaces of the inner compound lens is shorter than 
that of the cemented surfaces of the outer compound lens, and that of the 
outer surfaces of the inner compound lens Is longer than that of the outer 
surface of the outer compound lens. 

1125. Lockxine Raitway Pornts anp Sianats, 8. J. F. Stevens, South- 
wark.— Dated 31st March, 1874. 

This or specification describes the construction of the framesin 
a curved form instead of rectangular as heretofore, and in the disposition of 
thelevers in acorresponding curved line in lieu of straight, whereby among 
other advantages the signalman has more command over the system. Or 
the curved frame and series of levers may be continued so as to form a 
complete circle or nearly so; or the levers may be disposed so as to 
occupy two, three, or four sides of a square or parallelogram, the signal- 
man beiny in all cases in or near the centre of the system. 

1126. Pans orn Vessets, J. Willoughby, Plymouth, W. A. Southwell, 
Y.J. Briggs, Broad-stree', Lonlon, and 8. Willoughby, Plymouth.— 
Dated 31st March, 1874. 

A coil or range of strong iron pipes is placed in juxta-position or in con- 
tact with the pan or vessel, the ends of such coil or range being conn 
with a second coil or range of pipes, which is pl in a furnace at a con- 





venient distance from the pan or vessel, the whole eof pipes ng 
filled with water and rendered perfectly water-tight. e or vesse 
possess sufficient stren, to contain 


is formed of such thickness as will 
the subst under treat t, but as at the same time will allow the 
heat evolved from the coil or range of pipes to pass through the same. 
This last-mentioned coil or range of pipes may be placed within an ex- 
ternal casing or jacket of metal, brickwork or other suitable material, 
which may t covered with some non-conducting substance. When cast 
iron pans are employed the —~ may be cast so as to form part thereof 
or may be placed in n the apparat 

1127. Caspr on FasTentna ror Braceets, &c., W. Webling, Cockspur- 

street, Middlesex — Dated 31st March, 1874. 

Reversing the catch for opening bracelets and other similar articles, 80 
that they are opened by drawing outwards the projection which releases 
the catch, instead of pressing it inwardsin the old method. 

1128. PLovaus, W. R. Lake, Southampton-buildings, London.—A comimuni- 
— W. Donnelly, Calverton, New York.—Dated 31st March. 

This invention consists in a crank provided with one or more 1 wen 
and secured adjustably by a set screw to a bar attached to the mould-board 
of a plough. 

1180. Treatina Animat Cuarcoat, J. Denton, Salisbury-street, London.— 
Dated 31st March, 1874. 

Constructing a kiln with cylindrical or elliptical retorts of fire clay 
which may be glazed internally. They should be set in two or more 
horizontal rows and be connected together by shoots or pipes through 
which the charcoal may pass from the Mag to the lower retort. Each 
retort is fitted with a cover at each end, the receiving end havin, 
opening at its bottom side for discharge. The retorts may be set hori- 
zontally or inclined from back to front. In each cover or in the covers 
of the Lower row of retorts only, or those directly over the furnace, or 
those within the arched roof of the furnace or kiln, there should be 
a bearing for receiving a revolving spindle or axle, and within each such 
retort and supported in the bearings of the covers is mounted a revolving 
shaft, by preference a tubular and perforated shaft, and upon this shaft 
is mounted a series of arms or vanes, spirally or screw-like, for the pur- 
pose of moving the charcoal along from the back to the front end of the 
retort and delivering it thence to the cooler, which may be an archimedian 
screw working within a trunk, or it may bea spiral casing paar J a 
considerable surface. From and through the hollow perforated revolvin, 
axle within the retort may be drawn by exhaustion the vapours an 
gases given off from the charcoal. In some cases instead of the hollow 
and perforated revolving axle and the exhausting apparatus, superheated 
steam at a suitably high temperature may be driven through the axle, 
or through the axle and the arms or vanes, so as to mix with and carry 
off the vapours and gases ; and these are permitted to escape together 
from the end opposite to where the steam is admitted. Within the flues 
or bet the fines and the chimney of the kiln is a suitable chamber, 














es of furnaces in steam boilers or othe , aD itting 
therein ; so as to cause the smoke or unconsumed gases arising from the 
fuel to be thoroughly mixed with air in the said chamber, thereby pre- 
venting smoke. 


1116. Tars anp Cocks, A. Haigh and J. H. Barrett, Halifax.—Dated 19th 


March, 1874. 
This invention consists in supplying the taps or cocks with soft metal 
king for preventing escape or leakage, and for securing the plug being 


eld in proper position within the barrel. 
1117. Rattway Cuairs, J. Nuttall, Oldham, and J. Taylor, Bradford.— 
Dated 81st March, 1874. 

The chair is cast in the ordinary manner with the exception that the 
inner side of one of the jaws is cast in a slightly inclined position te the 
rail, and hollowed out with a vertical or slightly inclined tapered groove 
in the centre, so as to admit of a cust iron or other ball or tube bein, 
placed in between the rail and jaw for fixing the rail in the chair instead 
of the wooden wedges hitherto employed. 

1118. Sream Borvers, C. Smith, Hartlepool, and A. Alexander, Ciren- 
cester.—Dated 81st March, 1874. 

A boiler constructed according to the invention consists mainly of one 
or more horizontal cylindrical shells having by preference flues or flue 
tubes passing eye = through them. An important feature of 
the invention is the applying of the heat of the furnace or furnaces to 
the lateral part or parts of the under half of each cylindrical shell, and 
the having the bottom or lowest part of each shell not heated at all, or to 
only a comparatively small extent. When the cylindrical shell has a 
number of tubes through it, these are Ld preference arranged so as to 
leave a free vertical space os the middle and vertical plates ; or tubes 
may be arranged in such middle s to facilitate the tion of the 
water. It is a special object of a ent to produce a thorough 
circulation, the application of the heat to the sides produ rapid a 
ward currents, whilst complementary currents descend, h the 
middle space. 

1119. Manuracturixa Porrers’ CLAY oR OTHER PxastTic MATERIAL, 
W. Boulton, Burslem —Dated 31st March, 1874. 

This invention consists in substituting for the usual —_ and 
driving arms of the ordinary blunging or blending machines, es, or 
knives set at such angles a» to cause the solid materials to be raised 
from the bottom of the blunge pan, and to cause them to mix in- 
timately with the fluid matters therein, and secured to a hollow shaft, 
which is suspended from an w , and suitably connected to an 
inner solid shaft, which receives motion bevel or otherwise 

't placed below or above the The invention con- 
sists in imparting to the sifting pee, condting of asuitably shaped 
framework covered with lawn and provided with the’ requisite receivers 
to receive the blended material from the blunge pan, and troughs to 
receive and carry away the knottings and sieved clay, a vertical or hori- 
zontal shaking motion in addition to its ordinary revol motion; and 
this is obtai by keying a studded cam on the shifter 't, which re- 





in blocks for fuel or charcoal, by straining an amiting nits b 
ulds round the periphery of a revolving wheel or ring; 
and with a cover, both of 

ini with hair cloth, The 

and covers have rollers which bear on guide rails, by which are 
moved as the wheel or ring revolves ; the pistons being made to ascend 
and descend in the moulds, and the covers to fold back and to close over 
the moulds, At one part of their course the covers being folded back and 





volves in an oblique position, in contact with a small turned wheel 
ied by astud pin, so that the blended material is more completely 
than usual. 
ag my FOR pemees - aie W. Sumner and D. 
‘a ‘ord. —. st Ma: le 
~ ine this f tion the i t mploy an alloy coi 


In performing e em 
of about 96 per cent. of copper, 2 per cent. tin, and 2 per cent. 








coils of pipes for generating steam and heating air are provided and 
placed, and coils of water circulating pipes are fitted to be used or 
employed as a part of or in connection with the washing and purifying 
apparatus. In this way the full effect of the heat from the combustion 
oF the fuel within the furnaces may be utilised. In conjunction there- 
with, or it may be used separately from the re-burning apparatus, tanks 
or v are arranged for washing and purifying the charcoal, in which 
the water is kept at a suitably high temperature by the circulation of hot 
water within a coil or coils of pipes fitted therein. h tank or vessel 
has an agitator fitted therein (or there may be several), consisting of a 
hollow shaft or tubular axle with hollow radial arms fitted thereto; 
and hot air or steam generated in the flues is blown therethrough. Two 
or two sets of washing tanks and apparatus should be employed so as to 
work them alternately as a continuous operation, and so utilise the 

ti heat g ting power of the furnace. The hot water circula- 
tion may be carried on at any required ——_~y under the pressure 
of a suitable head and maintained supply. Instead of revolving axles 





n the retorts, a tubular perforated axle may be mounted and have 
a longitudinally reci ting motion, and be fitted with hinged or 
jointed scrapers for ging the material from the back to the front. 


1181. InpicaTiNo THE SpreD oF REVOLVING Axes, D. A. Halket, Anglesea 
Villas, New-road, Hammersmith.— Dated 81st March, 1874. 

The object of this invention is to provide an indicator by which the 
number of revolutions being made at any moment by a revolving shaft 
may be seen at a glance. 

1182. Sucar, M. Henry, Fleet-street, London.—A communication from 
A. de Méritens and V. Kresser, Paris.—Dated 31st March, 1874. 

An endless band travels over vacuum pans and receives the 
ae & be = =~ = ——_ treated. The ae — _ _— 
with felt or other . ioe pene mer at the 
of the clarifying pans. The band brings the crystalline material to a re- 
ceiver, e remaining in the meshes are beaten out. 
The endless band travels from the receiver under tubes wherefrom water 
is sprinkled in order to cleanse it. Perforated tubes control the clarifying 
operation. Pressing rollers are added for beetroot sugar. 

a Saanees Brakes, G. Edwards, Heaton Norris.—Dated 1st April, 
8 


1874. 

The novelty consists in the application of vibrating levers or bars, to 
impart motion to the brake blocks, and slotting such levers or bars to 
allow for the expansion and contraction of the 
1134. Inpicatine THE fos “ne G. W. Dolman and B. 

Benjamin, London.—. at » 
A series of arms are applied to an axis capable of revolving. Each arm 


in succession for closing for admission or exit rises into a 
ition to close such , wi the other arms are han — 
e axis 


passage e 

© way ; and as soon as a partial rotation has been made to 
the turning of that axis for an admission or exit, then the arm whi 
closed the passage falls out of the way, and another rises to take its 
place. For this each arm turns wu an axis of motion towards 
vie end, and each at that ond is operated y astationary cam or tappet 
that, their outer ends may be 
ollers or trucks are applied 
cam courses, and thereby 

reduce the friction of their motion. 
rods also act with the lever arms to close the passage under them, 
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ng catch and clapper are applied to sound a bell or as the axis 
— in one, or it = be both directions to indicate fo the attendant. 
Click and driver operating wheelwork to a register may also be employed 
to indicate the bers passing pp we Ae ET 

through or 0; ¢ other for 
doulto hy one cum i bothts mt rom theinterior — — 
of a vehicle or other place. —, on levers or rods to give the axis 
a tondeney sb Sy, Wall, Crewe-—Dotel Is prt Iba 
F. W. Webb, Crewe.— pril, 1874. 

us serovemantia relate to and consist in an improved combination, 
arrahgement, and construction of injector, in which, instead of making 
what are termed the discharging and receiving “cones” or nozzles,” in 
two with a space or brake between them to form an over- 
flow, the two nozzles or cones are made continuous and without brake or 
overflow orifice or chamber. The petitioner prefers to construct the bod 
of the injector in two parts, one having a junction for the waterpipe and 
a branch for the steam pipe, and the steam nozzle screw in it ; the other 
part of the body containing the di g and receiving cones or 
nozzles, and having a cock or valve scre in it to start the injector to 
work. The steam nozzle and branch pipe may be formed by bent tubing 
coned at the end if desired. The invention further consists in com- 
bining and arranging the above described injector, when applied to loco- 
motives, with the clack box an internal feed-pipe, as described in the 
specification of the patent granted to the petitioner, dated October 27th, 
1871, and numbered 2884. 
1136. Governors ror Steam Enotnes, R. Rankin, Glasgow.—Dated 1st 

April, 1874. 

This govornor consists of three main parts, namely, an air pump, 
equilibrium steam or air inlet and exhaust valve, and its small regulating 
cylinder and piston, which is attached to the ordinary throttle valve of 
the engine. e solid piston of the air pump is reciprocated by any 
convenient mechanical motion, taken from and at about the same speed 
as the engine, and according to its increased or diminished velocity from 
a variation of load or otherwise ; and the admission of air on the in-stroke 
ring or weight closing valve, escaping again on the 
out-stroke through narrow slits or openings ted by a closing ring 
or cover, causes a corresponding diff in the p of air (in one 
or both ends of the air cylinder so fitted), which opens and closes the 
regulating valve for the admission and exhaust of steam from the boiler 
(or air from a pressure receiver, which ever is used) to one or other of the 
opposite ends of the regulating cylinder and piston, so as to close or open 
the throttle valve of the engine connected to the latter ; all respectively 
and alternately, according to the irregular increase or decrease of the 
speed of the engine and its air piston, and the air pressure within its 
acting end or ends, so as to thoroughly govern the throttle valve and 
velocity of the engine. 

1137. Propuctnc OrnamMeNTAL Desicns FoR DECORATIVE AND OTHER 
Purposes, B. Lee, High Holborn.—Dated 1st April, 1874. 

The invention consists in the mode of first coating the surface with 
distemper colour, than oil colour when dry, a stencil plate with a pattern 
or figure engraved thereon is laid on the surface and the pattern or figure 
is brushed out with turpentine followed with water. Secondly, instead 
of using a stencil plate the inventor prints a pattern or figure upon 
transfer paper, and while the ink is wet, dusting thereon powdered 
shellac or copal or other gum not dissolvable in turpentine, which adheres 
to the ted pattern only, than transferring such pattern to the previous 
painted surface while in a tacky state, subjecting the surface to heat 
when cool, brushing out with turpentine first, and water secondly, as 
neither the turpentine nor water will affect the shellac or copal and allow 
the pattern to remain clear and sharp. Colours or foils are applied as 
desired. The inventor can, in place of distemper colour, use vitrifying 
colours or stains, then coating over with oil colour as before mentioned, 
using either the stencil plate or transfer process to form the design or 
pattern as above. It is then put in a muffle and fired as done by glass 
stainers. The process is very novel, —— very artistic designs, 
particularly adapted for decorative purposes, and can be produced in a 
perfect manner, cheap, by unskilled labour. 

1138. Varnisn, Paint, or orHer Simran Brusnes, W. 7. Culmer, 
Hornsey-road.— Dated 1st April, 1874. 

Consists in making said brushes with a new compressed wire ring and 
flat handle. 

11389. Apvertisements By Raitway Tickets, G. Montefore, Florence.— 
Dated 1st April, 1874. : 

The application to railway and other tickets of a sheet of ~~ larger 
than the ticket, but folded to the same size, such shect to used for 
advertising purposes. 

1140. Taper anp Paratiet Tvuses, B. Hoskins and C. Harvey, Birming- 
ham.—Dated 1st April, (874.4 

The novelty of this invention consists first in forming taper tubes of 
defined lengths, by means of a bed or die containing a taper semicircular 
groove, in which the Poe of metel for making the tube is forced by 
means of a taper mandril and is afterwards gathered over the said taper 
mandril by a traversing top die or its equivalent, containing a corre- 
sponding semicircular groove, being caused to travel from the small end 
to the large end, thus looming the tube in a regular and more rapid 
manner than heretofore ; and 8 Aly, the impr ts relate to the 
manufacture of parallel tubes, which is effected by means of a bed with a 
groove of the length and diameter of the tube desired to be made, over 
which is placed the scalp of metal intended to be formed into the tube, 
and over this scalp is placed a mandril of the corresponding internal 
diameter, and by means of a traversing bed carrying lateral gathering in 
and fishing rolls, the tube is formed; and when taper and parallel tubes 
are required to be coated with brass or other superior metal, the same 
) napesed hereinbefore described is repeated, with the addition that by 

yy means of a central flange projecting from the concave face of the top 
or finishing roll, the said outer or finishing metal is tucked inward over 
the edges of the iron or other metal forming the inner tube, when the 
joint may be soldered and finished off in the usual way. 

1142. Portasie Enaines, N. Clayton and J. Shuttleworth, Lincoln.— 
Dated 1st April, 1874. 
® This invention relates to improvements in the mode of securing the road 
wheel axles to the boilers of portable engines, and consists in the adop- 
tion of circular discs of wrought, cast. or malleable cast iron secured by 
bolts or otherwise, one on each side of the boiler shell containing the fire- 
box of portable engines, and each formed with a tapered hole through 
its central portion (diminishing from the inner face of the disc or shell of 
the boiler), into which and projecting through the outer face of the same 
the axle formed with a corresponding taper at its inner end is fitted and 
secured by studs screwed from the inner face of the disc into corre- 
sponding holes tap diametrically balf into the discs and half into the 
axles, or by any other system of keys, screws, rivets, or pins that may 
be found most effective. 
1143. Tramway Carriaces, J. H. Carruthers and D. Rankine, Glasgow.— 
2nd April, 1874. 

By the present invention each single wheel is fixed on a separate axle 
of its own, and the axle of each wheel extends from the side on which its 
wheel is across the carriage framing to the other side, being by prefer- 
ence tapered from the wheel end to the other end, and having bearings 
at or near each end. With this arrangement the individual wheels of 
each transverse pair will be so far out of line as that the two axles may 
pass and lie parallel to each other. When the wheels are situated outside 
of the side beams of the carriage framings, the bearings for the inner ends 
of the axles may be directly attached to such side beams ; and, when the 
wheels are inside of the side beams, the bearings last referred to can 
either be attached to brackets, or the two axles may be arranged sufli- 
ciently apart longitudinally for each to pass outside of the wheel of the 
other so as to reach the furtherside beam. In order to render the wheels 
vf each side still more independent of those on the other side their 

may be fitted so as to be capable of a limited lateral movement; 
or one wheel of each pair may be made with a flange and the other with- 
out, whilst in arran; two or more pairs of wheels on a carriage the 
wheels may be put all on one side, or the flanged and unflanged 
wheels may be disposed alternately on each side. 
1144. Hor Air Battoons, J. 8. A. Ménier, College-avenue, Homerton.— 
Dated 2nd April, 1874. 

The novelties of the invention are as follows;—First, the adding to 

each balloon of a special carriage serving as a gazine, packing-case, 
latform for operations, dead weight, at the same time serving to 
Comapert it with the rapidity required from one place to another ; 
ey. the form and details of the said carriage; Thirdly, the keeping 
of the circulation in the filled balloon in such a manner to introduce in it 
the degree of heat required; Fourthly, the working, the form, and the 
details of the apparel of heating, and the details of its application to the 
; Fifthly, the modification brought in consequence in the working 

of the filling and emptying of the balloon and in the new apparels to add 
to the aerustati: common spheres to attain the point in view; Sixthly, and 
lastly, the power which results of the whole invention to fill a balloon at 
any place designated with a suit of two carriages and a crew accordingly 


1145. Aspestos, J. C Glasgow, and T. G. Paterson i 
mate and y TAA lig » G. Pa’ , Bdinburgh. 

is in vention consists in making r out of asbestos fibre pulp, or a 
mixture uf that with other suitable ttre or material, and pad om this 
asbestos paper into strips, and, by a first improvement, twisting these 
into thread, yarn, or cord, either with or without being first coated with 
india-rubber; and in twisting two or more of these into larger cords or 
ropes, either with or without a core of vulcanised or pure india-rubber, 
or of other equivalent or suitable elastic or flexible material, all for 
making the fluid-tight packings and joints of the stuffing-boxes, working 
and other parts of steam engines and other machinery, pipes, boilers, 
bestos threads 














stills, and retorts. And second in platting these twisted as! 


into braids, or round or polygonal cords or bands ; also for making the 
said packings and joints of hinery and apparat And third, in 
wea the said asbestos thread or yarn into a cloth, somewhat about 
the texture of canvas, which would withstand the action of the weather 
and heat, and so be used for the flange joints of i and other apparatus, 
and for mat Sm ps mail and despatch bags, window curtains; also for pro- 
ducing works of art upon, desired to stand st decay and fire, and for 
making wrappers for projectiles. And fourth, in cutting and forming or 
making waddings, cartri cases, and wra) for the cartridges and 
SS of either rifled or smooth-bored fire-arms or cannon, out of the 
said asbestos paper, millboard, pasteboard, or woven fabric, which would 
vent all windage with the least possible amount of friction, from the 
exibility and lubricity of the asbestos enabling the barrels to be kept 
longer clean and be fired oftener than is possible with the appliances at 
present in use, 
1147. Ascertaintnc anp InpicaTinc Temperature, A. L. Sparkes, 
Burslem, and C. Marsh, Wolstanton.—Dated 2nd April, 1874. 
instrument is composed of a glass tube with bulb; this bulb is 
partially filled with mercury, but so as to leave a bubble of air or other 
gas above the mercury. A wire of copper or other suitable metal is then 
introduced into one end of the tube, preferably passing into the bulb, and 
fixed in this position in an air tight manner. This wire leads from the 
bulb to a galvanic battery of any kind. Another wire is then passed by 
the other end of the glass tube, but so as to work freely therein, this end 
of the tube being graduated from the bulb to indicate degrees of tempera- 
ture. The glass tube is set in any suitable framing. The shifting wire 
is set at that point of the graduated scale which will indicate a tempera- 
ture objectionable in the apartment in which the instrument is placed. 
So long as the temperature does not attain this degree the mercury will 
not reach the movable wire, but so soon a3 the heat upon the bulb shall 
have caused such an expansion of the air bubble within it as will allow 
the mercury to sink in the bulb and pass down the tube to the wire, the 
circuit will be complete and the current will pass from the battery toa 
bell and indicator or alarm of any kind with which it may be placed in 
connection. 
1148. Finisutne Fasrics, W. Howgate, Mirfield.—Dated 2nd April, 1874. 
The improvements consist in laying part of the “pile” of “ plush” or 
a ” woven fabrics in opposite directions to the rest to produce certain 
effects or designs thereon. This is effected by constructing and using a 
card roll or rollers in such a manner that some portion of the surface of 
the fabric shall escape the action of the card teeth. 


1149. Rock Borixe Macutyery, F. E. B. Beaumont, Victoria-street, West- 
minster.— Dated 2nd April, 1874. 

This invention relates to percussive rock drills, wherein the motion of 
the drill piston is effected by fluid pressure admitted and exhausted to 
and from the drill cylinder by means of a piston valve, which is also 
moved by fluid pressure controlled by the motion of the drill piston. 
According to the present improvements the valve casing consists of a 
ceutral chamber containing a piston, which is moved to and fro by 
admitting and exhausting the fluid pressure to and from the chamber 
through Pi wts communicating alternately with a recess in the drill 
piston, which is always open to exhaust, and with the space in the drill 
cylinder beyond the piston. The valve casing has also two end chambers 
open at their outer ends, and communicating with the fluid pressure 
supply pipe, and with the ends of the drill cylinder. In these end 
chambers are piston valves connected by stems to the piston in the 
central chamber, so that the motion of the piston is imparted to them 
in such manner that they alternately admit the fluid pressure into the 
drill cylinder, and allow it to escape through the open ends of the valve 
ehambers. The partial rotation of the drill at each stroke is effected by 
a rod entering a cavity in the drill piston, and passing through the back 
end of the drill cylinder, beyond which the rod is provided with a helical 
twist which passes through a ratchet wheel. On the backward motion 
of the drill piston, it pushes the rod through the ratchet wheel which, 
being held stationary by a pawl, causes the rod, and with it the drill 
piston and drill, to be partially rotated. On the forward motion of the 
drill piston it pulls the rod forward, and this causes the ratchet wheel to 
turn, the backward rotation of the rod and drill piston being prevented 
by a second ratchet wheel through which the rod passes, and which turns 
with the rod during its backward motion, but is prevented by a pawl 
from turning during the forward motion of the rod. On this second 
ratchet wheel is a pinion in gear with a pinion on a screwed sleeve, 
carried by the drill cylinder, through which sleeve passes a screw spindle 
fixed to the framing of the drill, so that, as the second ratchet wheel 
revolves, it turns the sleeve on the screw spindle, and thus causes the 
drill cylinder to advance as the work of boring proceeds. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

To-pay, Thursday, in Birmingham, and yesterday in Wolver- 
hampton, all commodities on offer were strong at the quotations 
which ruled when the quarterly meeting closed in Birmingham 
last Thursday. Earl Dudley’s iron was to be had only on the 
basis of £11 12s, 6d. for bars. Messrs. Barrows, and other first- 
class makers, quoted £11. Second-class bars were procurable at 
£10, and angles at £10 10s. Ordinary singles were not to be ob- 
tained at anything under £13, which was the figure at which they 
were firm before the drop of £1 last Thursday in the prices of the 
leading bar firms, Boiler plates, for which £13 10s. was required 
on Wednesday last week, were firmer to-day than they were last 
Thursday afternoon ; for whilst at that time they might have 
been had at £13, delivered in the same town, there were to-day 
makers who required £13 at the works. This was equal to a rise 
in such cases of half a crown a ton upon the week. The makers 
of the thin gauges of sheets, such as the Cookley Company, 
Messrs. Baldwin, and others, made no alteration in their 
prices last week, nor have they done so this. Their quo- 
tations in the open market for the coke qualities were 
this afternoon, as for some weeks they have been, from £16 
to £20 10s. Consumers will not, however, give the money in other 
than rare instances, and then only for small lots. And the same 
course is being pursued b: 
varied products of the mill and the forge. Merchants, in particu- 
lar, decline to believe that it will be possible for the makers to 
resist a reduction of a further £1. The view is as strongly as 
ever expressed that until marked bars are £10 a ton the market 
will not respond with the vigour necessary to bring about the 
activity in the d 1 which titutes a good trade, 

Pig iron made in this part of the kingdom is to be purchased 
freely at the prices which the 10s. reluction of last Thursday 
brought about. Good all-mine iron, for instance, could be got 
this afternoon at £5 per ton. Hematites, and indeed all other 
pigs made out of this district, displayed, even more unmistakeably 
than last Thursday, a firm front. Not only are they not follow- 
ing the direction taken by the Shropshire and Staffordshire 
brands, but they are advancing. No vendors of Cumberland or 
Lancashire hematites could take to-day the prices which they 
quoted on Wednesday last week in Wolverhampton. At the close 
of Thursday last their principals ordered an advance of 2s. 6d. a 
ton ; and though some good sales might to-day have been booked 
on the earlier terms, at only the further half-crown would the 
producers close. Upon those terms some few transactions were 
recorded. West of Dudley arrangements continue to be made for 
relighting furnaces, but the work is proceeding only slowly. 

Hence the supply of foreign ore in particular is much in excess 
of the demand, and 16s. and 17s. into boats which in December 
last cost 35s. and 37s, respectively, is not reduction enough to 
tempt consumers to buy. Cumberland ore is being delivered to a 
leading blast furnace proprietary at 20s. per ton direct from the 
mines; but it is ore for which the mineowners will receive 3)s., 
for at that figure they sold it to certain of their customers out of 
this district. The original buyers prefer to sustain a loss of 10s. 
per ton on the second sale rather than take the ore themselves 
and work it up into pig iron to be sold at the prices now alone 
procurable, 

Coal is unchanged in price at the drop on the year of 6s. per ton 
in best. The quotations, however, remain too high to lead to a 
healthy business, Inferior qualities are abundant at 11s. for fur- 
nace kinds at the mines east of Dudley. Only a few of the col- 
lieries can keep their miners at full work. 

Flitch plates are coming into this district from Belgium at £6 
under the English price. The transaction embraces four plates o 
15 ewt. each, 35ft. 5in. long, 18in. wide, and jin. thick. These 

i ith to the roof of a new shop at a 








lates wi 
foe iron-consuming werks in the midst of the mills and forges of 
South Staffordshire. Before Belgium was appealed to application 


was made to about twenty firms in England and Scotland, of 
whom, Lowever, only one quoted a price. It is well known that, 
owing to the specifications often adopted b tinental archi- 
tects, the Belgian and the French ironmasters find it profitable to 
adapt themselves to the rolling of such sections, 

Alike in Birmingham and in the surrounding townships the engi 
neering and ironfoundry concerns are in steady and growing 
activity. More than the customary season demand for strong- 
rooms and iron safes is being experienced by the leading makers. 
Some very fine specimens have just been completed at the High- 
field Works, at Bilston, of Messrs, T. Perry and Sons. Amongst 
the work is an order for the Argentine Government; it embraces 
thirteen massive portable fire and thief-proof rooms for the Pro- 
vincial Bank, Buenos Ayres, varying in size from 10ft. Jin. to 
14ft. Gin. in height, from 14ft. 3in. to 50ft. in width, and from 
7ft. 10in. to 14ft. in depth, and weighing from 4} tons to 34 tons 
each. These rooms are fitted up with wrought iron shelving all 
round ; the doors, which are 6ft. 6in. in height, and from 2ft. Gin. 
to 4ft. Gin, wide, throw from 14 to 24 massive bolts ; these doors 
are constructed of a combination of specially prepared drill-proof 
steel and iron secured by two powder-proof locks of special con 
struction, and have wrought iron ventilating gates at the back. 
The same firm are also sending away for the Hipothecary Bank, 
Buenos Ayres, three strong rooms of similar construction ; one of 
them is 9ft. high, 21ft. Gin. wide, and 4ft. Gin. deep, divided into 
three compartments, also fitted up with wrought iron shelving, and 
has three pairs of doors as described above, 6't. Gin. high andl 
4ft. Gin. wide; the weight is over 19 tons. Messrs. Perry are 
still engaged upon orders in this department intended for the chief 
export markets, The Birmingham and the Wolverhampton firms 
are no less busy. 

There are more inquiries now in the market for iron and engi- 
neering work to be used in connection with the railway and other 
civil engineering projects than has been observed all the year. 
Holland is amongst the countries requiring both iron and stee! 
rails and railway fastenings. The directors of the Hollandsche 
Yzren Spoorweg Company want 2040 tons of iron rails, 2660 tons 
of steel, and 280 tons of iron fish-plates and bolts; all to be de- 
livered at Apeldoorn and Amersfoort. The operations in Cheshire 
in carrying out the Neston and Parkgate main sewerage will re- 
quire considerable quantities of cast iron work, for which engi- 
neers in this neighbourhood will tender. It is likewise hoped 
that the Llanelly local board will obtain from South Staffordshire 
the cast iron water pipes of which they are now in need, and 
which comprise 650 yards of Yin., and 260 yards of Gin. Some 250 
yards of sewer pipes are sought by the Clevedon local board. The 
Wimbledon local board want two pumping engines, boilers, and 
sewerage and pure water pumps, and the necessary apparatus con- 
nected therewith. And one or other of the riveting yards in this 
district anticipate an addition to the work already in hand by an 
order for the iron pier of 1200ft. length about to be erected at 
Withernsea, on the east coast of Yorkshire. If, however, this 
last-mentioned order is to come here, it is pretty clear that the 
profit upon it is unlikely to be great unless special carriage rates 
can be made with the railway companies. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been less inquiry for all kinds of iron during the 
past week. Since the abatement of the heavy foreign demand 
that sent up the prices a few weeks ago, it is understood that 
the rates have been sustained chietly through speculation. Oa 
Friday the warrant market was flat. Opening at 57s., prices came 
down in the course of the forenoon to Stis. Gd., and there being a 
disposition on the part of sellers to clear out in the afternoon, 
business was done at 86s. 3d. cash, and 86s. eight days hence 
was accepted. There was an unexpectedly smart fall on Monday 
to the extent of 2s, 6d. A further decrease took place on Tuesday, 
when business was done between 8's. 3d. and S4s. 6d. cash. 

The principal makers’ brands have also sustained a considerable 
reduction, as will be seen from the following quotations : Gart- 
sherrie, No. 1, 110s.; No, 3, 84s.; Coltness, No. 1, 110s..; No. 3, 
84s.; Summerlee, No. 1, 105s.; No. 3, S4s.; Langloan, No. 1, 
1128, 6d.; No. 3, 863.; Govan, No, 1, 92s.; No. 3, 828.; Calder, 
No, 1, 110s.; No. 3, 85s.; Shotts, No. 1, 1108.; No. 3, &ts.; 
Carnbroe, No. 1, 96s.; No. 3, 83s.; Monkland, No. 1, $4s.; No, 3, 
82s, 6d.; Clyde, No. 1, 92s, 6d.; No. 3, 82s, 6d.; Eglinton, No. 1, 
90s.; No, 3, 80s.; Dalmellington, No. 1, 923.; No. 3, 80s.; Glen- 
garnock, No. 1, 100s.; No. 3, 84s.; Carron, No. 1, 107s. 6d; 
Kinneil, No. 1, 95s.; No. 3, 80s. 

The shipments of pig iron from Scotch ports during the week 
ending the 10th inst. amount to 10,307 tons, showing a decrease 
of 5185 as compared with the corresponding week of 1873. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
2990 tons, being an increase of 1785 over those of the correspond- 
ing week of last year. 

There are several hundred fewer tons of pigs in Connal’s stores 
at Glasgow whilst 1 write than there were at the same time last 
week. The production is also steadily increasing at the different 
ironworks, and at the several districts additional furnaces have been 








the purchasers of all classes of the | 





put in blast during the last few days. ‘These facts bear out the 
remark made above, that the prices have been maintained by 
speculation, and not on account either of any marked diminution 
in the demand or scarcity of production. 

The malleable trade is not nearly so brisk as could be wished, 
Prices are still quoted without alteration, but purchases are being 
made in some cases a good deal below these rates. Ata number 
of the mills the wages of the ironworkers have been reduced, and 
the reduction will very soon be general. It is satisfactory to 
notice that the men, fully alive to the long and serious depression 
in the trade, have hitherto refrained from offering any opposition 
to the reduction of their wages. 

Very little need be said this week with regard to the coal trade 
in the west. Prices have not yet been lowered, as was anticipated, 
and a remarkably good trade is being done, Still the production 
is excessive, and it is believed that a fall is inevitable, 

Since time must elapse before the coal trade of the counties of 
Fife and Clackmannan recovers from the disastrous effects of the 
recent strikes. The opening up of supplies from the west during 
the lock-out has told ~ery much against the eastern coalmasters 
now that they have “st their pits opened. There is also at some 
of the pits a scarcity of miners, many of the men having lef: for 
other places during the strike, and having not yet returned. With 
the view of reviving their orders, the masters have generally re- 
duced their prices on the east coast from 1s. to 2s, 6d. per ton, 
but the result as yet has not been quite satisfactory. The shipping 
trade is inactive, there being very few vessels in the port seeking 
coal cargoes. 

There is at present absolutely no movement of any consequence 
among the miners. The men engaged in the ir mines at 
Lugton, Johnstone, have had their wages reduced 6d, per day, and 
reductions are talked of elsewhere, but so far no opposition has 
been offered. A conference of miners’ delegates was held in 
Glasgow on Tuesday, at which a large number of collieries were 
represented. Mr. Macdonald, M.P., was present, and addressed 
the men on various matters connected with the trade, The pro- 
ceedings were conducted in private, as has been usually the case 
with miners’ meetings since the great strike, the men having a con- 
viction that publicity has been the means of damaging their 
interests, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

AN unsettled feeling continues to prevail in the iron trade of 
this district, and the st le which is now being carried on in the 
West Lancashire coal-field has not tended to strengthea confidence 
in the future, as there is an apprehension in some quarters that 
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@ prolongation of the strike will seriously interfere with the | As a confirmation of statements which have alread om still, Manufacturing coals are in sluggish 
supplies of fuel required by the rolling mills in this district, and | as to the closeness of Belgian competition with Brit iron- comtrashe cam be placed, an consumers Expect got ne ins 
fears are en’ that some of them may have either to run | masters, it may be mentioned that a contractor who has taken | in prices, which in the meantime are in statu quo, 
a short ey y ther. Bp a geome a =~ — _— ing eee eo Sheffield 
ere are, It no unds at presen one e large ound van’ use 
ironworks have as yet pat x eed de ifficulty in obtaining | &c. The total saving by 0 doing out of about S000 woate ot WALES AND ADJOINING COUNTIES, 
supplies, although in some cases a trifle more money may have | ironwork will amount to not less than £1000, n exouneing (From our own Correspondent.) 
been paid, So far as the market is concern has been | £18 10s. per ton as against the £23 10s. of the makers, | Now that most of the collieries are again at work, and the 
decidedly more inclination for business since the 1in who were requested to send = ers, &c, are, | output thus increased, a material result is on the 
quarterly meeting last week, the result of which, as I anticipated | of course, tiron, Inc iron there is very little difference t of following. Fede eens ee ee ee 
a fortnight ago, has been a reduction of £1 per ton in the list | in the prices of thetwo descriptions, A brief statement of this ~ » a8 a coal and remarked to me this’ week, is 
price of manufactured iron. At the Manchester weekly meetings | fact has previously appeared in your columns. dee in this direction, and I hold in my hand the offer of one of 
on Tuoeday thro was a good attondance, and there were morein-| | The half yearly report of the, Shefleld United Gas Light Gum | the largest exporters quoting a ailing lose por ton than he did 
es or and fin’ e maximum end amoun 941, w! i : 
Hanufactured iron delivered in this district is 7s. 6d. to 10s, per | the half follows This is not to be surprised at, if generally 


ton cheaper than it was a week ago, bars being now quoted at 
from £9 5s. to £9 7s. 6d. per ton. Prices in pis iron, however, 
continued firm; no reduction whatever has nm made in the 
quotations for forge qualities, and this necessarily tells seriously 
against the producers of manufactured iron. o. 3 foundry 
ig iron, delivered in the Manchester district, is quoted at about 
4s. 6d, per ton, and No, 4 forge at from 66s, 6d, to 76s. 6d. 

r ton. 

1 the coke trade there has been a better inquiry during the 
past week, and prices are steady. 

Considerable activity continues generally to sgn amongst the 
rolling mills, and in many cases they are so fully engaged that no 
further orders can be booked for this month. Founders, both of 
engineers’ and builders’ castings, are also > 

The large blast furnaces owned by the Wigan Coal and Iron 
Cengeap bare during the last few days been damped down in con- 
sequence of the men having declined to accept the reduction of 
10 per cent., of which notices had been served upon them. The 
matter, however, has now been setiled by the men resolving to 
resume work on the masters’ terms. 

The strike of wagon makers and wheelwrights at Miles Platting 
continues. An attempt has just been made to have the matter 
referred to arbitration, but without success. 

The continuance of the colliers’ strike in West Lancashire is 
necessarily causing some pressure on the coal market, but not to 
the extent that might have been expected. Prices certainly have 
an upward tendency, but none of the leading coalowning concerns 
have yet made any actual alteration in their quotations, although 
in some cases advantage is being taken of the present state of the 
market to demand more money. There is, however, not at present 
any real scarcity of fuel; supplies are coming in freely from out- 
side districts, and beyond the inconvenience attached to slightly 
enhanced prices consumers have no difficulty in covering their 
requirements. 

So far as the strike is concerned, it is not likely that it will 
be of long duration, At present, however, the men, although 
receiving no support from the association, seem determined not to 
accept anything but arbitration; and the masters, on their side, 
also seem determined not to give way. It is scarcely probable, 
however, that the men without support can hold out long. 

The winter session of the Manchester Scientific and Mechanical 
Society was opened on Tuesday, when an interesting paper ‘* On 
the Waste of Power in Cotton Mills” was read by Mr. Evan 
Leigh, C.E., in which he pointed out how English manufacturers 
were behind their continental competitors in appliances for saving 
power. and consequent economy of coal, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue course of business in this town and district does not just 
now vary to any great extent, the prevailing state of things being 
a quiet one. Raw materials are fairly well sustained in value ; 
the demand for ordinary and hematite ores being steadily good, 
although not, in some instances, very large. Messrs, Newton, 
Chambers, and Company, of the Thorncliffe Ironworks, who have 
recently erected two blast furnaces of the most modern construc- 
tion, are using a considerable tonnage of North Lincolnshire and 
Northamptonshire ores, and have made effective arrangements for 
obtaining a sufficient supply of limestone from the Peak Forest 
district for their use. Similar ores are in use at the furnaces of 
the Parkgate Iron Company, William Cooke and Company, 
other concerns in this neighbourhood. At the Atlas Wor 
new blast furnaces I believe British hematites mixed with ores 
from Elba or Algiers are baer | made use of pending the arrival of 
a full supply from the Spanish mines of the company. 

Sir John Brown, Mr. Mark Firth, and Mr, B. P. Broomhead, of 
Sheffield, together with Mr. Wood, engineer, of London, have 
just returned from a visit to the mining works at and near Bilbao 
—a visit attended with some risk to themselves, taking into con- 
sideration the existing state of things in that part of Spain. They 
left London on September 20th, travelled through France as far 
as fashionable Biarritz, and sailed from asmall port in the vicinity 
to Portugalete, which is, as everybody knows, at the mouth of the 
river Nervoin, close to the port of Bilbao, The Bilbao Iron Com- 
pany, it may be said, have already spent about £400,000 in the 
construction of a landing stage, and a line of railway about fourteen 
miles in length. This short length of line has been made literally 
along the face of the mountains, and asa piece of engineering work 
takes a very high rank even amongst lines of that class. There 
is not one viaduct. Owing to the difficulty experienced in obtain- 
ing a sufficient number of workmen, the works have not made 
such progress as they otherwise would have done; but it is still 
anticipated that by the end of this year, or early in 1875, the 
Galdames ore mountain will be reached. This great deposit is so 
well known, that I need not describe it here ; but it may be men- 
tioned, that its ore yields at least 55 per cent. of pure iron of the 
very best hematite quality. Shipments willin all probability be 
commenced on a commercial scale in the course of a few months, 
to the very great benefit of one or two of the leading Sheffield 
firms. Further details of this interesting iron district will shortly 
be to hand, the Sheffield Daily Telegraph having despatched an 
pg Nana to Spain for the purpose of specially describing 

the place. 

Pig iron is, if anything, a little easier, in sympath with the 
drop in prices which has taken place in Staffordshire, Shropshire, 
Worcestershire, and other iron districts. Cleveland No. 3 pig is 
held at about 65s., other foundry descriptions being in proportion, 
Millom Bessemer, No. 1, is 95s.; No, 2, 92s. 6d.; and Ro. 3, 90s. ; 
ordinary hematite, No, 3, being 903.; Nos. 4 and 5, 87s. 6d.; Man 
W, 105s. per ton. Maryport and some other figures are a shade 
less than these. Thus, Maryport hematite, Nos. 1, 2, and 3, are 
95s.; No. 5, M and W, 90s.; Bessemer, No, 1, £5; No. 2, £417s. 6d.; 
and No. 3, £4 15s, per ton at the works, Large lots can, however, 
be had delivered at about these rates. 

In merchant iron there is only a moderate business doing at the 
rices lately quoted in your columns, I do not hear of an 
urther fall in fest or ordinary Yorkshire iron, the former, as we 

as certain Derbyshire productions, being in tolerably extensive 
demand for special purposes. Some of the principal firms are 
doing an improved business in cast steel, an improvement owing, 
Iam informed, to the receipt of several American orders of con- 
siderable proportion. There is a little better ing for crucible 
and Siemens’ steel, as well as for cast steel-of a quality suited for 
being worked up into the cutting of agricultural and other™ 
machinery, machine tools, tools, saws, as well as for finer 
purposes, Rod steel meets with a moderately good sale for the 
spindles, &c., appertaining to cotton spinning machinery. 

Some classes of tools meet with a very enco call. 
Australia, as well as India, is taking good consignments o’ edge- 

wi 


pecial purposes, besides 
there is a steady inquiry for steel hammers, woodworking, and 
other kinds of machinery, Joiners’ tools continue to be in mode- 


year’s profits are only £18,266, ro balance £2674 
te be taken from the reserve fund, such fund being then stated at 
£36,400. Mr. Herbert Unwin has—as already recorded in THE 
ENGINEER—resigned his appointment of engineer to the company, 
and Mr, John Young, manager of the British Gaslight Company’s 
Works at Hull, has been selected to fill the so caused. 

An extraordinary meeting of the shareholders in Sheffield 
Waterworks Company, held on Monday, decided to sanction the 
borrowing of sums on mortgage not exceeding £55,333, being the 
second one-third of £166,000 which the company is authorised 
to borrow under their Act of 1867. 

The coal trade is in a moderately healthy condition so far as 
house coal is concerned. A considerable tonnage is sent to 
London by rail, and efforts are being made to push its sale, as 
well as that of steam coal, in Manchester. Slack and small engine 
fuel is supplied in excess of the demand, and consequently prices 
are somewhat easier for that class of fuel. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE has been no change worth speaking of in the condition of 
the North of Engiand iron trade during the past ten days. Pig 
iron still remains at its now almost stationary figure of 65s. to 
66s. for No. 3, other qualities being quoted in their customary 
proportion. At a eae on Tuesday, very little business 
was done, buyers holding aloof in the confident expectation of 
being able before long to obtain more favourable terms. In this 
belief they are likely to be correct; during the whole of the 
autumn it has been impossible with all the pressure that the re- 
quirements of the shipping season were able to put upon the trade, 
and with the continued high value of labour and other commo- 
dities, to acquire any substantial advance of prices ; and now that 
that pressure is being removed by the close of the Baltic and 
other ports, it is more than likely that a further fall of quotations 
will ensue, especially when we take into account the fact that 
wages in all collateral branches of industry are being reduced. 
The quotations now current are considerably higher than those 
that prevailed anterior to the late inflation of demand, and 
within the last twenty years it was found ible to 
produce Cleveland pig iron at 30s, per ton, or from BOs. to 40s. 
perton less than the rates now current. All the conditions affecting 
the pig iron manufacture have certainly changed since then, but 
what has been may be again, and when it is considered that the 
average of the ten years antecedent to 1870 did not exceed 50s, 

r ton for No, 3, it is manifest that there is still a large margin 
fott for fluctuation in a downward direction. There are those 
who hold that the tendencies of the market point upwards 
rather than downwards, and some buyers who can afford to 
hold their iron in their own hands prefer to do so rather than 
throw it upon the market at so critical and uncertain a time as 
the present. But then it is important to observe that without 
any sour corr ding of demand there has 
recently been a very considerable increase of production, two new 
furnaces having been blown in only last week at the Clarence 
Works and one the week before at the Middleton Ironworks, near 
Darlington, while it is expected that within the next two or three 
months at least half a dozen more, some of them new, and others 
old furnaces out for repairs at the present time, will be put in 
blast, thus adding in the aggregate from 3000 to 4000 tons a week 
to the production of the Cleveland district as compared with the 
make of iron at the present time. It will require a very con- 
siderable accretion of demand to so far meet this extended yield 
as to keep prices up to their present range. It is true that stocks 
in makers ‘hands are not at the present time unusually large, but 
that is not much to say at this period of the year, when shippers 
usually put heavy Spee for delivery on pig iron manufacturers. 

There is some talk of a further reduction of the wages of blast 
furnacemen in the North of England. 

In the rail trade I am unable to note any substantial im prove- 
ment. Inquiries for rails are said to be numerous, but they do not 
lead to the placing of many new contracts, and meanwhile a great 
many rail-producing furnaces are laid off. 

Plate makers, on the other hand, are so well supplied with 
orders that a gentleman largely engaged in this branch of the 
trade told me the other day, it is a most difficult matter to place 
an order fora hundred tons of boiler plates for anything like 
speedy delivery. Most of the works engaged in this branch of the 
trade have their hands full, although prices are still said to be far 
from ordinarily remunerative. 

The shipbuilding trade of the Tyne, Wear, and Tees is in a pros- 

rous state. Some half a dozen vessels have been launched 

uring the past week, none of them, however, possessing any 
features so special as to call for comment or description. 

The recent critical, abnormal, and unequal condition of things 
in the manufactured iron trade have done a great deal to destroy 
credit, and there are many rumours of insolvency on the part of 
rms more or less directly connected with this branch of the staple 
industry of the North. Commercial confidence, indeed, has been 
sadly shaken by recent events, and there are many who think that 
the worst is not yet over. One thing is certain, and that is—that 
the firms or companies engaged in the manufactured iron trade 
capable of paying dividends on this year’s operations will be the 
exception rather than the rule. 

Newcastle is at the present time greatly exercised over the 
question of its water supply, The resources of the present water 
company have proved to be totally inadequate to the requirements 
of the town, and numerous schemes are proposed for the purpose 
of supplemen' or superseding the present supply. The most 
thorough and tic of these is the scheme proposed by Mr. 
Newall to bring the water supply of Newcastle from Lake Ulls- 
water—a distance of over a hundred miles—at a cost of something 
like a million and a-half ster! Another scheme proposes to 
bring the ry from several Northumberland lakes, near Halt- 





whistle; while a third project aims at taking the water for 
manufacturing p entirely from the upper reaches of the 
Tyne. Nothing definite, however, has yet been determined on. 


The Durham Coal Trade Arbitration commenced at Newcastle 
on Tuesday, before Mr. D. Dale and Mr. Leeman, M.P., for the 
masters, and Mr, Burt, M.P., and Mr. Lloyd Jones, for 
The proceedi were private, but it is understood that the 
masters concluded their case on Tuesday, and that the case of the 
men will be opened on Thursday forenoon. The arbitration is 
likely to be concluded this week, and the services of Mr, Russell 
Gurney, M.P., who was selected as umpire, will only be called 
into requisition in the event of the four arbitrators failing to agree. 

A grave difficulty is threatened in the Northumber! coal 
trade. The masters’ notices of a 20 per cent. reduction in wages 
will expire on Wi next, and it is said that the men will 
offer resistance to the enforcement of the notice. op Redan 
taken to have the matter referred to arbitration; and altho be 
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rately brisk request, 


men have not agreed to an: eee ¢ ae it is 
that arbitration will prove the vent of the ‘difficulty. 

Pending the results of the trade arbitrations now going on and 
in prospect, the coal trade may be said to be at a complete stand- 








followed out; if I am able 


Small 

iron trade is dull, is quite a drug, and has fallen to about one-half 
its old price twelve months ago. I note also another pit in the 
Merthyr Valley sto; with its coke ovens. In the Rhondda 
Valley, however, coke is still extensively made, so there must yet 
be a good demand somewhere. The hilly men are ly 
at work again, but there are several collieries in the Swansea 
Valley idle, the men objecting to the “ drop.” 

No definite time has yet been fixed for the introduction of the 
contract rules, and I think that the Coalowners’ Association will 
act wisely in a fit until jthe end of the year. Th 
are certain to meet with opposition, and a warm discussion wi 
take place when the introduction does occur. Some of the coal- 
owners are of this opinion :—They hold that the rules are of vital 
eta, and knowing that they have now the ‘‘ whip hand,” 
think that no time is more favo than the present. I too 
quite agree in the necessity of the practical adoption of the rules, 
but demur to the raising at present of any question that will 
interfere with the tranquil working of the men. Three months 
tranquillity is much needed to restore the loss of the Welsh 
trade, One of the Rhymney collieries, known as Pidwallt, was 
inundated this week, and is now deserted, with about 10ft. of 
“Hebe con eee 

e iron e, though dull, is a little more hopeful than when 
I last wrote. Differences still exist at Landore saa Ebbw Vale. 
At the latter place the trad hanics, fitters, &c.—are 
dissatisfied, but at Treforest, Dowlais, Tredegar, Blaina, Ply- 
mouth, and Nantyglo, prospects are looking up. Cyfarthfa 
is still quiet; one solitary blast furnace throws its glare over a 
large tract of gloom and disuse, and the works, often noticed as 
the most compact and best managed in the world, are literally 
very little more than a smithy compared with the Cyfarthfa of the 





past. 

The men now out at Landore number about 1500. The directors 
meet on Saturday, and a strong effort will be made to bring about 
an amicable arrangement. 
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CONSTANT AND —-* WATER 
S) 


Tue question of deciding between the constant and inter- 
mittent systems of water supply is one that for some time 
has received a considerable amount of attention from 
the engineers and am 9g of the principal waterworks, 
not ps a the metropolis, but throughout the country. 
Theoretically, there can be no doubt as to the advisability 
of adopting the constant supply system wherever it is prac- 
ticable to do so, for the advantages which it are 
very great. In the first place, the luxury of having the 
water always “on” is one that every Londoner can appre- 
ciate, not only for household purposes, but also for extin- 
guishing fires, as the mains being constantly charged, the 
time—often considerable—which now elapses between the 
discovery of a fire and the arrival of a turncock to turn 
on the water is saved, and that at a period when every 
moment is of the utmost value. Secondly, the obnoxious 
cisterns can be dispensed with, and the water delivered 
direct from the mains, thus insuring a degree of purity 
and freshness which unfortunately is only too rare at pre- 
sent, for in the great majority of houses these cisterns are 
placed in situations most difficult of access for the purpose 
of cleaning, while the overflow pipe, being connected with 
the drains and often direct to the soil pipe of a water- 
closet, is the means of bringing obnoxious gases into con- 
tact with the water stored in the cisterns. In the case of 
towns supplied with very soft water, it is also most unde- 
sirable that it should remain for any length of time in 
cisterns lined with lead, as they most frequently are. 
These objections to the use of cisterns apply equally to the 
best description of houses and to those occupied by the 
poorer classes, for it is generally in the best houses that the 
cisterns are placed in the most inaccessible positions, while 
in the worst houses they are frequently too small to hold 
the requisite quantity for daily use, and are often placed 
in such unprotected situations that, being unprovided with 
covers, they are the receptacles of various descriptions of 
filth, In addition to these drawbacks, the intermittent 
supply system involves a considerable increase in the 
working expenditure, owing to the number of turncocks 
required to turn the water on and off at the fixed hours. 
Taking all these drawbacks into consideration, it must 
appear rather surprising that the intermittent system 
should still hold its own; but unfortunately the constant 
service has one serious defect, and that is that it un- 
doubtedly increases to an enormous extent the consump- 
tion of water. 

Many towns, when they have completed the construction 
of new and extensive waterworks, commence the constant 
supply system, to the great delight of their inhabitants. 
As time goes on, the population increases, so does the con- 
sumption; a dry season follows, and the supply runs short. 
It is then found that the quantity of water wasted is some- 
thing incredible, and the most obvious way of checking 
waste and husbanding the supply is to return to the inter- 
mittent system. In most cases this is found to effect a 
very considerable saving, and is consequently persevered 
with. The quantity of water wasted in a large city sup- 
plied on the constant service principle is generally enor- 
mous. Recently it was stated that the quantity supposed 
to be wasted in Dublin nearly equalled the amount actually 
consumed, and in some other towns the waste is nearly 
as great. But reverting to the intermittent system is not 
the only method of checking waste and diminishing the 
consumption. The more scientific method is to remove all 
defective pipes and enforce the introduction of appliances 
for the prevention of waste, great numbers of which are 
before the public, possessing various degrees of merit. In 
the case of providing a town with an entirely new system 
of water supply, there is not any t difficulty in insurin 
the adoption of suitable fittings By the consumers; and f 
it is determined at the outset to adopt the constant supply 
system, the great expense of cisterns being saved, the con- 
sumers do not object to a slight increase in the cost of the 
fittings; but in the case of a town with an old-established 
> age of water supply the matter is quite different. Then 
the cistern and fittings are already in existence, and to 
oe —— _ ae k waste a house to house visitation 

opted. is isa most expensive pro owing 
to the considerable number of pa seat a who 
ought to be well paid, in order to insure their intelligence 
and respectability, and to place them above the suspicion 
of corruption. This house to house visitation is also a 
source of great annoyance to the inhabitants, and puts the 
——e householder who keeps his fittings in good 
order and uses the water properly to the same inconve- 
nience as his careless neighbour. Owners of property, too, 
are frequently put to great expense and annoyance, through 
the authorities resolving that none but a certain class of 
service cisterns and — shall be employed, and con- 
demning those in use, although they may be in perfect 
order and have been erected and used for years without 
any objection being made to them. In fact, we know of 
few more trying times for property owners then when the 
local authorities suddenly me convinced of the neces- 
sity of doing “something” to check the waste of water 
without having definitely decided what that “something” 
should be. hat with visits of water inspectors, notices 
to remove taps out of a pew and substitute 
stand-pipes for the supply of whole courts, condemning 
cisterns, taps, water-closets, &c., the unfortunate agent or 
owner has a lively time of it; for although in all cases he 
has not to make the alterations at his individual expense, 
still the annoyance ia great, and the water-rate is increased. 

It is a well ascertained fact that with the constant service 
a very large amount of waste takes at night owing 
to the practice of leaving taps, wa’ oset valves, &c., 
open, with the very laudable intention of flushing the 
drains, but which unfortunately consumes a considerable 
quantity of water. A midnight visitation would not be 
tolerated, although we believe it has been attempted in 


some places, In order to simplify the inspection, and to 
prevent the inspectors from repeatedly going over the 
ground where no waste is taking place, and ~ a to 

the nocturnal consumption, it has long been felt that some 


description of meter which would indicate the actual con- 
sumption going on in any district at any given time would 
be of great service. The ordinary water meters will not 
do this, as if one of them were attached to the service pipe 
of any district it would merely record the total quantity of 
water passing through it in a given time, and in order to 
obtain any satisfactory results it would have to be visited 
at frequent intervals throughout the day and night, which 
would be a tedious and costly process, and moreover is 
liable to error, as there is no self registration. It was 
under these circumstances that Mr. Deacon, the borough 
and water engineer of Liverpool, devised his “ waste 
water meter,” which we illustrated and described fully in 
our issue of January 23, 1874. This meter has been used to 
some extent by the Corporation of Liverpool, but before 
deciding upon its extensive adoption they determined to 
consult Mr. F. J. Bramwell, C.E., upon the merits of the 
invention. This gentleman has recently sent in his re- 
port, in which he draws attention to the fact that “even 
in the rare case where a town has a practically unlimited 
supply of water, it is most undesirable that it should be 
wantonly wasted, not only because the habit of waste is 
bad in itself, but also because the consumption of such a 
town is referred to as a sort of standard in the case of other 
towns where a waste is going on, and where in all pro- 
bability it cannot be so well afforded, and the authorities 
of these towns seek to justify themselves by showing that 
their expenditure of water cannot be so very bad because, 
after all, their consumption per head is far below that of 
the particular town where an almost illimitable supply 
has engendered the practice of gross waste.” After treating 
most of the advanta, of constant over intermittent 
supply, or rather the defects of the latter system, to which 
we have alluded in the commencement of this article, Mr. 
Bramwell proceeds to describe the construction and action 
of Mr. Deacon’s meter, for which we must refer our readers 
to our previous description. He then gives some very in- 
teresting details of how the officials make use of this meter, 
and gives an account of one night’s proceedings, wherein 
he assisted personally. On reaching the meter between 
eleven o’clock and midnight, it was found that the con- 
sumption was at the rate of nearly 3000 gallons per hour. 
This was clearly a consumption which could not arise from 
any proper use of the water at that time of night. In 
our to ascertain at which of the houses in the district 
the waste was taking place, the inspector applies the 
turning key to the stop-cock on the service pipe of each 
house, and by applying his ear to the top of the key it 
acts as a stethoscope, and those who are accustomed to its 
use can readily detect the of even small quantities 
of water, and if they are in doubt the partial closing of 
the cock generally sets the question at rest, as the dimi- 
nution of the aperture adds to the velocity of the current 
and increases the sound. If water is heard to , the 
cock is shut, and the number of the house and the extent 
of the noise are entered in the inspector’s book. When every 
cock through which the passage of water can be detected 
has been closed the meter is revisited. On the occasion of 
Mr. Bramwell’s visit, the result of the closing of the cocks 
where noise was heard ,was to diminish the rate of expen- 
diture from 3000 gallons per hour to 720 gallons per hour, 
By the assistance of this meter only those houses need 
be visited where the waste was detected, and the labour 
and loss of time of a house to house visitation avoided, and 
the offence of such a visit is spared to a person whose 
fittings are in good order. 

As to the sensitiveness of the meter, Mr. Bramwell gives 
the following instance :—“ At about half-past one in the 
morning we had reached a place where a great rush of 
water was heard. This was found to proceed from the 
leaving open of a tap which supplied a public trough- 
closet in a court ; this tap we closed, and noted the exact 
time. On examining the meter paper a distinct vertical 
line was found to have been drawn at this very hour, indi- 
cating the reductio& of a large number of gallons per hour.” 
In order thoroughly to test the accuracy of the meter, Mr. 
Bramwell had stand-pipes fixed in various places on the 
service main, so that he could make waste whenever he 
desired, and it was ascertained that the meter was as 
sensitive to the opening and closing of the hydrants at the 
most distant parts of the service as it was to the move- 
ments of those close to it. The waste water meter also 
enables the engineer to ascertain the condition of the 
mains, by closing all the stop-cocks on the service pipes, 
when, of course, there should be no flow through the meter 
if the mains are in perfect condition. 

In conclusion, Mr. Bramwell states that he considers the 
meter to be thoroughly effective for the purpose for which 
it is intended, that it is not likely to get out of order, and 
that its first cost should be, when manufactured in quan- 
tities, extremely moderate. Mr. Bramwell therefore “ ad- 
vises the corporation to employ the waste water meter in 
all their districts, and has no doubt, that if this is done, 
not only will the ave expenditure per head be most 
materially diminished, but that that diminution will be 
accompanied by all the benefits and all the simplicities in 
service attendant upon a constant supply.” 

We have no doubt that a t many of the results pre- 
dicted by Mr. Bramwell will attend the adoption of the 
new meter; but it should not be lost sight of that several 
of the modes of detecting waste described by Mr. Bramwell 
such as using the turning-key as a stethoscope, closin all 
the sto on the service pipes, and noticing the ibe 
through the meter on the main, can be effected quite as 
readily with an ordi meter as with the new one, 
which, although Mr. Bramwell states is not likely to get 
= of —  ¥ 2 a much more —— me 
with its an -registering apparatus, @ ordi- 
nary meter, and better adapted, = our opinion, to be 

in the office of the engineer of the ict than in 
a cast iron box below the footpath. We would also 
suggest an improvement in the mode of registering the 
consumption on the meter papers. Those forwarded to us 
for inspection appear to be metallic paper, as used for 
notebooks, and the marks of the pencil are in some in- 


check | stances exceedingly vague and indistinct. Moreover, the 





variation in the rate of consumption, or as Mr, Bramwell 


prefers to call it—expenditure, in one hour, a too 
great to be correct. For example, in cos tans we 
notice the consumption to fluctuate from 3800 gallons to 
250 gallons, and in another from 4900 to 1800 gallons 
hour. We do not clearly see how the average consumption 
in each hour, which is worked out at the foot of each 
column of the diagrams before us, can be ascertained from 
the erratic lines of the pencil. If the recommendation of 
Mr. Bramwell is adopted, and this meter used extensively 
by the Corporation of Liverpool, we shall watch for the 
results of the practical working of a number of these 
meters with much interest. 

Mr. Deacon has recently furnished a report to the Water 
Committee “On the Liverpool Water Supply, the Pre- 
vention of Waste? and the advantages of Constant over 
Intermittent Service.” The report is accompanied by a 
table showing the rainfall at Rivington and the quantity 
of water supplied to Liverpool from the year 1857 to 1874, 
both from Rivington and pumped from the wells; and also 
a diagram which not only indicates the quantities which 
have supplied during the past, but also attempts to 
prophecy the probable conditions of supply and demand 
for the future, under various conditions, such as the 
following:—“ Maximum available yield without influencing 
supply to following year,” “actual total supply,” * esti- 
mated total demand with constant service,” “ estimated 
domestic demand with constant service.” We think the 
town councillors of Liverpool should take it as a very 
great —- to have such a document as this pre- 
sented to them for their enlightenment, for it shows the high 
opivion their officials must of the intelligence 
and quickness of perception of their masters, which must 
be far superior to that of most similarly constituted public 
bodies, if they can understand the diagram in question. 
As far as we can unravel its mysteries, the “‘ demand,” not 
the “consumption” or “expenditure,” is to diminish from 
the present time up to the middle of 1878, after which date 
the 5 i ives no information except as to the “actual 
total supply,” which is to drop from 6400 million gallons 
per annum at the commencement of the present year to 
5600 million gallons at the end of this year, after which it 
is to remain constant until the end of—the diagram in 
1880, the fluctuations of population notwithstanding. We 
nae ea these highly desirable results are to be obtained 

y the constant use night and morning of the engineer's 
waste water meter. Badi apart, we notice that the 
report states that there can be no doubt that the waste of 
water has lately increased at a much higher rate than the 
population, and it is no doubt highly desirable to take 
prompt measures to check this waste. The second section 
gives the change in the condition as to supply and demand 
capable of being effected by the district waste-water meter 
system. Fourteen districts containing a population of 
31,000 had been fitted with ordinary piston meters, and 
examinations and repairs ie as were found necessary. 
Before the system was commenced the supply to the 31,000 
— was—on the constant service, 33°55 gallons per 

ead per day; on the intermittent service, 19°59 gallons 
per head per day; while by means taken to prevent 
waste the quantity supplied on constant service has been 
brought down to 12°25 gallons per head per day. These 
figures prove (1) the enormous waste which does take 
place under constant service without proper precautions to 
check it; (2) the considerable saving that can be effected 
by resorting to the intermittent system ; (3) the com- 
paratively small quantity of water actually used when the 
fittings and pipes are in good order and wilful waste pre- 
vented, though Mr. Deacon considers that 12} gallons 
does not represent the actual consumption, as he states 
that a large amount of waste still continues to take place 
from worn-out and defective fittings, which, though well 
known, require vigilant watching to bring them within 
the very limited powers of the corporation. It is worthy 
of notice that the quantity supplied under the improved 
constant service is seven gallons per head less than under 
the old intermittent system. If this saving could be 
extended to the whole population it would represent 
1589 million gallons a year, or four times as much as is 
expected from the additional reservoir now in course of 
construction. 

One great difficulty encountered by the authorities in 
Liverpool is the fact that large numbers of tenements are 
not —— with stop-cocks on the service pipes, and prac- 
tically no good results can be obtained in a district until 
every service pipe is provided with one. This is now being 
done at the expense of the corporation, and the cost of 
these stop-cocks should not be charged to the waste preven- 
tion account, as it is most desirable that there should be a 
stop-cock on every service pipe, not only to enable plumbers 
to effect repairs within the house without shutting the 
water off from au entire district, but also giving the 
authorities the control over the water in case of non-pay- 
ment of rates, &c. We need hardly say that all new 
buildings are required to be fitted with stop-cocks, as is the 
case in all of our large towns, 

The third section of the report comprises the induce- 
ments to return to the constant service. To most of these 
we have already alluded, but Mr. Deacon draws attention 
to one important circumstance which should not be lost 
sight of, namely, that when the mains become empty under 
the intermittent system they frequently become 
with air drawn from drains and sewers, and two cases are 
mentioned in which direct communication has been disco- 
vered between the mains and the sewers, causing great 
waste when the water was on, and sources of danger to 
health when the mains were empty. Mr. Deacon concludes 
his report with five recommendations as follows: -(1) That 
if the present rate of demand be not altered there is every 
prospect of a most serious dearth of water resul 
during the next few years; (2) that such rate of deman 
is capable of being altered in a comparatively short period 
by pert the district system for the prevention of waste, 
which will produce great ultimate economy in the main- 
tenance of works for the distribution of water, and avert 
the probability of such a catastrophe as that above referred 
to; (3) that the system of intermittent supply is dangerous 





on sanitary grounds, inconvenient in many respects, and 
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expensive as regards its influence on pipes and fittings; (4) | beg pardon, benzoline. In all cases the casks, or canisters, 
that when the waste has been reduced, district by district, | or other vessels used for holding-these things are, we are 
to the anticipated extent, constant service may be given | assured, simply perfect, and incapable of improvement. 
with a total consumption of water considerably less than ; The public will, we fancy, hardly rest content with this 


that under the former intermittent system; (5) that, never- 
theless, every exertion should be made to obtain a new 
and ample supply of water as soon as possible, which 
cannot in all probability be until the year 1882. 

We cannot say that we believe that the fourth recom- 
mendation, or rather opinion, will ever be fulfilled, or that 
any large town can be supplied on the constant service 
system with a smaller quantity of water than on the 
intermittent system, except by an expenditure for im- 
proved fittings and inspection which would be obnoxious 
to the feelings of the inhabitants and a heavy pecuniary 
tax ; for it must not be forgotten that the best fittings and 
mains will wear out, and that after a district has been 
pronounced in good order, and is left to itself, new defects 
will soon spring into existenge, and we think the calcula- 
tions which Mr. Deacon has founded on the results of a 
few districts, kept under constant supervision for a limited 
period, do not correctly indicate the actual results which 
would be obtained if the whole town was placed upon 
constant service. It is quite true that the waste in the 
old and low parts of the town is excessive, but we should 
be glad to learn the saving effected in one of the newer and 
better parts of the town by the adoption of constant service, 
waste-water meters, and inspection. It by no means 
follows that, because seven gallons a head has been saved 
in one district, that the same result would follow in another ; 
and unless this is the case we fear that prophesies based on 
diagrams will prove fallacious. In conclusion, we are em- 
gee sae in favour of “ constant supply,” whenever it can 
»e adopted ; but we do not think it is as economical of 
water as the intermittent system. Waste takes place 
under both systems, and no doubt the efforts now being 
made in Liverpool to check that waste will be watched 
with interest by all those who are connected with water 


supply. 








LEGISLATION ON EXPLOSIVES. 
No, II. 

Tux jury empanelled to inquire into the cause of the 
recent gunpowder explosion terminated their labours on 
Monday, and after about one hour’s consultation returned 
the following verdict :—* We find that Charles Bexson, 
William Taylor, and Jonathan Holloway met their deaths 
by an explosion of gunpowder on board the Tilbury; that 
the said explosion was caused by the ignition of the vapour 
of benzoline by tire or light in the cabin of the Tilbury; 
that in the stowage or transport of the cargo, the Grand 
Junction Canal Company omitted proper precautions, and 
were guilty of gross negligence. We further say that the 
existing statutory laws are entirely inadequate to secure 
the public safety in these matters.” We have every reason 
to believe that the verdict is perfectly satisfactory. Major 
Majendie’s evidence was backed up by a very pretty ex- 
periment which no doubt carried conviction to the jury. 
He first proved that benzoline does in practice leak through 
the bungs of the casks in which it is stored, either in the 
form of vapour or as a liquid, which almost immediately 
evaporates, Ife produced in court a sponge with which he 
had dried the bung of a cask containing benzoline, and 
regarded as a fair example of the way in which the hydro- 
carbon is made up for transit, and he showed that 
although this sponge had already been made the subject of 
one experiment, it still sent off benzoline vapour. He 
next produced in court a model barge. Into this, at the 
bow, he poured a small quantity of benzoline. He then 
covered the barge up, and, after an interval of a few 
minutes, he introduced a lighted taper into the cabin of 
the model. A small explosion immediately followed, 
blowing the cover off the miniature craft. Nothing could 
be prettier, or more conclusive. On board the Tilbury 
powder casks and those containing benzoline or petroleum 
spirit, were stowed together. A close tarpaulin was drawn 
over all, The petroleum spirit leaked through the bungs. 
The vapour accumulated under the tarpaulin, and finally 
found its way through a small ventilator into the cabin 
where a lamp was burning. An explosion ensued not very 
severe in character, and very shortly afterwards the powder 
ignited, and we know the rest. The only weak point 
in Major Majendie’s reasoning lies in the fact that a 
detinite interval did certainly elapse between the ex- 
plosion of the benzoline vapour and that of the pow- 
der, and it is not easy to account for this interval. It 
is a peculiarity of the explosions of mixed gas and air that 
they are excessively rapid; and if the powder did not 
ignite at the flash it is not quite easy to see why it should 
ignite subsequently, unless we suppose that a cask of 
benzoline either leaked profusely before or was caused to 
leak subsequently by the gas posts he sage that the liquid 
caught fire and burned through a powder cask, But it is 
also possible that a powder cask was staved by the shock, 
and that the loose powder was subsequently ignited by a 
spark left as a relic of the gas explosion. Be this as it 
may, however, we see no reason to doubt that the ignition 
of petroleum vapour was the proximate cause of the catas- 
trophe, and this being the case we need not inquire too 
curiously into matters of detail. The great truth is forced 
home that had the powder been carried by itself there 
would have been no explosion. The occurrence has 
brought to light the fact that powder is habitually carried 
through the metropolis with the most reckless dis- 
regard for consequences; and the public have at 
last taken the alarm, and “something will be done.” 
The canal company protest that they do not know how 
they are to carry powder more safely than it was carried 
on ae” the Tilbury;' and they have for the present de- 
clined to carry it at all. This is a substantial confession of 
want of administrative capacity which is not without 
interest. We regard this decision not to carry powder as 
being under the circumstances exceedingly prudent; but it 
is open to the objection that it may cause some inconve- 
nience down the country to those engaged in mining and 
blasting operations, We also find that there is a remark- 
able identity of opinion among the gentlemen who sell 
gunpowder and the gentlemen who deal in petroleum—we 
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| statement; and they will not form very exalted opinions of 


canal companies who can devise no better system of carry- 
ing explosives than that adopted in the case of the Tilbury, 
or of benzoline merchants who cannot contrive a vapour- 
tight vessel, or of powder manufacturers who can only use 
the ordinary flimsy casks, and find it necessary to send four 
or five van loads of powder, all in close proximity, through 
crowded London thoroughfares. With the facts elicited 
by the coroner’s inquest, concluded on Monday, before the 
world, it is impossible that legislation on the storage and 
transit of gunpowder can be delayed much longer. And 
it is fortunate that Major Majendie’s investigations leave 
little doubt as to the direction which legislation should 
take. Ina word, the whole subject is ripe. In our im- 
pression for October 9th, we enumerated some of the 
defects of the existing law. We shall now proceed to set 
forth one or two of the remedies proposed. “ When,” 
writes Major Majendie— 

“We consider that gunpowder may be conveyed in the same 
carts as ordinary goods, with, for example, a consignment of 
lucifer matches and the like, that it is frequently so carried, that 
the persons carrying it may if they choose, and frequently do, 
smoke on their carts, and stop at publichouses, their carts con- 
tuining the powder being left standing at the door, that there is 
no power of interference to check dangerous practices in the trans- 
port of powder vested in the police or any other authority, that in 
the case of quantities of powder not exceeding 100 |b, none of the 
provisions of the Act, such as they are, apply ; that as much as 
14 tons may be conveyed in ordinary open farm labourers’ carts 
or wagons, full of grit, and with exposed iron fittings, so long as 
the powder barrels--which, as I have shown, are frequently leaky 
and defective—are covered with a wadmiltilt or tarpaulin, and 
that powder is frequently thus conveyed through the most populous 
districts, not merely in single carts or wagons, but in consign- 
ments of several tons at a time, that there is no penalty attaching 
to the doing of any dangerous act to or near powder carts in 
transport, it will hardly be disputed that the Act is lamentably 
defective.” 

The explosion on board the Tilbury supplies the strongest 
possible confirmation of the accuracy of our author’s views 
on this point. The remedy suggested is extremely simple, 
Every vehicle used for the conveyance of gunpowder should 
be regarded as a magazine, and treated accordingly. This 
is the great principle involved; and as carts and boats 
move of necessity through populous places, while magazines 
are usually situated in calianensal places, as far as may 
be from human habitations, it is evident that the precau- 
tions to be used in the case of a stationary magazine should 
be very rigorously enforced indeed in the case of locomo- 
tive magazines. Major Majendie suggests—(1) That the 
carriage of gunpowder and other explosives in a compart- 
ment separate from other goods should be compulsory ; 
(2) that carriers and others conveying gunpowder should 
be forbidden to do any act tending to cause explosion, 
such as smoking in their carts, &c.; (3) that the police 
and any duly appointed inspector should have the power 
of interference in the event of their observing any danger- 
ous conduct on the part of a carrier or other person charged 
with the conveyance of gunpowder; (4) that a heavy 
penalty should attach to non-declaration of explosive 
goods; (5) that all conveyances having in them more than 
a certain quantity of gunpowder or other explosives, 
should be required to have the word “ gunpowder,” or 
other distinguishing mark—such as a on flag with the 
word “ gunpowder ” on it—attached to them ; (6) wagons 
or carts designed for the carrying of more than a certain 
quantity of powder—say about 5 cwt.—ought to be duly 
licensed for that purpose. 

Important and interesting as are questions connected 

with the carriage of powder by land, those concerning its 
carriage by water just at this moment are more attractive. 
We cannot find that Major Majendie contemplated the 
carriage of petroleum — and powder in the one barge; 
at least, he does not allude to the matter in his report. 
After stating the general bearing of the existing law on 
the conveyance of explosives by water, and pointing out 
its defects, he goes on to suggest his remedy. (1) The 
Commissioners or Conservators and the Dock and Harbour 
Boards of all navigable rivers, &c., should be empowered 
and required to frame byelaws for the regulation of the 
carrying of explosives, and the mooring, &c., of vessels 
containing explosives, within their jurisdiction, such bye- 
laws being submitted to the Secretary of State for 
approval ; (2) all vessels, except those trading beyond sea 
or coastwise, designed to carry powder, &c., should be 
licensed by the foregoing local authorities, on a certificate 
from some competent officer to be appointed by those 
authorities, or, if preferred, on a certificate from the 
inspectors of gunpowder works; (3) all floating magazines 
should be duly licensed only on the certificate of the 
inspector of gunpowder works; (4) all persons holding 
floating magazines or having powder vessels should be 
licensed, con should frame rules (to be submitted to the 
Secretary of State) for the guidance of their workpeople, 
and power to enforce the same, and to apprehend persons 
doing dangerous acts, &c, in, to, or about powder vessels, 
should be provided ; (5) power to institute inspections of 
»owder vessels should be vested in the river, dock, and 
a nl authorities ; (6) powder vessels should be suitably 
and plainly distinguished, and regulations as to the mooring 
of such vessels and of other vessels in relation to them 
should be vested in the river authorities ; (7) in the case 
of vessels going coastwise or beyond sea, all that would be 
practicable would be to insist upon a proper place being 
provided for the storage of the powder apart from the 
miscellaneous goods ; it would not be necessary to limit 
the quantity, as 500 1b. probably would as effectually 
destroy the vessel as 5000 Ib., and therefore the one thing 
to be attended to here is to prevent accidents ; perhaps 
some means of flooding the magazine in the event of fire 
ought to be insisted upon. 

t will no doubt be urged that such enactments as these 
would bear heavily on the trade in explosives ; but it is 
found in practice that trades of a dangerous or objection- 
able character are singularly elastic in their relations to 
surrounding conditions, and that they accommodate them- 
selves to law instead of being ruined by it; and we confess 





that we find nothing in Major Majendie’s suggestions 
which need excite alarm in the heart of a powder dealer, 
Our author says so much in a small space that it is practi- 
cally mpentiile to condense his report satisfactorily, and 
we can therefore do no more than commend it to the 
attention of our readers, It will be found full of excellent 
reasoning backed up by ample proof of its accuracy; and 
it is worth notice that Major Majendie in many instances 
pro ses modifications of the law which would greatly 
acilitate the trade in explosives, especially as carried on 
by individuals who only deal in powder, cartridges, fire- 
works, &c., on a small scale. Nothing can be better than 
the spirit in which Major Majendie has approached his 
subject. The principle on which he would act is that “ all 
State interference in industrial life is absolutely contrary 
to the first principles of economical science, and should 
only be resorted to as exceptional and as work of necessity. 
It is a bad thing in itself, and should only prevail to cure 
a worse thing curable in no other way.” 

Even though the trade in explosives suffered consider- 
able injury, it is not possible that the inhabitants of the 
metropolis will consent to run the daily risk of a violent 
death or the loss of their property. We believe that by 
the use of proper precautions the conveyance and storage 
of gunpowder may be made practically safe, and a law to 
secure this desirable end will certainly be passed ere long, 
no matter what amount of opposition may be brought to 
bear in Parliament. This result will be in great measure 
due to the explosion of the Tilbury. It is to be regretted 
that so costly and painful a sacrifice was required to demon- 
strate the necessity for further legislation on explosives. 








THE PORT OF NARBONNE. 

IN a recent number we gave some particulars of the scheme for 
the resuscitation of the ancient port of Narbonne in the South of 
France. Mr. T. W. Tipping now sends to the Z'imes the following 
later account: —“It is curious to remark at all points of the 
French territory the eager interest with which the public mind has 
lately turned itself in the direction of great marine undertakings, 
Marseilles, Bordeaux, and Havre are all straining their finances to 
give their harbours the extension necessary to meet the modern 
requirements of high tonnage navigation. Nantes is urgently 
petitioning the Government to take steps for maintaining a 
nominal minimum depth of water in the bed of the Lower Loire ; 
the rising town of Cette, having enlarged its harbour and fitted it 
out with all the necessary appliances, has reaped the just recom- 
pense of — its commercial prosperity make daily progress ; 
Calais and Boulogne are laying out large sums on works destined 
t» insure the regularity and rapidity ot their communications with 
the English coast, and last, not least, Narbonne is keenly bent 
upon an enterprise which promises to have a most important bearing 
upon the traffic of the Gulf of Lyons. Readers familiar with the 
mercantile annals of the earlier middle ages will remember how 
commanding then was the position held by this ancient Roman 
capital as a sea port of the first-class, absorbing a very large share 
of the Mediterranean commerce, and threatening to eclipse its 
Provencal neighbours, Marseilles and Arles. Though destroyed in 
719 by the Saracen irruption under Abd-el-Rhaman, it speedily 
rose from its ashes and prospered to such an extent that in the 
twelfth century it is said to have numbered 240,000 inhabitants, 
or three times the population of Paris at that epoch. Notwith- 
standing the harassing turmoil of the Albigense wars and perse- 
cutions, all went well till the fourteenth century, when the 
embankments of the river Aude, constructed in the Roman age, 
suddenly gave way. The contemporary engineering science being 
unequal to the task of repairing them, the mouth of the Aude 
gradually became clogged and choked up with slime, the river 
highway was disturbed and shifted, and at length the stream 
forced its way to a fresh outlet, many miles distant from the town, 
which thus lost its marine position by a physical catastrophe 
similar to that which overtook Abbeville, Aigues-Mortes, and 
many other medieval sea; orts, and which in our days threatens 
Nantes and Bordeaux with ultimate ruin, unless the necessary 
preventive measures are taken by the French Government while 
it is yet time, Narbonne, transformed into an inland fortified 
town, languished for five centuries, and not even the opening of 
the great Languedoc canal availed to restore anything of its lost 
vitality. Such was the state of affairs in 1867 when an Imperial 
decree struck it off the list of the French fortresses, thereby 
releasing it from the strategical clogs and restrictions which had 
hitherto stood in the way of its modern development, and then it 
was that M, A. Poursine, a local merchant, first conceived the 
notion of reinstating this ex-seaport in its ancient character. He 
conferred on this subject with the celebrated engineer, Thomé de 
Gamond, well known in this country for his persevering advocacy 
of the Channel Tunnel project, and the two together thought out 
a scheme which, thuugh necessarily shelved for a time owing to 
the war and the subsequent troubles, lived on in the brains of its 
authors, and has now taken firm hold on the public attention. M. 
Thomé de Gamond’s plan, as officially submitted to the Public 
Works Commissioners in the Aude Department, comprises five 
leading heads—the projection of an outer harbour into the sea, 
the digging of a channel of approach, the construction of a great 
inner basin, the enlargement ut the town of Narbonne, and finally, 
the thorough drainage of the salt pools and lagoons on the shore, 
The outer harbour is to be formed by two convergent jetties 
slanting out from points on the Gruissan beach. -the one 870 yards 
long and running south, the other stretching out to a length of 
1600 yards in an easterly direction—-the two offering between their 
outer extremities 270 yards breadth of easy entrance for shipping. 
This outer harbour will embrace an area of 112 acres, dredged in 
its central portion to a depth of 33ft. The channel of communi- 
cation will start from the base of the outer harbour, on the Gruissan 
beach, and be carried up to Narbonne in three sections, forming a 
total length of rather under nine miles, measured in a straight line 
from end to end, The width of the channel at the water level will 
be 120ft., and each of its banks will be surmounted with a tram- 
way for the towage, by means of a locomotive, of shipping in the 
two directions, and with a broad wagon road. The inner basin 
will be 2200 yards long by 220 broad, thus offering a surface of 
about 100 acres, surrounded by 2} mlles’ length of quay. Moreover, 
as an almost indispensable condition precedent to the harbour 
works in question, M, de G d recommends the enlargement 
of Narbonne by a new town covering about 600 acres, and also the 
drainage of the debateable marshy tract which at present inter- 
venes between the city and thesea, The latter object he proposes 
to effect by means of a circular dyke, fronted by a canal of dis- 
charge, to be raised 6ft. above the sea-level. The above sketch 
may serve to give a general impression of the enterprise contem- 
plated by M. A. Poursine and M, Thomé de-Gamond. To offer 
the shipping of the Gulf of Lyons a harbour of refuge 110 acres in 
extent, to dig a channel of approach calculated to make the little 
village of Gruissan a fishing port of the first order, and to throw 
open to the Mediterranean commerce 24 miles of wharf, secure 
from all possible risk of bombardment ; to regenerate a town that 
has dwindled down to less than 20,000 inhabitants, after ha’ 
numbered 240,000; to restore to agriculture 40,000 acres o 
excellent soil, such are the essential features of a project which, 
though calling for an enormous outlay, will nevertheless be fraught 
with amply proportionate public benefits, and which every well- 
wisher to modern p must cordially welcome as a scheme not 
wholly unworthy of an age characterised by the successful 
accomplishment of such undertakings as the Mont Oenis Tunnel, 
the Suez Oanal, and the Pacific Railroad.” 
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RAILWAY MATTERS. 


Tue Pennsylvania Railroad C y owns al 
twelve driving wheels and weighs 75 tuns. 

Tue Creusot Works produced last year 90 locomotives; the 
quantity of steel rails turned out of the works increased last year 
to 38,000 tons, On the other hand, the make of iron rails de- 
clined. 

Tur 1st of November has been fixed on as the date for running 
the first train through the Hoosactunnel. Steel rails are to be laid 
through the tunnel instead of iron ones. It is possible the regular 
running ef trains through the tunnel may be delayed until the Ist of 
December, in consequence of the non-completion of several bridges. 


THE example of the Midland Railway has been followed by the 
Anglesea Central Railway, a connection of the Chester and Holy- 
head line. A notice has been issued to the effect that, on and 
after January Ist, first and third-class passengers only will be 
conveyed by their trains, the rate being 1d. per mile third-class, 
and 2d. per mile for first-class passengers. 

THE first section of the line of junction which is to unite the 
Roumelian main trunk line from Adrianople northward with the 
Varna and Rustchuk Railway, was to be opened for public 
traffic on the 15th inst. This is the section from Tirnova to 
Yamboli ; the direction of the second section from Yamboli to 
the Sheitandjik station of the Varna line being not yet definitely 
decided upon, 

THE Erie Rolling Mill, which, the U.S, Manufacturer says, is an old 
Pittsburg institution transplanted, isrunning three heating and five 
puddling furnaces with gas, produced from three small wells on the 
property. These wells are about Jin. in diameter and 250ft. dee, , 
and are sunk in different parts of the land belonging to the works. 
In all three the gas was struck at the same depth, showing that 
there is a reasonable probability of finding gas on every part of 
the property. We believe the gas is stored in large oil tanks, from 
which it is drawn as needed, 

AN arrangement has, we are informed, been at length come to 
which will for the present settle the outstanding question between 
the companies and the Board of Inland Revenue. The Govern- 
ment have abandoned — claims for arrears of duty said to be due 
prior to the Ist July in the current year, and from that date the 
recent decision in the Court of Exchequer is to be accepted in prin- 
ciple. In consequence, the duty will continue to be levied upon 
third-class passengers by fast trains, but not upon those travell- 
ing by stopping trains. This will probably involve a separate 
system of booking, the details of which are now under considera- 
tion, 

THE managers of the Union Pacific Railroad intend to shorten 
the time one day between New York and Ogden, Utah, by in- 
creasing the average running time, which is now fifteen miles the 
hour. According to the American Manufacturer the Central 
Pacific has a planof more magnitude under ideration, it being 
no less than a project to tunnel the Sierra Nevadas at a point near 
Truckee, California. The proposed tunnel would be several miles 
in length, and its estimated cost is 2,000,000 dols. It would 
shorten the distance, avoid the terrible snow drifts and immense 
grades, and make the running time much shorter. The only 
objection to it would be the deprivation of the magnificent ride 
over the mountain, which forms so attractive a feature of the 
trans-continental trip. 

A PRACTICAL trial was lately made on the Eastern Railway, 
Mass., of the safety shoe patented im 1872 by Messrs. Emery and 
Doyden. The invention consists of a longitudinal plate of iron, 
placed under the car truck, and suspended an inch or so above the 
rails. The car wheels pass through openings made in the plate. 
The latter has side flanges which project down below each side of 
the rail; and if the wheels leave the rail in either direction, the 
flanges catch on the rail and the car slides on the shoe, bringing 
the car quickly to rest. The utility of the invention appears to be 
fully demonstrated by practice, and its employment very greatly 
reduces the liability of damage by derailment oft cars, The Scientific 
American gives particulars of a number of experiments in which 
in every case the invention answered its intended purpose. 

THERE are now open in India 5872 miles of railway, which have 
cost about £97,000,000, giving an average expenditure of £16,536 
amile, Of this length, 727 miles are laid with a double line, and 
5725 miles on the 5ft. Gin. gauge. A further extent of 1850 miles 
is now in course of execution, of which 817 miles will be on the 
Dft. Gin. and 1033 on the metre gauge. It has lately been decided 
that the Indus Valley line shall be constructed on the 5ft. Gin. 
instead of on the narrow gauge, During last year 312 miles of 
additional line were opened. The quantity of materials sent out 
from this country last year amounted to 118,245 tons exclusive of 
10 locomotives and 85,499 tons of fuel. The Government were the 
chief consignors, having shipped nearly 60,000 tons for the State 
railways. Since the commencement of railway operations in India 
about 4,700,000 tons of materials have been despatched to that 
country, of the value of £31,150,000. 


A RAILWAY is projected from Magherafelt to Coleraine, and a 
fae 8 has been held in the Town-hall of Coleraine; Sir H. H. 
Bruce, Bart., presiding. Several gentlemen addressed the meeting, 
showing the necessity for the proposed line, running as it would 
through the best part of the county Derry. Mr. Barton, the 
engineer, whose report was most favourable, estimated the length 
to be about twenty-three miles, and that the line could be con- 
structed at a cost of less than £175,000, 1t was intended to start 
from a point outside the station of the Belfast and Northern 
Counties Railway, at Magherafelt Pass, close to Knockloughrim, 
through Maghera, Kilrea, Garvagh, and Aghadowey, and join the 
Northern Counties Railway at Macfin, about four miles from 
Coleraine. The meeting were unanimous in approving of the line, 
and a committee was at once appointed to meet the directors of 
the Belfast and Northern Counties Railway, with a view to ob- 
taining their opinions on the proposed line, 

In railway circles, the Liverpool Post says, it is believed that 
the London and North-Western and the North-Eastern Railways 
will be pelled, in of the policy adopted by the 
Midland, to reconsider their resolution to increase the third-class 
fares. A conference between directors of the leading companies 
will be held to consider in what way to meet and neutralise the 
action of the Midland Company. The policy which is most likely 
to be adopted will be to reduce second-class fares somewhat below 
their present scale, and at the same time greatly to improve the 
character of second-class carriages, In this way the renovated 
seoond-class would become equal in all respects to a present 
ordinary first, and the first would be fitted up in the most 
luxurious style, and become more reserved and more costly than it 
now is. Facilities will be probably also given for hiring a first- 
class compartment at a considerably less rate than now prevails. 

A LARGE number of members of the German Railway Directors’ 
Association assembled recently at Berlin, to inspect, under the 
guidance of Herr Schwabe, director of the Lower Silesian Railway, 
several improvements lately introduced on that line, After inspect- 
ing some new carriages, painted in colours according to the classes, 
and corresponding with the colours of tickets, a system which is 
now being introduced on all the Prussian railways, the gas works 
for lighting the carriages were next visited. ese works, first 
built some years back, have sooently been greatly extended, as 
about 400 carriages are now lighted with gas on the Pintach system 
which was recently described and illustrated in our columns. 
Es interest was also manifested in the Heberlein brake, with 
which all the trains on the Girdle Railway have recently 
been fitted. tly, the new interlocking signal, box, fitted by 
Siemensand Halske, of Berlin, on the ‘‘Frischen” system, atthejuno- 
tion of the Girdle Railway with the Lower Silesian main line, was 
snlsty ‘sflorded by Ms, notwithetanding: the Lussease toe te 
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NOTES AND MEMORANDA. 


WITH respect to the teas grown in India and China, Professor 
Hodges considers that analysis shows the former to be the superior. 
He also finds that with Indian tea fully 68 per cent. of the mineral 
matter and 58 per cent. of the nitrogen is removed in the infusion. 


PROFESSOR PuRSER believes that the moon, in revolving around 
the earth and drawing the tides behind her, causes the latter to 
act as a brake on the revolution of the globe, and he considers 
that it may be mathematically shown that this action is slowly 
but surely checking the earth’s speed of rotation, so that the days 
and nights are gradually lengthening. Ina thousand million years 
or so, they may become po a month long. 


WITH reference to the overflow of the Nile the author of ‘‘Money, 
Weights, and Measures of all Nations,” gives the following infor- 
mation concerning the English and French equivalents of 
Egyptian measures now often referred to, The Nile measure pic 
or pike, or dra, is equivalent to 2128773 English inches, or 54 centi- 
metres, and is divided into 24 kerats, each equal to ths of an 
English linch, or 24 centimetres. The picsin use in Egypt are of 
different lengths. There is the drad Istambuhli, or pic of Constan- 
tinople, practically taken as 27 English inches, but more exactly 
equal to 26°65404in. ; the|Belendi pic, equal to 22°7in.; the Endaseh, 
25'13in.; and the Nubian pic, the same as the pic of Constanti- 
nople. 


Tue total length of the tramways in New York is 76 miles; they 
emplvy 11,086 horses, moving cars at the busiest time at the rate 
of one every 47 seconds, The rate of speed per hour is 5 miles, 
and the average cost of construction three-eighths of a million 
dollars per mile. The number of passengers carried last year was 
192,000,000, being 2) millions per mile. On some parts the ratio 
was still greater. The tramway in the Sixth Avenue carried 
4,000,000 per mile, and that in the Third Avenue below Central- 
aan 5,000,000, The average fare on the different lines and their 

ranches is 54 cents, whilst the total expense for passage is 47, 
cents, leaving a net profit of yy; cents. The business of these 
tramways has increased 225 per cent. during the last ten years, 


WE learn from the Journal of the Society of Arts that Herr 
Puscher, of Nuremberg, has recently invented a simple process, 
depending on the use of acetate of lead, which renders every kind 
of painting applicable to sheets of zinc. By mixing black lead, 
for instance, with the salt, a very agreeable reddish-brown tone is 
obtained. It is by these means that the cupola of the synagogue 
at Nuremberg has been painted; and for more than a year, during 
which his work has wreak the atmosphere has had no influence on 
the zine sheeting of the roof. By the addition of other colouring 
matters, the lightest or darkest shades of grey or yellow may be 
produced, Itis this circumstance which gives to zinc mouldings 
quite the appearance of being sculptured in stone. For writing 
with dark ink on sheets of zinc, the inventor employs a solution of 
chlorate of copper. After a few minutes the zinc sheet is washed 
and then ‘ried. This application might be found useful in making 
labels for the names of plants, 


THE subject of underground temperatures at the British Asso- 
ciation was treated in a report by Professor Everett, in which it is 
pointed out that the average result thus far is that the temperature 
increases at the rate of 1 deg. Fah. in every 50ft. or 60ft. in depth. 
A very valuable set of observations has been received from a mine, 
1900ft. deep, in Prague, Bohemia, The depths and corresponding 
temperatures are as follows :— 


Feet. Deg. Fah. Feet. Deg. Fah. 
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Iron or steel wire which has been acted on superficially by sul- 
phuric acid is usually found to be altered in its properties, Its 
weight is increased, its tenacity is injured, so that, originally soft 
and flexible, it easily breaks; and when a freshly-broken end is 
moistened by the tongue, it effervesces as if acted on by a mineral 
acid. These effects after a time disappear, Professor Osborne 
Reynolds, of Manchester, has ascertained that they are owing to 
the absorption of hydrogen generated during the chemical reaction 
which takes place when the wire is immersed in the acid, He 
found that, if an iron tube, closed at one end, be immersed in a 
dilute solution of sulphuric acid, hydrogen passes through the 
walls of the tube into the interior, and may be collected by attaching 
an india-rubber tube to the open end of the iron one, and passing 
it under a gas-holder. Professor Reynolds concludes that, when- 
ever iron undergoes oxidation under water, it becomes saturated 
with hydrogen, and thus loses tenacity—an important considera- 
tion in the case of iron steam-boilers on iron ships. 


Tue value of the gold production of Nova Scotia from the 
autumn of 1860 to the close of the year 1873, at £4 sterling per 
ounce, amounts approximately to one million pounds sterling, of 
which £910,893 7s. are distinctly traceable and officially accepted. 
Of this sum £896,950 3s. 6d. was derived from vein stuff, and 
£130,943 3s, 6d. from alluvial washings, of which latter the greater 
part was obtained at the ovens, Since the Ist January, 1863, 
Caschehiens and millowners are compelled to make returns, under 
oath, of the quantity of material raised and crushed, the gold ob- 
tained, and the number of days’ labour expended ; thus no other 
mining country enforces better checks, or has greater facilities for 
obtaining exact returns. The largest declared aggregate yield in 
one year was £109,258 for 1867 ; the largest annual yield of any 
separate district £57,617 for Waverley, in 1865; the largest annual 
ield of any single mine--not including a large amount known to 
_ been stolen—£34,910, from the Tudor, at Waverley, in 1865; 
and the largest bar of gold ever cast was 1200 oz. —£4800—in June 
of the same year, from the same mine, then the property of Mr. 
Leopold Biirkner. The large-t aggregate amount obtained from 
separate mines owned by one syndicate is £250,000—the Welling- 
ton and Pa!merston at Sherbrooke, the Ophir at Renfew, and the 
American at Waverley, contributing respectively £80,000, £36,000, 
£72,000, and £62,000, the whole of the worked claims not exceeding 
1800ft. in length. The largest amcunt produced from a mine 
owned by one person is £72,000, from the Tudor, at Waverley. 


THE report of their gas and water committee, discussed by the 
Court of Common Council at the last meeting of that body, gives 
interesting particulars regarding the water supply of the city of 
London. This is received almost entirely from the New River 
Company, which has now provision for a continuous daily delivery 
of more than 36,000,000 gallons, with a present daily demand 
of about 25,000,000 gallons. It has also power, if necessary, to 
pump to any extent from the Thames below Blackfriars for any 
service of a non-domestic kind. Exclusive of the ponds at Hamp- 
stead and Highgate, which hold together about 30,000,000 gallons, 
the company has high service reservoirs, containing more than 
20,000, gallons, and further store, at low levels, of more than 
100,000,000 gallons ; and its engine-power is now sufficient to raise 
water into the upper reservoirs at the rate daily of 50,000,000 

lons. All the contents of the company’s various reservoirs are, 

y existing communications, avaible for use in the city. The 
main feature, however, of this report is the recommendation of 
means for bringing this sup; ly immediately into use in case of fire. 
This object is to be effected, for the court adopted the report, by 
the erection of hydrants (permanent stand | pipes) at a maximum 
distance of 66 yards from each other. As of these will be re- 

uired in addition to those already provided by the corporation, 
the cost of their erection is estimated at £10,000. This will be a 
step in the right direction ; but though bydrants constantly charged 
will render the public ,less dependent on turncocks, whose 
absence or late eae was the cause of forty-six out of 
—— cases of de’ eh, of water at fires = 1873, the yy 
men a constant -pressure system is probably the 
certain mode of securing the requisite supply im all cases. 





MISCELLANEA. 


THE cotton crop for the year ending the Ist inst. is 4,170,000 
bales, which has been exceeded only three times in the history of 
cotton culture in America. This large crop follows the large 
crop cf 1872-3, which was 3,930,000 bales, e natural result is 
that manufacturers are now provided with larger stocks than 
usual and that prices are tending downward. The aggregate 
amount in dollars and cents realised by the planters from the crop 
of 1873-4 has been considerably less than the sum obtained for the 
crop of the preceding year, which was 240,000 bales smaller. 


THE new Russian wooden gunboat Yersch has been launched at 
Cronstadt, She is 97ft. in length, 28ft. in the beam, and Sft. Gin. 
in depth. Although built of wood, and of small dimensions, she 
is remarkable as being the first vessel of the Russian fleet con- 
structed on the same plan adopted both in England and Hblland 
since 1869, that is to say, armed with a single great gun, which is 
placed in the hold, wt ence, afterit has been loaded and peinted, itis 
raised by machinery to the deck, where it is fired, and then returns 
to the hold. She will be armed with a cast steel gun of Llin. 
calibre, and will have an engine of 30 horse-power, and two screw 
propellers, 

It is proposed to hold next year in Paris a general exhibition of 
all kinds of machinery, apparatus, implements, and other articles 
employed on board ship, in fisheries, and all other trades pursued 
at sea or on fresh waters, to which is to be added a collection of 
the principal articles of French exports. It will be remembered 
that such an exbibition was held at Havre in 1868, but with only 
moderate success, in consequence of its following so closely on the 
Great International Exhibition of Paris, The proposal is warmly 
supported by the Chambers of Commerce, ani eapecially by those 
of the seaports of France ; and the great attention which is now 
being given to the trade, commerce, and navigation will doubtless 
render such an exhibition highly successful. Moreover it is one in 
which this country has an especial interest. 

Tue American Jron and Coal Record says that the employés of 
the ironworks in Philadelphia have acted wisely in voluntarily offer- 
ing to have their wages reduced for the purpose of enabling 
their employers to compete with outside bidders for the con- 
struction of the iron work about to be employed in the erection of 
the Centennial building. It is an event to be recorded to the 
honour of the working men who have acted thus wisely, prudently, 
and thoughtfully—as well, perhaps, being moved by patriotic 
considerations. Had all working men during the severest pinch 
of the panic been actuated by such judgment and self-denial, 
there would have been a very different feeling engendered in the 
breasts of the men and the masters, while many a mill and 
hundreds of factories might, by such a course, have been kept in 
motion. 

On Friday last an experiment was made with the Menier 
balloon, which totally failed, as the great copper lamp would 
not generate heat enough, and the balloon was only able to 
rise by itself. The inventors are now actively engaged in 
making preparations, in accordance with the permission given 
to them by the War Office Balloon Committee, for further 
experiments, in order, if possible, to explain the failure of Friday 
last, and fulfil the conditions of success laid down on that oocasion 
by raising two men in the car to a bright of 600ft. The inventors 
propose to lighten the car by removing the three wheels and axle- 
tree, and to get rid of a good deal of surplus metal in the lamp, 
boiler, and chimney shaft, calculating that the reduction of weight 
thus effected, aided by an augmentation of heating power. will 
give them more than the requisite buoyancy. 

Tue value of the steam engines exported from the United King- 
dom in August was £270,985, as compared with £231,275 in August, 
1873, and £213,598 in August, 1872. The value of the steam 
engines —the expression including locomotives—exported in August 
to Russia was £54,717; to Germany, £53,394; and to Australia, 
£35,955. All these totals presented large augmentations as 
compared with the corresponding figures for the corresponding 
month of 1873. In the eight months ending August 31 this year 
steam engines were exported from the United Kingdom to the 
aggregate value of £2,100,258, as compared with £1,946,863 in the 
corresponding period of 1873, and £1,630,528 in the corresponding 
period of 1872. In the aggregate to August 31st this year Russia 
figured for £208,846, Germany for £321,953, Italy for £141,662, 
British India for £216,811, and Australia for £186,540, 

One of the largest strong rooms ever made has just been 
completed at Messrs. Chubb and Son's London works, for the 
Argentine Government, and is now being got ready for shipment 
to South America. It is constructed of two shells with an air 
space between, the outer shall being made of boiler plates 
fastened by screw bolts, and having protected joints, the inner shell 
being the cases of fire-resisting material. Entrance to the room, 
which contains about 1100 cubic feet, is obtained by two massive 
doors of combined iron and steel, each door weighing nearly a ton, 
and secured by twelve bolts and three gunpowder-proof locks. 
The work is so beautifully finished that the mest delicate hand 
can lock or unlock these great doors with perfect ease. The 
interior is divided into three bays, each of which is fitted with 
four tiers of iron shelves, on which will be deposited the Govern- 
ment books. The whole of the details are most carefully carried 
out, and an idea of the amount of work involved may be gathered 
from the fact of there being no less than three thousand screws 
and rivets used in its construction, 


THE engineers of the Brooklyn Bridge have prepared plans and 
specifications of the massive iron saddles upon which the cables are 
to rest, and bids for their construction will soon be called for. 
The saddles, four in number, will each have for a foundation a 
solid plate of iron 16ft. long, Sft. wide, and Ifin. thick. The 
plates are to be provided with two flanges, which will be imbedded 
in the solid masonry of the tower. But in order to provide for 
the contraction and expansion of the enormous mass of metal in 
the cables, forty-threeiron rollers, 3hin. in diameter, will be inserted 
in a groove between the saddles and the saddle-plates, The 
saddles will then be enabled to move backward and forward, and 
accommodate themselves to the strain of the cables, which is liable 
to differ in intensity according to changes of the temperature. 
Each saddle will weigh about 25,000 Ib,, and will contain at its 
apex a rounded groove 19}in, wide, through which the cable will 
find an exit. Each cable will be composed of more than 6000 wires, 
and will sustain nearly 1000 tons. The stay cables will bear a por- 
tion of the weight, and it is computed that the entire structure 
between the spans weighs about 5000 tons, It is predicted that 
the bridge will be completed in four years, 

A snort time ago the municipality of St. Petersburg were 
engaged in discussing the question of extending the ow | 
tramways of that city, It was proposed by the Town-hal 
Commission to form a network of tramways which should 
establish general uninterrupted communication on all the lines, 
The projected tramways are to traverse the town in two concentric 
lines. One, nearer the centre of the city, begins at the Podzorney 
Island, traverses the Riga perspective, passes through the middle 
of the Izmailofsky Toik, extends to the Zagorodny, Viadimirsky, 
and Litayny perspectives, and terminates at the Litaynaya Bridge 
on the Neva. The other line takes the outskirts of the town 
starting from the Goutouyefsky Island, along the Abrodny and 
Ligofka canals, to the Smalny Monastery, The concentric lines 
are connected with each other and with the centre by means of 
radial lines. The continuation of the line extending from the 
ar perspective to the Litaynaya Bridge forms another line, 
which crosses the latter to the right bank of the river, and takes 
the Viburgsky-Peterbursky sides and Vasilyefsky Ostrof to the 
Nicolai Bridge, where it joins the old tramway. From this line 
will extend radii to the numerous summer idences in the 
vicinity of the towa. The length of these projected lines is about 
85 verste. 


——— 
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THE COPPEE COKE OVEN. 





WE illustrate above a system of constructing coke ovens, the 
invention of M. Coppée, which is now attracting a good deal of 
attention, There are no fewer than 524 of these ovens in use in 
Belgium. There are 1305 in Prussia, 186 in France, and about 
30 in use in England. It will be seen from our drawings that 
the coal is coked in comparatively thin sheets between heated 
brick walls. The Coppée ovens are placed together in groups of 
two and two. The flames from the two ovens of the same grou 
pass through a series of openings a, a, made in the arch, an 
circulate through suitable channels around the oven, then passing 
beneath the sole of the adjacent oven, enter by a vertical flue c 
into a common conduit A, which first goes beneath the boilers 
and then leads to the chimney. The gases are burnt in the 
channels by two sets of jets of warm air, the one set entering the 
oven at d, d, and the other entering the vertical flues at e,¢; the 
admission of air is regulated in the former case by the slide-bars 
D, and in the latter case by the slide-bars F. Galleries under 
the brickwork are traversed by currents of cold air, which cool 
and preserve the construction. The air enters at M, M, and 
traverses four ordinary brick galleries N, N; at the point Z, in 
the centre of the structure. it ascends, entering the flues O, O, 
to reach the two chimneys V, V. To diminish the loss of heat, 
the tops of the ovens are covered with a bed of clay about 18in, 
thick, on which bricks are laid. The ordinary dimensions of an 
oven are :—Length, 9m.; width, 0°45m.; height, 1°20m., for a 
coking of twenty-four hours, For a coking of forty-eight hours 
the width is 0°60m., and the height 170m. The ovens are quickly 
filled by three charging Paes t, t,t 

The characteristics of the pe furnaces are :—(1) A small 
width, and an arrangement of channels especially suited for poor 
coals, (2) A combustion of gas hy a double admission of air, which 
entirely suppresses the smoke. (3) The combination of all the hot 
gases in a large conduit beneath the ovens, and their utilisation for 
heating boilers, (4)Galleries for cooling and preserving the brickwork. 
Having thus described the system of construction, we may now pro- 
ceed to state the advantages claimed for the system by the 
inventor. These are, first, that by the Coppée system of ee 
coke ovens a large surface of small coal is exposed to av hig 
temperature, This high temperature is always maintained, vary- 
ing only very slightly at any time. Consequently, there results, 
firstly, rapidity of operation. One Coppée oven will turn out at 
least as much as two ordinary beehive ovens. ly 
understood when it is remembered that the coke from the Coppée 
oven is cooled outside and the oven refilled in a few minutes, 
The ooal falling into a narrow chamber raised to an intense heat 
by the previous c e, commences a on all sides at once, 
and being very fine it isin the best condition for giving off its 
gases rapidly. By the arrangement of the flues and the plan of 
discharging alternately, the cool gases given off by the oven just 
filled promptly mingle with those of the neighbouring oven, which 
by this time is giving off its gases at their highest temperature. 
The mingling of the gases raises the temperature of the one oven 
almost immediately to that of the other, thus a very high and 
uniform temperature is maintained. The thin layer of small coal 
burns on all sides at once, the volatile gases are cy | expelled, 
and the oven is ready to be drawn in one-third the time re- 
quired by the ordinary ovens. 

The second and most important result is that a largely increased 
yield is secured, effecting a considerable saving, which is esti- 
ey at the least at ten tons of coke for every 100 tons of coal 

urnt, 

Thisis best explained by comparing the’ operation of the old 
oven with that of the Coppée oven, 


SECTION A.B. 





OF INTE 
INTERIOR 


» 
a 


SECTION C.D. 





On the old system the coal is thrown into a cooled oven. A vast 
quantity of heat is absorbed in raising the temperature of the oven | 
sufficiently to coke the coal ; the volatile gases escape directly into 
the atmosphere and do very little towards burning the coal, which 
in these ovens is chiefly effected by the combustion of a portion of 
the fixed carbon. The coal commences to burn at the top, | 
it cokes ually downwards, part being ogy oagg A burnt 
away before the rest is ready, hence the loss in yield. 
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In the Coppée ovens a thin layer of ground coal is introduced 
into an oven nage | in an incandescent state, the ccal is 
attacked on every side at once, the volatile gases of neighbouring 
ovens mingle and are consumed in flues all round, keeping up the 
high ee anya The entire contents of the oven are coked all 
together before any of the fixed carbon has been burnt. Within 
2 per cent, of the theoretical yield can be obtained in the shape 
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of coke. The third result is an improved quality of coke. Only 
a little reflection will render it apparent that the high and even 
temperature to which a thin layer of coal reduced to small 
particles of equal size is submitted by the Coppée system will bake 
the coke er and denser than the old ovens will. Presuming 
that the coal from which it is made is clean, hardness and density 
are the tests of quality in coke which has to be subjected toa 
blast and to bear a weight of metal in a furnace. There is a 
slight saving of labour by the Cop- 
pée system, A further advantage 
claimed for the Coppée ovens is 
their adaptability for the utilisa- 
tion of the waste gases for the pro- 
duction of steam. No extra ex- 
pense is required to the ovens 
themselves for flues, &c. Thereis 
only the ordinary cost of boiler and 
chimney, which can be added toa 
group of ovens at anytime. The 
quantity of steam produced 
varies with the quality of coal 
and the system of boiler. From 
two to four-horse power per oven 
can be obtained. Experience on 
the Continent has shown that 
some qualities of coal which are 
not sufficiently bituminous to 
cokein ordinary ovens will cokein 
the ware ovens. There are 
seamsof coal in England and Scot- 
land of which the small coal will 
not coke, but which might pro- 
bably be utilised for this purpose 
P if treated on the Coppée system. 
Coppée ovens may be seen in operation at Ebbw Vale, and the 
Barrow Hematite Steel yarn om are at present erecting some. 
For the following we are inde toa paper by Mr. Bainbridge, 
before the Institute of Mining and Mechanical Engineers, some 
months since :— 


Summary showing chief Points of Comparison between the Beehive 
and the Coppée Ovens. 

Common oven. Coppée Oven. 
1.—First cost per 2 tons of coke per day £119 7s. .. .. £100. 
2.—Time burning.. .. .. .. eo «. 48to 120 hours. 24 hours, 
3.—Area occupied per ton of coke perday 1218 sq.ft. .. 2848q. ft. 


4.—Per cent. of yield et. oo s percent. .. 59 per cent. 


5.—Area of outside cooling surface per 
2 tons of coke per day .. .s +. .. 1002 sq. ft, 

6.—Time occupied in emptying and re- . 

filling .. .. .. .. os o o 60minutes .. 8 minutes. 
7.—Units of heat in waste gases given 

off per oven per day.. .. .. «+ 900,710 .. «- 1,401,584. 
8.—Labour charges (cost of coking) per 

GR cs 00 ce ec be oo ce ef 18. 3d.e0 of of lid. 


Fig. 1 is an elevation, part in section ; Fig. 2 is a plan; Fig. 3 
a cross section showing the ram and crab by which the coke is 
forced out of the oven; Fig. 4 shows the cold air inlet fiue; and 
Fig. 5 is an enlarged section. 

@ ovens are constructed by the Coppée Coke Company, 
Gracechurch-street, London, 
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THE NEW WIMBLEDON RIFLE TARGET. 
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PLAN OF WELL-HOLE AND TARCETS 


THE introduction, by the National Rifle Association at 
Wimbledon, of the new rifle ets, an invention of Captain 
Costin, the executive officer of the council, has had a material 
effect upon the shooting during the meeting of 1874, last 
summer. The object of the change was to inaugurate such a 
system of marking as should secure the highest possible conditions 
of fairness to the marksmen, to prevent the occurrence of “ties” 
—such a fertile source of annoyance heretofore—and to obviate 
the necessity for the severe labour hitherto exercised by the 
markers in the covered pits before the old iron targets, as well as 
to render their occupation a safer one. The following sweeping 
reform was therefore effected at all the butts, excepting those for 
the 800, 900, and 1000 yards ranges, those in which the Swiss 
targets had already been erected, and a few others of minor 
importance. The iron targets were removed, and a series of 
movable canvas ones were contrived somewhat similar in con- 
struction to the old Swiss ones, the peculiar merits of which had 
been satisfactorily tested. A novel system of marking was more- 
over applied to all the targets. 

The nature of the new targets is of so interesting a character 
that we shall give a somewhat elaborate description of them. 
A series of longitudinal pits (see Fig. 1), connected by 
subterranean tunnels of brickwork, so as to enable the markers 
in one butt to communicate with those in another, is dug in 
front of the butts, in some cases to a depth of 9ft. and in others, 
to a depth of 11ft. These pits are portioned off by piers into 
recesses for the various targets, the recesses themselves and the 
piers between being revetted with brickwork. The front side of 
the pits is lined with boarding. Upon the summits of the piers 
stout baulks of timber are Sag, which are securely bolted to 
uprights let into the brickwork and toa framing behind. The 
ends of the baulks project a little from the piers, and are 
sufficiently far apart to it of the ing placed between 


a P 
them. Standards of gas-pipe ascend from the foundations of the 
pits to the extremities of the baulks, two on either side, which 
act as guides for the targets to run up and down on. These 
consist of two, a strikingand a “dummy ” target to each 
recess, the former being for the marksman to shoot at, and the 
latter for the shot to be “marked” on. The target proper 


consists of an iron frame covered with canvas, which is painted 
with a large white circle and a black “ bull’s eye,” &c., the 
corners being left black, the frame constructed of knife-edged 
iron presenting an angle of about 50 deg. to the front, which is 
assumed to be the best angle for preventing splashes from the 
bullets. The “dummy” consists of a wooden frame, covered 
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| slidin, ing up and down the guide rods like buckets in a well, by 
means of the guides which are attached to their bottoms. Thus 
when the striking target is down the dummy target is up, and 
| vice versa. Now the striking target with its iron frame is of 
course heavier than the dummy, which has only a wooden one. 
| Hence the normal position of the targets would be with the 
dummy elevated. But the dummy hasa long iron lever attached 
to it by an elongated slot passing over a button, the opposite 
| extremity working on a fulcrum fixed in the wall or pier. To the 
centre of this lever a step is hung upon which a man can stand, 
and his weight is sufficient to counterbalance the difference 
between the weights of the wooden and iron frames. Thus we 
| have two motions established. The iron-framed target raises the 
| wooden-framed one, and the latter, with the marker standing on 
the step of the lever, raises the former. Practically, the iron- 
| framed target is too violent in action, anda brake has consequently 
been placed upon the cross-bar of the dummy, which controls the 
action of the lever and at the same time acts as an additional 
| counterweight. It lies loose upon the cross-bar when the dummy 
is down, but as the rounded end of the lever projects above the 
cross-bar during the ascent of the dummy, the counterweight, 
which is broad and hinged, is lifted, and when it is checked by 
the short break chain shown in the drawing, the further elevation 





of the dummy is correspondingly arrested. In order to keep the 


| dummy down, when the marker gets off the step of the de- 

pressing lever, a break handle with a drop weight is contrived 

in the front wall of the well-hole into which the targets sink, 
| this is lower than the pit-bottom, a stop on the brake-lever 
handle catching a button on the dummy target, and preventing 
its rising again until the handle is drawn back, as shown in the 
engraving. A small handle is placed upon the depressing lever 
| alluded to before, for the marker to grasp in his descent, in 
| order to prevent his hands being jambed between the lever and 
the wall. 
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Such is the arrangement of Captain Costin’s new targets. Their 
| mechanical working is capital ; it is, however, anticipated that 


| several modifications will be made in ensuing years, a better dis- 
| position of the woodwork framing behind the piers and of the 


baulks being contemplated. The dimensions of the targets, 
spaces, divisions, &&., may be seen by a reference to drawings 
Figs. land 2. The smaller ones are not as yet completed, but 
will replace those marked “A” in Fig. 2 next year, they not 
having been fitted as originally intended. 

The “marking” at all distances is with large discs hung upon 
the screen over the face of the dummy target, as nearly as possible 
ovethe corresponding spot to that which has been pierced by 
the bullet in the striking target. The arrangement is as follows :— 


Bull's eye ( white disc O (5 marks. 
Centre red disc @ 4 marks. 
— » 4 and scoring 
Inner white and black '@) 3 marks. 
Outer (black e (2 marks. 


A ricochet is signalled with the letter R ona disc. A shot 
striking outside the outer circle is not signalled. But in order 
more fully to satisfy the marksman in the identification of his 
shot, a small piece of zinc, with a hook upon it, called a 
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“ Bland’s patch,” is hooked into the actual aperture made in the 
striking target, where it remains until a 
subsequent shot is fired, and can easily 
be seen with a binocular glass from the 
firing point. 

The advantages resulting from the 
introduction of the new targets and the 
new system of marking are very appa- 
rent. The increase in the number of 
divisions on the face of the targets, 
from three to four, must necessarily 
diminish the chances of “ties.” The 
occurrence of these often destroyed a 
good match at its termination. The 
alteration in the shape of the divisions 
from square to round is also an im- 
provement. Observe the dotted lines 
in Fig. 2 for 500 and 600 yard 
targets which show the old mark- 


SECTION OF SOCKETS E0R CU/DE RODS ing. The shot marked 3 is actually 
ALONG _ BAULE nearer the centre of the bull’s eye 


than that marked 2, and yet it would 
have scored less under the old system 
of marking! We would, moreover, 
7 quote an incident to demonstrate the 








red instead of black, and that a wire screen is attached to the 
whole of the front surface to hang the marking discs on. The 
targets are hung to the ends of two chains, one on each side, 
which pass over pulleys fixed to the ends of the baulks of timber, 





safety of working the new targets. A 
single important accident from bullet 
splashes occurred during the Wimbledon 
meeting of 1874. This was at the old 


and painted in a similar manner, except that the bull’s eye is | targets. The accuracy of the new system of marking a shot 


appears to have given general satisfaction to the volunteers and 
others engaged in prize shooting. As to the reduction or other- 
wisein theamount of labour required to be exercised by the markers, 
wecan say nothing. Opinions differ on this point very widely. 
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REPORT TO THE TOWN COUNCIL OF BARNS- 
LEY BY THE COMMITTEE APPOINTED TO 
VISIT LOCALITIES WHERE SEWAGE WORKS 
ARE IN OPERATION, 


Av a meeting of the Town Council, held on the first day of 
September, 1874, it was ‘resolved that Alderman Carter and 
councillors Allen, Pigott, Johnson, Normansell, the town clerk, 
and the borough surveyor, be a committee to visit Birmingham, 
Coventry, and other places where sewage works are in operation, 
and report to this council the result of their investigations with 
regard to such works.” Your committee, in making this report, 
have been guided by the necessity of visiting a few sewage works 
as possible consistent with their duty in ascertaining the different 
modes adopted by towns in dealing with their sewage, and render- 
iffy sewage as pure as possible by the best known means of puri- 
fication. Several boroughs and towns have been visited in the 
following order, viz., Birmingham, Coventry, Leicester, Bilston, 
Leamington, Grantham, Blackburn, Leeds, and Doncaster. A 
general description of the several works visited will first be given, 
— then the report of the committee, and their conclusions, will 
ollow. 

Birmingham.—The sewage works of Birmingham are situate 
at. Saltley, about two and a-half miles from the centre of the 
town, to which place the whole of the sewage and rainfall are 
conveyed from every portion of the town by gravitation, and dis- 
charged into the tanks from two main outfall sewers, The popu- 
lation of Birmingham is about 350,000, and the dry weather flow 
of sewage about 8,000,000 gallons per day. The lime process 
was used for some time, but the tanks being far too small for the 
volume to be dealt with, and the whole of the works improperly 
carried on, they became a serious nuisance, and an _ injunction 
was obtained which compelled the corporation to take steps to 
provide a more complete defecation of the sewage. In 1871 the 
corporation introduced a bill into Parliament for the acquisition 
of certain lands on which to purify the sewage by irrigation. 
The bill, after passing through committee, was thrown out, ‘The 
corporation then, under the advice of Mr, Hawksley, adopted a 
more elaborate system, based on the lime process, At the present 
time six tanks only are in working order, and twelve more are 
in course of construction. About a quarter of a mile above the 
settling tanks the sewage receives a quantity of milk of lime pre- 
pared in the works situate close to the sewer, These works con- 
sist of large sheds for the storing and slaking of lime, mixing 
rooms, and engine houses. The lime after being slaked is received 
into two large mixing tubs, and being plentifully supplied with 
water is agitated by steam power until the lime and water are 
thoroughly incorporated—forming what is called milk of lime— 
when it is run ina uniform stream into the sewers, As it falls 
into the sewers an a is fixed which divides the milk of 
lime into small jets and spreads it over as wide an area as possible. 
By the time the tanks are reached the lime has become thoroughly 
intermixed with the sewage, thus causing a more rapid precipita- 
tion in the tanks. In passing through the first tank all the 
grosser matter in suspension is precipitated and the sewage then 
passes into two more tanks where a considerable portion of the 
remaining suspended matter subsides, the effluent flowing over 
the weir into the stream, and so on into the river in a tolerably 
transparent condition. The tanks are used in duplicate, about a 
fortnight being occupied in emptying and preparing them for use 
again. The mud is drawn from the tanks by suction pipes 
worked by steam power to a well, when it is elevated into troughs 
and run into the sludge-drying beds, which are formed by throw- 
ing up earth embankments about 2ft, high, and after staying 
until nearly dry it is trenched into the land by manual labour, 
‘The land is then planted with cabbage and other crops, which 
thrive very well. Another mode of dealing with the sludge is 
being tried, viz., General Scott’s cement process ; by this a very 
useful cement can be obtained. 

‘oventry.—The city of Coventry has a population of 40,000 in- 
habitants living in 8000 houses, and has a large number of water- 
closets. The dry weather flow of sewage is 1,800,000 gallons in 
twenty-four hours, and is now leased by the Sewage Manure 
Company, Limited,” the A, B. C. Manure Company having pre- 
viously failed to purify the sewage. The sewage flows to the 
works by gravitatéon, and after being screened through Latham’s 
patent sewage extractor, flows into a mixing well, where it receives 
a solution of sulphate of alumina, and is there agitated by steam 
power. It then passes into another well, where it is treated to 
a solution of milk of lime, and again agitated, passing thence into 
the receiving tanks, where it is allowed to settle. he company 
have a few acres of land, which they irrigate with the eflluent 
when the land requires it ; at other times it runs direct from the 
tanks, along a broad open course (in order to oxidise it as much 
as possible) a distance of nearly half a mile before it reaches the 
river, Precipitation appears to go on for some time after reach- 
ing the river, and the bed of the stream for some distance further 
down shows « considerable deposit of flocculent matter. The sludge 
is removed from the tanks and part of it aerated in Milbburn’s 
drying machines, after which it is sold as a portable manure, 
Whe drying at present appears to be very expensive, 10 cwt. of 
coal being consumed in drying 14 cwt. of mud ; but arrangements 
are being made by which a larger quantity can be dried in less 
time, and also with less fuel. 

Leicester.—The borough contains a population of about 105,000 
inhabitants, and, being situate at a very low level and on a gravelly 
subsoil, a large volume of pure water finds its way into the sewers, 
which give an average discharge of about 4,000,000 per diem. The 
sewage works are situate about one mile from the town, and were 
constructed in 1855 by the late Mr, T, Wickstead, C.E., on be- 
half of a sewage manure company, lime being used as the pre- 
sipitating agent. Various alterations and improvements have 
since been made by the borough engineer, Mr. Stephens, O.E. 
‘Khe main outfall sewer discharges into a well at the works, from 
which the sewage is pumped a height of 20ft. into an agitating 
tank, where it receives a quantity of milk of lime, the quantity 
being regulated by means of a self-acting regulator attached to the 
engine, From the agitating tank the sewage runs into the first 
subsidence tank, which is 60ft. long, 45ft. broad, and 10ft. deep, 
the bottom sloping from the sides to the centre, where an archi 
medean scrow is fixed to draw the mud (when the tank requires 
emptying) into a well, whence it is lifted by means of a bucket 
pump into a shoot, which discharges into the drying beds outside 
the buildings, After passing through the first subsidence tank 
the sewage passes through a screen into a second tank, where it 
is allowed a further time to settle, and then flows over a weir 
into a filter bed composed of charcoal, gravel, and pebbles, and 
it then passes over other weirs, to allow of aeration into the river 
Soar. Two 20-horse Cornish engines are employed to pump, 
and one 10-horse power engine to drive the machinery, anc 
agitate the lime and sewage when being mixed, The drying beds 
occupy about twe and a-half acres, each bed requiring to re- 
main undisturbed about twelve months to dry, before being in 
fit state to be carted away. The dried mud is stated to be sold 
at 2s. 6d. and 3s, per ton. 

Bilston, The mode of purification adopted here is very simple, 
being merely subsidence and filtration, The town has a popula- 
tion of 25,000, with twenty or thirty water-closets, but has no 
manufactories of any description that discharge deleterious 
matters into the sewers, The whole of the sewage and the rain- 
fall pass into the same sewers, which discharge themselves into 
the tanks by gravitation. The works, situate about a mile from 
the town, are in duplicate, and consist of receiving tanks 
30ft. by 12ft., the sewage passing on into a settling tank 50ft. by 
33ft., then through pipes Aited ith straw to retain any floating 


matter, intoa chamber 12ft. by 33ft., passing thence into the first 

lilter bed, which has an area 6f'1485ft. The filter is formed by 

laying © perforated wooden {ivor, Lbin, below the surface of the 

water, on which is ‘Jaid 9in, tf engine ashes, through which the 
4 ; t @ + es 


water passes upwarls, From this the supernatant liquid falls 
over a wall into another subsidence tank 92ft. by 33ft., overflow- 
ing into a second filter 45ft. by 33ft., constructed like the first 
filter, thence by downward filtration into another small tank ; 
here it passes over a weir 33ft. long on to a water-wheel, the 
width of the weir, which splashes the water into thin jets. The 
dry weather flow of sewage is about 300,000 gallons per day. 
From 15 to 20 tons of mud are deposited weekly, chiefly composed 
of road detritus, which is lifted by manual labour out of the sub- 
sidence tanks on the land, where it is allowed to dry, Two men 
are employed and do the whole work, the tanks being cleaned out 
about once a fortnight. The effluent appeared to be very satis- 
factory, especially considering that no chemicals or other 
defecating agent is employed. The Canal Company are desirous 
of taking the effluent to store for the purposes of navigation, 
No complaints have been made. The total cost of the works 
complete, which are of an experimental character, is stated to be 
£800, exclusive of land or outfall sewers, and the cost of working 
about £150 per annum, 

Leamington.—The Leamington sewage works not only receive 
the sewage and rainfall from Leamington, but also the sewage and 
rainfall from the two adjoining districts of Lillington and Milver- 
ton, the combined area having a resident population of about 
30,000, and the whole district being completely sewered. 
Originally, the lime process was adopted, but not giving satis- 
faction, the A. B. C. Company were in 1869 permitted to 
experiment with their process, ‘They failed to purify the sewage 
to the necessary standard, when steps were taken by the 
authorities with a view to irrigation. Lard Warwick having a 
home farm some two miles distant, offered to take the whole of 
the sewage on a lease for thirty years, delivered by the local 
board, for which he agreed to pay £450 per annum, and he was 
also to take the responsibility of all legal proceedings, in case the 
effluent should prove a nuisance. The districts of Lillington and 
Milverton pay £600 a year between them, The local board have 
erected over two 60-horse power engines, capable of lifting 2600 
gallons per minute ; the height to be pumped being 132ft., and the 
length of the rising main 2} miles, The farm consists of 400 acres, 
250 of which are under irrigation. The ground is of a gently 
slopiug character, the subsoil being chiefly of a gravelly nature, and 
the farm altogether is naturally very favourably situated for 
irrigation. It is laid out on the catch-water system, except where 
bem | flat, in which case the ridge and furrow system is adopted, 
Unlike the Romford, and other similar farms, the main carriers 
are under the surface, and composed of fire-clay pipes, so that, 
except the presence of manboles and outlets, there are no signs 
of sewage whatever. The grass and crops growing at the time of 
our visit appeared to be in splendid condition, The rye grass, we 
were informed, is cut eight times per annum, and the average 
weight is five to six tons per acre per cutting. The mangolds are 
of a superior size, as may be inferred when it is stated that the 
yield will be from forty to fifty tons per acre. The sewage is 
effectually disposed of and thoroughly purified ; the effluent being 
bright, and possessing nothing noxious or unpleasant to the taste, 

Grantham.—The borough of Grantham contains a population 
of 14,000, and the inhabitants, with the exception of one or two 
agricultural implement manufacturers, are engaged almost exclu- 
sively in agricultural pursuits. The town is well drained, has a 
good supply of water, and a large number of water-closets. The 
sewage am | surface water are received into the saifie drain, and 
flow by gravitation to the sewage works, which are situate about 
a mile and a-half from the centre of the town. The works were 
originally constructed to deal with the sewage by Hille’s process, 
but appear to be very small for the volume to be dealt with, onl 
holding two hours’ discharge in dry weather, They are constructec 
in duplicate, and consist of four tanks 190ft. long, 18ft. wide, and 
5ft. deep, these being again subdivided by division-walls forming 
screens and thin filters. Hille’s process, which consists of treating 
the raw sewage with a solution containing principally salts of iron, 
was in force up to about three months ago, when it was abandoned, 
on che ground of cost. In other respects the results are stated 
to have been very satisfactory. At present the sewage is flowin 
through the tanks, and some portion of the heavy suspende 
matter subsides, otherwise no purification whatever is attempted. 

Blackburn,—This borough has had a bitter experience of the 
sewage difficulty, having been engaged in expensive litigation for 
sixteen years before a satisfactory result could be obtained. The 
town has a population of 80,000, and has been thoroughly sewered, 
The sewage and surface water are received into the same sewers, 
but provision has been made by storm overflows, at favourable 
places, to relieve the sewers in case of heavy falls of rain, each 
of these storm overflows being connected immediately with a 
stream. After an injunction had been obtained against the 
authorities, works were constructed for dealing with the sewage 
by the lime process, These works consist of five tanks, each 1{5ft. 
by l4ft., covered with planks, four tanks being in operation at 
the same time, and one being cleaned out, These tanks are sub- 
divided by low walls, in order to prevent the mud from being dis- 
turbed by the motion of the water above. The effluent from this 
process was so unsatisfactory that proceedings were again insti- 
tuted against the corporation for polluting the stream, It was 
then decided to try the process of sewage irrigation, and for this 
purpose the council obtained parliamentary powers in 1871 for 
the compulsory purchase of land, and the establishment of a 
sewage farm near l’lesington, about three miles distant from the 
town. The corporation took powers to purchase or lease 1000 
acres of land, and to borrow for these purposes upwards of 
£200,000. Some 300 acres have already been purchased, and the 
sewage is now being utilised upon 180 acres. After leaving the 
lime works—which are still continued—the sewage runs to the 
farm by gravitation. Another farm of considerable extent, 14 
miles further away still, is about being acquired, to which the 
sewage will also gravitate. The subsoil of the farm under cultiva- 
tion is almost entirely sand and gravel, upon which, previous to 
the sewage being used, scarcely anything would grow. At the 
time of our visit, the crops appeared to be very healthy, and the 
weight far above the average of farms not irrigated. The cattle 
are entirely fed on sewage-grown food, and are in good condition, 
The farm is laid out on the catch-water system; all the feeding- 
pipes are under the surface of the ground, as at Leamington, thus 
preventing the unsightliness of trestles and troughs. 

Leeds.—The borough of Leeds comprises a population of 
260,000, and almost all kinds of manufactures are carried on. 
The borough is not as yet thoroughly sewered, the injunction re- 
straining the corporation from increasing the pollution until the 
sewage from the present sewers has been dealt with. The outfall 
sewer terminates by its junction with the river at Knostrop, which 
is about 2}? miles from the town, and at this point the purification 
works have been constructed. The corporation some time ago 
entered into an agreement with the A, B, C. Co. to purify the 
sewage, which has been discontinued ; and latterly experiments 
have been made by several patentees of chemical purifiers, amongst 
whom was Mr, Goodall, whose system is now about to be adopted. 
Twelve new tanks have been constructed, each 100ft. by 60ft., 
capable of holding one day’s discharge, and are so well designed, 
that eleven can always be at work whilst one is being emptied. 
The sewage will be rege by centrifugal pumps from the main 
outfall sewer, a height of 14ft., into a large iron cistern, where the 
chemicals will be mixed with the sewage, and the whole agitated, 
From this cistern the sewage passes into the tanks before men- 
tioned, where it is allowed to subside, as it slowly moves through 
each tank, and finally, after passing 1200ft. in distance, flows 
| over a large bye-wash and aerating weirs into the river. Arrange- 
ments are also made in each tank that when the supernatant 
liguid is being drawn off, the last foot, which is generally little 
better than the sewage itself, will be returned to the pumps and 
so treated again. The works are not quite cungheel, and will 
not be in operation until the 1st of October next, when it is ex- 
pected that all will be 
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works exist, legal proceedings were instituted against the authori- 
ties for the edition of the river, when steps were taken by the 
corporation to remedy the evil complained of. The population of 
the borough is about 19,000, all contributing to the sewage, the 
dry weather flow is 700,000 gallons, or nearly 40 gallons per head ; 
the sewage, therefore, is very weak. Previous to the injunction 
the sewers discharged themselves into the river at various points ; 
but they are now intercepted by the construction of a new inter- 
cepting sewer, and deliver at one point. Here a pumping station 
has been erected to lift the sewage a height of 52ft. to the farm 
2} miles distant, the principle of dealing with the sewage by irri- 
gation having been adopted by the council. The farm is the 
property of the corporation, and with the homestead, and two or 
three labourers’ cottages, has an area of 260 acres, 132 of which 
are under irrigation, Thefarm is leased to Mr. Brundell for a 
period of fourteen years, at the yearly rental of £800, the corpora- 
tion delivering the sewage atthe farm. The soil for the most part 
is of a very light sand and gravelly nature, consequently very 
porous. No underground drainage has been attempted, except in 
the hollows. The sewage is distributed to the various parts of 
the land by underground carriers, as at Leamington, nothing being 
perceptible but the manholes for letting it on to the land. When 
not required on the land a reservoir has been constructed into 
which the rising main disc and where it is stored until 
wanted. The sewage is pumped on to the farm without any pre- 
vious subsidence or precipitation whatever, with the exception of 
a screen, which prevents any very e substances from getting 
to the pumps, Mr. Brundell believing that the sediment deposi 

on the land by the sewage will materially assist the soil, which is 
of an open nature, The grass grown on the farm is estimated to 
yield 40 tons per acre per annum, and the turnips, cereals, and 
other crops, are expected to do equally well. Experiments are 
being made with the sewage on kitchen ae produce, and a 
very fair result is expected. A considerable number of sheep and 
cattle are fed on the farm and appear to be in very good condition. 
No disease has at any time been detected, thus proving that 
sewage-grown food is as pure as produce grown under ordinary 
farming. 

Your committee having carefully considered the subject, with 
the aid of such information as their visits to the different places 
have enabled them tocollect, are led to the conclusion that addi- 
tional experience is yet wanting, before the difficulties which 
attend the sewage question can be said tobe fully overcome, The 
a of systems, and comparative perfection of some of the 
works they have inspected, reveal to them, that in precipitation, 
irrigation, or in thetwo combined, a solution may be found for the 
problem which seems toembrace the great sanitary questions of 
the age. The sewage products of every town will vary, according 
to the industrial pursuits, and sanitary arrangements provided for 
its ee ee and in its relation to the irrigation 
system especially this variation should not be overlooked. It seems 
possible, however, to exaggerate the importance of this variation, 
so far as the fertilising properties of the sewage extend. And 
although the prevalence of water-closets, or the dependence upon 
what is termed the “‘ midden” system, for the removal of excreta, 
may affect the question to some extent, the gross products of 
**midden,” as pared with water-closet towns, do not present so 
striking a contrast as regards chemical matters in solution, and in 
respect of which even the best systems of precipitation appear to 
produce but little change or alteration. Topographical position, 
also, orthe relation in which a particular town is situate with 
reference to its suburban facilities, is a second prominent question 
in considering the applicability of irrigation expediments. If diffi- 
culties in pas arise, they can be surmounted by resort to 
mechanical means for raising the fluid; and the question thus be- 
comes narrowed to one of obtaining, within reasonable limits, an 
adequate and suitable area of land to which irrigation may be 
applied. And here it must be observed, that so far as the most 
perfect results are likely to be obtained, in the best constructed 
works your committee have visited, the effluent water will boldin 
solution certain chemical properties, which, although inoffensive 
to sight or smell, can only be effectually removed by contact with 
earthy filtration, as the irrigation system provides. The primary 

uestion, however, in dealing with the difficulties of sewage pre- 
ducts, is that of reducing their offensive character, so that their 
tluid portion may be discharged, with a given degree of purity, 
into, and form part of, the natural drainage of a district. 
From the observations your committee have made of the several 
important works they have visited, and from all the information 
pd have been able to gather on this important, and confessedly 
difficult subject, they are confidently of opinion that amongst the 
various processes of precipitation, that of lime is the most eco- 
nomical and effective, so far as chemical and engineering science 
have hitherto been productive of practical results, It would be 
invidious and perhaps presumptuous in your committee, if they 
were to discuss in detail the merits or demerits of the different 
works and systems to which their attention has been directed. 
Suffice it to say the results to which experience in the different 
towns they have visited has contributed, all point to the same 
conclusion, and wherever the works have assumed a permanent as 
against a merely experimental character, they have uniformly been 
used, and are intended to be conducted upon the lime system of 
treatment. The Birmingham works, because of their magnitude, 
and the enormous expenditure in time, money, and skill upon their 
design and execution, are necessarily those to which your com- 
mittee may direct more special observation. The works, though 
but partially constructed, are sufficiently completed to exhibit the 
treatment of a portion of the sewage upon the principle intended 
to apply ultimately to the whole sewage of the town ; and it is 
scarcely possible to conceive a more simple, or effective process, 
for divesting the sewage of all suspended matter, and obtaining a 
more satisfactory effluent by precipitation than that discharged 
from these works, Your committee are unable to say how far 
the present effluent may satisfy all the future desires of the Bir- 
mingham Corporation on the one hand, or the owners of property 
ow their works on the other, There is, moreover, an agricul- 
tural value in the effluent water, which it is thought the corpora- 
tion may utilise by irrigating the extensive tract of land of which 
they have b the purchasers, and upon part of which their 
works are now being erected, The process of precipitation is 
attended with other results than that of obtaining a satisfactory 
effluent from the tanks in which the process takes place ; aud to 
these results, displayed in the form of sludge or saturated mud, 
serious attention must be given, So far as the acquisition of this 
mud is attendant upon the lime process of precipitation, no offen- 
sive smell is apparent ; but, as part of a system of sewage treat- 
ment, a great nuisance may arise from its prolonged detention 
and exposure. In the earlier development of the Birmingham 
works grievous nuisance originated in this manner. The evil has 
been for the present overcome by disposing of the mud as it is 
produced, It is now conducted to given portions of the corpora- 
tion estate, and there buried or “‘ trenched-in,” the surface soil 
being first removed, and afterwards replaced upon the deposited 
mud, Such an operation, although unattended by any offensive 
smell while all is fresh, and the mud of lanneliately present pro- 
duction, is obviously to be regarded as of temporary character 
only, The Biimingham authorities have templated th 
mode of appropriation, by converting the mud into cement, upon 
the principle of General Scott’s patent. Here, however, difficulties 
again arise in the treatment of the ‘“‘mud,” inasmuch as it can- 
net be used in the cement manufacture until it has been brought 
to a condition of dryness fit to be burnt in an oven or kiln, The 
foregoing observations with rd to Birmingham apply in prin- 
ciple to the uncompleted he a at Leicester, and Leeds, which 
works are not specially commented upon, being accepted as fur- 
ther examples of the precipitation system already dwelt upon. 
In every of precipitating works visited by your com- 
mittee, the disposition of the precipitated mud has been found 
the turning point of diffioulty and vey Its manipulation in 
every stage is a source of trouble and cost, increasing as the pro- 
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cess of deposition is being accomplished; and it is precisely at 
this point of the discussion where the question arises as to the 
practicability and expediency of combin the two systems of 
wrecipitation and irrigation; the former being relied upon for 
Sirens the sewage of the coarser and heavier portion of the 
mud, and the latter being made the medium for transferring the 
lighter particles toa soil, where their presence would be rather 
useful and fertilising than otherwise. The fluid portions of the 
sewage, enriched by the fertilising properties held in solution, 
would be entirely clarified by being passed through the pores of 
the irrigated soil, or assimilated by the vegetation growing upon 
its surface. The example of Blackburn may be quoted as afford- 
ing valuable testimony in favour of the combined system. Pre- 
cipitation has for a considerable time been carried out there, and 
a well arranged system of tanks, possessing every advantage of 
capacity and form, has been in use for obtaining an acceptable 
effluent. But the conditions required from such effluent, in its 
admixture with the general drainage of a somewhat cleanly dis- 
trict, have imposed upon the corporation of Blackburn a more 
complete manipulation, and resort has at once been had to irriga- 
tion for effecting the more perfect result which their precipitation 
works had failed to realise. Kighteen months only have expired 
since the irrigation works were adopted, and already the area has 
roved far too limited. Enough, however, of agricultural success 
as followed to influence the corporation in their fidelity to the 
rinciple of irrigation ; and they are now extending their powers 
or obtaining compulsorily an additional area of two to three hun- 
dred acres of land, to which their effluent water will gravitate at 
a distance of one and a-half to two miles further along the 
valley, and at least five to six miles from the tanks, where 
the effluent water is first discharged at Blackburn. It will be 
seen that in the system just described gravitation has supplied 
all the means of transport, and that the hopeful prospects of 
the Blackburn Corporation are not marred by the constant expenses 
attendant upon the expedients of a pumping machinery. That 
pumping appliances do not, however, interpose any insurmount- 
able obstacle to the transport, and dealing with sewage products, 
your committee may refer, with special interest, to the works 
they have inspected at Leamington and Doncaster respectively. 
In both these instances the sewage is conducted to a point in the 
immediate suburbs of the town, and without any further treatment 
than is implied in collecting it for convenience of the pumps, it is 
at once forced along iron main pipes to the elevation and distance 
required for reaching the lands upon which it is to be distributed. 
With regard to these two towns the sewage may show a minimum 
of solid matter in suspension; and to this in some degree may be 
attributed—as regards Leamington especially—the absence of any 
direct complaint, of surfeiting the land, by the accumulation of 
mud on its surface. At Doncaster the works have only been in 
operation about eighteen months, so that a suflicient test can 
hardly be said to have been made of the evils or otherwise, of 
injurious and offensive surfeiting. It is obvious, however, that if 
a quantity of heavy mud is left on the surface, after absorption 
by the soil of the liquid portion of the sewage, such mud by expo 
sure to light and the heat of the sun will occasionally become 
offensive. 

The conclusions your committee have come to with respect to 
the treatment of the sewage of Barnsley may be summarised as 
follows :—(1) That the item of profit cannot be associated with the 
results of any of the known systems of treatment of sewage, and 
the question must therefore be regarded as one of practical loss, 
(2) That precipitation processes are identified with various 
ehemical mixtures and ingredients, but the milk of lime seems the 
most active and economical agent in the promotion of a fairly 
satisfactory effluent. The deposition of a vast, and all but value- 
less, mud or sludge, is common to all processes of this nature. 
The removal of this mud from the tanks, and its subsequent 
handling and deposit in order to extract the vast proportion of 
water it combines, involves a great amount of labour and expense, 
and adds to the heavy cost at which suitable permanent tanks 
require to be constructed. We have thus an expenditure upon 
practically unproductive works—clarified effluent only excepted— 
combining (a) costof tanks, with engines, pumps, and other appa- 
ratus for mixing precipitants; (b) cost of es or other chemical 
precipitants; (c) cost of labour to engines and tank processes, 
including pumping from tanks, and handling to promote drying; 
(d) cost of coals for engines, &c, &e, (3) That irrigation presents 
an opportunity of diminishing some of the sources of loss, and 
provides a more certain guarantee for future immunity from com- 
plaint or litigation, by discharging the effluent water after contact 
with vegetation and filtration through the soil. The system must 
be debited as follows :—(a) Cost of conveying sewage to a suitable 
farm; ()) cost of pumps, and expense of pumping of water to 
required level; (c) cost of drainage and preparation of surface of 
farm; (d) cost of rent of land, &c.; and credited, as against these 
items, with additional value of land for agricultural uses, from 
advantages of irrigation. (4) That irrigation depends for its 
application upon suitable land being available, whereon the 
process can be conducted without detriment to the salubrity and 
comfort of the surrounding locality. The situation of such land, 
and the practicability of conveying the sewage by force of gravi- 
tation, or its dependence on mechanical appliances for its transit, 
are important; although the cost of pumping to a moderate eleva- 
tion is not to be regarded as a very serious item of expenditure, all 
other conditions being favourable. 

With these conclusions before them, your committee have ex- 
amined the district surrounding Barnsley, as to the existence 
of suitable land upon which the sewage of the town might be 
applied; and they are decidedly of opinion that appropriate 
areas exist, and that both as to situation and quality of soil, 
selections might be made, which, from their convenience and 
adaptability, ought seriously to affect the determination of the 
question, For the present, therefore, they cannot recommend 
the council to perseverein the scheme of simple precipitation, as pro- 
pounded by the plans for Barnsley, submitted by Messrs. T. and C. 

Tawksley. In those plansand the system of treatment theyillustrate 
your committee would have felt the utmost confidence, providing 
no convenient facilities for irrigation had been at hand. Your 
committee, in making this recommendation, are impressed with 
the conclusions set forth on great practical authority, to the fol- 
lowing effect :—‘‘ The right way of dealing with the subject is, 
first, to defecate the sewage by means of one or other of the best 
precipitating processes, and then to use the clarified water upon 
the land, if it be thought desirable, and if not to discharge it into 
a neighbouring watercourse. In this manner the defecation may 
be so conducted as to suit the special requirements of the case ; 
for if effluent water is to be emmlanel ter irrigation purposes, 
there is no need of such a careful and perfect disinfection of the 
eewage, as when the water is to be at once discharged into a 
neighbouring stream,” Such facilities for irrigation existing, 
however, and considering that the quality of the effluent may be 
placed beyond the possibility of fair and reasonable objection—and 
also considering that if irrigation be practicable, a vast and import- 
ant fertilising power would be utilised which otherwise would be 
absolutely wasted, your committee recommend a more mature con- 
sideration of the whole subject before any further steps are taken 
for carrying out the works; and they are firmly of opinion that 
ascheme may be devised combining precipitation or subsidence 
of the grosser matters in suspension—in which condition it 
is thought the mud would be most favourable for manufacture 
into cement—with a subsequent use of the sewage water 
for irrigation purposes, which would meet every desired purpose, 
and greatly economise the financial resources of the borough. 
Your committee are fully sensible of the engineering details 
involved in the proposition to which their inquiries have ed, and 
they feel how much the future success of the works depends upon 
the proper and skilful treatment of such details, Were this the 
proper time and place for further illustration of their views, 
your committee might have dwelt at Fay wd length upon the 
recommendations they have made, and the interest and purposes 


affected by it. The council will feel, however, that such illustra- | from the milk of cows fed with sewage grass, and excellent celery 





tion will be forthcoming when required, and in the meantime your 
committee have only to discharge the remaining very agreeable 
duty of recording the deep obligation under which they have been 
placed by the great courtesy and confiding attention shown to 
them in every borough and town they have visited. They have 
had in each instance the gratification of being met by responsible 
official gentlemen, for whose attention and personal kindness they 
cannot feel too grateful. 

RICHARD CARTER, 

JOHN NORMANSELL, 

JosH. G. JOHNSON, 

Henry Picort, 

Wa. H. Peacock, Town Clerk, 

E. Kenwortuy, Borough Surveyor. 


Barnsley, 28th September, 1874. 


For the following description of Lord Warwick's sewage farm, 
we are indebted to the Standard. It forms an interesting appen- 
dix to the preceding report. 

‘Whilst Warwick ranks amongst the oldest of our towns, its 
larger neighbour, Leamington, is one of the cleanest towns in the 
United Kingdom. It has grown rapidly on lines well laid out ; 
it has no factories to annoy it, and no fwtid accumulations of 
centuries to deal with. It was amongst the first of towns to adopt 
modern ideas of sanitary reform, and whilst other towns were 
thinking of new-fangled notions, Leamington carried out a thorough 
system of drainage —water-closets were attached to nearly every 
house, and when the system was completed the troubles of the 
governing body began. They succeeded in draining the town, but 
the inhabitants on the banks of the river Leam and of the Avon 
refused to permit the sewage to flow into those rivers, and the 
authorities took refuge in deodorisation by what is known as the 
lime process, with settling tanks, and the usual accompaniments 
of turbines, hoppers, and depositing canals, The inutility of this 
process was demonstrated in the Court of Chancery, After an 
expenditure of over £5000 in litigation the local board received an 
injunction from the Court of Chancery to cease putting either 
sewage or their effluent water into the river. The Native Guano 
Company then took possession of the works, and tried for some 
time the A. B. C, process; but the local board were forced to adopt 
irrigation as their only remedy, and in the midst of their dilemma 
they were fortunate enough to receive an offer from the Earl of 
Warwick of £450 per annum, for thirty years, for the whole of the 
sewage, provided it was pumped on to the highest point of his 
estate at Heathcote, one mile and a-half away from the outfall. 
This offer was accepted, and the local board entered into a contract 
with Messrs. Clayton, of the Soho Foundry, Preston, to erect 
two pumping engines of 180 indicated horse-power each, with 
suitable boilers, and the sewage is driven by them through a mile 
and a-half of rising main of 1sin. pipe, fitted with eight hydrants, 
which open on to the farm at various points, 

* Believing that three years of practical experience of sewage 
farming on land specially laid out to receive the excreta and refuse 
of 25.000 people would furnish some data on which to form a 
judgment, an opportunity was taken to witness the operation on 
the farm during a day when the ordinary avocations were in active 
operation, 

“Four years have now elapsed since Mr. David Tough, who had 
previously had some experience on the sewage farm at Barking, 
was put in charge of the farm at Heathcote, At that time it had 
nut so much as a fork upon it in the way of agricultural imple- 
ments. It is now replete with the most improved machines and 
implements of the most approved construction, Thus, Howard's 
reaping machines, Ransome and Sims’ ploughs, Priest and Wool 
nough’s drills, Garratt’s horse hoes, and a steam engine by Clayton, 
tell of high cultivation and labour-saving machines. The year 
that elapsed between the coming of Mr. Tough and the sewage 
being received was devoted to laying down the carrying pipes of 
earthenware into each field in connection with the rising main. 
These pipes are 2ft. below the surface, and vary from Yin, to Lin. 
in diameter, and are connected with brick chambers, into which 
the sewage is forced by the pumps through the various hydrants, 
The carrying pipes are connected with open gutters or carriers, 
which intersect the fields at distances varying from 40ft, to 50ft., 
where the ground is levelled ; but which, when the ground is 
steep, are taken along the contour of the ground, Each morning 
the engine commences to pump, and in dry weather drives half a 
million gallons of sewage on to the farm in the course of six hours. 
In wet weather nearly a million gallons have to be received, and this 


quantity naturally taxes the ingenuity and skill of the manager to | 


dispose of it. He has the power of communicating with the 
pumping station by telegraph, and thus any hitch is prevented, or 
made known when it occurs, The traps and shutters by which the 
sewage is diverted in the open carriers are light, and of the 
simplest construction, but answer the purpose perfectly. 

**Those who look upon a sewage farm as a swamp upon which 
Italian rye grass alone grows would be surprised to tind how little 
and yet how much rye grass enters into the arrangements at 
Heathcote. Twenty-five acres of rye grass are sown every year, 
and twenty-five broken up, so that there are fifty acres of rye grass 
constantly on the farm. Already the rye grass has been mown 
seven times this year, and is now being cut the eighth time. It 
finds a ready sale at from 15s. to 25s, a ton amongst the cattle 
keepers of Leamington and the country round, Take ten tons to 
the acre cut ten times at £1 per ton gives, of course, £100 per acre ; 
but at extreme rates it is possible to get £150 per annum from the 
rye grass. On some farms the rye grass is sown in August, and 
thus a crop is lost. Mr. Tough sows it with the spring corn in 
April, and thus saves a crop; for the moment the wheat is garnered 
the grass is irrigated, and is ready to cut in November and have a 
good plant early in the following year. 

“* After Italian rye grass winter beans and cabbages are generally 
planted, but wheat has been tried, and, contrary to general antici- 
— proved successful, The ground was carefully prepared by 

ing pressed with the presser, and the result was from 16 to 18 

bags to the acre, and not the slightest sign of the prognosticated 
mildew was observable. The harvest was all gathered in September, 
and the result is shown in a fill of thirteen large stacks of wheat 
at the homestead, and nine stacks of barley and beans at ths barn- 
yard. The farm this year has been thus cropped : -Fifty acres of 
rye grass, 80 acres of wheat, 24 acres of oats, 20 acres of barley, 34 
acres of beans, of which 6 were winter beans after rye grass, 
30 acres of turnips, 20 acres of mangolds, 5 acres of potatoes, 
4 acres of parsnips and carrots, 20 acres of cabbage during 
the year, half an acre of rhubarb; the rest is in permanent 
pasture, save some isolated pieces of land kept for experimental 
crops in different corners. At the present time a small portion 
of sewage has trickled over the rhubarb, and shows by con- 
trast the great improvement it makes in the appearance of the 
crops. 
“ The great feature of the farm is its power of self-consumption 
and meat production, A dairy of forty cows is kept. The calves 
are all reared on the premises, and all the milk, except what is 
necessary for the rearing of the calves, is sold at the rate of 11d. 
ver gallon of four quarts. A large number of two-year-old stock 
is also kept, and there are 26 fat cattle getting ready for the 
Christmas market. It is astonishing to see the avidity with which 
the horses and cattle devour the sewage-grown rye grass, even on 
the ground, for no sewage is applied for some time before the grass 
is mown, and is therefore perfectly sweet and free from the 
slightest taint of sewage. The milk has been analysed by Dr. 
Swete, of Leamington, who finds it extraordinarily rich and free 
from a taint of sewage infection. 

“At first the neighbouring farmers viewed the irrigating process 
with suspicion, but now many of them are trying it on their farms, 
for which they pay £1 10s, per acre, and though they say it costs 
much in labour, they are satisfied with the results obtained, At 
one of the homesteads you may taste excellent cheese made 
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manured by the same efficacious means, 

“The farm itself lies on the first undulation of the champagne 
country south of the river Leam, known as the Feldon, and the 
terminal reservoir is situated between the picturesque village of 
Whitnash and Tachbrooke, intimately connected with the Landor 
family. The reservoir is 1}? miles from the pumping station. The 
farm consists of 375 acres, and has a varying surface with a some- 
what porous subsoil, It is the centre of attraction to sanitary 
engineers, for here come Royal Engineers, sewage arbitrators, and 
civic authorities, and fail to find one fault, either with the sweet- 
ness of the air or with the condition of the plentiful crops. 

** With respect to the economic working of the farm no one out 
of Lord Warwick's office can tell the amount of profit or the cost 
of laying out the farm, but we have some data on which we can 
calculate the profit and loss to the town of Leamington. From 
the statistics furnished by Mr. R. Davidson, the engineer to the 
Leamington local board, under whose superintendence the main 
was laid and the works carried out, the cost of the pumping works 


was :— 
6aé 

Engines and boilers .. «2 «s oe eo 5383 18 3 
Buildings and tanks co oe oe ce oe oe 4900 4 OG 
Rising main and laying .. .«. ++ «2 «8 «+ « S050 2 4 
Incidentals, compensation, telegraph, clerk of works, 


Bo ce 06 00 08 08 Ge 08 60 ss of 856 7 0 


Making atotalof.. .. .. «8 «+ «16,239 11 1 

** From the published accounts of the local board it may be seen 
that the cost of the old deodorising lime process varied according 
to the attention paid to its working from £350 to £500 per annum. 
The cost of pumping at the present time is roughly estimated at 
£1000 per annum. In dry weather the consumption of coal is 
about 10 tons a week, in wet weather 14 tons, the average oon- 
sumption being 650 tons ayear, The variation in the price of fuel, 
and the dryness or wetness of the season, of course affects this 
estimate of the yearly expenditure. This is reduced by the rental 
paid by Lord Warwick for the sewage, to the sum representing the 
maximum cost of the lime process, but the town has to pay the 
interest of the capital expended on the station and works, and the 
proportionate repayment, It is, however, free from Chancery 
suite and their heavy expenses, as well as the sewage dilliculty, 
for the present generation,” 








AMERICAN BLAST FURNACE STATISTICS. 
WE give below the reports of our correspondents relative to the 
blast furnaces of the country on the Ist of September, Our re- 
turns have come in so slowly, owing to the absence of some of 
those upon whom we rely for information, that we have been de- 
layed in its publication. There has been but little change, however, 
since September Ist. One or two furnaces in the Mahoning and 
Shenango valleys have blown in, and a few, not over half a dozen, 
in the anthracite region. To prevent misapprehension we make 
the following explanations, We give in the table only those 
furnaces of which we have received information. There are in the 
neighbourhood one hundred that we have no report from, but in 
most instances these are isolated furnaces, and will have but little 
effect upon any deduction that may be drawn from the table. The 
capacity per week is the utmost capacity in most cases. The 
actual production per week will be much less than this, depending 
ona number of contingencies, For example, the Lucy ousan 
of this city, when running on Bessemer, will do well to make 450 
tons per week, while on other grades of iron it has made 597. In 
detail the table shows the following relation to the different 
classes of iron : 

In blast Out of blast. 

eo ce ve co 4B os co co co o GF 

Coke .. se oe os of of SS oe +s oe oe oe 8S 

Anthracite. . oo es oo BBB 1. 2c we ee ce 
Or in general termsabout three-fourths of the charcoal furnaces of 
the country are in blast, one-half of the coke, and two-thirds of 
the anthracite. As to stocks our information is not as definite as 
we could wish. Charcoal and anthracite irons are very large and 
increasing. While the stocks of coke irons are considerable there 
is no great increase, as consumption about equals production, Our 
reports lead us to this conclusion, that there is little prospect for 
better times in pig iron until about half of those furnaces that are 
now in, blow out and stay out for at least six months : 


Charcoal 





In blast. (Out blast 











2 “| | 
z So | 3 
+ re a » & 
Locaity. 4 2 4 3 4 
2:'3' SI3)| > 
4. Ss if <3 
a) 3 | 3 
? Ey 
° , P 
¥ oe - 
New England.—Chareoal .. .. .. .. «2 6 300) 3 170 
Bewaete .. ce ce ce ee 6! CD 0 — 
New York.—Charooal .. .. .. os «oF s 8 oo, 0 
Anthracite ao «0 «0 ce «« 5a ti Iso 
New Jersey.—Anthracite .. .. .. «. « 6 4 7H) 62 400 
Penntylvania.— 
Anthracite: Lehigh .. .. .. « « « 530' 27 141) 28 ii28 
Gohuylkill .. .. «. «oe «- 66/32!) 4223) 12 1870 
Upper Susq’a and Miscellaneous 15. ¥ ; 6 20 
Lower > 6 «21 2000), 15 2115 
Bituminous coal or coke: Pittsburgh... .. 11 6 wah 15 
Allegheny Valley © 4 455) 5 7 
Shenango Valley 31 2 2560) 19 6ou 
Miscellancous .. 21 11 1600) 10 1345 
CL je 6s ee ee ok ee ee ee wal ee wo}; it 63s 
Maryland.—Anthracite.. .. .. .. « « 4, 8 40) 1) lO 
Bituminous coal or coke ~~ wit 1 lw} 4) mn) 
nn ‘<; we ae ao se. onl OO 8 SOS) 2 12 
Virginia.—Anthracito .. .. .. .. «+ of 1 1 140] 0 — 
Bituminous coal orcoke.. ..  .. 1 0 i 140 
oO SS eee 2% 1 467) 10 481 
Charcoal and bituminous coal 3.1 wo} 2 | 170 
West Virginia. — Bitnminous and coke 4 1 450) 3 780 
Charcoal. “< we 8 3 200] «0 _ 
Georgia. — Bituminous coal or coke. . 1 1 150) @ | 
Charcoal o* es . ; 4 200, 3 170 
Alabama.—Bituminous.. .. . “ © 1 1 160) 0 
Charcoal .. .. 00 «we «01 88) D 930} 3| 483 
Ohio.—Bituminous ; Mahoning Valley 21 (le 2215, 11 | 40 
Hanging Rock.. .. ..| 7 6 os} 1] loo 
Miscellaneous... .. ..' 26/14 05} 12 | 2e6o 
Charoal.. 1. «+ os +s so oo op} 85/96) SIS 2 65 
Indiana. Bituminous coal or coke .. .. ris 630) 4 5 
Charcoal > <s oe we 1 l Ww) oO} - 
Coke and antbracite coal... 2; 0, = 2 700 
Ilinois.—Bituminous coal or coke .. 7 1 2, 6 | 2230 
Kentucky.—Bituminous coal orcoke .. .. 4 ; los 2] 280 
Chavocal .. .. oc +e co vo 20/35! 1888) 4 270 
Tennessee. — Bituminous coal or coke ° 4/3 480 1 / «#1Se 
Charecsl oc xc cc ce 1 7 635) 4 S70 
Missouri.—Bituminous.. .. .. «. 8s 2 580} 6 | 2160 
Charcoal + 2° 1, 7 1005) 3 855 
Michigan. — Bituminous coal , 5) 0 } &| 1150 
Charcoal ., se «+ oe oe ++ 20/16 2510 18] atins 
Mixed Fuel 00 ve 1; 0 1 60 
Wisconsin. —Anthracite and coke $3 3 1000} @}] — 
Charcoal .. .. + 9 3 338} 6| 674 
Total .. ce ss «+ 08 oe cf «+ ov, S75, $48 51,429] 227) 39,089 








—American Manufacturer, 








Ir is stated that the Northumberland, the flag-ship of the officer 
second in command of the Channel squadron, is found to be su 
defective that the Admiralty authorities have decided to transfer 
Rear-Admiral George Hancock and her evew to the Warrior. 
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MILLER’S SELF-ACTING PUNCHING, SHEARING, PLATE-CUTTING, AND PLANING MACHINE. 


END ELEVATION WITH TRANSVERSE 
SECTION OF GANTRY ANO TABLE 





(For description see page 309.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asaer and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwieTmever, Bookseller. 

NEW YORK.—Wi.imer and Roogrs, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


*,* With this week's number we issue as a Supplement a drawing 


of an 80-horse power boiler for the steamship Ly-ee-Moon, the 
Ouseburn Engine Works Company, Ni tle-on-T'yne, engineers, 
being No. 80 of our Portfolio of Working Drawings. Each num- 
ber, as issued by the publisher, should contain this Supplement, 
and subscribers are requested to notify the fact should they not 
receive it. 








TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwa to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

T. P. anv Sons.— We have forwarded your letter. 

M. M. (Orchard-house) —See Tuk ENGINgER for January 7th, 1870, page 5. 

J. F.—The North British Rubber Company, Glasgow, can supply you with 
what you want. 

Fipes.—Greenwell’s treatise may suit your purpose, It is rather expensive, 


but we do not know the precise cost. ‘ 
“*SenTINEL” SAFETY VALVES.—A correspondent wishes to have the address 


of Messrs. Smith and Langley, makers of the ** Sentinel” safety valve. 





RAISING SUNKEN SHIPS. 
(To the Bditor of The Engineer.) 

S1r,—Can any correspondent kindly give me the names of any firms 
who let out on hire the necessary gear, tackle, and machinery requisite 
for the raising of sunken ships on the coasts? 8. M. 

Oct. 20 





RESTORING INK. 
(To the Bditor of The Engineer.) 
S1r,—Will any of your readers tell me by what process old writing 
which has been copied by press and copying ink, and which has become 
illegible by fading, may be restored ? R. W. M. 





WALLACE’S GAS FURNACE, 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent tell us who are the makers of Wallace’s 
gas stove, exhibited at Manchester? . T. P. anv Sons, 





SUBSCRIPTIONS. 

Tae Enoiveer can be had, by order, from any newsagent in town or country, 
at the various railway stations; or tt can ¢f preferred, be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (ineluding double number) .. «+. £0 ld4a, 6d. 
Yearly (including two double numbers) .. «. £1 98. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tur ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Subscriptions for thin paper copies are recetved at the following rates: 
Subscribers paying in advance, at rates, Will receive Tok ENGINEKR 
weekly and post-free, Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 

ruick Paper copies may be had if preferred at double postage. 


Remittance by Post-office Order. 


44 4. 40. a. 

Argentine Republio =... 111 6 peryear. Ttaly.. «1 «+ os « 9 © 6 per year. 
Australia eo 00 oe oo : o — << — . & , 4 : ma 
Beigiwm .. «soe oe o _ on a 
Brad 4. «. « « LM 6 ” Metal .. os oo of 13 6 « 
British Columbia... «. 1116 4 Netherlands .. .. .. 1160 |, 
Brith @uiana «» » LUN 6 N oi: = ae 

ied ltepe ils Hoe Soutn Wales ine 

Good He . o ow in md 
baad ws, Se New Zealand.. einmeé 
Denmark .. - 1360 w . ° 180 w 
Denmark vid Hull - $60 w key ee 8s - BO w 
koe. a | aX United States .. ~ Smo we 
Egypt (Upper) -~ 110 w West Coast of Africa ilwo , 
Germany... 1160 * Wet Indies .. in é ° 
Cuerakar.. ~-ine . 

Remittance by Bill on London. 
4s. 4, 46 4. 

Austria .. «soe «© 116 © per year. Tonian Islands +» 2 0 6 peryear, 
Buence Ayres ss 1140 w» Norway . SEO ww 
Bornso «1 «+ os « 110 «» Panama . - ine e 
Ceylon woe oe oe 1160 Peru... « - 2B 6 w 
Chi... ” HF : ” —_ . . re ; 
Frances . 1 ” ° ° © 
Greece «soe oe oe 10 Sweden . S380 « 
India. - 886 Tasmania ‘ae <¢ 





Cloth Cases for binding Tur Enaruzr Volume, price 2s. 6d. each 


he following Volumes of Tne Enorneer can be had, price 18s. each :—Vols, 
8, 4, 5, 10, 14, 16, 24, 25, 26, 86. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and wnder is three shillings ; 
 —— two lines afterwards one shilling and sixpence; odd lines are 
eu! 


trsement measures an inch or more the charge is ten shillings inch. All 
single advertisements from the cow’ must be accompanied by amps én 
all practicable 


pa; Fe ga es aes phy m7 
it: regularity cannot guaranteed in an case, 
Scientia coats outap enn, ancecen euaputee Miocandtanns 

ADVERTISEMENTS CaxNoT BE lxsERTED UNLESS DetiverrD Berons Six O'CLOCK on 

Tavunspay Evexine in nace Ween. 
to advertisements the 
are to be addressed to the Publisher, Mr. George Leopold Riche; ali 
Jther letters to be addressed to the Bditor of Tum Engineer, 168, Strand. 
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MECHANICAL PUDDLING, 

Ir Mr. Nursey’s paper on Mechanical Puddling had 
been read in Cleveland, Staffordshire, or Wales, instead of 
before the Society of —— in Westminster, it would 
have been followed by the keen and prolonged discussion 
which it really deserved. As it was, although the Society’s 
hall was well filled on Monday night, the discussion was 
very limited. The audience consisted of men not prac- 
tically connected with the manufacture of iron, and 7 

? 














came to hear not to speak. Certain objections were 


however, against the whole system of mechanical puddli 





in general, and against the Crampton furnace in particular. 
Mr. Crampton was present, and replied to these objections 
at considerable Making every allowance for the 
fact that he spoke as an inventor with the utmost faith in 
an invention which he did not hesitate to say was “ abso- 
lutely perfect,” it is still indisputable that his remarks 
possessed a great deal of interest, and threw much light on 
the rationale of mechanical puddling. The utterances of 
any intelligent man who has devoted years of study and 
toil to a given subject, are seldom devoid of worth in 
spite of his prejudices; and Mr, Crampton’s great experi- 
ence in the combustion of fuel conferred additional value to 
my . _ 

e more important objections u inst rotary 
uddling furnaces on Monday — were, firstly, that the 
ettling in the upper two-thirds of the furnace was not only 

of no use for the time, being out of contact with the iron to 
be puddled, but was ex to the fiercest heat from the 
flame, and therefore liable to rapid waste and destruction. 
Thus three times as much fettling was required for a given 
charge as would suffice with the old hand furnace in which 
the whole of the fettling was continually submerged. 
Secondly, it was urged that a rotating furnace could not 
impart the requisite agitation to the metal, as it simply 
slipped round and did not carry the fluid iron with it. A 
third objection was the enormous cost of the plant, and 
the consequent loss which must be incurred whenever the 
furnace had to be stopped for repairs. Several other ob- 
jections of minor importance were adduced, but it is un- 
necessary to refer to them here. Mr, Crampton’s reply 
was neither more nor less than the enunciation of the 
statement that puddling by machinery—that is, in rotating 
furnaces—is virtually a new process, totally unlike the old 
system of hand puddling, and demanding new conditions 
for success, We do not dispute the accuracy of Mr. 
Crampton’s opinion ov this point, because it is certain that 
he himself, at all events, produces wrought iron under con- 
ditions quite dissimilar to those prevailing in the hand 
furnace. Mr. Crampton’s furnace has n 80 fully 
described already in our pages that it is not necessary to 
do more here than call our readers’ attention to the fact 
that the rotating chamber is surrounded on every side by 
water, so that it is kept quite cool, and distortion is 
prevented, which is one remarkable element of success; 
and that the coal is burned, not in a separate chamber, but 
in the rotating chamber itself, being carried in in the form 
of dust by a strong current of air. 

In the old hand furnace the work of decarburising the 
iron is effected by two agencies. The iron rests on a bed 
of fettling rich in oxygen, and this oxygen rising through 
the bath of melted metal, seizes the carbon and silicon and 
burns them out. The oxidation of these elements is, how- 
ever, promoted by the use of a flame rich in oxygen playing 
on the surface of the metal, which last is kept in continua 
motion by the rabble. The whole process may be divided 
into four stages:—(1) Melting down the charge; (2) incor- 
poration of oxidising fluxes with the charge at a low heat; 
(3) elimination of the carbon by stirring the contents of 
the furnace at a high temperature; (4) consolidation of 
the reduced iron to balls or blooms fit for hammering. 
Every one practically acquainted with the subject knows 
also that the greatest care is necessary throughout the pro- 
cess to regulate the heat by the use of the damper, and that 
the temperature and the character of the flame within the 
furnace must be varied from time to time. Such, then, is 
the boiling process, and to it alone is it necessary to refer 
here when speaking of hand puddling. TheCrampton process 
differs from this in many important particulars, In the 
first place, no stirring of the iron is effected by the rotation of 
the chamber at all resembling that resulting from the use 
of the rabble ; and in the second the temperature is main- 
tained throughout the whole process at one unvarying 
—_ and that the highest that can be attained. 

tirring is not required, because the whole work of puri- 
fication is effected by the ——- in the fettling. In order 
to keep the temperature as high as — only about 
12 lb, of air are admitted per pound of coal, and although 
this is the least quantity theoretically necessary, Mr. 
Crampton states that on his system it is sufficient to 
maintain and complete perfect combustion. This being so, 
it is obvious that there can be no free oxygen in the flame 
to assist the fettling in doing its work, It is clear, we 
think, here that the Crampton process of puddling at all 
events, is totally different from hand puddling. It is 
claimed that although the fettiing is for two-thirds of its 
time not in contact with the iron, that no waste in the 
true sense takes place, but that, on the contrary, the charac- 
ter of the flame tends to deoxidise the fettling, and reduce 
it to the condition of iron, the Crampton furnace as a 
result regularly giving 25 cwt. of puddled bar for 1 ton 
of pig, the consumption of coal in some cases being as low 
as 8 cwt. of coal to the ton of pig. Under such conditions 
it is evident that the consumption of fettling must be very 
great. In point of fact the work done is pot very dis- 
similar to what is known as the direct ore process, and it 
remains to be seen whether it is better to get iron by the 
reduction of fettling in a Crampton furnace, or in a blast 
furnace, We sus that although the process answers 
very well at Woolwich, where the supply of fettling of 
7 high quality is practically unlimited, considerable 

ifficulties might arise in the application of the 
system in certain districts where rich fettling can by no 
means be had for the asking. This is a point, however, 
which time will no doubt Gecide very soon after Mr, 
Crampton gets to work in the country. 

As the operation of puddling in a rotating furnace does 
not seem to differ in different machines, many persons will 
jump to the conclusion that what we have just said of the 
Crampton — must be true of others, such as those of 
Danks or cer. But this isa mistake, and we meet in 
dealing with the latter furnace especially, with some dif- 
ficulties which are not disposed of by any theory of 
puddling laid down by Mr. Crampton. We have seen 
that he does not care for the agitation of the iron durin 
boiling, and relies on his fettling alone ~-—; an 
uses it copiously in consequence; but in the Spencer fur- 
nace there is still less chance of agitation than in its rival, 





the latter being pentagonal in cross section while the 
former is cylindrical, and yet so far from depending on his 
fettling for purification, we are informed that he uses less 
fettling than is required in the hand furnace, the figures 
standing, we believe, sumething like this:—The hand fur- 
naces, with which the Spencer furnace was compared, used 
24 ewt. of coal and 8 ewt. of fettling to produce 19} cwt. 
of iron, while the Spencer furnace used 12 cwt. of coal 
and 7 cwt. of fettling to turn out 214 cwt. of iron. This 
process must be different from the Crampton process, in 
that the flame is not neutral but oxidising. We have found 
it very difficult, however, to obtain any precise information 
as to the details of the Spencer process, and it is much to 
be regretted that Mr. Spencer was not present on Mon- 
day night to take part in the discussion, This noteworthy 
fact remains, that the agitation of the iron can apparently 
be dispensed with, and it may consequently yet found 
possible to do without a rotating furnace, and to puddle 
effectively without stirring the iron until the time for 
balling arrives, Whether this be so or not, it is evident 


that agreat part of the agitation now deemed necessary _ 


can be done without according to the practice of Mr. 
Spencer and Mr. Crampton. But this being so, something 
in the rationale of the process of mechanical puddling in 
rotating furnaces yet awaits explanation. 

It is indisputable that the Crampton furnace has pro- 
duced magnificent iron from common Cleveland pig, and 
the process us carried out at Woolwich does really appear 
to eliminate the phosphorus. The explanation of this 
fact re by Mr. Crampton was extremely unsatisfac- 
tory, and leaves little doubt that be is himself as much 
puzzled to account for the removal of the phosphorus as 
any one else. His explanation is that the constant main- 
tenance of a high temperature throughout the whole pro- 
cess secures the required end. But this is directly opposed 
to the circumstance that when the temperature is very 
high, as in the Bessemer converter for example, the whole 
of the phosphorus is retained. 

We -_ said little or nothing of the way in which the 
fuel is burned in the Crampton and in other furnaces, and 
the influence which the method of combustion exerts on 
the cost of production. We shall probably return to this 
branch of the subject, as it involves questions of very grave 
on inna We shall rest content for the present with 
calling attention to the opinions enunciated by Mr. Cramp- 
ton; whether they will be accepted as sound by iron 
makers generally remains to be seen. 


THE NORWICH ACCIDENT. 

Carrain Tyzer has reported to the Board of Trade on 
the Norwich accident, and the report has been made 
public. It is a long and able document, but the investi- 
gations before the coroners have been so ——, and at 
the same time so public, that Captain Tyler does not, be- 
cause he could not, tell us much that was not already 
pretty well known. To his conclusions we shall refer 
presently, and we find on the first page of the report the 
statement of a very important fact, now for the first time 
made known generally. We venture to think that it has 
been all but universally assumed that the telegraph office 
from which Robson dispatched the fatal message, was used 
solely for the purpose of working the tratlic of the rail- 
way. It appears, however, that this is not the case. 
Captain Tyler having described the wicket, of which so 
much has been heard in the course of the inquiry, goes 
on to say, “ There is no entrance from the platform to the 
telegraph office, and the only means of communication 
between the platform and the telegraph office is through 
the aperture, or wicket, below the window above referred 
to. At the back of the telegraph office, and on the road of 
approach to the station, there is a door, and near this door 
is a desk for the use of persona sending ordinary mes- 

es.” The office was used by the public, and we con- 
demn the system without hesitation ; at an important 
station such as that at Thorpe, the clerk conducting the 
telegraph business of the line should have nothing else 
to attend to. The telegraph office at Thorpe was specially 
constructed to prevent the supervision of the operator by 
any of the higher officials, It thus became possible for 
strangers to gain access to the place, and talk as n.uch as they 
thought proper to Robson or any other clerk without the 
station-master or anyone in authority necessarily becoming 
aware of the fact. The use of the railway telegraph at 
small stations by the general public may be tolerated; but 
at important junctions a special clerk or a special office 
should always be retained for railway work, and for that 
only, and railway companies who have not already 
isolated their own work from that of the outside world 
will do well to take the warning which we now give them, 
and separate the two classes of work at once, taking 
care that under all circumstances the operator, very 
frequently a mere lad, shall be directly under the eye of 
the inspector, so that the least breach of discipline may be 
at once detected and punished. 

An interesting feature of the collision is that not- 
withstanding its violence, and the fact that no fewer 
than thirteen vehicles were destroyed, the engines re- 
ceived comparatively little injury. The engine of the 
train from Norwich had cylinders l5in. in diameter, 
with 24in. stroke, outside the framing. The wheels were 
four of them coupled, and were 5ft. Gin. in diameter; and 
the leading wheels were 3ft. 6in, in diameter. The 
weight of the engine in running order was 26 tons. The 
engine of the train from Yarmouth was an express outside- 
cylinder engine, diameter of cylinders 16in. by 24in. stroke, 
single driving wheels 7ft. diameter, leading and trailing 
wheels 3ft. Gin, in diameter; and the total weight was 30 
tons. Both were tender-engines. ‘he collision destroyed 
the chimneys and smoke-boxes, and the smoke-box tube- 
plates were laid bare. The cylinders were driven back 
and the framing was bent out. The framing was further 
so twisted that the leading wheels of the express engine 
especially were thrown out of square. The hand-rails were 
broken away from the foot-plate, and the tanks were 
knocked away from the under-framings of the tenders, 
and this seems to have been all the damage done. It is 
matter for some wonder that the boilers escaped so well, as 
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it would appear that sufficient force must have been 
exerted to drive in the front tube-plates and cause an ex- 
plosion. We cannot, however, call to mind a single instance 
of collision on an English railway, no matter how violent, 
from which the explosion of a locomotive resulted. 

Captain Tyler’s conclusions as to the cause of the accident 
may be briefly summed up. The blame lies, he says, 
between Inspector Cooper and telegraph clerk Robson; that 
is to say, they were the immediate cause of the accident. 
But it is obvious that we must seek the ultimate cause of 
the disaster not in the improper actions of these two men, 
but in the system which allowed them to commit a grave 
error. We have already expressed our own opinions on this 
point, and we shall not dwell on them here. Captain Tyler 
deals with the staff system at considerable length, and he 
throws out one suggestion worth extended adoption. In the 
United States, where thousands of miles of single Jine are 
worked on the staff system, train despatchers are employed 
at the principal stations. “ The train despatcher knowing 
from day to day by telegraph how all the trains on his line 
are running, is able, with or without the aid of diagrams, 
according to circumstances, to direct their movements; and 
the different station masters, or persons in charge of the 
ditferent stations, are simply required to obey his instruc- 
tions—either to send the trains on, or to stop them, or 
to see that any two trains cross each other, or pass each 
other at his station, as the train despatcher may direct. 
This system is in operation on the continent of America 
over continuous lengths of single line for hundreds 
and hundreds of miles, the lines being divided into 
sections, with train despatchers constantly employed on 
this duty, and having no other duty to perform, in 
central positions on each section; and it is also em- 
ployed on considerable lengths of line in this country.” 
But satisfactory as the arrangement appears to be 
Captain Tyler assures us that it has often failed to pre- 
vent accidents, and he points out with propriety that no 
possible system of precaution can by itself prevent a 
catastrophe. “ Whatever checks may be established with 
a view to the avoidance, as far as possible, of mistakes 
and misunderstandings, it is necessary to work with 
human agents, and there is unfortunately a tendency 
after working for a length of time securely under any 
system to laxity of practice on the part of employés, 
They gradually acquire too much confidence in themselves 
and in their system, ‘They cease to remember the import- 
ance of the checks or safeguards by which it is guarded. 
They fai! while engaged in their daily routine of duties 
to realise the risks that may be incurred by a departure 
from strict rules, fixed practices, and prescribed forms ; 
and they only awake to the necessity for yielding them- 
selves and requiring from others absolute adherence to 
rules and practice after some serious warning or disastrous 
experience, ‘The only mode of avoiding laxity of this 
description is by the maintenance of rigid discipline, by 
constant, efficient, and irregular supervision.” We fear 
that this is but too true. The liability of railway ser- 
vants to err is far more certain than it is that any adequate 
system of supervision is employed to prevent error by 
maintaining discipline, 


LITERATURE. 

A Treatise on Military Carriages and other Manufactures of the 
Royal Carriage Department, By Captain W. Kemmis, R.A. 
Printed by order of the Secretary of State for War. 

We welcome with great satisfaction the appearance of 

this work. It is not easy to estimate the immense 

amount of labour which the production of such a 

treatise represents. It must be borne in mind that 

nearly the whole of the different natures of military 
carriage detailed and described throughout its pages 
are inventions or modifications of very recent date, 
and that no previous attempt has been made to classify 
them. Hence the difficulty of wading through the vast 
labyrinth of ideas which produced at one time the — 
cated hydraulic system for the turrets of a monitor, and at 
another the delicate machinery for the traversing gear of a 
heavy gun slide, or for the manipulation of a Moncrieff 
barbette carriage, was very great indeed. The book is, 
nevertheless, most complete in every respect, and will be 
found a valuable compendium of information for artil- 
lerists. The introduction describes the various materials 
which are employed in the department, such as timber, 
metals, rope, leather, Clarkson’s material, &c., detailing 
their principal characteristics and the means employed for 
testing them. Part I. treats of the different natures of 
field carriages, the entire subject being divided into the 
following sections :— Wheels and Axletrees,” “ Field Artil- 
lery Carriages,” “Siege Artillery and Mountain Artillery 

Carriages,” and lastly, “ Engineer, Transport, and other 

Carriages.” Passing over the old pattern wheels, which 

present no striking features, we come to the new “ Madras” 

pattern, which is at present of almost universal application 
for military carriages, This nature of wheel—which is 
constructed with a gun-metal nave and a ring tire—already 
comprises twenty different sizes, these, however, being clas- 
sified under four different heads according to the dimen- 
sions of the pipe-box for the axletree-arm; hence any one 
of them on active service might be replaced in emergency 
from any other vehicle which belonged to a corresponding 
“class” as regarded wheels. This is of course a great 
desideratum. ‘The weights of the wheels range from 63 lb. 
to 7ewt. The sizes, classes, and weights of the axletrees 
vary to suit the wheels for which they are applicable. The 
most prominent improvements dilated on in the section 
regarding field artillery carriages are the substitution of 
wrought iron for wood in their construction and the intro- 
duction of the box-girder axletree, This latter modifica- 
tion, which has for ever settled the vexatious question of 
carriages placed hors de combat owing to the snapping of 
axletree-arms, consists of a stout wrought iron box which 
forms the axletree-bed, having the actual body of the 
axletree securely riveted between its sides throughout their 
entire length, the arms being forged on to the ends of the 
box. We observe that the Satety introduced arrangement 





for carrying the field service forge in a general service 
wagon appears as approved by the War-office; this plan, 
however, we understand, it is intended to abolish, with a 
view of re-introducing the forge wagon and limber.* By 
Section II. we learn that the new siege equipment is to 


‘consist exclusively of rifled, muzzle-loading, 64-pounders, 


4()-pounders, and Sin, howitzers, wrought iron carriages for 
which have been already constructed as well as the guns. 
These will comprise a very formidable siege train. The 
latest improvement for mountain artillery is the pew steel 
gun of 200 1b. weight, the carriage and limber for which 
are of most elegant construction. The whole can be taken 
to pieces and carried upon pack animals. We regret to 
observe under the head of “ Engineer Carriages” no less 
than eight species enumerated, including “ office,” “ store,” 
and “forge” wagons, &c., the greater part of which we 
should imagine would only increase the impedimenta of an 
army upon the line of march. Surely the ordinary wagon 
mone f by the artillery might be employed instead of these. 
A number of transport carriages are also described, 
but, with the exception of the ordinary pattern general 
service wagon, the large spring wagon, the portable 
bakery, the travelling steam ovens, the bread and meat 
van, and the Maltese cart, none of these can be prac- 
tically said to exist as approved for service, The latest 
improvement in ambulance wagons appears to contain 
every appliance for the comfort of the sick and wounded, 
of which it is designed to carry eight. 

Passing on now to Part II., we find an amazing variety 
of newly-invented types amongst the garrison carriages. 
The latest patterns are all of wrought iron plates riveted 
to a skeleton framework of wrought or cast iron. It is 
understood that Admiral Popotf was especially struck with 
the design of these during his recent visit to the Royal 
Arsenal, For the smaller natures of guns a simple stand- 
ing carriage is employed, but the heavier ones require a 
traversing platform of wrought iron, which works upon 
racers let into the masonry of the fort or battery, by 
means of rollers underneath, Upon this platform the gun 
recoils with its carriage. Various means are employed to 
check the recoil, the most approved of these being the 
Elswick ordnance compresser, consisting of a series of 
wrought iron leaves depending from the carriage beneath, 
which are squeezed tween horizontal bars running 
the entire length of the platform, and the hydraulic 
buffer, which consists of a cylinder partly filled with oil 
running longitudinally along the platform, and up which a 
piston attached to the carriage is forced by the recoil of 
the gun. Captain Scott’s system, comprising a very low 
carriage and high platform, is the one now generally 
adopted. In this the gun is of course well down in the bed 
of the platform, and the axis being low, the recoil does 
not strain the carriage nearly so much as in the earlier 
patterns. The gear attached to the later platforms, for 
traversing them and running the guns in and out is 
exceedingly well devised; by its means a gain of power of 
70 to 1 is in some instances obtained. When we consider 
that the weight of a modern heavy gun and its appur- 
tenances is over 40 tons, the necessity for such gear is 
apparent. A very meagre description is given of the new 
ages “ Moncrieff,” in which the gun has no carriage, 
mut is suspended at an extremity of the elevator. 
Engravings, however, appear of the original 7in. “ Mon- 
crietf.” Some of this pattern have already been erected 
in the forts on the Bristol Channel and in Cork Harbour. 

Part IL. treats upon naval carriages, the varieties of 
which are legion, Here again we find Scott’s system in 
the ascendant, it having been applied to some of the latest 
carriages and slides, and in a modified degree to those 
for turret guns. The larger proportion of naval car- 
riages and slides are, however, of the Royal Carriage 
Department pattern, the carriages being similar to those 
for land service. The application of hydraulic power, 
which affords such great facilities for lifting the heavy guns 
in armour-plated vessels during the process of muzzle- 
pivoting, is descanted on, and excellent dawings are 
given of the hydraulic jacks employed. —Two descriptions 
of Gatling gun carriage are described, the first for a 
0'45in. gun and the second for a 0’65in, Oue of these is 
arranged with a socket in the centre of the axletree, into 
which a projecting pin beneath the bed of the gun is fixed. 
This pin with the gun and bed can be removed and fixed 
in the tops of a ship or on the gunwale of a boat at plea- 
sure. We may contidently recommend Captain Kemmis’ 
book to those who are interested in matériel of war. 
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Mr. Joun Biackpurn, C.E., Melbourne, supplied the following 
paper on ‘‘The Action of Marine Worms and the Remedies 
applied in the Harbour of San Francisco, California,” 

In bringing before the Society a subject which has so often been 
discussed, and one that has been the cause of many interesting 
experiments both at home and abroad, the author wishes it to be 
clearly understood that although many of his observations differ 
materially from those of other engineers, the locality may, per- 
haps, in a great measure be the cause for what otherwise might 
appear direct contradiction. The object of the author is not to 
bring forward any new theories, but to give the results of his 
own observations, and to invite members to place their practical 
experiences side by side, no matter how unimportant it may appear 
to them, in order that moreknowledge may be gained of the destruc- 
tive action of the marine worms and of the remedies that may be 
applied. Numbers of patents have been taken out, but none have 
proved themselves of permanent value and to answer their purpose 
for more than a few months, and certainly not fulfilling what is 
claimed for them. The author is enabled to place before the 
Society his experience whilst ‘in charge of works in the harbour 
of San Francisco, California. On rebuilding a wharf he had 
occasion to remove about 300 piles, most of which had been 
-<driven at intervals since 1859. The original piles were covered 
with copper sheathing, the wharf had been rebuilt two or three 
times, and when the old piles were not in the way of the new ones 
they had been leftstanding. Before1870the piles used in the repairs 
were non-preserved Oregon fir with the bark on. In September, 
1870, and in the spring of 1872, Oregon fir piles, preserved by the 
Robins process, were used. This process and the conditions of 


* The 0°45in. ‘‘ Gatling” carriage issomewhat similar to that for the field 
guns, oniy of lighter construction. 








the various piles will be described separately, Timber structures 
in the harbour of San Francisco are ex to the teredo navalis 
and limnoria terebrans; these worms appear to work independently 
of each other, and to work all the year round, causing it necessary 
to rebuild every two or three years, 

The teredo navalis, where possible, enters the timber at or near, 
but always above, the ground line. The worm does not appear to 
enter above ordinary low water, but inside the pile in las been 
traced up to lft. 10in. above low water datum, and it has been 
found to work down 2ft. Sin, below the ground. Floating timber 
is not exempt from its ravages, All that is visible on the outer 
surface of the timber is a small round hole, about one-sixteenth of 
an inch in diameter. When entered, the worm at once begins to 
enlarge itself, at first funnel-shaped, and when fully formed it 
increases in diameter very gradually, The head, which is a perfect 
auger, is of the ordinary sea-shell substance, in two parts, working 
on a hinge, Like its gelatinous body, the head completely fills 
the cavity bored. The tail is flat and double, and is protected by 
a thin shell covering ; the end of it can at will be projected out of 
the hole at which the worm entered. The author has remarked 
that the tail is always near the entrance, and that by it the worm 
has that communication with the water without which it cannot 
live. As it grows it bores to make room for its body, which has 
been found to reach 3ft. 6in. long and jin. in diameter. One 
teredo will never enter the hole of another, but will work round it, 
leaving a very thin partition between. These worms never touch 
the knots, always avoiding them, sometimes by the most compli- 
cated twists, especially when several worms are near together. 
The teredo naralis has no visible means of locomotion. Its power 
to bore is centred in its head; there are no bones in the body. 
When taken out of the water it soon dies, and its body dries into 
avery thin skin. It has often been stated that the teredo navalis 
will not attack timber with the bark on. The author’s experience, 
however, proves otherwise. He finds that it does attack the 
bark, but that most of the worms die before they have succeeded 
in penetrating it. That many do get through has been clearl 
proved, The author is satistied that, to a great extent, the bar 
is a preservative ; but when once it is damaged, the timber presents 
no obstacle to the worm, and having once entered the timber, the 
worm never works out of it. 

The limnoria terebrans, according to Mr, T. J. Arnold, engineer 
tothe Board of State Harbour Commissioners, has only recently 
made its appearance in the Bay of San Francisco. The author, 
on examining some old non-preserved piles removed from the 
wharf in September, 1870, found them to be considerably attacked, 
The limnoria terebrans is a small worm about one-fifth of an inch 
long, armed on the head with a pair of strong mandibles, with 
which it bores. When touched it will roll itself up into a ball, 
These worms attack the timber from the outside. They are 
gregarious in working, and appear to radiate from a common 
centre, working «cross the grain, slightly up and down—not 
horizontal, They never touch knots, but work round them. 
They have been traced from the ground line to about mean high 
water. They will cut a pile completely through, leaving the 
upper part hanging to the leap. After carefully inspecting a large 
number of piles the author has not found the limnoria terebrans 
to touch the bark, but where it is damaged they will enter the 
timber under it. They will attack floating timber, and seem to 
prefer working near the shore, and will at times follow down the 
teredo holes after that worm is dead. 

Copper-covered Oregon fir piles were driven in December, 1859. 
The sheeting was about 26 B.W.G., fastened on by composite 
nails. The copper was carried down two feet under the surface 
of the ground, and up to just above low-water datum. Above 
this the bark was left on, but had in time dropped off by the 
action of the waves. Before the pile shown on the diagram was 
drawn the teredo navalis could not be discovered in consequence 
of the attacks made by the limnoria terebrans, which at 
2ft. din. above the copper had nearly eaten the pile through. 
For convenience of drawing the pile was cut off at 2ft. 4in. 
above the copper, and here there was no sign of the teredo navalis, 
but on being split down the centre it was found that the teredo 
had entered just above the copper. and had worked down under- 
neath the copper for 3ft., and there abruptly turned upwards, 
The pile was here completely honeycomed, but below this it was 
as sound as when driven fourteen years ago. excepting at places 
where the copper had worn away and the limnoriu terebrans had 
entered, but only for a slight depth. At these places the teredo 
had not attacked the piles, The mistake made was in not carrying 
the copper sufliciently high, Had it been carried up to extreme 
high water the deredo navalis would not have entered. The object 
then sought for would have been attained, for at that time the 
limnoria terebrans was not known to exist in the harbour, Many 
of these copper-covered piles have lasted fourteen years, and the 
author was able to use several when building the new wharf in 
——— 1873. 

he unpreserved piles driven in 1867, many of which still 
remain standing, were very badly attacked by both worms; but 
some of them were not much worse than the three-year old 
preserved piles. The bark had originally been left on, but with 
the action of the water had dropped off. The author may here 
state that the a had been tried of driving small nails 
with large heads close together over those portions of the timber 
from which the bark had been removed, but this plan failed to 
keep the worms from entering the timber. 

The Robins process of preserving piles, as practised iu San 
Francisco, is to remove the bark from the piles, when about forty 
are placed on cars and run into a tank which is 80ft. long, 14ft. 
high, and 11ft. wide. The doors are closed, and steam is let into 
the tank at a low pressure in order to wash out from the wood the 
albumen and any fermentative deposits left in it by the sap of the 
tree, After this the wood is dried by means of a steam coil and 
ventilation. It is then ready to receive the oleaginous vapours, 
which are generated from coal-tar placed in a closed still capable 
of holding 2000 gallons. The first products of the tar, viz., naphtha 
and ammoniacal water, are allowed to pass off separately. When 
the thermometer at the top of the still indicates 220 deg. the 
vapours are turned on the wood and the still kept running until a 
heat of 420 deg. is reached. The firing under the still now ceases, 
but the still is allowed to remain connected with the tank for ten 
or twelve hours, when the wood is ready for use. The patentees 
claim that the piles are not at first entirely impregnated, yet that the 
surfaces have received sufficient to prevent the worms attacking, 
and that it is only a question of time. How long they do not 
state. After three years the author has noticed a faint odour in 
the centre of the piles, but the surface which is claimed to be 
thoroughly tested does not keep off either worm. The preserved 
piles which had been driven in the wharf eighteen months 
were considerably attacked by both the feredo navalis and 
the limnoria terebrans. The teredo had worked down below 
the ground 13in., and many of the worms were over 2ft, long, 
showing that they had been in the timber for some months. The 
preserved piles driven three years age were completely honey- 
combed, and were eaten away at the ground level by the teredo 
navalis, which had worked down 2ft, 5in. below the ground; here 
were worms 3ft, long, and jin. in diameter. These piles were also 
attacked by the limnoria terebrans, and were eaten through just 
about the ground line, They were constantly being weahel away 
by the ordinary tidal currents, and they were,very little better 
than the non-preserved piles driven in 1867. The worms actually 
appear to have attacked these preserved piles in preference to the 
non-preserved, From a specimen cut off a three-year-old pile, it 
could be seen how near the stirface the teredo had worked ; by 
holding it up the light shone through ‘it, and yet this is the very 
part of the timber claimed by the patentees as being effectually 
preserved, clearly proving that the worms will attack timber 
treated by the Robins process. What then can prevent the worms 
from attacking the centre of the piles? The author has used 


timber preserved by this process for mortar platforms, and in 
dressing it found that the sap was not driven out of it, but had 
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rotted the centre. It is also claimed that timber treated by this 
process will neither shrink nor swell ; but with =e doors 
made from it, in summer the joints would open a full jin. and 
, would draw the lock out of place, in winter the doors could not 
be opened, and this after four coats of paint. 

The conclusions that the author arrived at are :---(1) That when 
repairing timber structures all timber attacked by the marine 
worms, especially the limnoria terebrans, should be removed and 
not allowed to remain alongside the new work, as the worms 
migrate from the old to the new, that part of a pile nearest the 
old being always the first to be attacked ; the author has found 
that the piles standing by themselves have always been attacked 
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to aless extent than where several piles were together. (2) That 
many of the coppered piles after being driven fourteen years were 
in a good state of preservation, and the author has used several 
of them in the new wharf ; that the copper must be carried from 
about lft. under the ground line to extreme high water; by doing 
so the life of the pile would be atleast twenty years; that where por- 
tions of the metal had been worn off by the action of the water, the 
teredo had not been found to attack, and the limnoria terebrans, 
although it had entered the timber, had done so only to a slight 
extent ; that the objections to copper are the liability to be stolen 
or damaged, and that the cost, although at first heavy, will prove 
the cheapest in the end, especially in a country where labour 
is dear. (3) That the bark where not damaged afforded a certain 
amount of protection from the worms, though not effectual. (4) 
That the Robins process has proved a complete failure at Fort | 
Point, that by the size of the teredo navalis found in the eighteen 
months piles, the timber must have been attacked in less than a 
year, and that in less than three years the piles were completely 
destroyed. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves r ible for the opini 
spondents.) 


ECONOMY IN THE GENERATION AND USE OF HEAT.—EFFICACY | 
OF CKRAMIC BODIES IN DIFFUSING HEAT. 
Str,—Recollecting that many of those scientific gentlemen 
whose technical skill upholds the eminence of our leading national 
industries, seek in seasons of mental recreation the popular 
pages of THe ENGINEER, which is constantly illustrated with ad- 
mirable mathematical engravings, as a platform for discussing their 
conflicting theses, I cannot but appreciate your liberality in allow- 
ing me so much elbow room in your crowded columns, of which I | 
shall best express my sense by compressing my observations into 
the narrowest compass, 
At the outset I owe an apology for interlacing in my text so 
many novel terms of Greek origin, which can only be justified by 
the fact that they are necessary to the precise signification of the 
ideas which they advocate, and can easily be unders A mere | 
glance at these words shows that in no instance have I ventured 
to introduce a strange Greek root into use, and have only recom- 
bined well-worn syllables already familar to the reading public, 
and which require no more translation than any native English | 


of our corre- 








etymon. 

The exclusive appropriation by a branch of my profession of | 
the appellative physician deprives our language of an equivalent | 
for the French word physicien, and has driven us to a tedious cir- | 

1 ion, or the adoption of the harsh title physicist as a suf- | 
ficient description of the diligent inquirer whose activity is sp: 
over a wide field, including the province of the natural historian, | 
the physiologist, the experimental philosopher, the astronomer, | 
the geologist, and the physical geographer, as well as, in the 
opinion of many, the enlightenod investigator whose penetrating 
survey takes in the correlation of all these sciences. 

It is true that at the period when the medical a mage assumed 
with the general consent his distinctive appellation, the entire 
curta supellex, which then constituted the total of natural 
philosophy, was easily digestible by a single intellect, and when 
moulded along with the empirical notions which then formed 
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acquisitive capacity of one mind, it may be excusable to call in the 
aid of etymology to assist us in successively defining the shifting 
limits of new regions of science, and marking their relative posi- 
tions on the encyclopwdial map. 

On this ground I would plead for the importation into our 
academic vocabulary of sucha syllabic compound as physiocrat, as 
a substitute for “‘ physicist,” for it affords a very unequivocal 
designation for a large class of workers in a noble field of industry. 
Dr. Hoffmann has already sanctioned the adoption of the word 
‘*atmopyre,” which countenances its cognate stereopyre, and I 
hope hereafter to obtain for the pretentious term pyrosyncracy 
its admission into the technical lexicon, by proving it to represent 
a novel principle in the philo- 
sophy of heat. 

In attempting to explain the 
mxilus operandi of the atmopyre, 
I was drawn into a disserta- 
tion upon the properties of Mr. 
Fogarty’s petroleum gas, the cou- 
bustion of which had afforded 
ms the principal means of ex- 
hibiting at the International Ex- 
hibition the efficiency of my in- 
vention. In conducting these 
experiments I had not the advan- 
tage of an interview with the 
patentee, and some slight dis- 
crepancies crept in, consequently, 
WOTMIS LEVEL into our data and calculations ; 
Es but algebraically, and in all essen 
° ee = = tial points, our conclusions coin- 
CTCAREOD TARACTD uPtoO THIS . 

- ~ cover cide. 

The varying temperature and 
moisture of the atmosphere from 
which the constituent air of this 
gis is obtained modifying its ab- 

| ; sorbent capacity, affects corres- 
| pondingly the solubility of the 
g soline vapour, and produces an 
oscillation, within narrow limits, 
of the relative volumes of the 
u | oxygen and the hydrecarbons at 
=! ditferent times and at intervals 
& in the body of the gas, and which, 
though of no practical import- 
ance, may show some inequality 
iu the results of any two analyses. 
\ Taking leave of the subject of 
N Mr. Fogarty’s valuable combus- 
tible, and after going over again 
and again my former inquiries, 
I think I am in justice bound to 
say that I have somewhat over- 
31 rated the calorific capacity of his 
gas, and I must beg your per- 
mission to make the following 
statement as my final opinion in 
the matter :—One hundred cubic 
inches of Fogarty’s gas weigh 
10°34 grains, of which 20 per 
cent. must be referred to hydro- 
gen and 80 per cent. to carbon. 

100 : 10°34: : 20; 

2°07 hydrogen | = 1034 
100 ; 10°34: : 80 s| grains, 
8°28 carbon 
7000 grains hydrogen : 62°000 
units of heat :: 2°07 grains: 17°714 
units of heat, and 8S grains of 
14,000 units of heat { 
7,000 grains carhon J 
= 16 560 units of heat. 17°714 
+ 16°60 = 34274, represent the 
number of units of heat gene- 
rated by the combustion of 100 
cubic inches of the gas. This product is equivalent to 592°5 units 
per cubic foot, of which standard metre 1 lb. of this gas contains 
11°48. The pound of Fogarty’s petroleum gas, therefore, evolves 
by its perfect combustion 592°5 x 11°48 = 6809 units of heat, 
instead of 8120 as stated in my letter of August last. Let us 
tabulate comparatively the calorific fertility of the three gases as 
follows :—Of Neweastle coal gas, 35 cubic feet weigh Llb., an 
evolve in combustion 27°080 units of heat ; of Palmer's cannell 
coal gas, 21 cubic feet weigh 1 lb., and evolve 24°415 units of heat ; 
of Fogarty’s petroleum gas, 11°48 cubic feet weigh 1 lb., and 
generate 6809 units of heat. 

If we run the eye over these figures—27'080, 24°413, and 6809, 
and recollect the fact that the petroleum gas supplies out of its 
own substance 6 per cent. of the oxygen needed for its own 
saturation, and which is not, consequently, abstracted from the 
circumambient air, we shall be at no loss to explain the greater 
coolness and purity of the respirable space contained in the 
apartments that are illuminated by the combustion of this very 
pure hydrocarbon, 

In my experiments upon the combustion of hydrogen, the hydro 
carbons, and other elastic fluids, in a medium of oxygen or of 
atmospheric air, my attention was attracted to the action of the 
blue flame upon my ceramic burners. The thinner I made my 
little hollow burner the more quickly it reddened, and, conversely, 
the thicker its sides were formed the longer was the time wasted 
before it b i 1 nt. By intermixing metallic oxides 
with the clay, the accumulation of heat was retarded. The black 
oxide of copper especially hastened the radiation from the surface 
of the burner so much that three times as long a time elapsed 
before the normal redness was reached as was required in the case 
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| of the simple argillaceous material, 


When fragments of unglazed earthenware were placed close to 
the blue photosphere which enveloped the ceramic hoods or bur- 
ners, these les were affected in various degrees according to 
their tenuity or massiveness, and in some minutes they attained to 
the incandescent tint. A thin lamina of biscuit porcelain became 
quickly luminous, whilst a lump of heavy-terra cotta, inclosed in 
the same furnace and exposed to exactly the same intensity of 
radiation, was only pen visible. Our physiocratic authorities 
relegated these facts to the consecutive absorption and radiation 
of heat. 

Pyrogenesis is completed when the blue photosphere plays 
upon the surface of the ceramic hoods, and in my fourth 
letter I have tried to show in the experiments upon Mr, Fogarty’s 
gas, that, though the quantity generated in combustion must be 
exactly measured by the chemical action and could not be increased 
by art, its intensity might be greatly enhanced in the case of 
atmopyric flame, which Cotes widely distended a tt ted, 
presented a larger surface to the oxygen, and thus accelerated the 
atomic combination in a multiplying ratio. 

At this stage of the trials the character of the phenomena 
changed, and the problems to be solved related principally to the 
pyro-syncratic effects which are due to the mutual reaction of 
the phlogistic or dynamical force called heat, and the resisting 
inert silicate of alumina which was the staple constituent of the 
burners. 

In 1849 and 1850 I exhibited to the Institute of Gasfitters several 
combinations of gas-fire wherein important results were obtained 
by multiplying the number of the burners, and inclosing the group 
in thick Thaptaente of earthenware. The property of hoarding 

lating heat inherent in terra-cotta was familiarly illus- 








the basis of the healing art, into a kind of hom eous 
tion of apothegms, it was useful in a rude state of society. Now, 
however, when the realm of noutoiee has expanded and out- 
grown the ancient terminology to 
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trated in the old household brick oven, which was made to absorb 
radiant heat, and then to emit it steadily and slowly, so as tosus- 
tain a temperature of 450 deg. Fah, sufficiently long to bake 


bread, The application of this furnace power to the smelting of 
metals was a very obvious notion, and I fiud it recorded in 
Barlow’s journal of 1850, that Messrs. Verdin and Shipwright had 
**an atmopyre ” constructed for the reduction of gold and silver. 
This apparatus consisted of several rows of hoods din. high, 
arranged in successive circles and tiers, a cluster of hoods formed 
the base of the furnace, and a space was thus left for the crucible. 
The whole arrangement was inclosed in a double ceramic case 
having a perforated flooring for the admission of air, On the rim of 
the inner case a circular bronze tube was put, communicating ex- 
teriorly with a bellows, and internally with numerous fine concen- 
tric re Be which were directed upon the flames surrounding the 
melting pot. The whole was covered with a ponderous lid, the air 
of the bellows was gently impelled inwards, the blue flame was 
intensified, converged upon the crucible, and the gold was melted 
in a few minutes, 

My last letter described the proceedings of Dr. Hofmann and his 
friends in 1857, when they tested the capacity of the atmopyre in 
organic analysis, and in smelting certain metals. In this most 
interesting inquest, two facts of some significance cropped up. 
The first was the steady increment of heat developed in the ceramic 
hoods, till after forty minutes it culminated in the fusion of cast 
iron, The second fact was the equally regular decrement in the 
quantity of heat generated and of fuel consumed in the same 
operation. 

According to the testimony of Mr. J. J. Evans, of the Chartered 
Gas Company, the average consumption of gas per hour of each 
burner during the whole process amounted to half a cubic foot. 
If we couple this statement with the well-known fact that each of 
these burners when first lighted consumes 3ft. per hour, and re 


| collect that in Hofmann’s inquisition the rate gradually declined 





till the end, whilst the mean for the whole time was half a foot, 
we discover by calculation that the finalextreme rate was reduced 
toone-twelfth of a cubic foot per hour for each burner. Thus it 
appears that the increment of intensity and the decrement of com- 
bustion progressed pari passu and simultaneously. 

On the first publication of the atmopyre in 1849, I was favoured 
with a visit by Mr. Faraday, who after quietly watching the play 
of the atmopyric flame and its effect upon the clay burner, ex 
claimed, ** This effect is analogous to the function of the fly-wheel 
in mechanics,” It was evident from this observation that this 
great experimentalist had been led by the tenour of his own ex- 
periments, and by the investigations of Sir W. R. Grove and Dr, 
Joule, to favour the unitarian notion of the nature of physical 
force, That heat and dynamic force should both be affected by a vis 
inertio, was a fact that tended to show their homology. Having 
witnessed Faraday’s far-famed experiments at the Royal Institu- 
tion, in which he demonstrated the close relation between elec- 
tricity and magnetism, electricity and heat, magnetism and 
gravitation, and having witnessed his conclusive proof that the 
globe was but a tremulous magnetic needle, and seen the crown- 
ing test of his magneto-electric discoveries when he drew a bright 
spark from the natural magnet, I was greatly attracted by the 
idea of ascribing the various kinds of physical energy to one 
cause, an all-pervading energy circulating through space, but which 
is only made palpable to the outward sense by encountering the 
special properties of matter, One of the most remarkable bodies 
which affects the behaviour of the rays of heat is earthenware, 
or the impure silicate of alumina, By experiments in Mr. Ham- 
mond’s atelier, I had determined its specitic heat to be 025, water 
being 1. Mr. Hammond and his assistant, Mr. Hoad, had satistied 
themselves by several tests of the truth of its having that peculiar 
property of accumulating heat with a diminishing supply of fuel. 
Dulong and Petit had established the two general principles that 
the ratio of specific heat to sensible heat increased with the in 
creasing intensity of that force ; and that it was always measure- 
able in an inverse ratio by the equivalent atomic weight of the 
substance. 

Upon what physical principle could these strange properties be 
expounded? I referred for instruction to the admirable work of 
Prof. Tyndall, **‘ Heat as a Mode of Motion,” and there I find all 
phenomena —physical, vital, and moral—resolved into concurrent 
or conflicting vibrations maintained betweer certain minute 
entities called “atoms” and ‘‘ether waves.” The book is a work 
of great ability, and animated with perfect candour and fairness 
towards his collaborators in the vineyard of science. How does 
he explain the puzzle of Dr. Hofmann’s success with the atmo- 
pyre’ He says: ** Suppose a certain amount of heat to be im- 
parted to any lump of matter, how is the heat disposed of within 
the substance? It is applied to two distinct purposes ; it per- 
forms two different kinds of work. One portion of it excites that 
species of motion which augments the temperature of the sub- 
stance, and which is sensible to the thermometer; but another 
portion of it goes to force the atoms into new positions, and this 
portion is lost as heat—-the first is dynamic energy, the second 
potential energy.” This statement does not unravel the mystery 
of the increasing specific heat whilst the quantity of generated 
heat is diminishing. 

Not having seen or touched either ‘“‘atoms”™ or ‘ether waves,” 
I should like to have some evidence of their existence. First of 
atoms, Pascal, who was great both as a moral and physical philo- 
sopher, denies their existence thus : —‘*‘ What can be more absurd 
than to pretend that in continually dividing a space we arrive at 
last at such a division that in separating into two, each of the 
halves remains indivisible and without extension, and that thus 
these two negations yet constitute one mass. For I would ask of 
those who have this idea if they perceived distinctly that the two 
indivisibles touch each other. If they say they must touch all 
over and be one surface, they are but one thing, aud therefore 
the two together are indivisible; and if they touch only at one 
part, then they have parts and are not indivisible.” Thus an 
atom is regarded as an inconceivable thought and a metaphysical 
impossibility, 

When alchemy was converted into chymistry a century ago, the 
new science maintained a character for vagueness until Lavoisier 
dispelled the notion of *‘ absolute levity’ as a phantom, and 
proved that every form of matter was subject to the laws of 
gravitation, Solid, liquid, and gaseous substances were soon tested 
by the beam and scale, and a table of equivalent combining 
weights was early compiled. These comparative weights were 
subsequently more accurately adjusted according to a percentage 
proportion, and a volume of hydrogen—the lightest known 
element—was chosen as the conventional unity, The illustrious 
Quaker Dalton, a mathematical teacher at Manchester, and 
addicted to natural philosophy, had his attention at once directed 
to the scale of equivalents. He was led by his intellectual habits 
to identify the hypothetical “atom” with the arithmetical 
“unit,” and to regard “‘atoms” as cyphers capable of being 
manipulated by multiplication and division, but having no more 
existence in the concrete of nature than the mathematical point 
or the Arabic numeral. On this basis he has constructed a system 
of notation that rivals in elegance and precision algebra itseli, 


| The ‘tatom” of Dalton is a term borrowed from antiquity, and 


merely designates a creature of the fancy. At the present time 
it may be defined as “a minute irreducible volume.” The 
hypothesis of Ampere, supported by Gerrhart, that at equal 
volume all gases contain the -same number of molecules—a thesis 
founded on experiment—makes it safe to reckon the atom multi- 
plied by two as equal to a molecule and synonymous with volume. 

Like the term ‘‘atom,” the term “ wave of ether” is merely a 
philosophical subterfuge. The charming and instructive specula- 
tions of Prof. Tyndall on the nature of light and radiant heat are 
refined deductions from the prismatic revelations of Newton, and 
so long as he keeps within the legitimate domain of physics his 
conclusions are Eepeagnatde. He says: ‘“‘We are speaking of 
things which lie entirely beyond the range of the senses ; the con- 
ceptions are as truly mechanical as if we were dealing with 
codinary masses of matter.” No real phenomenon can lie beyond 
the range of the senses, The word is a Greek translation of the 
Latin spectrum, and it represents a conception of the natural 
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apparition presented to all the faculties of the mind engaged in 
the act of perception. The sensible spectrum must be perfect and 
egg 4 conceived ; what is not conceivable is not perceptible. 

ow, in all the beautiful displays of analyses which eminent 
Pvp have effected—and none are more fascinating than 
those of Prof. pone | a single instance has occurred in which 
the dissection of any ray of heat or light has been made palpable. 
After Newton, Sir W. Herschel discovered the dark rays which 
emanate from every part of the visible spectrum and from « con- 
siderable span at each end, The differential properties of the 
actinic and of the calorific rays have been developed. The brilliant 
discovery of fluorescence by Professor Stokes, although at first 
repelled by Sir David Brewster, was soon admitted into the 
treasury of science. The effect, in the opinion of the discoverer. 
was owing to the lowered refrangibility or diminished velocity of 
the current of the incidental rays. The simple intervention of 
several solid and fluid media in the path of the ray was cause 
enough to modify one of its most important attributes. 

Professor Tyndall, armed with an unprecedented wealth of 
resources in new chemical compounds, and with highly-improved 
optical instruments, and aided by his own unrivalled subtlety 
of invention, subjected each prismatic ray to the severest analytical 
ordeal, subjecting it tonormal and polarised refraction, to filtration 
through diathermal and more or less occlusive diaphragms, all the 
tests being supplied with consummate tact, and yet he failed in 
obtaining a view of the ghosé of an ether wave. 

The fundamental fact supplied by astronomy that light travels 
through space at a velocity oF 192,000 miles a second is the remote 
basis upon which the wave theory rests. Reducing this space to 
inches, we find the number to be 12,165,120,000. Now it is found 
that in moving through space the red light passes over 39 millions 
of sections of space in the same time that the violet light flies over 
57°5 millions, The journey is effected in the same period, but the 
stride of the red colour is so much longer than that of the violet 
that it takes 57°5 steps of the latter to compass the same distance 
which the former spans in 39, This ratio is discovered by arith- 
metical calculation, and the figures quoted apply exclusively to 
fine divisions of space. They would equally fit in while calcu- 
lating the fractions of any other kind of quantity, and they reveal 


of it into the pages of THE ENGINEER, as well as a written comment 


on its construction. 

The stereopyre consists, as the 
drawing made by Mr. Hoad shows, 
ofa circular fire-grate, made of 
an interior cylinder of iron of any 
required dimensions. This is 
surrounded with a balustrade of 
hollow ceramic cylinders of a 
convenient diameter arranged in 
close order, but leaving intervals 
through which the iron shell may 
radiate red heat while the balus- 
ters radiate invisible rays. The 
fuel is held up by a grating 
which admits of the escape of the 
ashes. This basilar opening may 
be more or less contracted in 
conformity to the vivacity of 
the combustion required. The 
radiation downwards may be made 
available for cooking by inter- 
posingaconvex glassscreen under- 
neath, which being well annealed, 
may be heated to redness without 
fusion. It diverts the falling 
ashes from the food into the ash- 
bin. The upper surface of the 
fire, which is fed from the top, 
is protected with a hinged cap, A 
which entirely closes the grate, 
and communicates with the chim- & 
ney of the room by a smoke vent 
which ascends into it for some feet upwards, Through this 
channel the products of combustion escape. In order to keep 
up a free ventilation, and to maintain the sweetness and soft- 
ness of the air of the room, a cupola is provided which spreads 


















out above the hearth, and opens a path upwards for the used 





atmosphere, 


bar A'. The circuit of the battery a! is now so completed that 
the brush of the receiving apparatus of a following train rubbing 
against the bar A would receive a current of electricity, which, 
ing through the magnets of the exhibiting apparatus carried 

y the engine, would cause a bell to be struck and a signal to be 
exhibited, and these signals would be given to any following train 
until the position of the tongue of the relay C! has been reversed. 
When the tirst-mentioned train passes the transmitting apparatus 
at station 2 circuits similar to those described with reference to 
the apparatus at station 1 will be completed. When the same 
train passes station 3 similar circuits are again completed. The 
second circuit, namely, that from the battery b°, which was only 
partly followed with reference to the apparatus at station 1, may 
now — traced as follows:—The tongue d* having been at- 
tracted to the screw d* by the circuit of the battery b° being closed 
as before described, the contacts are so made that the circuit of 
the battery b° will be completed when the actuating apparatus of 
the train passes the transmitting apparatus B®, The course of 
this current will be as follows :—- From the zinc of the battery it 
will pass through the wire m! to the tongue of the relay D*, 
thence through the screw d® and wire m? to one end of one of the 
coils of the electro-magnet C*, the current passing round this 
magnet will attract the tongue c’ of the relay to the right hand, 
and so complete the necessary contacts with the battery a that a 
following train will receive an electric current through the re- 
ceiving apparatus in such a direction as to give the danger signal 
on the model semaphore on the engine. From the magnet C3 the 
current passes by the telegraph wire n’ to one of the coils of the 
magnet D2, station 2. This current passes round the magnet in 
the direction indicated by the arrows n? n3 removing the tongue 
d? of the relay from contact with the screw d’, and bringing it 
into contact with the screw d*, The current then passes along the 
telegraph wire m? to the magnet C’, station 1, round which it 
passes in the direction indicated by the arrow 7‘, i.¢., in the re- 
verse direction to that in which it passed round the magnet C%, 
station 3, and reverses the polarity of the magnet, so that it will 
attract the tongue of the relay C' from the right to the left, and 
reverse the connections of the battery so that the actuating 
apparatus of any following train passing station 1 may receive the 
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no glimpse of any wave or specific subdivision of the ray which is 
examined, The ray of light or heat is endowed with sufficient 
exility to perform all its functions without vicarious aid, 

Perhaps the most abstruse and bewildering investigation in the 
whole of Prof. Tyndall’s book is that which includes bis most inquisi- 
torial experiments relating tothe cause of the blue colour of the 
sky, in which, if anywhere, some trace of the ether wave would be 
found. Having filled a small glass tube with a mixture of air and 
very attenuated vapour, he converts it into a prism by passing 
through it a beam of electric light. The actinic rays first act ani 
decompose the invisible vapour, which is precipitated in the form 
of colourless vesicles, next in turn the blue rays issuing at the pro- 
per angles from the sides of the electric beam are polarised, and 

eing reflected by the surfaces of the infinitesimal vesicles 
gradually develope their colour. In the words of Prof. Tyndall, 
** No sky blue could exceed it in richness and purity, but the par- 
ticles which produce this colour lie beyond our microscopic range. 
This blue is at first as deep and dark as the sky seen from the 
highest Alpine peaks. But it grows gradually brighter, still main- 
taining its blueness, until, at length, a whitish tinge mingles with 
the pure azure, announcing that the particles are now no longer of 
that infinitesimal size which reflects the shortest waves alone.” 

In this beautiful spectacle the blue rays shown are precisely 
those which are seen refracted by Newton’s prism. Like all 
other colorific rays, they have the power of rendering visible when 
at a certain intensity infinitesimal specks of matter. This effect 
is due to reflection, in this instance, against the minute corpuscles 
thrown down by the actinic action of the beam ; and the exility 
of the ray is sufficient for the effect without any additional para- 
phernalia. The difference between the successive prismatic rays 
depends upon the relative velocity of their movement through 
space, and this velocity is measured by the sections of space 
traversed in moments of time. At present the efficient cause is 
unknown, but its nature cannot be resolved by the assumption 
that all the diversified forces of the universe are to be attributed 
to mechanical impact, taking the form of repeated furtive taps, 
or slower sledge hammer blows. 

I fear, then, I shall not at once find in the accepted dynamical 
theory of heat, a satisfactory exposition of the fucts so succinctly 
related in Professor Hoffmann’s monograph, and I cannot perceive 
anything in Professor Tyndall’s elaborate dissertations beyond 
mere arithmetical calculations of universal application. 

Leaving for a while the playful hypotheses of agitated atoms 
and ethereal oscillations, I recur to the more sombre scenery of 
matter of fact. The results narrated by Dr. Hoffmann as pro- 
ceding from heating terra-cotta up to an incandescent state, are 
not limited to heat by any one fuel. The combustion of coal, 
coke, or gas equally produces heat, which may be hoarded or 
radiated in the same way by the action of. coarse ceramic ware, 
The same economy of fuel which is realised in the burning of gas 
may be effectuated in the use of coke. ; : 

Always contemplating the sey go of supplying the public 
with a cheap and smokeless fire, I have constructed a grate in 
which the peculiar pyrosyncratic properties of argillaceous earth 
might be utilised. Finding at the latter end of last year that 
the Society of Arts had with a chivalrous public spirit undertaken 
the invidious duty of awarding certain prizes for the best in- 
vented fireplaces adapted for cooking and warming, I sent in two 
exemplars—a gas and a coke stove. When the competitive tests 
came on, my ‘’atmopyre” underwent its ordeal, but the accidental 
omission of a diaphragm in my stereopyre on the day of trial in- 
duced me to decline proceeding with the testing on that dav, and 
I had not another opportunity of trying its merit = public ex- 
amination. Having proved the calorific value of this apparatus 
in my own cabinet as well as in Mr. Hammond’s offcina, and 


believing that if —— carried out it would prove a boon to 
the privilege of introducing an illustration 


poor households, I see 
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The peculiar usefulness of the balustrade is that it collects, re- 
tains, and radiates the heat with the persistence of a fly-wheel 
action, and for the facility of cooking, ovens and boilers, may be 
arranged in near proximity to the calorific centre. The apparatus 
appears to be a means by which a small quantity of heat may be 
made available for the diffusion of great comfort. 

Hoping for another opportunity of considering the interpreta- 
tion of the various effects of heat on ceramic ware, I cannot con- 
clude without stating that I share in the common gratitude 
accorded to such benefactors as Prof. Tyndall, whose contributions 
to science have been so brilliant, although I cannot leap after 
him into the quagmire of the atomistic system. I would rather 
lean upon the authority of the great Breton philosopher Descartes, 
who found his in the dictum Cogito ergo sum. The root of 
all truth is in thought, and thought is the quintessence of life. 

. O. Epwarps, Physician. 





RAILWAY SIGNALS, 

Srrz,—Will you allow me to call the attention of your readers, 
through your correspondence columns to an invention for sig- 
nalling on railways, which I have lately patented? It consists of 
electrical apparatus by which signals are automatically given and 
received, the signals Teles exhibited to the driver on the engine. 
The a is arranged as follows:—Each engine carries two 
wire brushes, one of which, termed “ receiving apparatus,” is 
electrically connected to a small electric indicator or model sema- 
phore on the cab of the engine, and the other brush, termed 

‘actuating apparatus,” is electrically connected through the metal 
body of the engine, and the wheels and rails to earth. The appa- 
ratus illustrated in the drawing is fixed on the permanent way ; 
it consists of insulated metal conductors A! A? A’ A‘ A‘ A®, and 
B! B? Bs B* B® B*. The bars A! A? A’ A‘ A® A® are termed 
‘*delivery apparatus,” and are fixed in such a position that the 
receiving apparatus will make electrical contact as the train passes, 
and the B' B? Bs Bt B’ B* are termed “‘ transmitting appa- 
ratus,” and are similarly set in the path of the actuating apparatus. 

The bars A! A? A? are respectively connected to the local bat- 
teries a' a* a3, and to the rails through the polarised double 
contact relays C! CO? C%, which are so arran as to reverse the 
connections and so reverse the direction of the current. The 
transmitting apparatuses are respectively connected to the bat- 





[] 
current in the reverse direction, which will give the signal “ line 
clear ” on the model eumegnene on the engine. From the magnet 
C' the current will pass through the wire m* to the earth plate 
m‘, thence to the earth plate m, thence through the rails, through 
the wheels of the engine or train, to the transmitting apparatus 
B*, and back to the copper pole of the battery b°, This current 
will therefore in its course set the polarised relay of the delivery 
apparatus at station 3 to “danger,” alter the position of the 
tongue of the transmitting relay D% at station 2, and set the 
— relay of the delivering apparatusfat station 1 to “ line 

ear. 


The bars At A‘ A® which are electrically connected with the bars 
A! A? A3 respectively serve as distant signals and give an engine 
driver warning of danger before he reaches the signal station 
itself, They can of course be set at any required distance from 
the signal station, The distance of the signal stations from each 
other is of course regulated by the requirements of the traffic. 
When the driver of a train has received the danger signal in 
passing a delivering apparatus, he slackens speed, and if in pass- 
ing the nearest of the insulated bars forming part of the next 
——— apparatus the danger signal be repeated, he stops the 
train with its receiving apparatus in contact with the next por- 
tion of the said delivering epee, and remains there until the 
“line clear” signal is given by the direction of the current being 
reversed by the actuating a carried by the train which 
blocks the line. But if the er signal be not repeated, and 
the sigal “‘line clear” be given, he goes on. The object of using 
two bars for the transmitting apparatus at each station is to 
enable trains to be backed or shunted through a certain distance 
without changing the signals which would be received by a follow- 
ing train. At junctions and termini, tle si; , which are other- 
wise wholly automatic, may be put under the control of signalmen. 
This is effected by leading the conducting wires attached to the 
delivering apparatus into the signal cabin, and using a commutator 
to complete or reverse the circuits. The apparatus may also be 
combined with apparatus for recording the signals and with 
electrical point-locking ae b J. WHITEMAN. 

London, Oct, 19th, 1874. 

COMPOUND ENGINES. 

S1r,—Your correspondent ‘‘Arques” refers to the indicator 
diagrams of the Briton to prove that the low-pressure cylinder 

ds i ti a mere useless encumbrance. Will 








teries b! b2 b*, and to the polarised relays D! D? Ds. The magnet 
of the relays are each wound with two coils of wire, so as to be 
acted on by two different currents travelling in independent 
circuits, e insulated bars B? B‘ B® are connected respectively 
to the batteries 6? b* b* and to the rails. 

The action of the apparatus is as follows:--When an engine or 
train passes the transmitting apparatus at station 1, the actuating 
apparatus rubbing against the bar B' makes electrical connection 
between the bar and the rail, thereby completing the circuit from 
the battery 5', through one coil of the et D', through the 
rail, the engine, and the bar, back to the battery. The tongue 
d' of the relay is thus attracted to the right-hand screw d*, which 
makes contact in such a way that when the actuating apparatus 
of the same train travelling on from right to left comes in contact 
with the transmitting apparatus at station 2 it completes a circuit 
from the battery b!. The whole of this circuit is not shown in 
the diagram, but a corresponding circuit is shown in connection 
with the transmitting apparatus at station 3. On this circuit 
being completed the current passing round one coil of the electro- 
magnet C! the tongue c! of the relay is attracted to the right 
hand, and is held there by magnetic attractiun until a current is 
passed round the magnet in the reverse direction, An ivory stud 
on pe nape c) presses$the spring f? against the screw g? which 
is elec! ly connected to the rails, and the tongue c! pressin 








4 
against the screw h' connects the zine pole of the battery to the 


° Pp is 
this gentleman kindly inform us whether he thinks that it takes 
278 indicated horse-power to drive this cylinder alone? I deny 
it. Perhaps ‘‘ Arques” will also tell us whether 382 indicated 
horse-power is sufficient to drive the Briton at ten knots speed ? 
for this is what he makes out. I say no, Lastly, I consider 
2°24 lb. indicated ork ~d a capital result, not to be got out 
of a single cylinder and 36 lb, steam. ‘‘ Arques” should look to 
facts as shown in the mercantile marine, not search the royal 
navy for bad examples. 

Your correspondent ‘‘ X.” will find a heavy fly-wheel necessary 
when expanding five or six times with a single cylinder, and his 
engine will be quite as heavy as a pair of cylinders. Has “‘ X.” 
never heard of the trials of the Octavia, Constance, an . 
in which the compounds were victorious, although by no means 4 
good example of such engines ? J 

Brighton, —_ 


Srr,—After reading two letters which appeared in your last issue 
on compound engines I have come to the conclusion that the 
writers “‘ Arques’ and “X.” are trying to bewilder your readers. 
**X.” wants some one to tread on the tail of his coat, but as I can’t 
oblige him just now, I must only make a few remarks on the first 
letter. ‘‘Arques” tries to prove that compound engines working at 
low pressures are not so economical as a ay engine would be 
doing the same work ; he does not succeed, but he might easily do 0, 
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and then be no nearer the real question than if he had proved that it 


was nonsense to take an amount of boiler-power to sea which was 


never wanted when going slow. There is one most bewildering 


statement, to which I wish to call your attention. ‘‘ The Briton 


when going 10 knots takes 278-horse power to drive the low- 
pressure engine, and the high-pressure engine with 382-horse power 
drives itself and the ship.” If it absorbs the same proportion of | 
power which the low-pressure is supposed tv do, the ship must take 


very little to propel her; if she carries a Jaunch’s engine there | 
ought to be some arrangement made to couple it to the ship’s pro- | 
peller, and stop the large engines. Now when we have reached the | 


absurd, I think we had better tack. The battle between simple 
and compound engines is being fought out on the broad ocean, 
and is sure to be decided by the logic of results. As a marine 


engineer has to fight on either side and make the mst of the | 


engines he has to serve with, his opinion is of some value. I fancy 
the compound engine is sure to win; at the same time there are 
some improvements to be made in it for war ships, so that it may | 
be as surely handled as a simple one. xO. | 


Sir,—Your correspondent “‘X.” is perfectly correct when he 
considers that the cylinders of a compound engine, if looked upon | 
as separate engines, would both of them be uneconomical. But | 
although either of these when working alone would probably | 
burn 4 1b, of coal per indicated horse-power per hour, in reality | 
the same steam is used twice over, and so out of ‘‘two uneconomi- | 
cals” we get ‘‘one economical,” burning about 2 1b. of coal per 
indicated horse-power per hour. RvrFvs. 





MECHANICAL PUDDLING. 

S1r,—Mr. Perry F. Nursey, in a paper on mechanical puddlin, 
read by him before the Society of Engineers on the 5th inst., an 
which was published in THE ENGINEER of the 16th inst., says— 
* According to Mr. Sp ’s stat t, he has effected a saving 
of fifteen shillings per ton of puddled bar in materials and fuel.” 
I deny ever having made such a statement, and I shall feel obliged 
if you will insert this in your next impression. I have asked Mr, 
Nursey to correct the stat t, and I beli he did so at the 
meeting of the Society of Engineers held last night for the dis- | 
cussion of the paper ; but I think it is only fair that the correction | 
should havo equal publicity with the paper containing the mis- 
statement. 

I may also add the following summary of the figures given to 
Mr. Nursey, a portion only of which he, however, thought fit to 


make use of :— 
Tons cwt. qr. Ib. 
Gross make during first year’s work .. .. .. 21388 17 1 22 
Average make per week during the year... .. 44 ll 0 
Average make per week during the last six 
months of the year.. .. oe «2 «+ «¢ «+ 56 10 
Largest make in one week .. «. «oe «+ «o« 100 16 
Largest make in one shift = oe oe we ee «€6MMUF 
Average yield from pigiron .. .. «. « « 1 0 
Average coal per ton at converteronly .. .. 0 ill 
Average fettling perton .. .. .. s2 os oe 0 6 
West Hartlepool Ironworks, Apam SPENC 
West Hartlepool, Oct. 20th. 
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THE CASTALIA, 

Sir,—At a time when the success of the Castalia is anxiously 
looked for, I might venture to suggest, through your valuable 
journal, that if y= Dicey or the company would add 
a false bow from the level of the deck to the water line it 
would prevent heavy seas straining her midships, and which 
will in her present form of build impair her speed very much. 
Should they adopt my suggestion, and fitto her a false bow, it will 
allow the peddice ect freedom and regular action, and in my 
humble opinion obtain more speed with greater safety thro 
the prevention of all straining amidships. I venture to make 
this suggestion, and wish the Castalia success. J.B. 








DIAMOND ROCK BORING. 
S1r,—I observe that the last three numbers of THE ENGINEER 
have contained letters on the subject of the diamond rock borer, 
and that nothing tangible is really to be learned from any of them; | 


| fast, and so ab 


and it is somewhat remarkable that none of the professional men 
engaged in earth boring have anything to say on the subject. The 
method of boring adopted by the Diamond Boring Company is not 
actually new, for in 1858 the late Mr. D. Greenly and myself were 
engaged in boring in the red sandstone for the baths and wash- 
houses, Woodcock-street, Birmingham, and it was desirous to 
obtain cores from the boring. We obtained a lap-welded tube of 
Gin. external diameter, and having upset the end of it for the 
urpose of making the internal diameter smaller and the outside 
ger, we drilled a number of small holes in the thickened end in 
a zigzag circle, and inserted pieces of broken emery stone into these 
holes and welded the tube on to the ordinary 1}in. boring rods, and 
rotated the whole from a portable engine. We succeeded in bringing 
up cores of about 44in. in diameter, but found the rapid motion of 
the rods caused them to wobble and knock down the sides of 
hole, and consequently must either tube the hole or set the rods 
this hod; the use of hollow rods and 
passing down strong streams of water was not even at that time 
new, for I find that Mr. Vignoles read a paper at a meeting of the 
British Association, which appeared in the Mining Journal! of Sep- 
tember 26th, 1846, stating that the apparatus consisted of ahollowrod 
of wrought-iron tubes screwed end to end; the lower end of the 
hollow rod is armed with a perforating tool, the diameter of the 
tool is larger than that of the hollow rod, and that the upper end 
of the me was connected with a force pump, so that a powerful 
stream of water was forced down the hollow rod, and the débris 
forced up the annular space between the rod and the sides of the 
bore hole. Nothing has ever been heard of this method in 
actual practice, since I myself used both Mr. Mather’s machine and 
the ordinary well rods raised and lowered by means of a steam 
winch. With the Mather’s machine I bore holes of from 2ft. to 3ft. 
in diameter, and can obtain cores of buta very little less diameter than 
the bore-hole ; but if I am going to run down a 6in. hole toa but 
moderate depth, say 300ft. or 400ft., I use the ordinary rods, and 
I am fearless in stating that the Diamond Company will find it 
difficult to beat these two methods, either in time or cost, particu- 
larly in a hole say of 3ft. in diameter—and what really is the use of a 
small hole, either for mineral research or water supply? I have fre- 
quently met with a fissure in the oolite limestone of a size allowing 
a 4hin. tool passing some distance down, so that no infor- 
mation could be gained, and the tools following the fissure were 
defiected from the perpendicular and the hole spoiled. 
St. Helen’s, Ipswich, October 12th, 1874. R. ALLISON. 








S1r,—I do not propose to criticise certain deprecatory remarks 
made by some of your correspondents, as these may be influenced 
by prejudice or want of knowledge, and I scarcely need observe 
to you that deep prospecting must of necessity inseparable 
from difficulties, or that the best constructed machinery is liable 
to accident. 

My object is merely to give an illustration of the waning of 
the Diamond Rock Boring Company's system, and state the fact 
that one of the borings in my district during the past week has 
been advanced from 945ft. to 1119ft. in depth, or an average of 
29ft. per day, the machine having worked day shift only. At the 
depth of 1000ft. the weight of rods is over two and a-half tons, 
and when it is considered that these rods must be withdrawn for 
removal of the cores, it will be apparent to a practical mind that 
the system, machinery, and appliances, cannot be otherwise than 
thoroughly efficient. This capability of the machine is, however, 
of secondary importance in comparison with the accuracy of 
result obtainable by the system as applied in prospecting. 

Oct. 20th, 1874. District AGENT. 





YorKSHIRE COLLEGE OF SclENcE.—AIl the arrangements for 
the Yorkshire College of Science are now completed, and the first 
session will commence on the 26th inst. The subjects of study, 
for which properly ualified professors are appointed, are mathe- 
matics, experimen =— chemistry, geology, mining, and 
textile manufactures. The company of clothworkers of London 
have founded eight studentships, four of £30 each and four of £25 


each, é 





PATENT SELF-ACTING PUNCHING, SHEARING, 
PLATE-CUTTING, AND PLANING MACHINE. 


Tuts machine, patented by Mr. B. Miller, Hunslet-road, Leeds, 
is for the pi of punching, shearing, cutting, or shaping 
plates of any form required for boiler making, shipbuilding, or 
bridge work. Fig. lisa - of the machine; Fig. 2 isa front 
elevation; Fig. 3 is an end elevation, showing transverse section 
of gantry and table; Fig. 4 is plan of dividing apparatus; Fig. 5 
is}a side elevation of the same. ‘Ihe machine is driven by a 
steam engine, with variable expansion valve, so that the steam 
admitted into the cylinder may be easily proportioned to the work 
to be done as the engine is running. R is the fly-wheel or driving 
shaft, S the fly-wheel. On this shaft is keyed the pinion T, gear- 
ing into the wheel U, which is keyed on to the shaft 1. On 
this shaft is also keyed the pinion 2 gearing into the large wheel 
3, keyed on the main oreccentric shaft 103. At each end of this 
shaft is an eccentric pin, working the slides I ; at the lower end 
of each of these slides is fixed a punch 72, ora shear plate, the 
arrangement being such that either may be used. The table G 
runs on rollers 75, 76, so that it may move easily as possible on 
the bed 32. The parallel, plates g g can be fixed at any part of 
the table by two bolts, the heads of which fit T slots planed in 
the table G. a a are two blocks, each having an opening to 
receive the plate to be operated on, which is securéd between them 
by the set screws bb. Under each of these blocks is a round pin 
fitting into a die, this die is made to fit and slide in a slot in one 
leg of the L lever c. There is also another die fitting into the slot 
of each of the parallel plates g yg, through which the round pin 
on the under side of the blocks a a also passes, The L levers c 
are each of them attached to the stud plates ¢ ¢ by the studs d d, 
which are fixed to the table G by the bolts ff, the heads of which 
fit the slots in the table so that they may be fixed to suit the 
length of plate to be operated on. The other legs of these levers 
are connected by the rod 36, one end of which is attached to the 
lever by a stud passing through it and the lever. The other lever 
is attached to it by a movable socket 35, secured to the rod by 
three set screws ; on this socket is a pin passing through the end 
of the other L lever, so that if the blocks aa are moved across 
the table they will move simultaneously parallel to each other. 

The friction pulley 90, carried by the stud i, fixed on the 
bracket & in front of the machine fits into a guide, the form of 
which represents the line of hoks to be punched, or plate 
to be cut; this guide is fixed either to the plate being 
punched or to the blocks a a carrying the plates by set 
screws, and as the table moves draws the plate forward 
or backward, according to the form of the guide in which 
the friction bowl fits. The arrangement of the guide slot—which 
is not shown here—is such that any curve may be got by it with 
very little trouble; a! is a path cam fixed on the boss of the wheel 
3. In the path of this cam runs a friction pulley fitted on toa 
stud at one end of the lever w'; the other end of this lever is keyed 
on the shaft 101; another lever w is also keyed on this shaft. This 
lever has a long slot, and into it is fitted a movable stud, which 
passes through a corresponding slot in the lever v keyed on the 
shaft 65; on the end of this shaft is keyed the vertical lever 66; at 
the other end of this lever is a stud fitted into a block made to 
slide ina slot at the end of the connecting rod A. Attached to 
this sliding block is a screw 94, with two regulating nuts 
for fixing the rod and attached levers in the required 
position. At the other end of the connecting rod A is a 
lever 71, Fig. 5. This lever is attached to the connecting 
rod by a pin at the end of the lever passing through a vibrating 
block fitting the fork of the connecting rod. A pin passes through 
both. Another, 70, lever is fitted on the same stud, both levers 
being loose on it. The pin 98 being passed through both levers 
causes them to vibrate together. At the other end of the lever 
70 is a wrought iron or steel tongue 69. It is attached to the 
lever by the pin 91 passing through them, and forming a joint 
on which the tongue works. {%2 is a steel spring, to keep the 
tongue down when required. J is a lever, a projection from 
one end of which comes under the slide I, Fig 3, which, as it comes 
down, that end of the lever is depressed and the other end raised, 
which passing under the end of the tongue 69 raises it also, 
until a pin which is on the under side is clear of the plate 
being punched. 95 is another lever attached to the connecting 
rod A in a similur manner to the lever 71, and may be discon- 
nected by drawing the pin 96 out of the hole through the con- 
necting rod and vibrating block. These levers are supported in 
their place by the stud 104, which is bolted to the underside of 
the top jaw of the machine. The levers 70 and 71 are made to 
vibrate by a cam acting on the intermediate levers, which by 
moving the stud in the slots of the levers w, may be made to move 
any distance required; a hole having been punched in the plate 
as soon as the punch has been so far withdrawn from it 
that the tongue 69 and pin under has room to work, the 
pin drops into the hole last punched, the lever then moving 
draws the plate away to the distance between the holes 
on gee the pin is then raised out of the hole by the 
lever J, and the lever allowed to return, and at the proper time 
the pin is again placed in a position to dropinto the next hole 
punched, This arrangement enables the operator to punch holes 
the length way of the plate. To punch a line of holes across the 
plate the guide pulley 90 must be removed, so that the plate may 
move across the table; the pins 97 and 98 removed and the end of 
lever 71 drawn away from the end of the connecting rod A, the pin 
96 is put into its place to connect the L lever 95, 68, with it so that 
as the holes are punched in the plate it will be drawn across the 
table by the motion of the L lever 95, 68, the pin being allowed to 
drop into the holes punched in the plate and raised out of them 
by the lever J as already described. 

99, Fig. 5, shows end of guide slot, and 100 the plate being 
operated on. The table G is arranged to travel with « screw 
when required ; motion is given to it by the drum E keyed on the 
shaft 1, a belt from which runs on one of the three pulleys, 55, 
56, 57. The middle pulley, 56, runs loose on the shaft 51. The 
wheel 53 is keyed on the boss of the pulley 57, and gears into the 
wheel 54, keyed on the shaft 50. The wheel 58 and pulley 55 are 
also keyed on the shaft 51. The wheel 58 works in the inter- 
mediate wheel 59, which again works in 60, keyed in the shaft 50. 
On the end of this shaft is keyed the mitre wheel 45, gearing into 
the other mitre wheel 44, keyed on the end of the screw H. When 
the belt is on the middle pulley 56 the screw does not revolve ; 
but when it is moved on to the pulley 57 by the belt guide 62, 
fixed on the sliding bar 52, the screw revolves and propels the 
table forward. If, again, the belt is thrown on to the pulley 55, 
the motion of the screw is reversed, and the table drawn back. 
To make this reversing motion self-acting two movable bosses, 
39, 39, are attached to the table by two bolts, with T heads fitted 
into a slot in the front edge of the table. They can be set at 
any part, so as to reverse the motion when required. 34 is 
a movable bar carried by the bracket 33, 33, bolted to the gantry. 
On this bar is fitted a movable dog, 38; either of the bosses 
coming in contact with this dog caures the bar to slide. At one 
end of this bar is a connecting rod J; this rod is connected at the 
other end by a stud to the lever 42, keyed on the top of a vertical 
shaft supported by the standard f. At the bottom end of this 
shaft is another lever A, the other end of which fits into a slot in 
the sliding bar 52 to which the belt guide 62 is fixed. At the top 
of the standard f is an arm carrying a segment 41; in the centre 
of this segment is a hole, and near each end a pin, in the corre- 

nding part of the lever 42 is also a hole; a pin beivg put through 
the hole in the lever and the hole in the segment secures the 
lever so as to keep the belt on the middle pulley, and the pin at 
each end forms a stop for the lever, so that it may not 
be moved too far either way. At the other end of the 
sliding bar 52 is a vertical lever, on the top of which is 
a ball 61; when the bar 34 has moved the sliding bar 52 
so far that the belt guide has thrown the belt on to the middle 
pulley, the vertical lever at the end of the sliding bar with the 
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weight falls over and throws the belt on to whichever pulley it 
is required to run, thus reversing the motion of the table. When 
the table is acting under the operation of the dividing apparatus, 
it isfrequisite that it should be released from its connection with 
the screw. To accomplish this, two blocks 80, 80 are fitted between 
two ribs cast under the table ; these blocks form a nut in two 
halves, which can be drawn together so as to clasp the screw; or 
they can be separated so as to release it by the top and bottom 
eccentrics 77,77, the axles of which communicate with each other 
on one side by the wheels 81, 82, 83 on the other side ; on the 
axle of the top eccentric is a skew wheel 78, working in another 
skew wheel 79 on a shaft running to the end of the table. 
At the end of this shaft is a square, so that it can be turned round 
by a key, and the two halves of the nut opened or closed. The 
rack cast under the front edge of the table enables the operator to 
move it by hand by means of the levers e' d! and pawl. Itis also 
requisite to be able to move the table independently either of the 
screw or dividing apparatus; this motion is needful for cutting 
curved plates where there are no holes to catch hold of 
whereby to draw the plate forward. This motion is got from the 
rocking shaft 65, on which is keyed the lever x, At the other end 
of this lever is a connecting rod ; at the other end of this rod is 
another lever on the shaft 102, at the end of which are the levers 
ce! d', the vibrations of these levers working the pawl which 
pushes against the teeth in the rack cast under the front 
edge of the table. V is a table on which is a_ sliding 
block M; the front of this block is a vertical slide 
on which is fitted the slide carrying a cutting tool to plane the 
edges of plates where required. This tool slide is raised or lower 
to suit convenience, by turning the hand-wheel 87, keyed on the 
end of the screw). The tool can also be moved backward or 
forward by turning the hand-wheel 86, fitted on the end of the 
horizontal screw. m is a sliding bar, for the purpose of throwing 
in or out of gear the punching slide. One end of this bar is 
attached to the lever n, keyed on the shaft P by a stud. On the 
same shaft is another lever, connected by a rod to the dotted 
lever 7 on the shaft. At the end of this shaft is a hand lever, by 
which to work the apparatus. 67 is a lever to which is fixed a 
cutter for cutting angle iron. This lever is worked by an eccen- 
tric in the main shaft, 103. 64 is the connecting rod working 
the cutter. The other side of the machine is for cutting 
or punching circular plates; 26 is the bed on which is the slide 21, 
on this slide is the toothed wheel 84 worked by a pawl on the lever 
25; this lever is connected with a vertical by the rod 24, which 
has a shackle joint at each end ; the vertical lever is keyed on the 
same shaft as the mitre wheel 23, which gears into another mitre 
wheel 22; this wheel slides on the shaft 28, at one end of which is 
a lever 14 attached by a connecting rod 7 to the lever 8 keyed on 
the shaft 6, on which is also keyed the slot lever 5 worked by 
another slot lever 4 by a stud passing through both slots. These 
levers receive their motion from the path cam a! fixed on the side 
of the wheel. « This arrangement is for cutting circular plates, the 
dividing apparatus for punching holes in a circle is the same as 
already described, the plate being fixed to the circular plate 20, 
27 is a screw to draw the table further from or nearer to the punch or 
cutting tool as required for the diameter of the plate. The bar 
15, 15, is for throwing the slide motion in or out of gear. 





. BOILERS OF THE LY-EE-MOON. 


Wiru this impression we publish a working drawing of one of 
the two boilers of the steamship Ly-ee-Moon, In our impressions 
for Sept. 25th and Oct. 2nd will be found illustrations of the 
compound engines supplied with steam by these boilers. It is 
unnecessary to give any description of the boilers here, as the 
tracing explains itself, but it may be well to supply a few particu- 
lars in a ready form for reference, 

Number of boilers... ... 0... see ose 2 
Di oo 


po ee ee ae ene ae ae ee es 
OS eas SS LULU 
ee one 


i er 
SI GE GRING ine hee nee ite Gen 'Gee 2ft. Llin. 


| a ea ee ee 7ft. Gin, 
TRIGMDOOR OE GEUN0 ce. nce sce se, hae wee sen gu 
Number of tubes, total... ... 20 0. soe cee SSB, 


Outside diameter of ditto... ... 0 ... so Sin, 
Length between tube plates — me . % 
Heating surface in tubes ... ... 0 we ee eee = 2485°6 
Heating surface in furnaces ... ... ... .. 282, 
Heating surface in flame box... .. .. «. 366. 
Heating surface in smoke box ... ... «+ « 66°4, 
Total heating surface ... ... 0 ss. se oo 3200, 


eae eae ee ee 
oS a ee re 
Diameter of chimneys... ... ... se oo oo 3dft 9in. 


Height from fire-bars ...  ... .. 6 soe oe SIft, Gin. 
It only remains to add that the design may be accepted as an 
example of the very best class of modern marine high-pressure 
steam generators. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Monthe. 


2507. A New Moror, Henry Escolme Wiles, Brunswick-square, Camber- 

— tien communication from M, Frangois Thouin, Paris.—17th 
uly, 1874. 

2523. A new or improved Firerroor MATERIAL, and mode of applying 
the samme, more particularly applicable to safes or receptacles containing 
valuables, Peter Jensen, Chancery-lane, London.—A communication 
from F. V. B. Meidell, Copenhagen, Denmark.—18th July, 1874. 

2749. A new method of Propucina Heat, Carl Julius Tetens Hanssen, 
Chancery-lane, London,—Sth August, 1874, 

2059. Improvements in apparatus for Increastnc Combustion, creating 
draught, burning smoke, and saving fuel in steam boiler furnaces, 
— Lee Powleson, San Francisco, California, U.8.—29th August, 

874. 

2986. A new or improved Beater for Turasuinc Macuines, Victor 
Favier, Perwez, Belgium, —1st September, 1874. 

3077. Improvements in BeLLows and Biasr Enoines, William Edward 
Gedge, Wellington-street, Strand, London. — A communication from 
—— Francois Soireul, Faubourg St. Martin, Paris.—8¢h September, 
1874. 

3136. Improvements in the construction of Coat Vases or Boxes, and in 
coating parts of such vases or boxes with a deposit of nickel, which 
latter part of the invention is adaptable for writing and dressing cases, 
Joseph Underwood, Birmingham.—14th September, 1874. 


$129. Improvements in Srorrers and Borrzes for aérated and other 
liquids, jars, and similar articles, Walter Peter Cherry and Charles 
Edwin Cherry, Porter-street, Hull, Yorkshtre. 

$233. Imp’ ts in hinery for Movtp1ne and PressInG ARTIFICIAL 
Fue. and Bricks, and in prepariug the material to be used in the 
manufacture of fuel, John Griffiths, Birchgrove Colliery, near Neath, 
Glamorganshire,—21st September, 1874. 

$243. Improvements in the manufacture of ILLUMINATING and HEaTING 
Gas and distributing thereof for use by means of apparatus adapted 
for said purposes, John Chapman’ Peacock, Finsbury Park-road, 
London, and Charles Wallace Bradley, Circus-place, London.—22nd 
September, 1874. 

$279. An improved CompineD Fiusnine and Deoporisine and Disin- 
FECTING APPARATUS for use in urinals, water-closets, and similar 

urposes, Harry Langston Jones, Webster’s Hotel, Ely-place, Holborn, 
ndon.—24th September, 1874. 

$281. Improvements in Governors for Marine Enoines, Thomas 
Harcourt Thompson, Holyhead, Anglesea. 

$291. A new or improved machine or appliance for Fo.p1ne and Pressino 
Triuinos, Brypies, and other articles made of textile fabrics, Peter 
Jensen, Chancery-lane, London.—A communication from the Hamburgh- 
American Sewing Machine Company, Hamburgh, Germany. — 25th 
September, 1874. 

3298. Improvements in SusreNpERS or BEARERS for TuBes, Rops, WIRE, 
or other equivalents, Ebenezer Entwistle, Blackburn, Lancashire. — 
26th September, 1874. 

3339. An improved method of and apparatus for TreaTinc Low-ctass and 
other Ores, for obtaining copper and silver therefrom, Thomas Clarke, 
Ladyfield, Wilmslow, Cheshire. 

$343. Improvements in CLeansinG and Reviviryinc ANIMAL CHARCOAL, 
William Whitthread, Liverpool. 

$348. Improvements in FasTeners for Winpow-sasuEs, Edward Peck, 
Glasgow, Lanarkshire, N.B.—30th September, 1874. ’ 

$352. An improved apparatus for Savinc Water in WATER-CLOSETS, 
Uninats, and other places where a fixed quantity of water is required 
at each operation, James Henry Lynde, Sale, Cheshire. 

$353. Improvements in Revo.vine Pistots and other small arms, Otto 
Altendorf, Birmingham.—A communication from Messrs. A. Fagnus 
and Co., Litge, Belgium. 

3354. Improvements in machinery for Dovstinc and Winpinc Cotton 
and other yarns and threads, Robert Smith, Manchester. 

3555. Improvements in machinery or apparatus for making Woop Sptints 
for Matcues, and for other purposes, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—A communication from Valdemar 
Bergin Nielsen, Malino, Sweden. 

3356. Impr ts in the facture of Iron and other metals, and 
in the smelting or extracting of such metals from their ores, Robert 
Stone, Liverpool. 

3357. Improvements in the manufacture of Door Kyoss or HANDLES, 
and in the mode and means employed for attaching same to their 
spindles, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Charles Carpenter, Hamilton, Canada. 

$358, An improved Stopper for Borres for containing gaseous and other 
liquids, whereby filling, stoppering, and opening such bottles can be 
effected, Frederick Baron Michell, Truro, Cornwall. 

$359. An improved apparatus for Composine and TRANSMITTING the Stons 
or Lerrers of Morse’s TeLeorarnic APPAkATUS, Amedée Mouillard, 
Boulevart de Strasbourg, Paris. 

3360. Improvements in Dress Improvers or Busties for personal wear, 
Joseph Binaepfel and George Thomas Press Pointer, Great Sutton-street, 
Clerkenwell, London. 

8361. Improvements in Srram PumpPiNe or AIrR-COMPRESSING ENGINES and 
Macainery, Martin Benson, Southampton-buildings, London. — A 
communication from Ezra Cope and James Riley Maxwell, Hamilton, 
Ohio, U.S. 

$362. Improvements in and additions to Pipes for Smoxk1na, the additions 
being also available for cigars and cigarettes, Adolph Strauss, Basing- 
hall-street, London. 

8364. The Wasuinc of Woot or other similar material by machinery, 
George Rourke Bryant, Waterford Mills, Chippenham, Wilts. — lst 
October, 1874. 

$366. Improvements in the process aud apparatus employed in the 
MAKING and ConpENSING of OxyGeN and Hyprogen Gases, Joseph 
Beck, Cornhill, London. — A communicatiun from N. H. Edgerten, 
Philadelphia, Pennsylvania, U.S. 

8367. Improvements in Castinc Metat Gratines for Pavement Licuts 
and for other purposes, William Robert Evans, Offord-road, Caledonian- 
road, London. 

3368. Improvements in machinery for Cuttinc, Workino, or operating 
upon Strong, Woop, and other materials, William Henry Thompson, 
Islington, London. 

3369. Improvements in Fasteninos for Jomsinc Metat Banps or SHEETS 
of Mera together, Martin Benson, Southampton-buildings, London.— 
A communication from Charles Henry Compton, Calcutta, India.—2nd 
October, 1874. 

3372. An improved Rackrna Apparatus, Charles Baker Scott Webb, 
Stratford, Essex. 

8373. Improvements in Steam Enoines, Samuel Graham Browne, 
Cavendish-road, Kilburn, Middlesex. 

$374. Improvements in and applicable to Canpvgsticks, Gilbert Stanton 
Fleming, Oxford-street, London. 

8375. Improvements in Meratuic Cases for preserved provisions and 
other articles, Townshend Griffin, Bayonne, France. 

3378. Improvements in the means employed for Srowrne CaTTie and 
Horses on Boarp Suir, Arthur Henry Beavan, Leadenhall-street, 
London. 

8379. Improvements in Lames or Lanterns, Edward Parkman, South- 
ampton-buildings, London.—A communication from J. R. Forbes, New 
Orleans, Louisiana, U.S. 

3380. Improvements in EmprotpeDyY ATTACHMENTS applicable to Sewine 
Macuines, Henry Edward Newton, Chancery-lane, London.—A com- 
munication from Reuben Mann Rose, Williamsburgh, Brooklyn, New 

York, U.S. 

3382. Improvements in Szeeve Links, Suirt Stups, Sovirarres, and 
other fastenings for articles of dress and jewellery, Frederick Bullivant 
Brown, Handsworth, Staffordshire. 

$383. Improvements in Sorrraires, SLeEve Links, and other fastenings 
for articles of dress and jewellery, Franzi Xaver Ferdi d 
Heilborn, Birmingham. 

3384, Improvements in the Treatment of Human Excreta and in the 
manufacture of Manure therefrom, and in the apparatus employed 
therein, Francois Alcidi Bonnefin, Queen-street, Cheapside, London. 

3388. Improvements in machinery for Compinc Woot and other fibres, 
Edward Priestman and William Crook, Bradford, Yorkshire. 

















Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


8435. Improvements in the manufacture of Loose GranuLar into SoLip 
Suaar, August Friedrich Wilhelm Partz, Oakland, Almeda, California, 
U.8.—7th October, 1874. 

8440. Improvements in Mucitace Brusues, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Charles Albert Hussey, 
New York, U.8.—7th October, 1874. 

3452. Improvements in JourNAL Beartinos, Alexander Melvilie Clark, 
Chancery-lane, London.—A communication from Charles Albert Hussey, 
New York, U.S.—S8th October, 1874. 

3467. Improvements in SuraicaL APPARATUS or InsTRUMENTS for closing 
certain natural openings of the body, John Imray, Southampton- 
buildings, Chancery-lane, London.—A communication from Gabriel 
Borin, Lyons, France.—9th October, 1874. 

3489. Improvements in apparatus for Feepino Gas Retorrs, and for 
other analogous purposes, George Haseltine, Southampton-buildings, 
Loadon.—A communication from James Bothwell, Emerald Hill, near 
Melbourne, Victoria.—10th October, 1874. 

8509. Improvements in Gatvanic Batreries and in the means of gene- 
rating the electric current, and in their application to produce motive 
power and other useful objects, and for the apparatus and appli 

to effect the same, Edward Henry Cradock Monckton, Fine- 








8153. Improvements in Sart Co_iars and Fronts, of paper or 4 
material, Joseph Young, Staining-lane, London.—15th September, 1874. 
$157. An improved method for Economisina Fuet and Water in the 
production of Srram, George Horatio Jones, Great Russell-street, 
Bloomsbury, London, and Richard George White, Edith-grove, West 

Brompton, London. 

3162. Improvements in Cuain Locks, Samuel Ward, Sneinton, near 
Nottingham, and William Ellison, Carlton, Nottinghamshire. 

3167. Improvements in Boat-LowkeRiIna and DetacHInG APPARATUS, 
George Blake and Robert Tompkins, Reading, Berks. 

3169. Improved means or appliances for Sreapyino, and for STEERING 
Suips, Boats, and other vessels, George Blake and Robert Tompkins, 
Reading, Berks.—16th September, 1874. 

3195. Improvements in Mcry and Murr Lininas by the application of 
prepared cork thereto, George Ritchie, Hounslow, Middlesex.—18th 
September, 1874. 

8199. Improvements in the mode of and in arrangements and apparatus 
for MANUFACTURING ManuRgE from sewage, night soil, and like matters, 
and in the preparation and application of certain materials for deodo- 


rising sewage, night soil, and like matters, John Howard Kidd, 
Wrexham, Denbighshire. 

8209. Improvements in the manufacture of PorTMANTEAUS, KNAPSACKS, 
Sarcues, and such like cases, boxes, or receptacles, Joseph Hirsch- 
mann, Highbury Park North, London.— A communication from 
Wilhelm Philipp, Tiirkenstrasse, Vienna.—19th September, 1874. 





shade, Northamptonshire.—12th October, 1874. 

3517. Improvements in STEAM-REGULATING VaLvEs, Aaron Metcalf and 
William Gibbons, Preston, L hire. —A ication from Joseph 
B. Watts, Lawrence, Essex County, Massachusetts, U.8.—13th October, 





1874. 
3519. Certain new and useful improvements in Looms, Lucius James 
Knowles, Massachusetts, U.8.—13th October, 1874. 





Patents on which the Stamp Duty of £50 has been Paid, 


2734. Cuarainc and Drawino Gas Rerorts, &c., John Rowcroft Mac- 
farlane, Manchester.—14th October, 1871. 

2719. Wasnina, ScourinG, or CLEANSING CLOTHES, &c., William Robert 
Lake, Southampton-buildings, London.—13th October, 1871. 

2721. Macyetic Betts and SiGNas, Geminiano Zanni, City-road, London. 
—13th October, 1871. 

2708. Wares for Traction Enarves, &c., Gustav Albrecht Carl Bremme, 
Ipswich, Suffolk.—13th October, 1871. 

2709. Weavine Loopep Prix Fasrics, John Stewart Templeton, Glasgow, 

ar , N.B.—13th October, 1871. 

2745. Propucine Cotoursfrom ANiLing in Dygmne and Printina, Robert 
Pinkney, Bread-street-hill, London.—16th October, 1871. 

2763. Disinrecrant and Droporiser, William Crookes, London.—18th 
October, 1871. 








2797, Preumatic TELEGRAPH APPARATUS, Augusto Guattari, Kennington, 

=surrey.—19th October, 1871. 

2852. Traction Enornes, Alexander Melville Clark, Chancery-lane, 
London.—24th October, 1871. 

2756. PRopEtLina Vessets, Edward James Harland, Belfast, Antrim, 
Treland.—17th October, 1871. 

2737. Common Roap Steam Carr1AGEs, Charles Randolph, Pollockshields, 
Renfrewshire, N.B.—16th October, 1871. 

2782. Raising and Lowerinc Winpow-sasues, John James Cousins, 
= Park Chapel, Allerton, near Leeds, Yorkshire.—18th October, 

871. 

2786. SEPARATING O11 from the BisuLpnire used in its Extraction, &c., 
Charles Otto Heyl, Berlin.—19th October, 1871. 

2833. ORNAMENTING GARMENTS, &c., James Francis Wanner, Charles- 
street, Middlesex Hospital, London.—23rd October, 1871. 

2767. Feep or Surrty Pipe for supplying illuminating gas to gas burners, 
Jacob Holdsworth, Bradford, Yorkshire.—18th October, 1871. 

2790. MANUFACTURING METAL, ik Alexander Marshall, Berwick-upon- 
Tweed.—19th October, 1871. 





Patents on which the Stamp Duty of £100 has been Paid. 


2918. SuppLyina Deoporisinc Matrer to Dry or Eartu Ciosets, &c. 
James Bannehr, Exeter. 17th October, 1867. 

2934. Caces or Hoists used in mining or lifting machines, John King, 
Pinxton, Derbyshire. —18th October, 1867. 

2986 Wueet for Steam Carriages, Robert William Thomson, Edinburgh, 
Midlothian, N.B.—24th October, 1867. 

2991. Kins for Burnino Pires, &c., Henry Adcock, Woodville, Leicester- 
shire. —24th October, 1867. 

3122. Steam Borvers, William Edward Newton, Chancery-lane, London. 
—5th November, 1867. 


Notices of Intention to Proceed with Patents, 


1958. CaARBURISING ATMOSPHERIC AiR, John Thomas Stacey and Alfred 
Lace, Newbury.—5th June, 1874. 

1985. ComBinine the Suppties of Hot and Cotp Warer to Housss, &c., 
James Gray Smeaton, Fulham.—s8th June, 1874. 

2018. Su_pHates, James Hargreaves and Thomas Robinaon, Widnes. 

2021. Door Hinces, Benjamin Turner, Bartholomew-close, London. 

2025. ApsustiIne and Frxtnc Knoss or Hanpies on the Spinpies of 
Mortise and other Locks or Fasreninos, John Harrington, Ryde, Isle 
of Wight. —10th June, 1874. 

2037. ENorne or APPARATUS in which Stream or UNCONDENSABLE Gas is to 
be used as the motive power, Matthew Augustus Soul, Leadenhall- 
a communication from Messrs. Hartog and Vo.—11th 

une, 4. 

2040. Purirvinc PararFin, John Miller and George Miller, Aberdeen, 
N.B.—12th June, 1874. 

2057. Horsexoes and Turnip THINNERS, James Holmes, George Thoma 
Holmes, and Frederick Robert Holmes, Norwich. 

= Lusricators, William Edward Rumsey and John Laurence Davies, 

uiverpool. 

2063. Preparinc and Compinc Sitk Waste, &c., Samuel Cunliffe Lister, 
Bradford. 

= Macuines, Lewis Matthews Becker, Peckham.—13th June, 





2068. DistnTEGRATING or Extractine the Ramige Fisre from the inner 
wood and outer bark of the Ramie plant in its green state, &c., Gabrie 
Raphael Hugon, Great Tower-street, London.—A communication from 
Messrs. Antoine Berthet and Pierre Labérie. 

2074. Iron TeLeGraru Po tgs, John Muirhead, jun., Stanley Villa, 
Thornton-hill, Wimbledon. —15th June, 1874. 

2085. Rock Dritts, &c., Thomas Sturgeon, Leeds, and William George 
White, New Malden. 

2091. RaiLway Routine Stock for neutralising the injurious effects of 
collisions on railways, William Dodshon, Gower-street, London. 

2094. Cast Steet Razors, &c., William Johnson, Furnival-street, Shef- 
field. —16th June, 1874. 

2115. Manuracturinc Ice, &c., Charles Pierre Newton Weather by, 
Southampton-buildings, London. —17th June, 1874. 

2133. Revotvinc Suutrers, &c., Alfred James Williams, Duke-street, 
Adelphi, Westminster.—19th June, 1874. 

2142. TREATING ARTIFICIAL FvELs, Christopher Kingsford, Fulham. 

2145. SutpHaTe of Sopa and Porassa, Thomas Robinson, Widnes.—2 
June, 1874. 

2157. CARRIAGE PoLE, James Colverd, Trinity-buildings, Great Tower- 
street, London.—22nd June, 1874. 

2183. OpERATING upon OL_p Raitway Rarts, George Walter Dyson, 
Carbrook Forge and Rolling Mills, Tinsley, near Rotherham, and Edgar 
Temple Ward, Attercliffe. 

2184. Mitistones for Grinpine Corn, &c., Jules Aubin, Rue de Rivo 
Paris.—23rd June, 1874. 

2205. Steam Generators, William Henry Northcott, Cambridge-gardens, 
Notting-hill, London. 

2211. Hotpine, Puncuine, &c., Tickets, chiefly designed for the con- 
ductors of omnibuses and tramway carriages, James Henry Sma 
Southampton-buildings, London.—25th June, 1874. 

2225. RoxuinG Iron, &c., Samuel Whitham, Calder Vale Ironworks, Wake- 
field. — 27th June, 1874. 

2245. Firrerine and Coo.tmnc Water, Octavius Vaughan Morgan, 
1 7 London, and Gustav Robert Moelchaerek, Battersea. —29th 

une, 5 

2283. Steam Borters or SreaM Generators, Francis Henry Lloyd, 
Wednesbury.—lst July, 1874. 

2292. BREAKING or Stoppinc APPARATus for Cranes, &c., Jean Anatole 

Bourgougnon, Boulevart de Strasbourg, Paris. —2nd July, 1874. 

2360. CHarcoaL Furnaces, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from Eugen Langen. 

2364. Motive Power Enoines, Benjamin Franklin Stevens, Henrietta- 
street, Covent-garden, London. — A communication from Joseph 
Laubereau.—6th July, 1874. 

2477. Looms for Wzavinc, James Samuel Cooke, William Irving, and 
Frederick Howarth, Liversedge.—15th July, 1874. 

2514. Smettinc Metats in Crucisies, &c., William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Messrs. 
Lepet.—18th July, 1874. 

2556. Feepinc Carpino Encines, James Armitage, Steps, near Hudders- 
field. —21st July, 1874. 

2576. Ruppers, Thomas Richard Devereux Bingham, Sunnyhill, Park- 





stone, 
2579. Miners’ Sarety Lamps, Alexander Melville Clark, Chancery-lane, 
London,—A communication from Benjamin Tappan.—23rd July, 1874. 
2745. Wueets for Omnipuses, &c., James Henry Small, Southampten- 
buildings, London.—8th August, 1874. 

2850. Motive Power, &c., Johann Ernst Friedrich Liideke, Wilmot-place, 
Camden Town, London.—19th August, 1874. 

2949. Looms for Weavino, David Taylor and William Taylor, Blackburn. 
—28th August, 1874. 

2970. Looms for Weavine, John Smith, Bradford.—31st August, 1874. 

2980. Fixine the Tupes in Steam CiariFiers, &c., William Renny Watson 
and Robert Andrew Robertson, Glasgow, N.B. 

2986. Hearine and Cooxine Apparatus, Edward Knowles Heaps, Burton 
Salmon, and William Wheatley, Brotherton.—1st September, 1874. 

2997. Mera, and Enamec Work, Carl Leopold Lustig, Vienna.—2nd 


tember, 1874. 

8028. Compinep Burrer and Courtine for railway purposes, Frederick 
John Talbot, Sheffield.—3rd September, 1874. 

3065. Frames and Bopres of Carriaces, &c., Charles Riley, Whetstone.— 
7th September, 1874. 

$153. Surrt CoLiars and Fronts, Joseph Young, Staining-lane, London. 
—15th September, 1874. 

3193, Lirtina, Forcino, or Pressinc by Water, &c., Jonathan Holden, 
Gibbett-street, Halifax.—18th September, 1874. 

— MANUFACTURING MANURE from Sewace, &c., John Howard Kidd, 


re: 

3200. Fuet, Robert Punshon, Heatherleigh, Anerley Park, 

$202. O11, Cans, John Burtinshaw, Manchester. 

3213, PREPARING and Compinc Woot, &c., George Little, Oldham, and 
Charles Eastwood, Bingley.—19th September, 1874. 
3243. Gas, John Chapman Peacock, Finsbury Park-road, London, and 
Charles Wallace Bradley, Circus-place, London.—22nd September, 1874. 
$264. Steam Enoines, William McNaught, sen., John McNaught, and 
William McNaught, jun., Rochdale.—24th September, 1874. 

$325. Bricks, BLocks, Pires, TiLes, and other articles from Siac, Hugh 
Christie Paterson, Glasgow, N.B.—29th September, 1874. 

3347. We1onine and Lirrina, or for weig , lifting, emptying, and 
filling sacks, &c., Samuel Wilkerson, jun., Bdssingbourn. — 30th 





September, 1874. 
= Savino Water in Warer-c.osets, &c., James Henry Lynde, Sale.— 
8 October, fe 
3366. Conpensing OxyGen and Hyprocen Gases, Joseph Beck, Cornhill, 
Lon —A communication from N. H. 2nd October, 1874. 


3397. Rock-Borinc Macuinery, David Thomson, Old-street, London. 


5th October, 1874. 
8425. Manuracturina Loose GranutaR into So.ip Svar, ae 
Friedrich Wilhelm Oakland, Alameda County, California, U.S. 


8440. MuciLaGE a, ae Melville Clark, 
London.—A communica‘ from Charles Albert Hussey.—7th » 


1874, 
$452. JournaL Berartnos, Alexander Melville Clark, ea 
— communication from Charles Albert Hussey.—8th October, 
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3467. Surcica Apparatus or INSTRUMENTS for closing certain natural 
- openings of the body, John Imray, Pp ith g8, Ch y- 
lane, don,—A communication from Gabriel Borin.—%th October, 
1874. 

3 _peguLATING VaLves, Aaron Metcalf and William Gibbons, 
SLY. TRAN Syeausansoation from Joseph E. Watts. 

3519. Looms, Lucius James Knowles, Massachusetts, U.S.—13th October, 








all rsons nn Soy interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applicati 
at the office of the Commissioners of Patents within twenty-one days of 


its 


List of Specifications published during the week ending 
i7th October, 1874. 

479, 2s. 4d.; 654, 6d.; 663, Sd.; 665, 10d.; 678, 3s.; 680, 1s. 10d.; 685, 8d.: 
696, 10d.; 713, 78.; 720, 6d.; 726, 1s. 4d.; 728, 28. 4d.; 743, 18.; 746, 8d.; 
747, 10d.; 751, 18; 756, Is.; 763, 1s. 4d.; 766, 1s.; 769, 18.; 770, 4d.; 771, 
1s. 4d.; 772, 10d.: 774, 1s. 10d.; 779, 10d.; 781, 1s.; 787, 8d.; 794, 10d.; 797, 
10d.; 798, 1s. 10d.; 801, 10d.; 805, 8d.; 810, 10d.; 812, Sd.; 819, Is. 104.; 
$21, 8d.; 829, 8d.; S31, 28.; $32, 10d.; 835, 8d.; $37, 4d.; 848, 4d.; 839, 8d.; 
841, 4d.; 842, 10d.; 844, 1s. 4d.; 845, Sd.; 846, 10d.; 849, 4d.; 851, 4d., 852, 
4d.; 853, 4d.; 854, Sd.; 856, 8d.; 459, 4d.; 863, 4d.; Sn4, 4d.; 865, 4d.; 831, 
4d.; 8x5, 10d.; 886, 4d.; 887, 4d.; 8*8, 4d.; 890, 10d.; 892, 4d.; 896, 4d.; 
900, 4d.; 905, 4d.; 906, 4d.; 909, 4d.; 911, 6d.; 913, 4d.; 914, 4d.; 961, 10d.; 
1538, 10d.; 2366, 6d.; 2497, 6d.; 2498, 6d. 














*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 18. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 





1146. Wasurna anp Peettnc Porators, C. Topham, Coleman-street, 
Bunhill-row, Middlesex.—Dated 2nd April, 1874. 

The chief features of novelty which constitute this invention are-- 
First, a peculiar abrading or cutting stop piece, so placed or disposed as 
to catch or partially arrest the roots to be operated upon, and thereby 
materially assist the action of an abrading drum or cylinder. Secondly, 
so arranging the drum for containing the roots that its open aide is closed 
by the door of the outer box or chamber carrying the stop piece, and that 
it dips to a certain extent into a water cistern formed or placed at the 
bottom of the box or chamber. 

1150. Cotour Pristine, W. M. Halbert, Glasgow. —Dated 2nd Apri!, 1874. 

This said invention consistsin the use of papers of any of the various 
colours for the printing of newspapers and books or parts of books (other 
than the white papers, or slightly blue and yellow tinted papers hereto- 
fore ae | from the ordinary types or stereotyped plates, with any other 
coloured inks or liquid dyes which would contrast with the colour of the 
said paper, previously printed or dyed with the said colours, complemen- 
tary to each other, as hereinafter more particularly or categorically stated, 
in accardance with the well known law of simultaneous contrast of 
colours to the human eye, in and to the said work of letterpress printing 
but not hitherto applied to such work. In carrying out the improvements 
of this invention in accordance with the said Jaw of colours, on the follow- 
ing coloured papers or grounds, the letterpress is printed with their 
complementary colours, all substantially as stated in their various shades, 
namely, on a red paper or ground the letterpress is printed in green, and 
vice versd, on agreen paper the letterpress is printed in red; on a blue 
ground the letterpress is printed in orange, and vice versa; on a yellow 
ground the letterpress is printed in violet, and vice versa ; on a violet red 
the ey is printed in yellowish green ; and vice versa; ona violet 
blue the letterpress is printed in orange yellow, and vice versa; on a 
greenish blue the letterpress is printed in reddish orange, and vice versa ; 
As equal proportions of the three primary colours can preduce black, 
black is complemental with any of these colours ; therefore black grounds 
are used for printing with any of the other coloured inks or dyes or, vice 
versa, any of the col dg d ted are used for printing with 
black ink. The letterpress may also be printed on the coloured grounds 
with acids, which would extract the colour from the paper and leave the 
letterpress white; or otherwise printed with the ordinary coloured 
bronzes or metallic pigments. Important parts of sentences may also be 
printed in different colours from the body of the sentence, so as to give 
these greater effect or force, as has heretofore been done. 


1151. Tannino, C. Herveux, Shere, Surrey.—Dated 2nd April, 1874. 

The feature of novelty of this invention consists in tanning hides or 
skins by stretching them in a spiral poeition inside a rotating cage placed 
vertically in an ordinary t ing pi taining the tanning liquor; the 
hides are kept ai by means of small movable laths. By this process 
eee of tanning is much accelerated and an uniform colour given 

e leather. 


1152. ArtiriciaL Manures, W. Crookes, Mornington-road, Regent's Park. 
—Dated 2nd April, 1874. 

In carrying out this invention the inventor takes fish, flesh, or other 
putrescible animal matters, and after cutting up or reducing the substance 
to adivided state he steeps it if necessary in any convenient liquid com- 
pound possessing antiseptic, deodorising, or disinfecting properties, or he 
sprinkles such liquid over the solid matters. He then places the mass in 
a hydro-extractor or other suitable apparatus, for the purpose of driving 
off and separating the liquid matters from the solid. 

1153. Drawtne anp Sprynina Macurnery, 8. Dear, Leeds.—Dated 2nd 
April, 1874. 
This invention relates to the preparation of flax, hemp, and other 
ing, it r 








fibrous materials for the operation of spi g, and ts in an im- 
provement upon the chain sheet drawing mechanism, whereby the gills 
or fallers used in preparing the sliver are enabled to approach nearer to 


the nip of the drawing rollers than heretofore. 


1154. Makino True THE Rotts or Prats anp Sneet Mitis, W. T. 
Bury, Sheffield, and A. Muir, Manchester.—Dated 2nd April, 1874. 

The apparatus consists of one or more nee, or other grinders 
mounted on a spindle supported in a bracket which is traversed to and 
fro along the face of the roll, and up and down if required; by this 
peed the rolls can be made true without removing them from their 

ousings. 


1155. Corks, J. T. Martin, Liverpool.—Dated 2nd April, 1874. 

The invention relates to the manufacture of corks of various sizes and 
cork bungs from corkwood by imparting to the block of cork a simul- 
taneous horizontal and rotary motion across the edge of a fixed knife 
blade, thereby insuring a perfectly circular and smooth cut. A muchine 
for carrying out this invention consists of a table which carries an adjust- 
able horizontal knife blade. The block of corkwood is held between 
clutches on the ends of horizontal shafts running parallel with the knife 
blade. The shafts are made to travel parallel with the face of the knife 
blade, and at the same time they have a rotary motion imparted to them. 
This is effected by means of spiral grooves in the shaft or by friction discs. 
The apparatus may be driven by pulleys actuated by a handle or by 
vertical half handles so made the operator can grasp the half 
pom in one hand, and thereby compress the clutches holding the 
cork wood - 


1156. Cuimney Uars anp Wixp Guarps, R. R. Cox, Salisbury-street, 
n.— Dated 2nd April, 1874, 

Constructing the tubes or shafts of chimney caps or terminals or wind- 
guards for chimneys with conical rings or cones, in combination with a 
vertically sliding cap or cover of a truncated cone or conical shape sur- 
mounting the whole, which latter is suitably guided and suspended or 
maintained open or raised by a spring or springs, as described. An arti- 
culated or hinged vane is suitably mounted either on or in connection 
with the cap or cover piece, so that it may revolve and present its inclined 
face directly to the course of the mill, and it is constructed so as to act 
upon the cover by the pressure of the wind, which when it presses forcibly 
therein closes or brings down the cover near to the upper conical ring or 

ouvre on the shaft or tube. 
1157. Fiusuina Sewers AND oTHER WATER Ways, R. W. P, Birch, Vie- 
toria-street, Westminster. Dated 2nd April, 1874. 

The app ists of a buoyant dam, by means of which the invert 
of a sewer, channel, or water-way, is stopped and the water or sewage 
held back until sufficient water or sewage is accumulated to float and 
raise the dam, which then moves from an inclined to a vertical posi- 
tion, and in so doing becomes free 


to make a partial turn wu 
projecting from its two opposite sides. ee 


1158. Ratway Foo SicnaL Arraratus, 0. Cullis, Qranbrook-street, New 
Town, Deptford.—Dated 2nd April, 1874. 

The object of this invention is to provide a simple and efficient apparatus 
by which fog si: may in f weather be automatically placed on 
ws = taken off — rails of cage by the working of the ordinary 
1159. Terrcrarn Cap . M. i -street, London, — 

egy met a W. M. Buallivant, Fenchurch-street, lon. 
an object of nvention is to avoid the use of protecting wires in 








manufacture of telegraph cables, and to employ only yarns of vege- 





tsble fibre, and to take such precautions as to avoid the difficulties 

hitherto experienced arising frum the shrinking of the vegetable fibre 

when immersed in water. 

1160. Coutinary Apparatus, A. M. Clark, Chancery-lane.—A communica- 
tion from J. 8. Kidd, Brooklyn, U.S —Dated 2nd April, 1874. 

The invention consists, First, of two or more independent boiling pots 
constructed to nest together, to utilise a small fire for cooking several 
pots ut one time. Secondly, of a stove top or plate or pot hole, having a 
cluster of holes corresponding to the cluster of pots. Thirdly, of a pot 
bail arranged to bear on the lid when pouring out the water. The pot 
also has « handle arranged in a verti plane for lifting same with one 
hand, and is provided with a perforated false bottom. 

1161. Brick-makine Macuines, J. Liddell, Glasgow.—Dated 2nd April, 


1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment for obtaining an adjustment of the pressing block. 

1163. Bicycies anp Wueets, W. H. J. Grout, Watson-street, Stoke New- 
tngton-green.— Dated 4th April, 1874. 

The cylindrical box fitted with small rolls; the spring made of steel 
with a roller action ; the rubber tire made in blocks or sectious, and the 
nave of the wheel made with a flange; holes are drilled therein for the 
spokes to pass through. When all parts are fitted together furms com- 
plete tension wheels und bicycle. 

1164. Carriaces on Venicces ror Raitways, J. Walker, James-street, 
St. Luke’s.— Dated 4th April, 1874. 

The novelty in this case consists in forming cylindrical vehicles for the 
conveyance of produce, and in fixing two or mure tires upon and around 
such cylinders, to different gauges of railways. 

1169. Propuctne Licut, J. A. Voisin and P. Dronier, Paris.—Dated 4th 
April, 1874 

The object of this invention is the instantaneous production of flame or 
light, and it consists in obtaining it by the employment of an electric 
current, a wire or strip of platinum, and a body susceptible of producing 
combustible vapours under the action of heat, by preference a wick im- 
bibed with some combustible liquid. 

1171. Puriryina Sewace, 7. Short, Glasgow.—Dated 4th April, 1874. 

The apparatus is made with an inlet passage communicating through 
separate sluice valves with two depositing chambers. In each depositing 
chamber there are a number of baffling plates and gratings which tend 
to break or arrest the currents and thereby favour deposition. Forward 
of the gratings there is in each chamber a pump placed in a well, into 
which the water flows through small perforations, The water flowing up 
and raised by the pump passes through quantities of charcoal contained 
in cages. In the inlet a water-wheel is arranged to be driven by the 
force ot the inflowing sewage, and this water-wheel, by suitable gearing 
and shafting, drives the pump or pumps and also a screw propeller 
arranged in the outlet from the apparatus. 

1178. Sewinc Macuines, C. Groubman, Odessa.—Dated 4th Apri:, 1874. 

The improvements relate to sewing machines in which the needle bar 
is actuated by a horizontal shaft geared with the main shaft, and consists 
in employing a rock shaft instead of a rotating shaft for actuating the 
needle, whereby all toothed gearing is dispensed with. The machine is 
thus rendered noiseless and works with less power and friction. 

1180. Lace Macuines, A. Mosley, Nottingham.—Dated 4th April, 1874 

According to this invention, a combination of levers and arms act 
direct upon the landing bars and carriage catches in alternate order to 
carry the carriages through the work, and to bring them back again, the 
opposite landing bars beiug at positive rest during the time. The pith 
of the invention rests upon the few pieces employed and their speed of 
action. 

1181. Rock Drittdpraratus, G. Warsop and H. W. Hill, Nottingham. 
—Dated 4th April, 1874. 

In rock dril! apparatus or apparatus for dressing stone constructed ac- 
cording to this invention, the cutting tool is pressed constantly against 
the surface to be cut, the end of the cutter rod or bar is held in a socket 
in a block or anvil on to which the hammer strikes, and the hammer has 
a reciprocating to-and-fro motion given toit. Modifications are described 
to adapt it for driving piles and riveting. 

1183. Core Tunes ror Borinc Macuines, M. Belsham, Darlington.— 
Dated 4th April, 1874. 

This invention consists in the use of an internal stationary core tube. 
which is pivoted to the socket of the ordinary boring tube. A current of 
water passes between the two tubes. As the crown cutter of the boring 
tube revolves and descends through the strata of coal or other mineral a 
core is left in the internal tube, and this core is held in by steel wedges 
fitting in slots. 

1184. Sewine Macutnes, C. W. Vosper, Stoke Devonport.——Dated 4th April, 


1874. 

The needle will vibrate, alternately piercing the work and passing over 
the edge, shuttle passing through ry made by needle, making lock 
stitch for button-hole or over cast. A lever is attached to needle bar 
carried to cam on the shaft on machine, to give lever a forward move- 
ment ; a spring to bring it back is also on shaft. Movements of cams 
either by cog-wheels or archimedian ratchet. In lieu of holes in ordinary 
shuttle a slot and clasp is on the inside and having tongues on same. 
Also a shuttle half egg shape, sharp at point, and bobbin placed in hollow 
space ; also an elliptic motion in the machines for working the shuttle. 
1190. Tawtno or Dreasine Skins, W. FE. Gedge, Wellington-street, Strand. 

—A communication from C. Molinier, Paris.— Dated 4th April, 1874. 

This apparatus is composed of a table hinged upon a cross-piece and 
worked at pleasure by a treadle. This table receives the skins which are 
to be stripped or fleshed. The skins are seized between the cross-pieces, 
which are made to approach and recede from each other by means of 
levers. Introduced between the cross-pieces the skins are placed upon 
the above-mentioned table, and brought forward under a cyiinder armed 
with copper or other metal blades. The table is then raised to sucha 
height as will permit the cylinder to aet on the skin. At this moment 
a double action takes place. The — is driven from a pulley, and in 
rotating draws towards it, and at the same time stretches the skin seized 
between the cross-pieces. These cross-pieces set to slide on iron bars, 
move along them until they meet uprights. The skin is brought back 
towards the workman and receives in this motion the preparation of 
stripping or fleshing. The operation is then recommenced by placing in 
front that side of the skin which was behind, in order that all its parts 
may be submitted to the action of the tool. 

1193. Borters with Lareera Receivers, W. EB. Gedge, Wellington-siret, 
Strand.—A communication from 0. M. Fabas, Tarbes. —Daied 4th April, 
1874. 

This invention relates to an apparatus for heating liquids of all kinds. 
It is particularly useful in the preparation of mineral waters, the treat- 
ment of wines for their preservation, and with a slight modification may 
be used for washing linen. The apparatus is conposed of a metal boiler 
set in a fireplace and communicating by upper and lower tubes with two 
lateral receivers. When the liquid in the boiler becomes heated it flows 
by the upper tubes to the receivers and returns thence by the lower tubes, 
a continuous circulation being thereby obtained. Cocks are provided to 
cut off communication between boiler and receivers at pleasure, and for 
drawing off the liquid; and, if the boiler and receivers have hermetically 
closed lids, safety valves are used. By the addition of a false bottom of 
wood within the receivers, this apparatus is adapted for washing clothes ; 
the linen being piled on the receivers, the washing is effected by the con- 
tinuous circulation of a lye. 

1199. Tuermo-evectnic Pives, C. Clamond, Paris.— Dated 6'!h Ap» il, 1874. 

This invention relates to, First, a method of sealing or of separating 
thermo-electric negative plates. Secondly, the formation of thermo- 
electric bars in a mould previously heated almost to the point of fusion of 
the thermo-electric substance. Thirdly, an arrangement for heating by 
gas according to the construction of the apparatus to permit of the em- 
ployment of a cylindrical Bunsen or atmospheric burner, with a supply 
of additional air from the outside. Fourthly, building up and rym | 
the pile proper between two ring oo united by bars and rods; an 
Fifthly, a special arrangement for heating by coke by the aid of radiat- 
ing cylinder of a movable bar, and of a feed receiver. 

1212. Roturne MeTat Tupes on Rops, H. W. Hayden, Waterbury.—Dated 
7th April, 1874. 

Three reducing rollers are used, the axes of one or more of which are 
inclined, so as to roll in the line of a screw thread and move the tube or 
rod endwise through the machine. The journal boxes of the reducing 
rollers are adjustable to vary the distance of the rollers apart, or their 
inclination. Universal jointed bars connect the rollers with the driving 
gear wheels, that are rotated by a central gear on a hollow shaft through 
which the tube or rod passes. A mandril is employed that is held in posi- 
tion, but allowed to rotate with the tube. 

1225. District anv Fing-acarm Teceorarasg, J. i, Guest, Brooklyn, U.S. 
—Duted 8th April, 1874. 

The present i tion is designed to indicate at a central station the 
location of a fire without interfering with the district alarm instruments 
connected in the same line, This is effected by means of an improved 
thermostadt and communicating and indicating apparatus in connection 
therewith. 

1269. Auizarty anv IsorurruRIN, G. Auerbach and T. Gessert, Elberfeld. 
—Dated 18th April, 1874. age 





as described is then heated along with caustic soda or potash as k 

as a bluish or red colour is produced. From this product a precipitate of 

alizarin and isopurpurin is obtained on the addition of an acid. 

2339. Hovpers, SusrenpeRs, AND CLIP-FASTENERS, 1V’. Potter , Salisbury- 
street, Strand — Dated 4th July, 1s74 

Two parts or pieces cut or stamped from sheet metal, having a hook 
formed at the outer end of each and two small side projections at the 
other end, which when they have been turned over reverse way from clips 
tv» enable the one to slide face to face with the other aud allow ot 
the adjustment of the distance between the suspending hook=, and also 
the smaller hooks formed at the back thereof, within wuich latter 
the card or ticket is held. The one hook is thus at the front and the 
other at the back of the outer end of each of the two sliding pieces, A 
slot may be formed in the one piece, and a stud or a twin buckle in or 
on the other, so as to take into the slot to adjust or secure them in their 
respective place. 

3321. Horsssuor, R. F. Cooke, New York.—Dated 28th September, 1874. 

This invention relates to horsesboes made of the combination of iron 
and india-rubber,and consists in the arrangement of « frame or skeleton 
horseshoe made of malleable iron, into which india rubber is cast or 
pressed or attached to, projecting some distance below the skeleton 
shoe, and forming by this c »mbination the described horseshoe, which 
is attached to the horse's hoof by means of nails in the usual manner. 
3327. Parer Bac Makine Macutnes, P. F. P, Pérés, Paris.—A com- 

munication from B. Douce, Conastantinople.—Duted 20th September, 
1s74, 

This mavbine is constructed to manufacture single or double paper bays 
with great rapidity. The working of this machine is continuous and ail 
the operations simultaneous. The paper is fed from a roll and its for- 
ward movement is produced by its adhesion upon two travelling bands 
of india-rubber, a polished metal plate securing the paper in position. 
The travelling bands or aprons are set and kept in motion by the action 
of any suitable motor upon pulleys. a drum, and rollers, the latter serving 
to keep the bands in a plane position while the paper is carried on t» the 
saw, thence to the lifters, pasters, and folders, and finally, to the piling 
table; the whole of the working parts being worked simultaneously by a 
suitable arrangement of connecting rods, cams, and toothed gearing. 
One of the sheets of paper always travels slightly in advance of the other 
to insure a proper pasting, one of the sides alsv projecting beyond.the 
other ; and a particular cut is given to one of the top ends of the bag in 
dividing the paper into bag lengths to facilitate the opening of the bag 
when about to be used. 

3331. Hay-maktnc Macnines, W. Andrews, Melksham.—Dated 29th Sep- 
tember, 1374. 

This invention relates to certain improvements upon an invention for 
improvements in hay-making machines for which letters patent were 
granted bearing date the Sth day of July, 1867, No. 2002. The said im- 
provements cousist in giving any desired speed to the tine axle, either 
when workivg in forward or back action by moving the main driving 
wheel, which 1s an external and internal cog wheel, iuto two pinivns. 
Larger or smaller piuions can be substituted when desired. The said 
main driving wheel works on an axle fixed into or cast on a lever which 
rocks on a pivot at the lower part of each main frame casting, or the 
axle is fixed or cast ona block which slides on the main frame casting 
into the two pinions. The sliding wheel and axle are kept inte cither 
the forward or back action gear by a spring catch. An indiarubber 
spring actuating a lever is employed to keep the rake tines in position 
1162. Borine Tuxnets, 6. W. Heaton, Brighton.--Dated 4th April, 1874. 

Cutting chases in face of work, and splitting off or breaking away the 
intermediate portions, 

1165. Horse Hay Forks, J. Hunt, Brinsop-court.—A communication from 
J. G. Williams, Fellowship, New Jersey, U.S.—Datet 4h April, 1874 

This invention relates to the construction of a horse hay fork, consisting 
of two pointed vertical limbs united by across piece at top, each limb 
having a prong mounted on it, so that it can be turned to a vertical posi- 
tion in line with the limb when the fork is inserted into a mass of hay, 
or turned to a horizontal position so as to project into the space between 
the limbs and hold therein the charge of hay. The pronys are connected 
by links to levers at the top of the fork, which levers are worked by a 
cord. The limbs are preferably made of two parallel bars with the prongs 
working in the space between them. 

1166 Travecure Jin Cranes, N. Clayton and J. Shuttleworth, Lincoln, 
—Dated 4th April, i874. 

Consists, First, in constructing the swinging jib of travelling jib cranes 
in a lattice girder form, and in the adoption of a similarly constructed 
back frame for sustaining the same. Secondly, in making the crane head 
for receiving and guiding the swinging jib separetely from or adjustable 
on the back frame to allow for any difference of level between the rails 
at the bottom and guides at the top. Thirdly, in the application of fric- 
tion rollers to the driving shaft for relieving the latter of any undue 
strain. Fourthly, in carrying each of the swinging bearings at the end 
of one of three arms connected together and swinging on a common axis 
in a hanger or bracket fixed to the guide bar of the crane head, the other 
two arms carrying weights at their ends, so arranged that one of them 
striking against a projecting inclined bar on the side of the back frame 
upsets or moves the swinging bearing away from the driving shaft, and 
allows the driving gear and its appendages tu pass the said bearing, which 
having done, the other weighted arm by its superivr gravity brings the 
latter back to its original position. Fifthly, in the application of a 
lever working over movable cone clutches and acted upon by springs, 
so as to tighten or release the friction clutches or brakes, for throwing 
into year, stopping, or reversing the traversing motion of the crane. 
1167. Streer Swreerino Macuines, J. Robinson, Heston —Datei ith April, 





874. 

The invention of improvements in street sweeping machines consists 
in constructing a framework carrying revolving brushes and clevators, 
which act in such a manner as to sweep up and raise the dirt from the 
ground, depositing it in a wagon or tumbler cart to which the machine 
is attached. 

1168. Tars or Cocks, F. Russ, Winchester.—Dated 4'h April, 1874. 

Tap for drawing off liquids formed with a piston which is pushed to 
the very bottom of the outlet. A ferule screwed into the cask receives 
the drawing-off cock. 

1172. Makinc Merat Toses, G. Bourne, Birminghain.—Dated 4th April, 
1s74. 

This invention is designed to facilitate the manufacture of metal taper 
tubes for bedstead pillars, &c., and consists of a series of dies or tuols for 
squeezing metal into a tubular form in lieu of eup rolls. 

1173. Axti-rovtine Composition, F. Jones, Swansea, and A. Howatson 
Auchinleck, —Dated 4th April, 1874. 

The novelty of the invention consists in producing an anti-fouling 
composition or paint by mixing together dissolved American resin and 
melted mutton suet with oxide of zinc, prepared chalk, carbonate of 
lead, and arsenic in given proportions; and then grinding the whole 
tugether and applying it to the surface tu be coated whilst hot. 

1174. Brausuine poor ror Horses, G. B. Harries, Shrewsbury.—Dated 4th 
April, 1874. 

The novelty of the invention consists in providing the brushing boots 
employed as a covering for horses’ fetlucks with au inside cushion or pad 
so constructed that they will not move or become disturbed out of their 
places whilst being worn, thereby preventing irritation and chafing to the 
skin of the animal. 

1175. Warer-ciosers, B. Pearson, Old Kent-voad, London.—Dated 4th 
April, 1874. 

Constructing water-closets with a twin pan or basin. Making the 
second pan at the side of main pan of sufficient size to hold all the work- 
ing gear of the closet. Clo-ing the vertical bottom main outlet pipe by 
means of a piston valve worked by a stem and handle. Adjusting a float 
in suchwise to the tap regulating the water supply that the clearance of 
the side pan causes the float to fall and let in the purging water supply. 
Employing a peculiar tap consisting of the frustrum of «a cone adjustable 
up and down vertically in the hollow cylindrical body of tne said 
tap. Placing by preference the waste pipe in communication with the 
nearest gully bole, and not with the main drain. 

1176. Tars, Cocks, on Vatves, EB. Pearson, Old Kent-road, London.— Dated 
4th April, 1s74. 

Forming a tap with a conical plug, adjustable in the hollow body of the 
tap by raising it up or lowering it vertically in the same. It is applicable 
to water, steam, gas, air, or other liquids or fluids, 

1177. Measurine anv RecisTertne THE Force or rue Winn, &. Ballingal, 
falay.— Dated 4th April, 1874. 

The force of the wind acting on a flat plate of known area is communi- 
cated through the medium of a sort of bell-crank lever and connections 
toan inverted cone of wood, cork, or other light material which is attached 
to the extremity of a vertical rod, and made te descend in a vessel cun- 
taining mercury or quicksilver, which acts as the resisting medium. A 
pointer or indicator working on a graduated scale indicates its depression 
and ascension according to the varying pressure of the wind. 

1179. Meracuic Tusss ror Borers, J. H. McCarthy, Birmingham.—Dated 
4th April, 1874 

This invention has reference to such wrought iron or steel tubes for 
steam boilers as are furnished with an end or length of copper, brass, steel, 
or b metal; and the said invention consists in attaching or 





According to this invention anthracen is heated with 
sulphuric aeid to a high temperature, the product is diluted with water, 
and is neutralised by an alkaline carbonate or with caustic alkali. The 
mixture then contains the neutral sulphates of the ulkaline bases em- 

loyed and acid sulphates thercof. The neutral sulphates are removed 

y filtration or crystallisation, and the acid sulphates are neutralised by 
a farther addition of carbonate of soda or potash. The product neutralised 





joining the said copper or other end or 9 to the tube by an inter- 
locking arrangement of the ends to be joined, and afterwards completing 
the junction by brazing. The said interlocking arrangement consists in 
forming on the ends to be joined a series of alternating projecting pieces 
or teeth and spaces, which projecting pieces or teeth ou one part are 
fitted in or engaged with the spaces in the other part so as to interlock 
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or dovetail the parts together, and form a continuous tube. The joint is 
then completed by brazing. 
1182. Hoops ror Securine Bates, J. B. Bradshaw, Rotherham.—Dated 
4th April, 1874. 
This provisional specification describes bending the ends of a hoop iron 
bale so as to lap one overthe other ; over these a slotted bent plate is 
placed, and a key or pin is inserted, by which means they are securely 


1eld. 
1. Fituinc Lamps, D. P. Wright, Birmingham.—Dated 4th April, 
74. 


This invention consists of an arrangement by which the lamp can be 
supplied with oil without removing the burner, and also indicating when 
sufficient oil has been poured in. 

1186. Emsroipery AtracHMents To Sewinc Macuises, A. V. Newton, 
Chancery-lane.—A communication from R. M. Rose, Williamsburgh, 
New York.—Dated 4th April, 1874. 

This invention relates to embroidery attach ts for sewing machines, 
which attachments operate to lay an embroidery thread upon the — 
surface of the fabric, the same being secured by an ne sewing 
eir equivalents 





thread. For this purpose two needles and a shuttle or 

are employed. 

1187. Evastic anp Non-Exastic Fasrics aNp Frinces, A. Turner, 
Leicester.—-Dated 4th April, 1874. 

This invention consists of impr ts in hinery for the produc- 
tion of oval braids with braided satin faces, also for the manufacture of 
braided fringes ; and consists of braided heads so arranged as to braid or 
plait together the threads as they are carried over the flat strands, and the 
application of a mandril to the above arrangement of mechanism for the 
manufacture of fringes. 

1188. Breaxine Srones, W. Smith, sen., and J, Smith, Barnard Castle, 
Durham.— Dated 4th April, 1874. 

In this apparatus a strong framework is arranged, at the outer ends of 
which jaws are fixed, and across the centre of which a revolving eccentric 
shaft works in bearings its eccentric part working through a die against 
which the inner sides of two movable suspended jaws are pressed by 
means of screws, chains, or swivel rods attached to their lower ends. 
The movable jaws are suspended upon bars resting in bearings upon the 
side frames, and the stones are fed in at each end of the apparatus 
between the fixed and movable jaws. 

1189. Avromatic Hypravutic Apparatus, J. Pattison, Naples.— Dated 
4th April, 1874. 

Hydraulic pumps of common construction convey water pressure to a 
distance to an improved apparatus for pumping air or water, fitted with 
automatic valve gear. Means described for regulating fluctuations of 
pressure in pipes, 

1191. CrusHinc anp Prepartno Foon, W. E. Gedge, Wellington-street, 
Strand, London.—A communication from L, H. Hivonnait, Paris.— 
Dated 4th April, 1874. 

This apparatus is an imitation of the human jaw, and is particularly in- 
tended for use by persons deprived of teeth or having bad teeth. It is 
also recommended for crushing biscuit, and when made of large size may 
be used for crushing or masticating food for animals. The apparatus con- 
sists of a fixed upper jaw and of a lower movable jaw, pivoting upon the 
support of the fixed jaw, and worked bya lever. The food is placed 
between the jaws, is crushed by pressing upon the lever, and when re- 
leased falis intoa plate placed beneath. The food may be kept warm by 
means of a spirit-lamp, and the jaws be coated with gold, platinum, or 
enamel, if desired. 

1194. Door Fastever, W. Heginbotham, Chorley.—Dated 6th April, 1874. 

The novelty of this invention is its self locking simplicity ; it is like- 
wise out of the way, not projecting from the side, as is the case in all 
such former appliances ; it is likewise endurable, and not likely to get 
out of order. 

1195. Parer Baas, C. Anderson, Fettykil.—Dated 6th April, 1874. 

The feature of novelty which constitutes this invention is the employ- 
ment of an additional web or felt in such machines to wipe off or remove 
excessive paste or cement from the joints in making paper bags. 

1196. VesseLs ror ContarninGc Beer, F. Morgan, High-street, Borough. 
—Dated 6th April, 1874. 

Upright casks or vessels, provided with piston floating or resting on 
the surface of the beer or liquid. 

1197. Benzo.Lixe AND oTHER Lamps, H. Callaghan, Wallis-road, Victoria 
Park.— Dated 6th April, 1874. 

The wick is placed in a movable tube which works in the ordinary or 
outer tube of the burner. The movable tube has rack-like cuts in the 
same for the ordinary cog wheel to act upon instead of acting directly 
upon the wick as at present ; to prevent the inner tube from moving 
round, a slit is made in same, and works on a stud fixed in the outer 
tube, which is made deeper for this purpose. 

1198. Continuous Action Steam Brake, F. Broughton, Regent’s Park, 
and RK. Stephens, Paddington Green.— Dated 6th April, 1874. 

A horizontal rod running beneath the carriages of a railway train, de- 
tached at the junction of each carriage, and having buffer-like ends, or a 
square aperture formed in a rod and 2 corresponding square end to enter 
sume, and so form a junction as required. This rod acts upon an arm 
fixed in the centre of each set of carriages, tender, and guard's van, which 
has attached to it two pairs of rods which act on the brakes connected 
with the wheels, a double action being secured. The brake is worked by 
steam controlled by the driver and also the stoker, the guard at other 
endof the train having a like control of the same. 

1200. Uritisinc tHe Four Live or Gasworks, G. H. Forbes, Broughton. 
—Dated 6th April, 1874. 

This invention relates to improvements upon the invention for which 
letters patent No 232, dated January 17th, 1874, were granted to the 
inventor. According to this present invention, he subjects the foul lime of 
gasworks in the first instance to the process of dry distillation in a 
retort or other similar receptacle. When the process of distillation has 
been carried sufficiently far, he admits the external air into the retort to 
burn the remaining carbonate of lime. 

1201. Sream Encines, W.R. Lake, Southampton-buildings, London.—A 
communication from the Rev. J. C. Nobles, Elmira, New York.—Dated 
6th April, 1874. 

The First part of this said invention relates to a double-cylinder engine ; 
the two cylinders are placed on opposite sides of the crank-shaft, and 
connected with a central chamber in which the cranks are placed. The 
said cranks are not placed exactly at right angles to each other. The 
pistons of the said cylinders ure provided with trunks, which have an 
oblong transverse section. The said invention relates, Secondly, to a 
peculiar distributing and reversing valve for compound engines, and 
chietly applicable to those engines which have three cylinders whose 
pistons are connected to a common crank arranged centrally between the 
said cylinders. 

1202. Maxine Spaces 1x Conpenser Dorrers, W. F. Bateman, Low 
Moor.—Dated 7th April, 1874. 

Whereby the required spaces on the doffers of condensing carding 
engines are effected by a its of i ti 





hine which i a recip 
vertical steel tongue worked by atappet and shaft moving rapidly bet 





conveniently may be ; and on the bottoms of the bends being filled with 
water, a quantity of air is imprisoned between them, w! causes the 
water to stand at a higher level in the basin than it would otherwise do. 
The air space between the bends is connected by a pipe with the top of a 
closed compartment in the water supply cistern ; H > ¢ when the downlet 
valve in the cistern is lifted by a ws or cord and lever connected to 
the closet handle, the downrush of water tends to produce a vacuum in 
the top of the cistern compartment and in the air space between the two 
bends in the discharge pipe down below. In consequence of the action 
just described, the contents of the basin rush suddenly off by the dis- 
c pe. Modifications of the double syphon arrangement may be 
applied to the water supply pipe of closets; and it is well adapted for the 
supply or discharge of corrosive liquids. Another of the invention 
relates to improved means for obtaining the ow required for filling 
the water-closet basin up to the A ang sed height after the main di 

has stopped, such means being combined with arrangements limiting 
the supply of water which serves for flushing on the closet handle being 
drawn up. 

1208. ae AnD Mowrnc Macuines, G. Kearsley, Ripon.—Dated 7th 

April, . 

This invention relates, First, to the means of securing the fingers and 
their plated linings to the finger-beam or cutting-bar of reaping and 
mowing machines. Each finger with its lining is secured by a bolt, the 
head of which lies in a countersunk recess in the top of the lining, the 
bolt being secured by a nut screwed into a recess in the bottom of the 
finger. Theinvention consists, Secondly, in constructing the frame of 
the machine with a hinged lid, so that the gear wheels, while they are 

rotected from the cut grass, corn, or dirt, can be more readily got at 

‘or lubrication or be taken out to change the speed wheels, for reaping 

corn or for cutting grass. 

1209. Hoes, J. Goss, Clenchwarton, and F. Savage, King’s Lynn.— 
Dated 7th April, 1674. 

This specification describes the use of three hves or blades to work 
between each row of corn, two of the hoes or blades being used to cut 
the weeds nearest to the rows of corn, whilst the third hoe or blade, 
which is in advance of the others, cuts the weeds in the centre of the 
space between the rows. 

1210. Fire-crates anv Stoves, F. C. Matthews, Great Driffield. —Dated 
7th April, 1874. 

This provisional tate describes arranging tubes in a fireplace 

or stove, through which air passes to the room or Building and b 


lights burning with great brilliancy and of long duration ; also employing 
the same independently of the buoy for mast head pop tee 
1220. Cases ror Burrer Sprinas, BE. Gatwood, Bristol, and G. Spencer, 
London,— Dated 8th April, 1874. ° 
Methods of constru: buffer cases so that the rod works in the head 
of the plunger instead of in the headstock. 
1221. Turassinc Macuines, J. Day, Reading.—Dated 8th fot, 1874. 
This invention relates to improvements in es worked 
by animals or other motive power; being especially —— to the 
type of iron th machines previously patented and manufactured 
by Barrett, Exall, and Andrews,of Reading, whether such machines be 
worked by animal or other motive power, whereby the corn is i 
from the straw and cavings without the use of a straw shaker, and is also 


partially clean 

attached to and worked from the machine, which separates the ca ; 

and an open platform formed of bars of wood or other material, by w! 

the straw is yed away separately. These imp: its may be 

worked separately or in combination, so as to attain either or all the 

objects above specified. 

1222. Suppiyinc Water To Steam Borrers, R. A. Hunter, Dublin.— 
Dated 8th April, 1874. 

This provisional specification describes = ® small feed cistern, 
which is fixed with its bottom alittle above t Dons ed level for the 
water in the boiler, so that when steam from the er is admitted to the 
cistern, the water from it flows into the boiler by gravity. The arrange- 
ment of the valves for filling and emptying the cistern are described, as 
also is the way in which they are worked. 

S58, Goomme Ranaes, H. Chapman, Kennington Park.—Dated 8th April, 


This invention consists in constructing the bottom grating, the end 
check or cheeks, and the back of the fireplaces of a ranges in such 
a manner that any two of them can be moved or adjus' in ition, so 
as wpe oh. form — oS fire o> 8 —_— modified —_ 
any cular purpose for w! u n one arrangemen 
bottom is made to move up and oan and the end cheek to move in- 
wards and outwards, the bars of the bottom between vertical barsin 
the end cheek. In another arrangement the bottom moves up and down, 
and the back moves to and from the front bars, the bars of the bottom 

ig between vertical bars at the back. In another arrangement the 
ik moves to and from the front bars, and the end cheek moves inwards 











heated in its passage. 
1211. Manuracrurinc Heatixo anp ItiuminatTinG Gas, C. W. W. 
Thomas, Buckhurst Hill.—Dated 7th April, 1874. 

This invention of improvements on the patent granted to A. M. Clark, 
December 16th, 1871, No. 3416, consists in suppl the oil to the 
earbureter, automatically by applying to the spindle of the regulating 
cock of the oil supply pipe a weighted lever, which will have a tendency 
to keep the cock closed. This lever is connected by a rod to the gaso- 
meter of the ne yan in such manner that as the gasometer falls it will 
raise the weighted end of the lever, at the same time turning the cock 
and admitting oil to the apparatus. 


1213. Carriaces, J. B. Pinnock, Bristol.—Dated 7th April, 1874. 

Half-front seats of vehicles or carriages are made to swing to one side 
to give room for the occupants to pass in and out. 

1214. Breecu-Ltoapinc Fire-arms, C. Villin, Great Pulteney-street, 
London. — Dated 8'h April, 1874. 

This invention consists in the employment of a plug or breech-block 
working up or down ina slot formed in the breech end of the gun, such 
plug or breech block having inclined sides and being provided with aper- 
tures on its surface for the reception of lubricating material. The pl 
or breech block has jointed to it a slotted arm or link, the opposite en 
of which is jointedto the gun. A lever or key is attached to the joint pin 
for the purpose of operating the arm or link and with it the plug or 
movable breech block so as to lower the latter for loading and raise it for 
firing, and the arm or link is provided with a hook or projection which 
acts upon the cartridge extractor for effecting the with 1 of the 
discharged case. 

1215. Recuatine THE Supr_y oF Water TO WaTER-CLOSETS, B. Ronald 
and J. Farmer, Glasgow.—Dated 8th April, 1874. 

This invention consists of an improved construction of double 
chambered cistern with a valve in each and their work: levers and 
connecting mechanism, all as and for measuring a di quantity of 
water to water-closets for flushing them, and for other purposes as herein- 
after described. The cistern is cast in one lorg narrow form, witha 
cross division nearer ‘one end than the middle, not reaching the top, 
so as to form a small chamber at the one end, in which the ball float of 
the inlet valve works, preferably of the ordinary Lambert class, attached 
to the far end of the large measuring ‘chamber, containing the two- 
gallons, or other, quantity of water desired to be measured into the 
basin of the closet or other vessel below. The water admitted at the said 
inlet valve. when open below as usual, is conducted from that end by a 
short parallel pipe or rhone, resting by a snug on end of cistern and the 
top division plate, over which as well as the measuring chamber, it con- 
ducts the water into the float chamber; or otherwise, when the lower 

rt of the inlet valve box is closed, the water may be so conducted 

y a pipe soldered close to it, with open spout into float cistern. 
A two-armed lever is fulcrumed near the iddle, across and 
over the division. with = rods, each attached by a sliding 
collar or nut to a slotted weighted valve lid, working into hollow outlet 
valve seats, near the bottom of each chamber of the cistern. The one in 
the float chamber having a knee coupling fixed to and passing through 
the division plate, held vertically also from turning by a flat part on its 
neck collar and a projection on the side of the plate; and so that the 
valve works properly on the seat, and when open admits the water to 
the measuring chamber; while the hollow outlet valve seat in it 
ge through the bottom, so that when open, it lets the water 

nto a small chamber below, from which it flows over the 

mouth of the pipe, leading down to the basin of pan closets ; 60 
that, the ordinary action of lifting the handle and lever of the 
closet which opens the pan, and by a wire, carried up from any of these, 
and attached so as to pull down the free end of the duplex valve lever, 
which first shuts the valve in the float chamber, and opens the said outlet 
valve and lets the contents of the measured chamber flow down into and 
flush the basin, and when the handle 1s let down and the closed, 
the water in the little chamber below the discharge valve flows down 
slowly by a small hole below the open mouth, so as to fill the and 
water-lute it. The closing of the pan also slackens the wire of the valve 
lever, which is counterweighted, to then first close the outlet valve and 
open the one in the float chamber and allow the water to flow into the 
measuring chamber, when the float falls and admits water at the inlet 
valve, until both chambers fill to their normal level, all ready for the 
next action of the closet and supply ———. To make this improved 
supply apparatus suitable for me go ug-closing water-closets, a small 
pipe open at its upper end below the inlet valve chamber is led down to 
the lower part of outlet vee of cistern—below the valve or open end of 
syphon when that is used instead of a valve for leading the water down 
to the basin direct in this,case without a small lower chamber—to let a 








two guides which gather the teeth and incline them for the tongue to 
crash down. This apparatus is fixed on toa rest similar to those used in 
slide lathes, and is worked upon a gangtree fixed to the framework of a 
condensing carding engine. 

1203. Preservino Potatoes, D. Morris, Monijicth.—Dated 7th April, 


1874. 

The features of novelty which constitute this invention are arrange- 
ment and construction of apparatus for treating potatoes in the manner 
set forth. 

1204. Furnaces AnD Fire-pars, J. Stephenson and J. Pickup, Tong.— 
Dated 7th April, 1874. 

The object of this invention is, First, an improved form of fire-har and 
improved bearings or supports for such bars, and the construction of 
furnaces in such manner as to secure the consumption of smoke. Secondly, 
an improved construction of rocking bars for furnaces. 

1205. Breecu-Loapinc Fire-arms, J. Needham, Piccadilly.—Dated 7th 
April, 1874. 

henting to the First part of the invention the hammer is caused to 
force the sear into the ** bent,” and the hammer is ‘“‘cocked” at the 
moment of opening the breech, by means of a link acted upon by an in- 
cline on the “lump,” According to the Second part ot this invention, in 
double “drop” guns two extractors are employed, each of which is acted 
upon separately by a lever carried ~ the ‘‘lump,” said levers being 
separately acted upon by a projection from each hammer. According to 
the Third part of this invention the axis and the ‘‘lump”- in that class 
of breech-loader in which the barrels are mounted on an axis of motion 
parallel to the barrels—are formed with a kind of bayonet joint to enable 
the parts to be readily connected with and disconnected from each other. 


1206. Orticat Instroments, 8. Holnes, Wardour-street.— Dated 7th April, 
1874 


This invention mainly ists in an arrang t for bi instru- 
ments and also when desired for telescopic aud other instruments, 
whereby division of beam of light from Jbject glass into two equal parts 
is effected by a double achromat whose inclined surfaces are 





towards the object glass. Also means for the instrument to be used for 
single eye observation. The inventor terms the instrument the isophotal 


binoculgr. 
1207, Waren-ctosers, S. Peters and W. Donald, Glasgow.—Dated 7th 
April, 1874. 
By the present invention the usual main discharge valve of the closet 
is dispensed with. The discharge passage or pips is made with two 
syphon trap bends, one close to the basin, an 


the second as near as 


q y of water from it, to water seal the closet and basin 
below while filling the cisterns after the measuring cistern is emptied 
and the outlet plug and valve closed, which is effected by the wire, in 
this case, from the valve lever being attached to one arm of a lever ful- 
crumed close to the plug, so that the other end is so actuated by a pin 


| or slot in the hand rod of the plug, as to actuate the lever and open the 


valve before opening the plug, or vice versa, close the plug before opening 
the valve to water-lute the closet and basin. When the chamber below 
the outlet valve is used to so water-lute plug closets it is made large 
enough to contain the water for this purpose, having the top open end of 
the pipe to basin, carried up to the top of a domed recess made over it to 
allow the water to flow over, and is fitted with an air tube when desired, 
as also the cistern with an ordinary overflow tube. 

1216. Economisino Fuet, J. B. Brechin, Dundee.—Dated 8th April, 1874, 

This improved apparatus acts by causing heat, ordinarily wasted, to be 
distributed over a considerable surface of metal which it permeates, and 
from which it radiates into the room, apartment, or to be heated. 
The apparatus comprises a metallic box placed pond. pony 
tance from the wall above an ordinary ee, and made to communi- 
cate with the chimney by two passages. ie chimney is blocked by a 
plate of metal between the two passages, so that the fire gases or hea 

s mixture duced by the bustion of eget Fm up the 
chimney is compelled to enter and pass through the m: box. 

1217. Furnaces ror ConsumMinc SMOKE AND EconomIsine Fuvet, H. 
Schallen, Manchester.—A communication from H. @. Stamer, Altona, 
Holstein.— Dated 8th April, 1874. 

The invention consists essentially of a cast iron body resting — a 
foundation of brickwork — immediately behind the fire bars in the 
position usually occupied by the ordinary bridge. This cast iron body 
consists of a base plate, with one vertical and two slightly inclined ribs 
L resting longitudinally upon it, the latter being connected also by a central 
and two end transverse ribs. In each of these longitudinal ribs a narrow 
channel is formed, which channels unite in a chamber formed in the 
base plate and, at the u) end, form narrow slits or openings extending 
across the whole width of the furnace and themselves into 





the above the cast fron body or bridge, through which the gases 
and other products of combustion to the flue. The lower chamber 
opens out into the ashpit, and the aperture can be ited by a valve 


or bn gg actuated by means of a rod or lever placed within reach of the 
engineer. 
1218. Lire Buoy anp Sevr-ticntina Sronat, F. Silas, Park-place West, 





London.—Dated 8th April, 1874. 
This invention consists in constructing life buoys with self-igniting 





and ds, the formed with horizontal bars 

through between bars in the end cheeks. The back may be made to 

turn on centres below the m grating, so as to assume an inclined or 

a vertical position. 

1226. Pounpine ayp TriTvRATING Harp Susstances, BE. Anduze, Orleans 
—Dated 8th April, 1874. 

The apparatus is of two kinds, the one for breaking up the substances 
and the other for reducing the same to the degree of fineness desired. The 
first apparatus consists of a disc mounted on a horizontal shaft and slotted 
to receive cutters projecting on both faces of the disc at equal distances 
apart. The periphery of the disc is also provided with ribbed projections 
or hammers, which, as well as the disc cutters, operate in connection 
with grooved or slotted plates in the bed to break up the substances, the 
latter a to the sides and periphery of the disc by separate 
hoppers. e second apparatus in which the matters are next intro- 
duced to be ground or triturated ists of a stati 'y plate and re- 
volving ring mounted on a horizontal shaft, each being provided with 
concentric ri of teeth hing togeth The it teeth are dis- 

next the centre, where the matters are first acted on, they ber | 
d at the circumference in a fine powder into a casing provid 
with an outlet. 

1227. Treatina Tosacco, H. W. Ha d, Southampton-buildi Chan- 
cery-lane.—A communication from C. 4. Weigold, Reudnitz, Saxony.— 
Dated 9th April, 1874. 

This invention relates to an improved process of preparing a chemical 
conserve tobacco free from nicotine and ammo: and consists in allow- 











properties of the nicotine and ammonia, and give to the tobacco an - 
able aroma, the prepared and combined extracts of either of the tollo - 
i di or ipts are added to each hundredweight of tobacco, 
viz., First, 8 litres of water, 2 litres of beer, } lb. of green tea, } lb. 
d plum kernels, 10 es of fine honey, 5 grammes of rose 
leaves, 1 gramme of vanille, 6 es pepperwort, and 1 lb. of 
juniper berries ; or, Secondly, 10 litres of water, 2 grammes of cardanon, 
3 grammes of ginger, 2 grammes of lavender flowers, 2 grammes of gal- 
angal, 2 grammes of oil, 25 grammes of currants, 50 grammes of 
plum kernels, 1 Ib. juniper berries; or, Thirdly, 10 litres of water, 2 
mes of d of ginger, 2 grammes of lavender 
lowers, 2 grammes of 2 grammes of reseda oil, 25 mmes of 
currants, 50 grammes of plum kernels, 1 lb. of juniper berries. These 
pared ingredients are allowed to simmer with the tobacco for three 
emg when the tobacco is taken out of the vessel and dried and made 
ready for use. 
1228. Srorrinc Boicer oR oTHER TuBeEs, 7. and @. Charlton, Great 
Grimsby.—Dated 9th April, 1874. 

These improved means are intended for use in the event of the tubes 
bursting or giving way during the time of working, in order to prevent 
the escape of water or steam therefrom. The improved means consist of 
a cen rod with an inner rounded head and an outer screwed and 
squared end around which is a tube acting as a stay between two metal 
washers, against the outer face of each of which bears an india-rubber 
washer. Between the india-rubber washer and the rounded head of the 
bolt is placed a thin conical metal washer, and between the outer rubber 
washer and a nut fitted to the screwed end of the rod is placed a third 
metal flanged washer which abuts against the outer end of the boiler 
tube ; all the above washers fitting on the central rod. The rounded 
head of the bolt and the washers at the same end and the innermost 
washer at the screwed end ef the rod are all of a size, slightly smaller 
than the boiler tube to which they are to be applied, in order to allow 
them to be thrust through the said tube quickly ; the other outer washers 
are made to fit the said tube nicely to prevent the escape of water and 
steam whilst the apparatus is being applied. after which the object of 
the invention is effected by scre' the nut up tightly, which compreses 
the rubber washers against the inner sides of the tubes at their ends. 
1229. gn ror Castine Incots, C. J. L. Leffler, Sheffield. —Dated 9th 

April, 1874. 

The novelty of these improvements consists in forming a central mould 
and in surrounding it with other moulds in such manner that each side 
of the central mould shall form a side or end of one or more of the sur- 
rounding moulds, and oo ee the central mould in communication 
with the surrounding moulds by means of hollow iron pieces or iron plate 
li fitted loosely into holes or apertures made in the lower parts of 
the sides of the central mould, and in covering the surrounding moulds 
with a stopper having a hole for the escape of uir and , and in form- 
ing the moulds by preference open at the bottom and them during 
the process of casting upon a bottom plate. 

Mariners’ Compasses, J. Clark, Silchester-road, Kensington. — Dated 
9th April, 1874. 

The inventor places a mariner’s compass in a water-tight floating case 
in the wake of the ship so as to ———— the disturbing influence of the 
ship or its cargo, and ep he a correct bearing of the compass 
in the case to ascertain the deviation, if any, of the ship's steering com- 


pass. 

1288. Boots anp Sxogs, Hose Pires, &c., W. R. Lake, Southampton- 
buildings, London.—A communication from J. Mundell and &. F, 
Partridge, Philadelphia.— Dated 9th a 1874. 

By this invention the sole is united to upper in the manufacture of 
boots and a by ——— —- cut uy) = = em * en 
carried by a 8} ie, an which during the cu oO 
the nm | it is — come time entered into the material to firmly unite 
the pieces and then severed from the wire. 

1234. Preventine Insury TO Passencers tn Raitway Accipents, R. 
H. Crisp, Southport.—Dated 9th April, 1874. 

The object of this invention is to vide against those injuries to 
which railway passengers are liable from collisions or other causes, 
which bring a train to a sudden stop or start it suddenly into motion, 
ee —- throw the nek their seats; and the 

vention consists in means or arrangements by which each passen 
can secure bimself in his seat and thus prevent himself from sustaining 

a oe oe r passengers in case of suc 


1285. Baos or orner Recepracyes, C. J. Corbitt, Old Kent-road.—Dated 
9th April, 1874. - 

This invention consists in making bags or other les from 
washable woven fabrics, and so constructed as to be capable of being 
detached when desired. Also in the manufacture of frames, which it is 
not necessary to rivet or permanently fasten to the bag. 

1286. Removina anp Repiacine THE Biapes oF Screw Pro! 
. Pinker and T. A. —Dated 9th April, 1874. 
moving and rplac cing the detachable blades of esrew propellers of 
rem e screw 
pes ey Lo yy means of a trunk or pipe, which pasese through a 
well built in the immedi« 








. & 


stern of the ship and tely over the screw pro- 
ler boss. The boss is vides with,sewew pee on to which the 
Punk or pipe is fixed, trunk or pipe encircl the blade to be 


operated upon. The water is pumped out of the trunk or pipe, and the 
required operation executed by means of spanners or otherwise. 
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1237. Apsvustine THE WIRES OF DISTANT AND OTHER RatLway SIGNALS, 


isbury-street, Strand.— Dated 9th A , 1874. 
@. W. Beyn “yy = ent in between a tigeal lever - 





‘A 
han rod therefrom and the distant or level crossing ga\ 
or ees cope to be moved or operated, or between the home end of 
the connecting wire thereof and the rod, tube, or bar from the signal- 


man’s lever or of a horizontally tra 

between rollers mounted in two standards placed at a suitable distance 
apart; the outer end of this bar is connected with the home end of the 
wire, whilst the home end of the bar is , to a 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE evidences of weakness in the Cleveland market for the pigs 
of that district did not on ae the quotations to-day (Thurs- 
day) in Birmingham or yesterday in Wolverhampton of either the 
hematite or the clay-band firms. Nevertheless there was no quo- 





or 
freel: nded counter-weight or to a weighted lever adjustment 
sre for taking up the slack of the wire or yielding to its rad mo 
Upon this bar is mounted a e containing at the lower part thereof 
two clutching or binding bits fitted on studs, and free to cant, and grip 
the edges of the bar when the carriage is pulled through or by a — 


ounted or carried in or at the uw —< a : 
shorter pendant end or tail-piece of this lever rests upon the and 
tends to cant it, and move or slide the bar, but when the is 


pushed back to the full extent against a suitable stop or stops, the hori- 

zontally sliding bar is ungri or set free, and may then slide through 

this traversing carriage and effect a proper adjustment of the tension of 

the wire between the signal or other apparatus to be functioned and the 
ignalman’s lever or handle. 

1238. Bricks, J. Gill, Hunslet.—Dated 9th April, 1874. 

This invention ae to a self-acting machine for feeding the bricks to 
be pressed and then passing them on to the kiln. The bricks are fed by 
a creeper, and brought under a ee by a pusher, both operated from 
the same shaft by eccentrics. e brick is delivered by the pusher on 
the lifting plate of a die beneath the presser, and after being moulded is 
raised by the action of other eccentrics on the before-mentioned shaft 
and pushed on to another creeper by the next brick delivered to the die 
by the pusher. 

1239. Varnisu, M. Zingler, Buckland-crescent, Belsize Park.—Dated 9th 


April, 1874. 
This Pp rovisional fication describes dissolving camphor in bisul- 
vhide of carbon, mixing the solution with powdered gum, copal, or other 
ard gum, and afterwards adding either onaee or methylated spirit or 
both. After the materials have been thoroughly agitated until the whole 
of the gum is dissolved the process is complete and the product is a spirit 
per Oil varnish Ne ae pe by dissolving linseed or other dryin 
oil in camphor, or in methylated spirits or in a mixture of these; an 
this compound is mixed with the spirit varnish above described. With 
these spirit and oil varnishes can be mixed other gums or resins. 
1240. Tramway Cars, J. Grantham, London.—Dated 9th April, 1874. 
The improvements consist in the application of what is known as the 
bogie frame and wheels to one end of the inventor’s patent steam car for 
tramways in such a manner as to enable the car to be steered and to avoid 
the necessity of movable switches on the rails when turning into si 
or branch lines; also to apply an apparatus by which the car may be e 
to leave the rails, when an obstruction arises, and to get on to the rails 
again when the car runs off them. 





SoutH KensIncTon MusEuM.—Visitors during the week ending 
17th October, 1874 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 12,785; mercantile marine 
and other collections, 1118. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m. till 5 p.m., Museum, 2058 ; mer- 
cantile marine and other collections, 51. Total, 16,012. Ave 
of corresponding week in former years, 13,541, Total from the 
opening of the Museum, 13,793,442, 

DeatH oF Sir JoHN BENSON-—We announce with regret the 
death of Sir John Benson, M. Inst. C.E., at the age of 60 years, 
which took place at Alexander-square, Brompton. Sir John was 
the son of Mr, John Benson, of Collooney, Sligo, and while quitea 
young man he was appointed engineer to the East Riding of Cork. 

e was engineer to the Cork Water Works, Cork Harbour 
Works, the Cork and Limerick Railway, and many other im- 
portant undertakings. He was elected a member of the Institu- 
tion of Civil Engineers on the 4th of March, 1862. Sir John 
Benson was best known to the public as the designer of the 
Dublin Exhibition building of 1853, and for his services in con- 
nection with it he was knighted. 

WimsLepon SeweraGE Works.—The following is a list of 
tenders received for the manufacture, erection, and completion of 
two pumping engines, boilers, sewage and pure-water pumps, and 
other works connected therewith ; also for the erection of engine 
and boiler houses, cottages, and other buildings; Mr. W. F. 
Rowell, engineer, Wimbledon : — Contract No. 6, for engines, 
&e.: 1. Messrs. West and Co., £7400; 2. J. Derham, £6190; 
3. A. Smith and Co., £5529 ; 4. Messrs. Stothert and Pitt, £5282 ; 
5. Messrs. Patt and Lancaster, £5270 ; 6. The Ravensthorpe Engi- 
neering Company, £4985; 7. J. Clayton, £4490; 8. C. Powis, 
£4452; 9. J. and T. Dale, £4400; 10. W. F. Mason, £4195. 
Contract No. 7, for engine-house, &c.: 1. C. Kellingback, £7888 ; 
2. J. Neave and Son, £7390 ; 3. W. Crocket, £5265. 

PUNKAH PULLING.—Visitors to the Exhibition during its last 
days should by no means miss seeing the ingenious arrangement of 
punkah, worked by steam power, recently fitted up by Mr. P. 
Orr, of Compton-terrace, Highbury. The system has been adopted 
in the General Hospital, Madras, with the happiest results, and 
although in this —— are not needed as in India, we 
do not hesitate to say that in many of our hospitals and barracks 
at home the arrangement might be adopted with t advan’ 

Tt consists in suspending a number of punkahs from the ceiling, 
all united together by braces, carried so as to form a continuous 
line down the length of a ward or gallery. The braces may be 
run on pulleys round corners, but still all the punkahs act as one, 
and the cords are finally led down to the r, where a very 
simple little steam engine with a stroke of 6ft. drives a frame to 
which the cords are attached, and so puts the punkahs in motion. 
Nothing can be more satisfactory than the working of the appa- 
ratus in the Exhibition, and we ially commend it to the atten- 
tion of our Indian readers as having given the utmost satisfaction 
in the Madras Hospital. 

THE PoLYcHROME PRocESS.—-During the last few days Messrs. 
Johnson, of Castle-street, Holborn, have been showing at the 
International Exhibition, a novel system of colour printing, which is 
extremely ingenious. Its commercial value time A emtom. alone can 
decide. The object of the new process is to dispense with numerous 

rintings, when coloured subjects are dealt with as in lithography. 

t is in short colour peng see blocks or stones, and with 
colours which are not ink, e colours form at once the block 
and the pigment, and a thickness of half-an-inch will yield, it is 
said, about eight th d impressi It matters not how many 
colours or tints there are in a given subject ; the multiplicity 
<auses no increased labour, and thirty varied shades are as easil 
printed as one or two. The only part of the process which 
resembles ordi colour printing is the use of a wood-cut or 
lithograph, to produce the outline and shading. The rapidity and 
the perfection of the work are remarkable, and while the process 
will aid most materially in the execution of chromatic work of all 
kinds, it opens up a completely new field in the rapid illustration 
of cheap publications, maps, p &c., and in the decoration 
of ornamental wares. 

ANDREW HANDYSIDE AND Co., Litrep. — This company, 
which was formed about a red for the purpose of acquiring 
and extending the old-established business of Andrew Handyside 
and Co., of ar and London, engineers, bridge builders, and 
ironfounders, held its first annual meeting at the Britannia Iron- 
works, Derby, on Tuesday, the 20th inst. The enlargement of 
the works for which the increased capital was required is nearly 
completed, the new factory for bridge building being already fully 
at work. Another important addition, the new foundry and 
annealing furnaces for malleable iron will be ready for 
work in a month; and the other new foundry for ornamental ioe - 
work requires only the cupolas and blowing engine to complete it, 
and will be at work by January next. The directors’ report and 
balance-sheet were adopted, and a dividend of 10 cent, de- 
clared, after the sum of £1509 had heen waitten off or Sapeecie. 
tion. During the past year both the old establishment and the 
completed portion of the new have been fully occupied with 


varions important wer amongst which may be mentioned the 
tor the’ Indian's ; 





Nerbudda ‘tates Railways, bridges for Eng- 
land, Russia, weden, Ni South America, 
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table diff in the rates of vendors ; and offers of even 1s. 3d. 
under the £3 5s. sought by some makers here would not be accepted. 
The latter class of Staffordshirs pigs were at the same time firm 
at £5. Only little was done, the purchases of the past fortnight 
having been sufficient to meet the present necessities of copsumers, 
who are generally reluctant to buy forward. 

Makers and buyers of finished iron are better able to understand 
one another than before the recent drop by the best bar makers ; 
and where iron is needed, negotiations have been closed, and the 
orders have been placed. Hence finished ironmakers report them- 
selves to be fairly off for orders throughout the works generally. 
They are certainly doing more now than just before the drop at 
we. Where, however, masters have had a mill standi 

or some time, and now desire to give their men a good start, 
prices are here and there accepted which should surprise makers 
who are determined to uphold the quotations which they main- 
tain are only reasonable and can be obtained. Specifications have 
been distributed within the last few days both for sheets and for 
hoops with substantial firms at prices which, though they have 
come to my knowledge, I will not here quote. A few weeks will 
show whether the example those makers have set is likely to be 
followed. Meanwhile, they must be regarded as exceptional, 
though they would seem to indicate the prevalence further on in 
the quarter of prices more in favour of buyers than are now 
ewe J quoted. Inthe open market, alike in Birmingham and 

olverhampton, prices were upheld both to-day and ae, 
£10 to £11 was the quotation for bars, £11 10s. to £12 for hoops, and 
£13 for sheets and plates, The makers of bars suitable for chain 
making, and well able to bear a fierce heat at the forge, werestrong 
in demanding £10 5s. per ton ; and one firm refused a specification 
for 1000 tons at £10, 

The engineers and machinists, as well as the wire drawers and 
wire rollers, are experiencing benefit from the drop in best Shrop- 
shire and Staffordshire pigs and bars. Whilst telegraph wire is 
down 10s., and galvanised fencing wire 5s. per ton and best iron 
wire is reduced 4d. a bundle, chilled rolls and other best castings 
have been reduced by the engineers and the machinists 20s. per 
ton on the prices fixed after the midsummer quarterly meeting. 
Chilled rolls of from 12in, to 22in. diameter are now £18 10s. per 
ton, and the quotations run up from this figure to £24 10s, for rolls 
of Gin. and 7in. diameter. Part-chilled and soft-chilled rolls are 
£16 per ton for larger, and £19 for the smaller sizes just mentioned. 
Grained rolls of 12in, and upwards are £10 103.; proved rolls of the 
same size are £11; pinions £11 10s. ; housings, chocks, &c., for 12in, 
trains and upwards £10 10s. For guide roll housings £3 more is 
required. Hammers and anvils are £10; helves—open sand—-£11 ; 
and bed plates—plainjopen sand—£9 10s. Shafts—cast in ordinary 
manner—may now be bought at £11; and ‘at £12 per ton those 
may be obtained which have been cast vertically. All these terms 
mean delivery in the immediate neighbourhood or at the nearest 
railway station. 

There are few instances in which the recently excellent demand 
for large pipes has not become-even better than before. Nor are 
there any indications of an early falling-off in this branch. The 
week past has been productive of capital offers, particularly by 
consumers who have delayed buying to the latest moment. 

Hardware manufacturers are receiving numerous inquiries as to 
their new quotations. They are, however, largely unbenefited by 
the quarter-day drop. They allege that they cannot get 10 per 





cent. of the iron which they mostly use at scarcely any less money 
| to-day than they could a week or nine days ago. Their position in 
| that respect may improve as the weeks roll on, and finished iron 
| makers experience the advantage of the lower wages and of the less 
costly fuel ; but it requires, as a rule, a reduction of £2 a ton all 
round on finished iron to enable hardware manufacturers to make 
a change in favour of consumers to the extent of 24 per cent. 

A branch of industry, which at one time afforded a large 
amount of work about Willenhall in particular, and that excited 
no little surprise, because of the great demand for it, but which 
fell off ina marked degree so soon as the Franco-German war 
broke out, has now again sprung out with improved vigour. The 
Germans and French once more require very large consignments 
of varied classes of key stampings. The goods as consigned are in 
the roughest state, and are sent out to be filed and finishéd at the 
works of the customers, by whom they are made to come into 
successful competition with the articles completed in this country, 
and offered not only upon the European Continent, but likewise 
in certain of the more distant markets. 

Among the inquiries in the market we note that the Birming- 
ham Corporation require for their tramways about 500 tons of 
malleable iron tramway rails, and the requisite quantity of 
=e iron tie-rods, cast iron chairs, and rail fastenings. The 
East India Railway Company want a quantity of spring steel and 
a fair supply of galvanised corrugated roof sheets. Bolts and 
nuts are required by the Admiralty under a standing contract. 
As to this order, forms of tender have been deposited with Mr. 
Harding, of the Birmingham, and Mr. Hand, of the Wolverhamp 
ton b> bP ag committee of the Great Western and 
the London and North-Western Railway Companies are seekin 
tenders for 1170 tons of steel rails for the Birkenhead district, an 
1450 tons of steel rails for the Shrewsbury district; and for both 
districts combined 1350 tons of chairs and 213 tons of fish-plates 
and bolts and spikes. 

There is a great deficiency of skilled smiths and safe makers and 
locksmiths in Birmingham and throughout the whole of the sur- 
rounding townships ; and the offering of higher wages than ever 
before known is not temptation enough to bring out the needed 
supply. In anticipation of a much better demand by and by for 
en, manufacturers regard the future with much fore- 


ing. 

The report of the Darlaston Steel and Iron Company, Limited, 
for the half-year ending June 30, and about to be presented to a 
meeting of the shareholders, shows—gross profits, £7152 ; general 
charges, interest and the like, £13,696, leaving a debit balance on 
the half-year’s working of £6543. It happened that fourteen of 
the sixteen weeks throughout which the colliers’ strike extended 
came within this half-year ; and to this fact chiefly the directors 
attribute their loss, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Durina the past week a better feeling has been exhibited in the 
iron trade of this district. There has been decidedly more busi- 
ness doing both in pig and manufactured iron, and an improved 
state of things prevails generally. In pig iron—with the excep- 
tion of the very commonest qualities, which are, if anything, a 
trifle easier—prices have been steadily maintained during the past 
week, No. 3 foundry delivered in the Manchester district being 
quoted at from 74s, to 75s., and common forge pigs at from 65s, 
to 67s, 6d. per ton. In manufactured iron prices have been rather 
stiffer than they were a week ago, altho rates are nominally 
om. Ordi crown bars deliv are firm at £9 5s. per 


2. 

Founders and forge proprietors throughout this district continue 
very busy; the last of the shipping orders are now being pushed 
forward, and when these are worked off makers will be better able 
to pay attention to the home trade, which has been somewhat 
neg 





ected of late owing to the pressure for the completion of 


Some apprehension is felt amongst forge on the score 
of the West Lancashire miners’ strike, which promises to be of 
much longer duration than was at first anticipated, Although 

pplies, as I pointed out last week, are not difficult to obtain, in- 
convenience is being caused by Sogeeneine of the struggle, and 
at one of the large forges in the Wigan district a partial stoppage 
of the works has been talked about. There is little doubt that if 
the strike continues the production of puddled bars in this dis- 
trict will be lessened. 

In the coal trade the market has been unsettled by the heavy 
pressure which has been brought upon colliery proprietors for sup- 

lies. In some of the manufacturing districts which have been 

rgely supplied from the West Lancashire collieries the prospect 
of a long continuance of the strike has caused little short of a 
panic for supplies, and profit has been made of this in some quar- 
ters to demand very high rates, whilst at some of the large col- 
lieries in the Manchester district the quotations to all outside 
districts have been advanced for the best qualities of coal. Plen- 
tiful supplies, however, are being sent in from Staffordshire, 
Yorkshire, and North Wales, and it is rather a question of a slight 
advance in price than of covering requirements, and when con- 
sumers find out the proper sources for meeting thvir present wants 
the market will become more settled. 

In the West Lancashire strike the men have assumed a firmer 
attitude than was anticipated, and at some of the collieries which 
are still at work notices of an advance in wages of from 10 to 15 

r cent. have been sent in, whilst it is proposed to make heavy 

evies upon these men to support those on strike. It seems now 
to be a question of starving the men into submission; they are 
practically thrown upon their own resources, and considerable pri- 
vation is already being felt by some, but they maintain a stubborn 
spirit, and many of them are leaving the district. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In some branches of; industry it is beginning to be apparent 
that, although they may not be subjected to any unusual pressure 
of orders, there will be a tolerably steady amount of employment 
throughout the coming winter months. To the majority of the 
manufacturers concerned, such a state of affairs will be far more 
satisfactory than an abnormal activity inducing the refusal of 
some commissions, the cancelling of others, and the generation of 
a state of rebellious independence on the part of the workmen. 
With a good inquiry for the leading articles of their manufacture, 
even if orders have to be pted at an lly low rate of 
profit, producers will not fail to tide over the cold period of 
the year with satisfaction to themselves and their customers. So 
far as we can at present ascertain there is not much probability of 
the price of fuel being enhanced beyond a merely nominal increase, 
there being a greatly augmented output from the local and dis- 
trict collieries, together with a closer competition owing to the 
large number of new pits recently opened out. This main source 
of anxiety being to that extent disposed of satisfactorily, it 
appears highly probable that the engineering, tool, foundry, brass, 
and some few other departments will have an average amount of 
employment for the next six months, 

The erection of new iron and steel works, the extension of those 
already in operation, the sinking of new collieries, and other colla- 
teral undertakings have been, andj are still being, the means of 
providing the foundries and engineering works with a great deal of 
work, Much of this is still in hand on account of orders received 
some time ago, and there are yet others of fair proportions on the 
books of several local establishments. Renewals of worn out 
and broken machinery are also a constant source of demand, 
particularly in the very heavy trades carried on in the eastern portion 
of this town. In this respect some powerful engines for rolling 
mills and other machinery have lately been fitted up as well as 
constructed by at least one local concern. 

Machine tools are being freely produced, and edge tools are now 
in even better request than I stated last week. I learn that almost 
all the houses in this branch are doing a heavy business, and that 
the leading firms are in receipt of more orders than they can well 
get out of hand in a reasonable period. Workmen are scarce, but 
those obtainable in these instances have instructions to make as 
much time and turn out as much work as they like up to Christmas 
at any rate, and possibly for much longer. 

#There is not much alteration in the demand for or the prices of 
ores and other raw materials, Spanish ores are nominally quoted 
at about 17s, to 19s. per ton at British ports, but there is not at 
present any quantity on offer, consequently no transactions of 
momentfare recorded. Sojfar as British hematites—which come 
chiefly from the West Lancashire and Cumberland districts—are 
concerned, I feel bound to correct the statement which has obtained 
currency to the effect that such ores are ae offered at about 
16s. to 17s. per.ton. Such is not the fact. British red ores are being 
quoted at about 25s. to 29s. per ton at the mines. Many descrip- 
tions of these ores—such as those mined at Eskatt Park, Salter, 
and elsewhere in the Whitehaven locality—are not officially 
quoted just now, but are in each instance specially negotiated for. 
Ordinary ironstone of the “clay” quality is, however, being 

retty freely bought at figures which are widely divergent, ranging 

rom 14s, 6d, to 23s. per ton, spot. Oolitic ores, which are much 

used by our blast furnaces, can be obtained at from 9s. 6d. to 
12s. 6d. per ton, or at somewhat easier quotations when a heavy 
consignment is in question. 

Pig irons are well maintained in value as a rule, although in- 
stances are cited in which list figures are being “‘shaded” ia 
favour of regular and —¢ buyers. The Middlesbrough agents 
here are doing pretty well in foundry pig. They hold No, 1 at 
71s., No. 2 at 68s, 6d., and No. 3 at 66s. per ton. Forge qualities 
range from 55s. to 58s. Hematite pigs are not greatly changed. 
Ma rt hematites, Nos. 1, 2, and 3, are 95s.; No. 4, 90s.; No. 5, 
Mand W, 90s. Bessemer No. 1, 100s.; No. 2, 97s, 6d.; and No. 3, 
95s. per ton, with the usual discount for prompt cash. Millom 
and similar productions are quoted :—Bessemer, No. 1, 95s.; No. 
2, 92s. 6d.; No. 3, 908.; ordinary No. 3, 903.; No. 4, 87s. 6d.; 
No. 5, 87s. 6d.; M and W,105s.,0n the customary four months’ 
terms. 

The cast steel trade is only indifferently employed, taking it as 
a whole. Some of the largest works are still running short time, 
there being little inquiry for the commoner qualities of steel. Mr. 
Mark Firth, of the firm of Thomas Firth and Sons, has consented 
to be elected Mayor of Sheffield for the ensuing municipal year, 
although he is not a member of the Town Council. 

The statement, widely circulated on the authority of the Sheffield 
Independent of last Saturday, that Messrs. Chas. Cammell and Co., 
Limited, had abandoned the steel rail trade and discharged their 
men, is entirety untrue. The rail department of the Cyclops is, 
on the contrary, very actively engaged at present. 

Foreign bar iron isin steady request atenhanced prices, Swedish 

ranges from £19 to £21, and Russian from £19 to £23 10s. per ton. 
I hear of a large American order for these irons having been 
placed with a substantial Sheffield firm within the past week or 
two. 
During September the Great Northern line took a considerably 
greater quantity of coal jfrom South Yorkshire. Of Silkstones 
15,500 tons were taken as against 7900 tons in August, and of 
the Barnsley thick coal a much larger tonnage wasconveyed to the 
metropolis. 4 5 

At the half-yearly meeting of the Sheffield United Gas Light 
Company on Monday several matters of interest were ti d 
Allusion was made to the fact that many similar companies had 
been compelled to take amounts, varying from £1000 to £26,103 
for the half year, from their reserve funds in order to pay the 
usual dividend. The Sheffield co’ ped have not ae it prudent 
to advance the price of gas, which remains at 3s. ld. per 1000ft., 
notwithstanding what the chairman termed “the exceptional 
times through which the ey! had passed.” The coal con- 




















sumed by the company had cost 1 more than during the same 
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period of 1873, and £2244 less had been received for coke. In 
replying to a question as to the current price paid for coal, the 
chairman said that during a portion of the first half of this year 
the company had to pay the highest price obtainable for coal, 
during the other part of the half year they got it at considerably 
reduced prices, and now they were getting a better quality at still 
lower prices, The income for the sale of gas during the half year 
was £78,879, or £7101 less than the same period of 1873, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Prices generally remain rather stationary in the North of 
England iron trade. At Tuesday’s market very little business was 
done, owing chiefly, no doubt, to the prevalent uncertainty as to 
the probable rate of wages that will ail over the next three or 
four months, Most of the large ers of pig iron are, however, 
almost fully contracted for their produce; and it is rather 
remarkable, considering the —— dulness of trade in other 
departments, that there should be so little + thrown upon 
the market. No.3 is nominally quoted at 65s. to 67s. 6d. 
ton ; No, 1 at 70s, to 72s, 6d.; and No. 2 at 68s, to 69s. Foun 
=> in good request, but forge iron is almost a drug in th 
market, 

Finished iron appears to be dull in every department except 
lates, for which there are a number of tolerably fair orders on 
and, The example set by Sir John Brown and Co, and Charles 

Cammell and Co., of Sheffield, in so altering their works as to 
enable them to embrace within the of their operations the 
manufacture of both ship and boiler plates as well as rails, is 
likely to be pretty generally followed in the Cleveland district, or 
it will otherwise fare y with some of the larger companies 
who can now only manufacture one commodity. Rails are at the 
present time very little inquired after, and very few of the rail 
mills in the Cleveland district are at all fully employed. Prices 
are at the same time so unremunerative that it is hardly worth 
the while of manufacturers to put themselves to much trouble in 
procuring.orders, It is calculated that at the present time some- 
thing like a third of the rail-producing furnaces of the North of 
England are idle. 

The Skerne Iron Company are now completing a large order for 
bridges and girders for the Danish State railways. The locomotive 
works of the North-Eastern Railway Cempany at Gateshead and 
Darlington are full of work, and the wages paid to 
are higher than they have ever been before, two 
vances having been conceded to them since the commencement of 
the present year, notwithstanding that in almost every kindred 
branch of trade wages have been reduced. : 

The crisis that seriously threatened last week to result in a 
strike in the Northumberland coal trade has this week been got 
over by a conference of employers and employed, at which the 
latter offered totake eight instead of the twenty per cent. reduction 
proposed. This, of course, the employers could not sanction, but 
agreed to refer the matter to open arbitration, and here the case 
is likely to terminate. It is probable than an arbitration court 
will be formed similar to that now operative in the Durham coal 
trade. It is worthy of remark that in the Northumberland coal 
trade there has been no general strike for over twenty years. 

With reference to the proposed reduction of wages in the coal 
trade of Northumberland, the representative of the men, Mr. 
Burt, M.P., has issued the following on their behalf :—‘‘ We find 
the average price for steam coal to be at present : Round, 15s. 44d. ; 
small, 4s, 3d. ; placing round and small together in the proportion 
of two of the former to one of the latter, the price is 11s, 74d. 
The average price of househokd and manufacturing coal is at 
present : Round, lls. 7#d.; small, 6s. 69d. ; or, placing round 
and small together in the same proportion, an average of 9s. 11}d. 
per ton. The average prices in March last were: Steam coal, 
round, 16s, 3d. ; small, 7s. 8d. ; or, at the rate of two of round 
and one of small, 13s, 44d. Household and manufacturing coal in 
March last : Round, 14s, 13d. ; ~—, 9s. 43d. ; or, two of round 
to one of small, an average price of 12s, 6d. The difference be- 
tween the prices in March last and those at present on the total 
erg you will therefore see is: Steam coal, 1s. 9d. ; house- 

old, &c., 2s, 64d. per ton, We have had an opportunity, as far 
as we required it, of verifying the figures laid before us, and having 
cxeninel the books we are satisfied that the above quoted figures 
may be relied on as accurate.” 

The Arbitration Court appointed to decide the proposed reduc- 
tion of wages in the Durham coal trade concluded its sitting on 
Monday of this week, and on Monday next the arbitrators will 
meet in London to decide what their award shall be. I am in- 
formed, on excellent authority, that the case ener by Mr. 
Crawford on behalf of the men was a masterly document of great 
length, and one that made out a capital case it a red 
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pte a little easier. There is very 
little doing in engineering, and the foundries are not nearly so 
well employed as could be wished. .A somewhat alarming 
decrease in shipbuilding orders has much to do with the present 
unsatisfactory state of the trade. Nearly all the yards on the 
Clyde are suffering from dulness of trade, and in one at least, all 
the engineers and ironworkers were paid off at the beginning of 
the present week. Almost the only article in request just now is 
bars, and they can be -had on easier terms, e quantity of 
machinery, castings, &c., was exported from the Clyde during the 
past week, the money value of which was close upon £70,000; but 
the foreign machinery season is nearly at a close. 
Coals remain unaltered in price, and since I last wrote there has 
been a slight improvement in the demand, especially for house- 
hold sorts, occasioned in a great measure by the approach of 
winter. In the eastern ing districts the trade has not yet 
one ae effects of the recent — pak dai 
meeting of miners belonging to the Maryhi istrict was 
held in Glasgow on Monday, to learn the answers given bs the 
employers to a request lately made for an advance of wages, From 
the reports given in, it appeared that not one of the masters had 
held out any hopes of an increase, but several stated that a 
reduction was more likely to be made at no ig ogee period. 
The miners of Caldwell, it was stated, had m reduced to 
3s. 104d. per day, and the men had in consequence left their 
employment. The meeting resolved, by a majority, that the men 
should go back to work for a fortnight, to see if the employers 
would, at the end of that time, give them back the amount by 
which they have been reduced, . 
The collieries in the Motherwell district are all at present 
working full time, but in consequence of the pits being over- 
stocked with hands, many of the miners are unable to make full 
wages. Deputations in this district have also been cailing upon 
the masters for an advance, but have received very unsatisfactory 
answers. It has been resolved to send fresh deputations on the 
subject to demand an increase of 1s. = day, but they will no 
doubt meet with a similar reception. The trade just now cannot 
afford an advance, and the result of the deputations only goes to 
prove what I hinted last week, that Mr. Macdonald, M.P., has 
made a mistake in advising the men to agitate for an advance just 


now. 

Much better advice has been tendered by Mr. John Drinnan, 
agent for the miners at Shotts and Crofthead, who has all along 
been one of the most sensible and moderate guides that the miners 
ve had. they had taken his advice in the spring, the late 
disastrous disputes might have been avoided, Mr. Drinnan con- 
siders that the present is a favourable time for endeavouring to 
arrive at some permanent agreement as toa scale of wages that 
would obviate quarrels in future. He suggests to the iron and 
coalmasters throughout the country that the time is most oppor- 
tune for making such a settlement with their workmen as to 
make it impossible or improbable that such a dispute as that of 
the last seven or eight months should ever again occur. The 
proposal is that some such sliding scale as that proposed some 
time ago by Mr. Ferrie should be adopted; but there is small 
likelihood of either party taking up the subject ina serious manner, 


s kept moving, and prices are 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent. ) 

IRONMAKING is at a discount and prospects are getting worse 
than ever; as intimated by me some time ago, another reduction 
is inevitable, and notices to that effect were posted on Saturday 
in most of the ironworks in the district, I hear that at all the 
iron works the same notice is issued, but this has not been con- 
firmed, and it is probable that two well-known companies at least 
will be exceptional. 

The notices are to the effect that all contracts end in one 
month from date, and this applies to all classes of workmen 
with the exception of colliers; the reduction contemplated is, 
I have understood, 10 per cent. This will make thi per 
cent. from the first fall in wages, and the workmen are grumbling 
strongly at the idea of losing six shillings inthe pound. I visited 
Ebbw Vale this week, where there is a partial strike going on 
amongst the smiths and fitters. It would seem that some time 
ago the boiler makers struck, and after being out five weeks ob- 
tained their demands, which were a concession of the old wages. 
Emboldened by this , the fitters have followed suit, but from 














all I learn there is no chance of their success, The steel turned 
out at Ebbw Vale has a great name, and for a long time the 
merit has been attributed to the excellence of the spiegeleisen | 
manufactured there; but I am inclined to think that a great , 
deal of credit is due to the coking department. The machine | 
house erected for washing the coal (with auxiliary matter) has cost, , 
it is said, something like £30,000. The principle at first glance | 





of wages at the present time, chiefly on the ground that, taking 
the average of the country, the coalowners were still making a 
profit of 4s, to 5s, per ton on every ton of coal raised. On behalf 
of the masters Mr. Armstrong presented a reply to Mr. Crawford’s 

ment, and showed conclusively that so far at least as individual 
collieries were concerned, there were cases in which not more than 
4d. per ton protit was realised, and these collieries, also, were 
among the best of their kind. The case will in all probability 
come before Mr. Russell Gurney, M.P., for adjudication, and I 
cannot say more as to the probable nature of the award than this, 
that if it is to be a reduction at all, 10 per cent, will be the extreme 


it. 

The Cleveland ironstone miners are actively engaged in the 
consolidation of their uuion, with a view to meeting and resisting 
another expected proposal for a reduction of wages. 

The prices of coal and coke remain much the same as last week, 
although there has been a slight advance in the value of coal 
sent into the London market. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron trade is gradually assuming a more settled condition, 
alike as to production and prices, Within the past few days 
several additional furnaces have been put in blast, and the num- 
ber now blowing is close upon that in operation at this time last 
year. The warrant market has been quiet during the week, and 
prices are again tending downwards. On Friday the market 
opened at 83s, 6d, and closed at the same figure after a fair busi- 
ness had been done. Trade was rather duller on,Monday, with a 
fall of 6d. under the prices of Friday, whilst on Tuesday business 
was flat at a further din, the prices being 82s, cash and 81s, 6d. 
ten days. 

The prices of the principal makers’ brands have again been 
sslema the reduction this time being very considerable. The 
quotations are as follows :—Gartsherrie, No. 1, 102s. 6d.; No. 3, 
$2s.; Coltness, No. 1, 107s, 6d.; No. 3, 83s.; Summerlee, No. 1. 
100s.; No. 3, 81s.; Langloan, No. 1, 107s. 6d.; No. 3, 83s.; 
Govan, No, 1, 89s.;*No. 3, 79s.; Calder, No. 1, 107s, 6d.; No. 3, 
83s.; Shotts, No. 1, 107s, 6d.; No. 3, 85s.; Carnbroe, No. 1, 
94s.; No. 3, 80s.; Monkland, No. 1, 90s.; No. 3, 80s.; Clyde, 
No. 1, 88s. 6d.; No. 3, 793.; Eglinton, No. 1, 868.; No. 3, 78s.; 
Dalmellington, No. 1, 89s.; No, 3, 80s.; Glengarnock, No. 1, 
+ a a ag 81s.; Carron, No, 1, 105s.; Kinneil, No, 1, 92s. 6d.; 

o. 3, 8 

The shipments of pig iron from Scotch ports for the week end- 
ing the 17th inst, amounted to 10,140 tons, showing a decrease 
of 2549 tons as compared with the corresponding week of 1873. 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 4225 tons, being an increase of 2165 tons over those of the 
corresponding week of last year. 

The manufactured iron trade remains dull, foreign orders having 


is ig 
chains of buckets ascend laden, empty themselves, are reversed ,and 
obtain their loads for another ascent. The coal is deposited in a huge | 
receiver, where the cleansing process by water is brought to bear, 
and shale and rubbish in general being removed, the pure coal 
sinks to the bottom and is conveyed away in trains to the coking 
ovens—Coppée’s—which work extremely well. The invention is 
German, but a valve has been added here. I have been much inte- 
rested on reading theviews on the ee a ey in THE ENGINEER, 
and with noting the efforts brought to by leading rations; 
but it occurred to me, while in Ebbw Vale, that most of the Welsh 
towns in the hills have scarcely begun their march in sanitation. 
Thus Ebbw Vale has only just had its board of health, and with 
Sirhowry, Blaina, Abertillery, and Rhymney are amongst the most 
neglected and dirty places I have ever seen. Towns of a certain 
size should of necessity have their local boards, just as they are 
compelled to have police stations, and poor law arrangements. 
The places named are greatjcentres of industry, and the mineral 
wealth of each is immense. 

With respect to the iron trade. it is ex that after the next 
reduction comes into force prospects will look up. It is admitted 
that iron is wanted, but buyers so far are tardy in coming forward. 

At Newport the new docks, I hear, will soon be opened, and 
good times are confidently expected as the result. At present 
there is much more animation in the coal trade of the port than I 
have known for some time. New pits are being sunk freely. The 
ag a Vale Company have two in process now, and the coal yield 
is large. 

Cardiff is, however, the port. No less than 80,000 tons left 
there last week, and the shippers and coalowners seem to have 
had during the last two weeks quite a revival of the old pro- 


sperity. 

<* of the largest outputs known in a single day took place on 
Thursday last at Ferndale Colliery, once notorious for the great 
explosion which took place there, On the day named no less than 
1041 tons 10cwt. were raised and sent to Cardiff. The total 
number of trams [sent up was 1105, and during a portion of the 
time 100 trams an hour were brought to bank. 

A steamer met with an accident in the river at Newport on 
Friday, and was sunk to the bottom. 

Now that public attention is centred on explosive substances, 
it would be as well to examine the laws relative to dynamite. At 
present the sale from the retail merchant is illegal, and a con- 
viction and penalty without costs has actually taken place at 

erthyr Tydfil. 

Landore Works are still on strike, and four collieries in the 
Swansea Valley. 


i thing after the dredging system used in harbours ; endless 





MANUFACTURE OF RaiLs aT Cyclops Works, SHEFFIELD.— 
We are assured on the best authority that there is no truth what- 
ever in the statement that Messrs. Charles Cammell and Co. 
(Limited) have abandoned the manufacture of steel rails, or have 
discharged workmen, or are altering their machinery. On the 





been well cleared off, and the home demand being very meagre. 
At some of the mills it is not without difficulty that the machinery 
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INSTITUTION OF MECHANICAL ENGINEERS.—The next general 
meeting will be held on the 29th inst., at the rooms of the Insti- 
tution of Civil Engineers, 25, Great George-street, Westminster, 
S.W., when the following papers will be read and discussed :— 
“On Direct-acting Pump es and Pumps for High Lifts in 
Mines,” bs hg Henry Davey, Leeds; ‘‘On the Helical Pump,” 
by Mr. John Imray, of London; and ‘‘On Jaques, Oakley, and 
Sterne’s Electro-magnetic Chuck for Holding Spherical Work in 
Lathes, &c.,” by Mr. William E. Newton, London. The helical 
pump, above referred to, will be shown at work on the morning of 
the meeting, at Messrs. Brotherhood and Hardingham’s works, 
56, Compton-street, Goswell-road, E.C. 

FUNERAL OF Mr. W. ALLAN.—The funeral of Mr. W. Allan, the 
secretary to the Amalgamated Society of Engineers, which took 
place on Tuesday, attracted a very large gathering of representa- 
tive working men. The late Mr. Allan was one of the best known 
and most influential of his class, and at the time of his death was 
connected officially with a number of trades councils and unions, 
all of which sent delegates to attend the funeral. It was calcu- 
lated that, besides those with which he was immediately con- 
nected, about forty trades associations were represented, and the 
delegates from varicus parts of the country amounted to over 500. 
Among those who followed the hearse were Mr. Tom Hughes, 
Q.C., Professor Beesly, Mr. Frederick Harrison, Mr. Ludlow, Mr. 
Crompton, Mr. George Potter, Mr. John Wilson, Mr. Thomas 
Ord, Mr, George Odger, Mr. George Shipton, Mr. Coulson, Mr. 
King, Mr. P. Kenny, Mr. George Howell, Mr. Daniel Guile, Mr. 
Henry Broadhurst, Mr. Wheatstone, Mr. Anderson, Mr. Hood, 
Mr. Barringer, Mr. Ford, &c., most of whom were attending in the 
capacity of delegates from the several associations to which they 
belonged. The Almagamated Society of Engineers was represented 
by London members in large numbers, and delegates from the 
Birmingham, Newcastle, Leeds, Crewe, Glasgow, Edinburgh, Bel- 
fast, and Dublin branch districts. The procession was formed at 
about two o’clock at the offices of the society, in the Blackfriars- 
road, and was headed by the brass band of the London, Chat 
and Dover Railway Company’s employes,'which played the ‘ 
March” in Saul. Then followed the delegates marching four 
abreast, and after these came fourteen mourning coaches, contain- 
ing the family of the deceased, the members of the Executive 
Council], and others. The ed down the Black- 
friars-road, which was densely crowded with spectators, and by 
way of the Obelisk, the Horns, and Brixton Church to Norwood 
Cemetery, where a large number of persons attended the funeral 
service in the chapel. An extra force of police was on duty both 
in and outside the cemetery grounds, under the command of in- 
spector Doogan, of the P division, and inspector Perry, of the W 
division, and rendered + service in aiding the large funeral 
party. The coffin, which was of polished oak, bore an inscription 
stating the name and age (61 years) of the deceased, and the date 
of his death. It was borne te the grave by —_ bearers, and after 
the funeral service had been performed by the chaplain a double 
line of great length was formed by the del egates and others who 





contrary, they are carrying on this branch of their manufacture in 
full activity.—Shefield Independent. 


walked to the grave in this order to look at the coffin Daily 
News, 
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THE ORIGIN OF THE TURRET SYSTEM. 

Srxce the period of the controversy between Newton 
and Leibnitz as to the invention of fluxions, it has been 
admitted by the common consent of men of science that 
second discoverers deserve no honours; and since the date 
when our patent system brought invention into our courts, 
it has become a maxim in law that second inventors have | 
no rights. Nevertheless, the history of inventive progress | 
shows in very numerous instances—amongst which are | 
noticeable those of the steam hammer, of water-tight bulk- 
heads in ships, and of the very subject on which we are | 
about to write—that second inventors do, through the force | 
of circumstances, reap the substantial rewards that belong 
to first inventors whose claims have been ignored or have | 
fallen into oblivion in consequence of their invention having 
been too far in advance of the state of the arts and other | 
circumstances of the times in which they lived. If an | 
inventor is to receive a due meed of honour and the sub- | 
stantial reward of wealth also, his invention must not only 
have the conditions of novelty and value, but of immediate | 
and wide-spread utility in the time of the inventor himself | 
—in illustration of which we need go no farther than | 
to recall the splendid rewards reaped by Arkwright, 
Watt, and Stephenson. There is, therefore, all the greater 
reason that when a first inventor of something which has 
made a subsequent and later one famous or opulent, the | 
claim of the first inventor should be disinterred, andthe 

osthumous honour that belongs to him duly rendered to 
im when no other reward can. Palmam qui meruit férat, 
should be the motto of a journal such as ours—jealons of 
the rights of inventors and equally ready to expose unjust 
pretension. It is with this view that we desire to place 
upon record the following facts, which appear to us to in- 
dicate that all that has been supposed valuable or novel in 
the turret system, whether applied on land or afloat, and 
which popular intelligence very generally views as evolved 











within the last twenty years, and which is commonly 
attributed chiefly to the late Captain Coles, was in fact 
invented, and its advantages clearly discerned and pub- 
lished, if not before Captain Coles was born, at least before 
he had left school or college. 

An octavo volume now extremely rare and difficult to be 
procured was published at Paris in the year 1831, the 
author being a M. Baltard, under the following title*: 
Essai sur la Fortification et sur les Tours d Batterie tournante 





1831. 


exadjoint de lre classe au gens militaire. 1831, It was 
printed by Crapelet, Rue de Vaugirard No, 9, and contains 
twenty-six folded lithographic plates, which, ther with 
the text, very clearly divulge most, if not all, of the salient 
features of the turret system. 

M. Baltard the author, as we learn incidentally from his 
work, commenced his career at least as early as 1794 in the 
French War Office, as one of those civil employés in the 
department of military works and buildings who carry out 





considérés isolément ou réunies auc ouvrages duns les places 
de guerre aux fronts bastionnés, et dans les de mer— 
précédé de quelques considerations sur [état de Varchitecture 
a Pepoque de la renaissance des arts et sur la propos de fi 
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tifier les villes de Paris et de Lyons. Par Bal architecte Per and bellder enmioed upon eonmwestions which as 


essentially those of the arts of peace, though applied very 
differently. He appears to have been a 
capacity during the -» but 
retired from direct 





* Essay on Fortification and on Revolving Battery Towers, viewed 
singly 4 as parts of fortified with bastion faces or sea fronts— 
preceded by some refiections on the state of architecture the period 
of the renaissance in respect to the fortification of Paris aud of Lyons. 
By Baltard, exadjunct architect of the the Corps y 
Engineers. Paris: Published by theauthor, 1831. 
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restoration of the Bourbons in 1815. He had long pre- 
viously turned his attention to the subject of revolving 
turrets as an element of fortiffcation, both afloat and ashore, 
and had, if not completed, made much pro with the 
work before us, which, however, lay unpublished until the 
accession of Louis Phillipe and the projected fortification 
of Paris and Lyons—which seems to have been mooted in 
this reign earlier than we in England were aware—caused 
him to bring forward his plans by the publication of his 
book. Baltard lived before the iron age, His revolving 
turrets are almost wholly of timber, yet ably put together. 
Artillery, whether on land or at sea, had reached nothing 
approaching its present dimensions; and Baltard’s circular 
towers, wit of timber 4ft. or 5ft. in thickness, and 
built up in the way he has indicated, would have offered a 
stout resistance to the artillery fire of his own period. He 
worked with the only material that was possible to him ; 
but so clearly has he discerned all the conditions that be- 
long to the system of revolving turrets, that had he lived 
up to the time when the state of iron manufacture admitted 
of the production of armour plates, we cannot doubt that he 
would have applied these upon the exterior of his towers, the 
construction of the walls of which was such as to render them 
highly effective as backing for such plates. Amongst the 
twenty-six lithographic plates which illustrate the work are to 
be found examples of large revolving turrets raised en capo- 
niére upon the salient angles and other parts of land fortifiea - 
tions, and upon a large scale dominating over the centre 
part of —— forts in masonry and earthwork, all the 

rts of which, except the dominant turret, were sunk 

low the terre plaine. These are illustrated in many 
forms, and their use is illustrated finally in a skeleton map 
of Paris and country round, upon which he has indicated 
the dominant points at which he suggests the application 
of his system of turrets to a ring of detached forts. The 
general idea of construction of these land towers is suffi- 
ciently indicated by Figs. 1 and 2, copied from his work, 
and giving in plan and vertical section one of these 
towers, in which, as will be seen by Fig. 2, two floors, one 
above the other, each carrying guns, are made to revolve, 
the walls and roof of the tower itself being fixed. The 
walls of these towers, as may be seen by Fig. 1 and also 
Fig. 3, were built up of wedge-shaped blocks of hard 
timber, laid like voissoirs transverse to the thickness of the 
wall, and it was proposed in various ways that they should be 
“joggled” or “ dowelled” together, being further secured 
and strengthened, both internally and externally, by com- 
plete circumferential thicknesses of timbers laid in the form 
of wailing pieces, and covering the whole of the surfaces 
external and internal. The guns were proposed being 
brought forward in succession by the revolving platforms, 
so as to be discharged through the embrasures on the en- 
gaged face of the turret, and after discharge to pass on, so 
as to be reloaded at the rear or unengaged face. In Fig. 3 
is seen, to a larger scale, the built up construction of the 
wall, which, as regards its end-on voussoirs, presents a very 
distinct resemblance to Chalmers’ system of backing for 
armour plate. In the Fig. 3, as also in Figs, 4 and 5, 
is seen the construction proposed for the embrasures. 
‘These were of cast iron in heavy masses, and consisted each 
of an external frame forming the jaws of the embrasure, 
and prepared to receive a large cylindrical casting per- 
forated through like the plug or pin of a common cock, 
turning upon a vertical axis, a quarter of a revolution 
either closing the aperture of the embrasure against the 
entrance of projectiles, or leaving it free and open for the 
discharge of the gun within the tower. 

The author suggests the use of these turrets for the 
defence of the ditches of his sunken land fortresses, where 
they would be to a great extent secure from fire up to 
nearly the period of the final assault. Many very useful 
hints are to be — from his designs for land fortresses 
which it would be outside our object to enlarge upon. 
M. Baltard also proposes the application of these revolving 
turrets to coast and harbour defences, by their forming 
parts of a sort of double turreted monitor, as shown in plan 
in Fig. 6, and in transverse midshipsection in Fig. 7, the trans- 
verse section of the turrets of the two ends of the monitor 
being of a construction sufficiently indicated by the section, 
Fig. 2, substituting therein the floating hull upon which the 
tower is built for the masonry of that section. The vessels 
proposed for this service were either to be specially built, 
or adaptations of the hulls of existing men-of-war cut down 
to a lower freeboard. The turrets occupied the extreme 
ends, and the entire length of the ship between these was 
walled in and roofed, so as to afford as much protection as 
— to the men who were to give motion to the whole 

y the large sweeps or oars—the rowers being either con- 
victs (forgats) or soldiers. Both sides of the hull to above 
the water line had longitudinal timber bulkheads at a 
distance of some feet from the side of the hull, the spaces 
within these being occupied in great part by large cylindrical 
hooped vessels of thick timber running in convenient 
lengths for the whole length of the ship; these, so far as 
we can gather, were intended to be imbedded in hard re- 
sistant ballast, which should give stability to the hull by 
balancing the top weight imposed upon it, and at the same 
time aid in resisting the penetration of any shot striking 
near or under the water line through the inner or longi- 
tudinal bulkheads, the object of the hollow cylindrical 
hooped vessels being to render the hull practically unsink- 
able. Many and obvious as are the defects evident in 
these designs, it is worthy of remark how many of even 
the very latest suggestions of the inventors and naval 
architects of our own day are comprised in them, though 
in a form more or less rudimentary. In weighing the 
merits and defects of these designs published fort 
seven years ago, just criticism will always bear in mind 
the state of the arts at the period of their concep- 
tion—about sixty years ago—and of their publica- 
tion. Iron shipbuilding was unknown, steam navigation 

ractically so, the primitive oar was therefore the only means 
eft to Baltard to give mobility to his monitors, which by 
their very nature did not admit with safety of the applica- 
tion of masts and sails—a fact which it would have been 
happy for many had it been recognised in the more modern 
days of the Captain, There is a somewhat curious paral- 





lel between the history of these designs and those for 
water-tight bulkheads now in such universal use in iron 
ships, the credit of the invention of which for a length of 
time was ascribed to the late Mr. Charles Wye Williams, 
of Liverpool, who proposed their introduction in some of 
the earlier iron ships, Water-tight bulkheads of timber 
were employed in several of the ships of war of the old 
French marine, and are clearly shown in the engravings 
and described in the article on naval architecture in the 
t French Encyclopédie of Diderot and De Lambre— 
folio edition. All that modern skill has effected has been 
to substitute iron for timber in these bulkheads as respects 
their primary object of rendering the ship less liable to 
founder, though since the hull itself has been constructed 
of iron the bulkhead assumed an additional value and 
second object in increasing the strength of the fabric. 





THE INSPECTION OF HOUSEHOLD BOILERS. 
WE extract the following from Mr. Fletcher’s last monthly 
report to the Manchester Steam Users’ Association :— 


“In addition to the explosions reported above, arising from 
boilers employed for steam power purposes, it may be of interest 
to give the particulars of an explosion due to the bursting of a 
household circulating boiler, which occurred at a West-end club in 
London at about twelve o’clock noon, on Friday, October 9th. 

“This boiler, which was placed at the back of a kitchen 
range, was of wrought iron, and of the ordinary circulating 
class, connected by two circulating pipes to a cistern above. 
Between the boiler and the overhead cistern were two stop 
taps, one in the upcast pipe, the other in the downcast pipe. 
At the front of the boiler was a small hand hole for clean- 
ing out, and as the joint at the cover of this hole had 
been leaking, a mechanic was sent for to set matters to rights. On 
examining the boiler he shut off the taps between it and the cistern. 
it is presumed to stop the leakage until the joint could be set to 
rights, and then left the boiler with the taps closed, intending to 
return on the morrow to effect the repairs, taking the precaution, 
however, of pasting over the range the following notice: ‘ This 
fire must not be lighted.’ Unfortunately this notice was disre- 
garded in his absence. The fire was lighted at about ten o’clock 
the next morning, and, as the outlets were both closed, the boiler 
burst in a little more than two hours from accumulated pressure, 
when the front was blown out and the range shot forward, one of 
the cooks being struck with the misslies, but fortunately not 
injured very severely. 

‘Had there been a safety valve in direct communication with the 
boiler this explosion would have been prevented. A drawing of a 
dead weight safety valve designed for such purposes was given in 
the association’s printed report for January, 1867, and a number 
of these valves have since been applied. No circulating boiler 
should be allowed to work without an efficient safety valve, either 
of dead weight or other suitable construction fitted to it, more 
especially when there are stop taps between the boiler and the 
cistern. 

“It is thought that the importance of having small boilers at 
hotels, clubs, and other public institutions periodically inspected, 
has not been sufficiently estimated, and therefore a few other 
cases, in some of which explosion has resulted, and in others 
in which it has narrowiy escaped, may be given. 

**In one case, at a first-class hotel at the West-end of London, 
a kitchen boiler burst, with sage results, through the stop 
taps in the circulating pipes being closed. The space around 
kitchen boilers is necessarily somewhat confined, and this, added 
to the fact that they are imbedded in the fire, generally leads to 
considerable damage being done when an explosion occurs, In 
this case six persons were very serious'y injure 

“Tn a second case, ata first-class West-end club, a small Cornish 
boiler, employed for driving an engine, was set at the back of a 
large kitchen range, the flues around the boiler being so cramped 
that inspection without removing some of the brickwork was 
impossible. The boiler was enrolled with the association, and on 
the cramped character of the flues being pointed out, and the 
owners informed that the association could not guarantee the 
safety of the boiler without examination, they at once demanded 
the return of their subscription, and shortly after left the associa- 
tion. The bursting of this boiler in a crowded kitchen, packed 
behind the “> range as just described, would have been most 
disastrous, and occurring in the basement, might possibly have 
affected those who frequented the rooms above. 

“In a third case, at another first-class West-end club, in 
which two boilers were placed in a cellar under the pavement of 
a public footway, one of the boilers had an unguarded manhole, a 
weakness from which so many explosions have been found to arise. 
These boilers, like the preceding one, were enrolled with the assv- 
ciation, and the danger arising from the weak unguarded manhole 
was explained to the owners, The association’s reports were re- 
ferred to a — boiler maker, and as he did not believe in the 
weakness of unguarded manholes, though explosion after explosion 
has resulted from them, the boilers were withdrawn from inspec- 
tion. 

“In a fourth case, at a large hotel at an important railway 
junction, a small horizontal steam boiler, placed under the in- 
spection of the association, was found on the first examination to 
have no pressure gauge, no glass water gauge, and no strengthening 
mouthpiece to the manhole, while the float was very stiff and un- 
reliable, and the safety valve nearly locked fast. Added to this 
the boiler was so wasted by corrosion that a thickness of only one- 
sixteenth of an inch remained, and the inspector knocked a hole 
through the plate with his hammer. On these defects being 
pointed out to the owners they acted more wisely than in the pre- 
ceding cases, inasmuch as they at once condemned the old boiler 
and exchanged it for a new one. 

“In a fifth case, at a large sea-side hotel, two vertical boilers on 
the circulating principle, employed for heating the building, were 
found on examination to have stop taps in the circulating pipes, 
whereby all the pressure could be Hott ed up, while at the same 
time they had no safety valve, The bottom of one of the boilers 
over the fire was found to be grooving and bulging, while inside 
there was a thickness of Yin. to llin. of sediment, which had 
been allowed to remain to stop the leakage. On the recommenda- 
tion of the assuciation, safety valves have since been applied and 
repairs effected. 

‘One other case met with during the past month may yet be re- 
ferred to, which Le not occurring at an hotel or club, is 
nevertheless of a kindred character, the boiler having beenemployed 
at a place of public resort. The boiler in this case was of the 
portable multitubular type, and had been till quite recently 
engaged in the erection of a large building in the very heart of one 
of our largest commercial centres. On examination by the asso- 
ciation it was found to be in a most unsatisfactory condition. The 
fire-box had no roofing stays, and was bulged down. The safety 
valve, which was loaded by a spring balance, would be locked fast 
as soon as the spring was screwed down to a pressure of 54 lb, on 
the square inch, so that if the attendant had inadvertently run the 
lock nut down a few threads too far there would have been no out- 
let for the pressure. Several explosions have arisen under such 
circumstances, This boiler is now laid off, but the public, who 
were daily passing and ing the spot where it was employed, 
have had a narrow escape. 

“This list might be still further extended were it allowed to in- 
clude laundry boilers at public institutions, and also boilers at 
lunatic asylums, &c., many of which have been found to be so wasted 
by corrosion as to be reduced to the thickness of paper, and on the 
very eve of explosion. Eno’ however, has been saidif this 
brief notice serves to show the importance, which it is thought has 








not hitherto been duly estimated, of having boilers at clubs and 
hotels as well as at other places of general resort put under the 
— of periodical inspection in the interest of the public 
safety.” 





THE SOUTH MIDLAND INSTITUTE OF MINING, 
CIVIL, AND MECHANICAL ENGINEERS, 

On Monday afternoon there was an ordinary monthly meeting 
of the members of this Institute in their room, the Exchange, 
Wolverhampton. The president—Mr. B. P. Walker—was in the 
chair, and there were also present Messrs. W. Blakemore, Ferne, 
Davies, Hodgkiss, Underwood, Farmer, D. W. Lees, secretary, 
and others, 

Mr. James T. Tatlow, of the Strafford-road Works, Wolver- 
hampton, read a very voluminous and exhaustive paper ou 
iy Mliery Locomotives.” Prefacing it with the explanation that 
the paper was a grouping together of data and suggestions which 
might tend to prove that to afar greater extent than at present 
exists locomotive power might be ically used a gst our 
various collieries, and accepting that the mechanical appliances of 
the South Staffordshire coal-field are in many cases far from 
satisfactory, the author arrived at the conclusion that there might 
yet much be done to improve the means of transporting the pro- 
duce of our mines, notwithstanding the advantages offered for 
conveyance by the various and intricate ramifications of our rail- 
ways and canals. Regarding as practicable the substitution of 
locomotive engines for horses, or the winding rope now in vogue 
for supplying haulage power in underground workings, he thought 
that the economy of such a mode would be more strongly 
marked as the ane of coal obtained and the distance 
from the face of the working to the bottom of the shaft 
increased. For a colliery, the workings of which would 
admit of some demand being made upon its resources for venti- 
lation, the ordinary condensing locomotive such as used upon our 
metropolitan tunnel lines might possibly be applied. As to the 
* fireless” engine, he thought that, with ordinary watchfulness, 
and judging from its results with our American friends, no fear 
need be entertained of its success. Mr. Tatlow next directed atten- 
tion to photographs of Messrs. Hurd and Sinipson’s patent loco- 
motive engine, that of Mr. Henry Handiside, the contractor’s 
locomotive of Messrs, Chaplin and Co., Glasgow, sliding axle boxes 
for six-wheeled engines, Black, Hawthorn, and Co.’s axle box, the 
radial axle box of Mr. Wm. Bridges Adams, and the Fairlie engine ; 
and detailed with much minuteness their respective mechanisms 
and qualifications. Afterwards the author considered the follow- 
ing points: (1) The circumstances which would justify the laying 
down of a colliery line, and the maximum gradients and minimum 
curves for such a line; (2) the power of an engine necessary for 
working a colliery line having certain assumed gradients, curves, 
and traffic; (3) the type and construction of engine ; (4) com- 
parative statements of cost, having regard to capital, outlay, 
efficient maintenance for haulage performed by means of horses 
and locomotive engines respectively. 

The various levels of the district through which any line was 
required to be made would at once determine the practicability or 
otherwise of locomotive engine power being applied as the maximum 
gradient of any line, together with the total length of the line, 
would determine (unless special arrangements are made at that 
gradient for reducing the load or increasing the engine power) the 
tonnage per engine which might be carried over it. For heavy 
loads which required to be moved over gradients of 1 in 20 at 
slow speeds the tramway engines of Messrs. Aveling and Porter, 
of Rochester, seemed to the author to be exceedingly well adapted. 
Except under very special circumstances, Mr. Tatlow did not think 
that it would be desirable to use locomotive power where the total 
distance to be traversed was less than half a mile, because of the 
loop and return lines, &c,, thereby required. If, however, there 
was a large traffic which needed to be worked it might be amatter 
of consideration. Explaining that his remarks had special reference 
to the lightcolliery line of 3ft. 3in. gauge, he recommended the adop- 
tion of the3ft. 3in. gauge for colliery lines, unless the standard rail- 
way gauge of 4ft.8hin. be used. Presuming the resistances to which 
railway trucks in motion are exposed, as gravity, atmospheric re- 
sistance, the friction of the axles upon the brass bearings of the 
vehicle, and the rolling resistance or friction of the wheel upon 
the rail, more especially when traversing a curve, the author 
discussed how these resistances might be met, and mentioned that 
the result of experiments by the best authorities showed the frac- 
tional resistance of the axle upon its bearings, plus the rolling 
resistance of the wheel upon the road, to be upon an average line 
laid level, and with speeds varying from nine to twelve miles per 
hour, to equal 7 lb. perton. Assuming the weight of an engine 
to be 16 tons, and the gross load of the train at 70 tons, Mr. 
Tatlow calculated that the gross resistance would be ¢922 1b. For 
colliery purposes the four-wheeled engine, from its greater readi- 
ness to traverse curves, appeared the most suitable. The author 
next impressed the necessity for duplicate parts being had of new 
locomotive engines, and drew attention to an arrangement of white 
metal bushes for coupling rods, and expressed an opinion that 
Mr. Fairlie’s engines had in them the embodiment of sound me- 
chanical principles. He had been informed that an engine of the 
power before specified, and made by Messrs. Manning, Wardle, 
and Co., had superseded more than thirty horses in shunting inthe 
goods yard of the North-Eastern Railway Company at Hull. In 
conclusion, the author calculated the estimated capital cost of 
locomotive engine for colliery purposes with the capital cost of 
equivalent horse haulage power, the former at £3250, and the 
latter at £1410, but he set the annual cost of steam power at 
£1021 11s. 9d., and that of horse haulage at £2523. 

Mr, Blakemore, in proposing the thanks of the Institute to Mr. 
Tatlow for his clear, sensible, lucid, and scientific paper, said that 
the subject was one of vast importance, and that engines, wherever 
possible, should supersede horse or manual labour, It was a 
subject deserving national consideration. 

Mr. Fenn seconded the motion, and it was carried. 

After Mr. Tatlow had acknowledged the compliment, and it 
had been determined to tpone the di ion of so important 
a | until the paper had been printed, the proceedings ter- 
mina 











EXTRAORDINARY IRON MinEs.—The Moorfield (W. Va.) Adver- 
tiser states that an extraordinary deposit has been discovered at 
the point where Ketterman’s road crosses Middle Mountains, 
Several veins have been opened, all of them of extraordinary 
thickness and richness. The ore is takes out in immense blocks, 
some weighing 300 lb., which lie wedged compactly together, but 
are easily separated with the crowbar. On the surface these 
blocks lie horizontally, and cover an area of 100 yards in width, 
and miles in length. Beneath the surface the blocks stand per- 
ape mae wd and in veins of untested thickness, though known to 

more than 30in. 


THE DratnaGE oF Sr, Pererspurc.—The present municipality 
of St. Petersburg are not unmindful of the sanitary arrangements 
of their fine northern city. It is a known fact that, as far as 
drainage is concerned, St. Petersburg is one of the most backward 
towns of Europe. Several plans have been proposed for removing 
the sewage beyond the circuit of the town, both on the hydraulic 
and tic systems, bu thing has been definitely settled 
owing to the magnitude of the undertaking, and the difficulties 
which are likely to be met with on such a swampy soil as that 
upon which St. Petersburg is built. The existing waterworks are 
to be extended, and new waterworks to be erected in the impor- 
tant section of the town of Vasilyefsky Ostrof, on the right bank 
of the Neva, and for supplying also the districts of Peterburgskaya 
and Viburgskaya. Several of the smaller towns of the interior 
are following in the wake of St, Petersburg in this 
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RAILWAY MATTERS. 


Tux Bristol and Exeter 4! Company have decided to con- 
struct a loop line to branch off from the main line and take in 
‘Weston-super-Mare. The cost is estimated at about £70,000. 


SEVERAL Russian railway companies have, according to the 
Eastern Budget, proposed to increase the rate of speed on their line 
to 40 versts per hour, on condition that they should be permitted 
to increase their passenger fares. The Government has not yet 
decided on this proposal. 

Ir is not generally known that the Midland have introduced 


second and third-class Pullman carriages, and a third-cluss passen- | 


ger may now stretch his legs by a walk of about S80ft. No extra 
charge is made for the Pullman cars either first, second, or third, 
except for the sleeping carriage, and that only amouuts to 4s. 6d. 
between Bradford and St. Pancras. 

AT a recent meeting of the shareholders of the Waterford and 
Limerick Railway, a great dissatisfaction was expressed with the 
management by the present directors, and a committee of share- 
holders, from which the directors are excluded, was appointed to 
make a thorough investigation into the rates of the company, and 
report to an adjourned meeting on the 12th November. 
~ A’ THIRD Alpine tunnel has been my It is to pass under 
the St. Bernard and will be 20,00Cft. long. Under the summit 
it was proposed to widen the tunnel so as to make a station, and 
to connect by means of an elevator with the open air. At the 
mouth of the elevator shaft a hotel would be built, so that 
Alpine scenery and sunrises might be enjoyed without any 
personal exertion. 

Work has been commenced on the Union Pacific Company’s 
rolling mill at Laramie station, and the foundation is in pro- 

ess. The mill is to be of stone with slate roof, and the main 

uilding will be 230ft. by 120ft. The main engine is to be of 
600-horse power, and there will be several smaller engines. An 
abundant supply of water has been secured. The mill will have 
a capacity of 120 tons of re-rolled iron per day, and is ex 
to save to the company the cost of transporting iron to and from 
the mills where the work has been heretofore done. 


THE Chicago extension of the Baltimore and Ohio Railroad is 
being built for cash, and will not, it is said, cost over 6,000,000 
dols., or not quite 23,000 dols. per mile. With regard to the Grand 
Trunk Railway of Canada it was expected that narrow gauge trains 
would run on Michaelmas Day along the entire line from Portland 
to Sarnia, The steel rail now being laid down by the Central 
Pacific Railroad Company between Truckee and Blue Canon, costs 
at the rolling mills in the Atlantic States 120 dols. a ton. The 
iron rail costs about 65 dols. a ton, but only lasts about one-fifth 
as long as the steel rail. 

I consequence of the continued extension of the narrow gauge 
in the immediate neighbourhood of the Bristol and Exeter system, 
the board of directors have decided that it is expedient to lay down 
a third rail on those portions of the main line between Bristol 
and Exeter where the gauge is not already mixed, and to deal 
with the branches hereafter, from time to time, as experience may 
show to be desirable. In adopting this alteration, to which they 
have for some time looked forward, and for which they have been 
gradually preparing engines, carriages, and trucks, the directors 
say they are satisfied that they are taking a step which will 
favourably affect the future prosperity of the line and materially 
benefit the permanent interests of the shareholders. 


THE following, respecting engineering in Peru, appears in the 
Scientific American:—The Pacasmayo, Railroad has just been 
finished from the Pacific to La Vina, a distance of 75 miles. The 
eastern termination is 3469ft. above the ocean. Leaving Pacas- 
mayo at 8 a.m., onecan now reach Cajamarca—the famous city of 
the Incas—at § p.m. The most wonderful part of the road is the 
great iron mole, which is to extend 2190ft. into the ocean. There 
will be 146 bays, each 15ft.; 101 are completed. There is to be a 
head over 90ft. wide by 300ft. long. The bottom of the Pacific 
here is mingled sandstone, conglomerate, and limestone, so hard 
that three tons on the top of the iron pile, with steel-pointed 
drill, makes very little headway. The tide rises 4ft.; and the 

- “eee wind isS.W. Mr. Meiggs builds the road for 7,000,000 
ols, 

WirH reference to the newly projected railway from Athens 
to Lamia, the Athens correspondent of the Levant Herald 
says :—I may here confirm the news which I gave you last week 
to the effect that two influential firms in Belgium have consented 
on certain conditions to participate in the construction of the new 
railway. It is now reported that similar offers have been made 
by two other firms, who are about to send delegates to Athens to 
concert with the directors. It may be hoped, therefore, that by 
January or February next the execution of this useful enterprise 
will be begun in earnest. It were time, indeed, that Greece, 
with her solitary little six mile railway, began to look about for 
the means of sor oe sp bana with the improved methods of 
communication which ve changed the face of the rest of 
Europe. 

WRITING on the subject of fuel supply for Indian railways, Mr, 
F. Mathew, M.I1.C.E., Chief Resident Engineer of the Bombay and 

line, says that the expediency of availing of the productive- 
ness of a tropical district for the growth of timber appears to be 
worthy of attention. The B, B, and C. I. R. having planted thespare 
lands along the railway some years ago, had many thousand tons of 
Babool timber fit for engine fuel after about six years ; but Govern- 
ment having ruled that the railway my should not have such 
plantations, resumed the lands and e the plantations over to 
the Forest Department, with condition that the railway company 
was to be supplied with 600 tons per annum, at six rupees per 
ton for engine lighting. Government at the same time directed 
the Forest Department to plant some considerable areas of waste 
land, with view of obtaining a still larger supply ; but so far the 
new plantations have not been successful, 


Dourine the month of September eighty-nine accidents, by 
which twenty-seven persons were killed and 105 injured, occurred 
on the railways of the United States. Eighteen accidents caused 
the death of one or more persons, seventeen others injury but 
not death, and the remaining 54, or 61 per cent. of the whole, 
caused no. serious injury to any person. Included in the list, 
however, are’several unusually fatal casualties. The accidents 
may be classified as to their nature and causes as follows:—There 
were thirty-three collisions, fifty-one derailments, three boiler 
explosions, and two cars were burned when running. For the 
year ending with September the records show that 987 accidents 
took place, killing 201] persons, and injuring 740. The average 
per day for September is 2°96 accidents, 0°90 killed, and 3:50 in- 
jured ; for the year it is 2°70 accidents, 0°55 killed, and 2°03 
injured. All the averages for the month are thus higher than 
those for the year. 

THE construction of railways, as well as the execution of other 
public works, is being prosecuted with a. vigour by the enter- 
prising Government of New Zealan In railway construc- 
tion a good deal has beer actually already done, much more is 
in progress, and still morv waits only the settlement of contracts 
for the commencement of the works. About 150 miles of railwa: 
have been opened; on about 110 miles the rails are being laid, 
about 420 miles are in course of construction, under contract, and 
about 330 miles authorised are waiting to be let. According to 
Herapath the mileage authorised in the several provinces is in 
round numbers :—Auckland 1664 miles, Taranaki 18 miles, 
Hawke’s Bay 45} miles, Wellington 133 miles, Westland 74 miles, 
Nelson 38 miles, Marlborough 18} miles, Canterbury 2514 miles, 
and Otago 332 miles. The exact extent of the lines authorised is 
1010 miles 48 chains ; and the amount that has been appropriated 
by the Colonial Government for the construction of these lines is 

575,400, including £10,000 for new surveys. 





NOTES AND MEMORANDA. 


THE mines of France yield annually 15 million tons of coal, 
while the annual consumption is 22 to 23 million tons. 


M. DE LA GRYE reports a new process in the art of engraving on 
copper, which consists in first covering the plate with a thin coating 
of adherent silver, which is in turn covered with coloured varnish. 
The lines are then drawn with a sharp point, and subsequently sunk 
into the plate by means of the action of perchloride of iron. 

The following is an analysis, by Mr. H. Basset, of Great Salt 
Lake water. This water was collected in August and had a 
slightly alkaline reaction, ~ gr. 1102 at 17 deg. Total residue 
in 100 parts by weight, 13°67. In 100 parts by weight : Chlorine, 
7°36 ; SO,, 0°88 ; sodium, 3°83 ; potassium, 0°99; calcium, 0°06; 
magnesium, 0°30 ; total, 13°42. 

Some recent observations, says M. de Kokscharow, have allowed 
me to deduce the angles of crystals of titanic iron with an absolute 
precision, and at the same time have demonstrated, in an in- 
controvertible manner, that this mineral is a tetrahedron. The 
angles of the crystal and the tetrahedric disposition of its faces 
are sufficient to show that it should not be regarded as a crystal 
of red hematite iron ; however, though not neglecting the study 
of its other physical properties, I have examined the colour of 
the powder of this crystal, and have found it to be quite black, 
without the least trace of red. Iwas thereby assured it was with- 
out action upon the magnetic needle. As to its ific gravity, 
the crystal is too small to furnish a very satisfactory result. 
Nevertheless, thanks to M. Damour, we have been able to obtain 
it approximately at D=4°75, being the medium between two 
experiments, 

In a recent number of the Statistical Society’s Journal a table 
was given showing the number of vessels, tonnage, &c., of all the 
mercantile navies of the world for 1870 and 1873. It appears 
that in 1873 sailing vessels had decreased—as compared with 1870 
—in number by 5°44 per cent. ; in tonnage by 11°57 per cent. ; in 
average size by 6°67 per cent. Steamers had in the same time in- 
creased in number by 24°59 per cent. ; in tonnage by 54°94 per 
cent. ; in average size by 24°41 per cent. The total number o 
sailing vessels was, in 1870, 59,518, with a tonnage of 16,042,498 
tons ; in 1873, 56,281, with a tonnage of 14,185,836, the average 
size being in 1870, 270 tons ; in 1873, 252 tons. Of steamers, the 
total numbers were, in 1870, 4132, with 2,793,532 tons, average 
size 676 tons ; 1873, 5148, and 4,328,193 tons, averaging 841 tons 
each. In 1870 Great Britain carried 6,993,153 tons in 23,165 
sailing vessels, and 1,651,767 tons in 2426 steamers; in 1873, 
5,320,089 tons in 20,832 sailing vessels, and 2,624,431 tons in 3061 
steamers. 

M. Maney has laid before the French Association for the Ad- 

v t of Sci some interesting observations on the 
employment of animals as motive powers. He proves by means 
of a very elaborate instrument that the movement of animated 
beings as a motive power takes place by jerks, whence result 
shocks, and consequently a waste of labour. As an illustration of 
this theory, M. Marey cites the effort necessary to draw a burden 
behind one. If the necessary force be transmitted by means of a 
rigid or almost unextensible strap, for instance, of leather, the 
movement is jerky and more difficult than if it were transmitted 
by an elastic strap. It would therefore be better to attach horses 





to the shafts with india-rubber traces. He also gives an illustra- | 


tion of the manner in which boats are always dragged along the 
towing-paths by long ropes. It would be impossible, or at least 
very distressing, to employ short ones. The length of the rope, 
which alternately tightens or slackens by slow oscillations, has in 
this case the same effect as india-rubber. 

Messrs. MATHIEU AND URBANE have recently presented some 
novel and important facts relative to “3 >! of serum and 
albumen, in a paper read before the French Academy. They 
assert that if the gases dissolved in the serum of the blood are 
completely removed, an albuminous liquid is obtained, which 
does not coagulate even at a temperature of 212 deg. The same 
fact was found to hold good with egg albumen when the ,gases 
were removed therefrom 7 suitable pneumatic apparatus. 
Further investigation, according to the authors, demonstrated 
the fact that the greater portion of this gas consists of carbonic 
acid, and that it is to the presence of this that the 
property of coagulation is to be ascril It was found to be 
—— furthermore, to restore the property of coagulating by 

eat to albumen thus treated, by simply a into it a 
sufficient quantity of carbonic acid. It is quite probable that the 
ability to remove the coagulability of albumen by extracting the 
carbonic acid which it contains, and to restore it by supplying it 
by artificial means, may be found to be of value in many in- 
dustrial operations in which albumen is employed. x 

As the commonest pocket weights, bronze coins are generally at 
hand, At the Mint, one pound weight of bronze is cut into forty- 
eight pence. Sixteen ounces go to a pound, and therefore three 
penny pieces go to an ounce, and for home letters three pennies in 
weight equal one penny stamp. One we of bronze, again, is 
cut into eighty halfpence, therefore five halfpence weigh one ounce 
exactly, and in the scale would show that a penny stamp was 
needed to carry a letter of that weight or less, Ten farthings—a 
coin now seldom seen—are just as good. Standard silver coins are 
all made at the rate of sixty-six shillings to the pound troy. 
Thus five shillings weigh just below the ounce, if in good condition. 
Ten ‘> do the same, and the halfcrown weighs a trifle less 
than an ounce. Here, again, are ready-made weights for 
postal duty. Sovereigns are within a shade of a quarter-ounce 
each in weight ; for foreign correspondence, then, a sovereign is 
just the thing. Two half sovereigns weigh also very nearly the 
quarter-ounce, and they meet the requirements of foreign letters, 
too. If these facts be borne in mind no one need be long in 
trouble about the weight and proper number of stamps to be put 
upon a letter. To sum up briefly the foregoing, we give the fol- 
lowing table :—Three pennies weigh 1 ounce, equal to one penny 
postage stamp ; five pennies 1 ounce, one penny postage stamp ; 
ten farthings 1 ounce, one penny postage stamp; five shillings 
1 ounce, one penny postage stamp; one halfcrown 4 ounce, one 
extra halfpenny stamp ; ten sixpences, 1 ounce, one penny stamp ; 
one sovereign, ¢ ounce, one foreign stamp ; two half-sovereigns, 
+ ounce, one foreign stamp. 

THE Chemical News gives an analysis of some Heaton metal 
which is interesting. The metal question was from the sides of 
the re-heating furnace used in preparing for the tilt-hammer the 
steel obtained by Heaton’s process-action of Chili saltpetre upon 
fused cast iron. It was almost as white and lustrous as silver, 
showed little tendency to rust, and presented a remarkable 
appearance as of crystallisation, the mass being made up of 
granules ranging from an eighth to a quarter of an inch in 
diameter, on which faces suggesting those of the octahedron and 
dodecahedron were everywhere observable. These faces, how- 
ever, were nearly all of them more or less curved and contorted, 
and more careful examination seemed to show that the structure 
was in reality pseudo-crystalline only, as in the well-known cases 
of basalt, starch, &c. The mass would not bear much hammering 
without crumbling apart, the granules in question parting from 
one another without much difficulty, but each single granule 
proved to be tough and malleable, ae of being flattened out 
easily enough upon the anvil. The iron could, moreover, be easily 
filed and sawed, and was not materially hardened by heating red- 
hot and suddenly cooling in water. It was, therefore, essentially 
wrought iron, sp. gr.=7'86. After a careful qualitative analysis, 
Mr. Cabell obtained the following — results :—Carbon, 

if phosphorus, 0°436 ; iron by 


11121 ; silicon, 0°024 ; sulphur, 0 
e large amounts of carbon 


difference, 98°382 ; total, 100°00, 


phosphorus are quite remarkable in connection with the 
Heabili P - 


MISCELLANEA, 


PirTsBURGH is said to be threatened with disaster through the 
| existence of fire in a vein of coal underlying the city. 
| THe Tuscarora, now at San Francisco, is to run another line of 
| deep sea soundings from that place to Honolulu, in the interests 
| of submarine telegraphic communication. She is about ready for 
sea, 

THE experiments which were to have commenced on Tuesday 

at Eastbourne, with a view to testing the power of penetration of 
| the 64 and 40-pounder rifled muzzle-loading guns and 8in. howit- 
| zers, have been again postponed owing to the non-completion of 
the engineering works, 

A SUBSCRIPTION is about to be opened for the p of esta- 
blishing a permanent memorial of the late “Sir William 
Fairbairn, the form of the memorial selected is a statue and a 
scholarship, or other suitable endowment, in connection with the 
engineering and mechanics’ classes at Owen’s College. 

THE French Government has appointed its representatives for 
the Centenary American Exhibition ; they are M. Lacathon de la 
Forest, Consul-General of France at New York, who is appointed 
Commissioner, and M. d’Epleux, Vice-Consul, who is to dll the 
office of Special Joint Commissioner at Philadelphia. 
| THE entire foundation for the Memorial Hall at Fairmount is 
| now completed, and a portion of the granitebase is laid. All the 
| piers for the Philadelphia Exhibition building proper are now 
| staked out, and the excavations for the foundations of the piers 
| will be commenced in afew days. Mr. Dobbins, the contractor, is 
| accumulating a large quantity of material upon the ground, so as 
| to push the work vigorously. 
| THE commissioners appointed by the President of the United 
| States to report upon the best plan of improving the mouth of the 
| Mississippi river, recently sailed from New York for Europe, where 
| they purpose to examine the deltas of the Danube, Rhine, and 
| other rivers. The party consists of W. Milner Roberts, General 
| Alexander, General Wright, General T. S. Sickles (of the Union 
| Pacific Railroad), Professor Mitchell, Mr. H. W. Whitcomb, and 
General Coombs. They return in November. 

THE Borsa gives the following particulars respecting the sale 
| and purchase of merchant vessels between Italy and other countries 
| during the last ten years, During this period the number of 
| foreiga built vessels purchased by Italy was 432 sailing vessels, of 
| a total tonnage of 70,725, and 64 steam vessels with a total tonnage 
| of 37,305, in all 496 vessels, and 108,030 tons. On the other hand 
the sale of Italian built ships to foreigners was 538, of a total 
tonnage of 91,816, being 513 sailing vessels of 84,711 tons, and 25 
steam vessels of 7105 tons. 
| Aw ironclad frigate, the Mésondivé, which has been built for 
the Turkish Government, was launched from the yard of the 
, Thames Ironworks and Shipbuilding Company at Blackwall on 
Wednesday. The vessel has a battery on the main deck 148ft. 
long, protected with 12in. armour, and built to contain twelve 
| 18-ton guns, while the bow, fitted with a ram, will receive two 
| 6-ton guns, another gun of similar calibre being intended for the 
stern. The christening ceremony was performed by Malle. 
| Musurus, the daughter of the Turkish Ambassador. 
| THE widow of the late Joseph Locke, the eminent engineer, pre- 
sented a park of some eighteen acres to the town of Barnsley, and 
invested £3000 in consols to maintain it. Miss M‘Creery, the only 
surviving sister of Mrs, Locke, the British Architect states, has 
just presented three parcels of ground, which will make the 
park forty acres in extent. Itis also the intention of Miss 
| M‘Creery to erect a monument similar to that which used to exist 
in the park of St. Cloud, near Paris, and which was destroyed 
during the late war. This tower will be about 50ft. in height, 
surrounded by a portico, The building and general works will be 
designed and superintended by Mr. R. Phene Spiers, architect, of 
London, 

THE prize offered for the best circular saw at the Cincinnati fair, 
100 dols, in gold, was awarded to Messrs. Emerson, Ford and Co., 
of Beaver Falls, Pa. There were nine contestants, and the work 
done by each saw was remarkable for excellence and rapidity. A 
Cincinnati contemporary says that Messrs. Emerson and Co.’s 
solid tooth saw, “‘when it struck the test log, showed its real 
metal. It took in the situation most beautifully, making the 
sparks fly gaily at every entrance into the tough poplar, but was 
steady and kept right down to actual work all the time, i 
sixteen good boards, 10 by 20, in two minutes and forty-four 
seconds, on 34in. feed, and coming out cool as a cucumber. The 
oak log was then placed upon the carriage, and the saw proved that 
its appetite had merely been sharpened by the poplar. It cut 
twelve oak boards, 12 by 15, in one minute and forty-three seconds, 
all No 1. lumber, This is the crowning feat of the test so far.” 

Tue Revue d Artillerie, published by order of the Minister of 
War, in France, contains the report of Major Bobillier, of the 
artillery, on the experiments made last year, at Creusot, in steel 
for the construction of cannon. The object of M. Schneider was, 
of course, to produce a metal that should be free from the faults 
both of cast iron and bronze, and, according to the report, this object 
has been obtained, for in the words of a communication made by 
General Morin to the Paris Academy of Sciences, on the last da: 
of August : “‘ On the one hand, accidents like those which ca’ 
the Russian Government to reject a whole material of artille: 
from the famous establishment of Essen are not to be feared wit. 
the soft steel tried at Creusot ; and, on the other, the three pieces of 
78 m. 6 m.—310in.—experimented on, supported without reachi 
the limit of their power of resistance, and without being deform: 
nearly as muchas bronze would have been undersame circumstances, 
the most severe trials, and to which guns of that calibre are never 
submitted in ordinary service.” The experiments are still being 
pursued, but General Morin told the Academy that it might be 
safely asserted that the establishment at Creusot possessed the 
necessary elements for the production of cannons in steel, with all 
the qualities demanded for artillery, namely, resistance against 
fracture and deformation. 

A NEW gas-making machine has recently been introduced to the 
American market. It is known as Hartley mineral, and is said to 
be of 97-candle power. It is mined by the ‘‘ New South Wales 
Shale,and Oil Co.,” at Hartley Vale, Petrolia, a narrow valley 
in the Blue Mountain range, about 3000ft. above the sea level, and 

| seventy miles west of Sydney, New South Wales, on the line of the 
Great Western Railway. There are two seams, ranging from 2ft. 
Gin. to 4ft. in thickness, A cargo of 730 tons received at New 
York in August, by Messrs. R. W. Cameron and Co., has been 
stored, and is being disposed of from time to time in 10 to 50 ton 
lots to the gas-light companies in Brooklyn, Jersey City, Newark, 
| and Newburgh. Atthe Manhattan Co. in New York, experiments 
with the mineral were made which gave astonishing ts, The 
first experiment gave 14,198 cubic feet of gas per ton of 2240 lb.— 
coke of little value. 74°08 candles illuminative power of gas for 
a consumption of 5ft. corrected by squaring. Gowrie—Nova 
Scotia—coal yielde 9500 cubic feet = ton of 13°5 candle 
gas. Two per cent. of mineral, with per cent. of Gowrie 
gave a gas of 16°01 candle power. ‘This gives the Hartley 
mineral an illuminating power of 97 candles. It ap that 
the mineral tested was composed of three qualities, mixed together, 
which accounts for the varying results. The crucible analysis gave 
the following :— _ 
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SULZER’S AIR PUMPS AND CONDENSERS 
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WE illustrate above modifications of the air-pumps and con- 
ij densers generally used by Messrs. Sulzer Bros., of Winterthur, 
1] and already illustrated in our columns, The engravings explain 























themselves, and we have only to add that the attention which 
Messrs. Sulzer have bestowed on the proper Lat sy of parts, 
and on securing good workmanship, have enabled them to obtain | 
excellent results, as regards vacuum, with all their condensing 
engines. 


CHURCH’S PATENT METALLIC PISTON-ROD | 
PACKING. 
WE illustrate in the accompanying engraving a new American 
metallic piston-rod packing, now being produced in England by 
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Mr. A. Barnes, of Blackburn-road Accrington. The device is so 








simple, and so clearly shown in our engraving, that little descrip- 
tion is required. The packing consists of a series of brass blocks 





made as shown, and held up to the rod by small springs, We 
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have seen testimonials to the efficiency of this packing which are 
extremely favourable. 
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THE WARNER PROCESS. 


Iv another place we have dealt with some of the aspects 
of a novel process of purifying iron, introduced by Mr. 
Arthur Warner. We give here his specification, describing 
the process in full. 

“* My invention relates to an improved mode of treating and puri- 
fying iron by causing refining or purifying agents, such as are here- 
inafter mentioned, to operate upon the molten metal in a receiver 
in the manner which I will now proceed to describe, the necessary 
heat being maintained in the molten iron or 2 one ae by the action 
upon it of the chemical agents employed without the aid of external 
heat continuously capliel 

Much difficulty has hitherto been experienced in treating molten 
cast iron, with the view of removing impurities from it by the 
agency of infusible materials used for refining, such as oxides of 
iron, oxides of manganese, lime, or limestone, and other purifying 
agents of a like nature, owing to the fact that when molten iron 
is poured into a receiver i the bottom of which is deposited the 
required quantity of the purifying agents in a mass, the heat of 
the iron only acts upon a very thin layer, which cakes and forms 
a crust, and prevents the other part of the agents which are so 
covered from acting on the iron, and consequently a sufficient 
quantity of the purifying agent cannot be actively employed in 
connection with the molten iron so us to have the necessary 
purifying effect. Now I have ascertained that by well pulverising 
and mixing with the above mentioned, or similar infusible, or 
slowly fusible, or purifying agents, fusible materials that melt at 
a comparatively low heat, a sufficiently large quantity of the re- 
fining or purifying agents can be brought into communication with 
~ eee of the molten iron and so be made to purify or 
refine it. 

The fusible material, though it may not itself act with any 

ractical effect in purifying the iron, is intimately mixed with the 
infusible or slowly fusible material and melts gradually away, and 
exposes constantly a fresh surface to the molten iron instead of 
ing on its surface to a hard cake, as does the one in- 
fusible purifying agents when used alone. The fusible materials, 
which are comparatively costly, I use in quantities just sufficient 
to bring into action the otherwise most slowly fusible purifying 
agents ; as the latter are cheap, they can thus be employed in 
the large quantities or proportions which I find necessary, and 
the operation is not only very efficient but very economi 

I am aware that many of the agents which I propose to employ 
in treating iron by my method have been before proposed to be 
used, as for instance, in furnaces where extraneous heat is con- 
tinuously applied ; in some cases, too, they have been tried in small 
quantities in receivers, but they have not been so employed with 
practical success, nor have they produced the beneficial results 
which I have succeeded in obtaining. 

It will, therefoie, be understood that my present invention does 
. not consist in the employment of particular purifying agents, but 
in the new method of using the known agents for purifying or 
refining molten iron in a receiver, the agents being employed in 
the necessary large quantities, and made active by mixing as 

uired, fusible with infusible, or slowly fusible materials. 

ow the mode in which I treat the molten iron is as follows :— 
I take ordinary pig iron, either as it runs from the blast furnace or 
when it is remelted in a cupola or other furnace, and I allow the 
molten metal to run into a receiver, which I make of the required 
shape and dimensions of wrought iron lined with fire-brick. At 
the bottom of the receiver I place a layer of the purifying agents, 
using them in a finely pec state, and when a mixture of dif- 
ferent agents is used, taking care that they are well ground together, 
or otherwise intimately mixed. Of these agents I employ, as will 
be found, quantities much larger than it has been hitherto con- 
sidered possible to use with advantage. By employing a receiver 
made of considerable depth, and allowing the molten metal to fall 
directly upon the surface of the purifying agents, I find that the 
metal itself keeps down the purifying agents below its surface a 
sufficient time to allow them to act properly without the assistance 
of any partition, case, or vessel to separate the agents from the 
molten metal. 

I also find that while I in all cases employ, as above mentioned, 
comparatively large quantities of the purifying agent, these quan- 
tities may be diminished in proportion as I employ receivers of 
increased depth to receive the molten metal, so that the action of 
the purifying ageats as they rise from the bottom of the receiver up 
through the meéal may have a longer distance to travel, and so have 
sufficient time to exhaust their energies and produce all the bene- 
ficial effect in purifying the iron of which they are capable. When 
using the purifying agent in the proportion hereafter mentioned, 
I have employed a receiver of a cylindrical shape of about 2ft. 
diameter, and sufficiently deep to receive a charge of about two 
and a-half tons of iron upon the layer of purifying agents, which 
is previously placed at the bottom of the receiver. The quantities 
of the purifying agents used are as follows :—Having previously 
ascertained by analysis the composition of the iron to be treated, I 
employ for the removal of every 1 per cent. of silicon from one ton 
of iron, 40 lb. of soda ash, 40 lb. of limestone, or thereabouts. 
These proportions I have successfully used when acting upon two 
and a-half tons of molten iron, forming a column of metal about 
3ft. Gin, deep. If a deeper column of metal were employed less 
materials would be “ee as they are not fully exhausted by 
passing through 34ft. of metal. If a shorter column were operated 
upon, more chemicals would be necessary. The mixture of soda 
ash and limestone above mentioned I have found to be sufficient 
to remove all the sulphur usually found in ordinary iron. 

As an illustration of this I found when using the same quantity 
of the same purifying agents to act upon a a quantity of the 
same metal—that is to say, upon three and a-half tons in the same 
receiver, I in this case caused the agents to pass through a column of 
metal 4ft, 9in, deep, and I found that they in this case purified 
three and a-half tons of metal to about the same degree as with the 
lesser depth of metal—3ft. 6in.—they purified two and a-half tons, 

When using this mixture of limestone and soda ash the slag 
formed is very stiff, and does not run easily out of tho receiver 
after the iron, This can be altered by the addition of another 
base in the form of a little clay, oxide of iron, oxide of zinc, fluor 
spar or other such material, in order to form a more complex 
silicate, as a complex silicate is always more fusible than asimple 
silicate. It will be found advantageous to employ, as being cheap 
and effectual, common yellow or any other clay in the proportion 
of about one part by — of clay to ten parts by weight of the 
mixture of limestone and carbonate of soda, and I generally add 
an extra one-half part of carbonate of soda to make sure of this 
mixture melting by the heat of the molten metal. 

bs sage — of ai ae oe manganese or fluor spar, 7 other 
oxides of the heavy metals are nothing is i as thes. 
is already sufficiently fusible. an : “ 

When oxide of iron is used the proportions are two parts by 
weight of soda ash or thereabouts, three parts by weight of oxide 
of iron, And for acting upon a ton of molteniron, about 90 lb. of 
this mixture should be used for every 1 per cent. of silicon found 
in the iron. 

These proportions are calculated on the supposition that hema- 
tite iron ore is used for the oxide; if slags or the more fusible 
oxides be used the proportions must necessarily be varied accord- 
ingly, and the quantity of oxide required must be ascertained by 
trial, as may be readily done, 

When oxide of manganese is used the proportions are one part 
by weight of soda ash or thereabouts, two parts by weight of oxide 
of manganesc. And for acting upon a ton of molten iron about 
90 1b. of this mixture should be used for every 1 per cent, of silicon 
found in the iron, P 

When lime is used the rtions are three parts by weight 
of soda ash, two parts by ae. oe of slaked powdery lime, And for 
acting upon a ton of molten iron, about 851b. of this mixture 
should be used for every 1 per cent, of silicon found in theiron. 


| classes as best best. Ordin 





When it is desired to use fluor spar, which in general I do not 
find to be advantageous, it would be necessary to use about one 
part by weight of soda ash and two parts by weight of fluor spar. 

If it is wished to mix any of the i ients ther—such as, 
say, limestone and oxide of manganese, the quantity of carbonate 
of soda must be proportioned to the quantity of the respective 
ingredients in the mixture ; for example, two parts by weight of 
limestone and two parts by weight of oxide of manganese would 
require three parts of soda ash. Any yy can be safely used 
when the sodaash is in excess of what I have given, and the quan- 
tity of soda ash may be occasionally reduced when very hot metal 
is to be acted upon or when a small quantity of purifying agents 
only is used, or when a receiver wider at the bottom than at the top 
is employed. 

I find that carbonate of soda may be used alone, and that 
it successfully removes the silicon, but its employment in the 
necessary quantities would be found expensive—as from 60 lb, to 
80 Ib. of carbonate of soda would be required for each 1 per cent. 
of silicon found in a ton of iron, 24 tons of molten metal being 
acted upon in the receiver above referred to. 

The quantity of the fusible grog may also be reduced 
when a decrepitating material, such as common rock or bay salt, is 
mixed with it, and a mixture formed of these decrepitating salts 
and non-fusible materials may be employed when only a small 
quantity of silicon has to be removed. The salt wi‘l disperse the 
powder and cause it to pass up through the iron when subjected 
to the heat of the molten iron, but I do not prefer them, however; 
for the sake of cheapness, it may eometimes be desirable to use 
such substances, as it is evident that the more the proportion of 
carbonate of soda or other fusible salt is reduced the cheaper will 
be the mixture, 

When employing the purifying agents above mentioned I use a 
form of receiver that enables them to act efficiently. Those 
hitherto yom pry have been straight-sided, or if anything,larger 
at the top than at the bottom. I find it more advantageous in 
some cases to make the receiver larger at the bottom than at the 
top, by means of which I expose a larger surface of purifying 
agents to the action of the iron, and in order that skulls and slag 
may be easily removed, I make the bottom loose, that is, the 
bottom plate upon which the receiver stands is cottared up to an 
angle iron flange fixed to the bottom end of the cylinder, and when 
required for work common loam isthrown in and rammed down, 
which will make it perfectly secure. 

The receiver may with advantage be mounted on wheels or con- 
nected with a carriage, and when charged with the purifying agent 
may be placed under or in connection with a chimney, and be dis- 
connected when the operation is complete, Hydraulic machinery 
may be used for moving the receiver. Modifications of this 
apparatus also may be employed.” 


Mr. Warner, first, claims the process of purifying or refining 
molten iron in a receiver without the aid of heat extraneously 
applied, by employing purifying agents such as are hereinbefore 
mentione: substantially in the proportions indicated, and in the 
manner herein described ; secondly, he claims for the purpose of 
purifying or refining molten cast iron as hereinbefore described, the 
employment of mixed chemical agents consisting of fusible and in- 
fusible materials, in such manner that the latter are made active 
by the agency of the former, the agents being such, and the pro- 
portion being substantially such as are hereinbefore indicated ; 
thirdly, he also claims for the purposeof holding comparatively 
thick layers of purifying agents and receiving upon them the 
charge of molten metal, and so effecting its purification as herein 
described, the employment of receivers made wider at the bottom 
than at the upper part and with movable bottoms, 





THE HENDERSON PROCESS. 


THE fluorine process of purifying iron, invented and patented 
by Mr. James Henderson, is again attracting the attention of iron 
manufacturers. Through its agency the purest steel or wrought 
iron can be made from the most inferior pig iron, all silicon, phos- 
phorus, and sulphur being thoroughly eliminated, The following de- 
scription of the result of a series of experiments at the works of the 
New Jersey Steel and Iron Co., Trenton, is taken from the Jron Age 
of Sept. 24th. The materials used were 100 parts Ringwood mag- 
netic and titaniferous iron ores, and forty parts, by weight, of 
fluorspar. The process was applied ina double puddling furnace, 
with water bottoms, fettled in the usual way with iron ore. The 
pig iron was melted in the furnace. The mode of application was 
to mix finely powdered fluorspar and iron ore and charge it upon 
the bottom of the furnace. After being exposed for five or seven 
minutes to the heat, the mixture became hard enough to support 
pig iron laid upon it. The iron was then charged upon it and was 
turned over several times while melting. After melting it was 
left undisturbed for twenty to thirty minutes, during which time 
the mixture became dissolved and passed into solution among the 
iron, and when entirely melted off the bottom the workman took 
charge of it and worked it in the usual way. When the mixture 
is dissolved, the purification of the iron of its silicon and phos- 
phorus is nearly complete, so that it has become purer than metal 
that has been subjected to the refinery process, and the time 
occupied by this —— is just so much to be deducted from the 
labour the puddler would otherwise have to perform. It took 
Ringwood magnetic ore and fluorspar about twenty minutes to 
dissolve, and the titaniferous ore and fluorspar about thirty 
minutes. With white pig the overflow of cinder from the furnace 
was very soon after commencing work. The following may be 
taken as an average of the work done with white pig iron. Five 
heats made June 17, 9001b. charges white Durham pig and 200 lb, 
of the mixture : 





1st heat. 2nd heat, 3rd heat 4th h’t, 5th h’t. 
h, m. hm hm. hm hm. 
Charged pigiron .. .. 700 918 1182 155 403 
Worked 2. cc oo oe 1018 1282 255 503 
Overflow of cinder .. 1035 1249 $303 507 
Dro oo ve 68 6 10 40 12 55 3 
ec ce ce ve 3 11 00 118 8 35 5 40 
Out 1. oc oo oo of 900 11 134 3 48 54 
The muck bars were melted in a Siemens furnace, and converted 
into steel by the Martin process. The steel is of excellent quality. 
The following is a fair average of the results had with grey forge 
pig iron, using 800 lb. charges to 2001b. of the minerals : 
2nd heat. 3rd heat. 4th heat. 5th heat. 
hm. h.m. h-m. hm, 
Charged pigiron .. .. « o 743 1087 1240 206 
Bottom clear and worked... .. 838 11 27 144 406 
Overflow ofcinder .. o « 854 11 43 153 415 
Dropped oo oc cc co co cc 906 = _— 
Delay by stoppage of machinery —- not taken. not taken. — 
0 ° 10 02 = 2 30 4 56 
The yield averaged about 97 per cent. of muck bars from gre 
forge, and 95 per cent. from wile pig. The ore used for tc 
fettling was the same as in the old process. Cinder bottoms were 
made once a week, The wear upon the brickwork of the furnace 
was not more than usual with the old process. The cost of the 
minerals at Trenton is about 2 dollars per ton of iron treated, 
ordinary qualities of pig iron requiring less than cinder pig iron. 
The most inferior cinder pig iron that could be procured was used 
to test the process, and it gave superior quality of bar iron which 
anthracite pig iron was made into 
the finest quality of wrought iron, which was equal to that from 
the best brands of Swedish iron, the process can be worked to 
better advantage when using molten iron from a cupola or blast 
furnace, a cupola wiil shortly be used in connection with this 
process at Messrs, Cooper, Hewitt, and Co.’s works, —Zhe Bulletin, 
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GERMAN SILVER FOR CasTING.—Copper, 50 lb,; zinc, 20 lb,; 
nickel, best pulverised, 25 1b, 7 . 





Mr. Ricwarp B. SanpeRs, C.E., has been appointed by the 
Lord Lieutenant to the office of county surveyor of the King’s 
County. 

LONDON ASSOCIATION OF FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the monthly meeting of Saturday, November 7th, Mr, 
Thos. Black wi a paper ‘‘On Improvements in Steam 
Engines and Boilers.” The sitting will open at 7 p.m., at the 
City Terminus Hotel, and Mr. Joseph Newton, C.E., will pre- 
side. Non-members will be admitted on application at the time 
of meeting. 


Tue CasTaLia.—This vessel is still lying in Granville Dock, 
Dover, waiting the —— of alterations to her macbinery. 
She will then make another short trip; upon the result of which 
depends the question whether she shall make a trial passage across 
Channel in her present condition, or undergo extensive improve- 
ments in her machinery, Failing to give satisfaction in the next 
trip, itis said she will be taken in hand by Mr. John Penn, who has 
recently examined her engines and boilers. 

PETROLEUM IN Russia.—A new industry is springing up in 
Russia—the obtaining of petroleum—an industry which bids fair 
to become of immense importance to the country. This mineral 
oil is found in enormous quantities in the Trans-Caucasus, parti- 
cularly at Baku. The abolishing of the excise on petroleum in 
1872, which led to the sale of the innumerable oil springs to 
private persons, and to the establishment of the Baku Petroleum 
Company, gave an impetus to this business, In about eight 
months after the abrogation of the excise, near the town of Baku 
alone were established as many as eighty works for preparing 
mineral oil for the market, producing 200,000,000 poods of that 
article. The Baku Petroleum Company, with a capital of 
7,500,000 roubles, are projecting many measures for an extensive 
development of this industry in Russia. Besides the laying down 
of a system of pipes or drains, leading from the oil springs of 
Baku to the Caspian Sea, the company proposes to erect in every 
considerable town on the ae enormous reservoirs or tanks, to 
contain from 200,000 to 400,000 poods of raw oil. Refining works 
are to be erected at Isaritsin, Saratof, Samara, and Simbirsk. In 
connection with this branch of the business it is proposed also to 
form establishments for the manufacture of such products as 
machinery oil-gas for illuminating purposes. The Steam Naviga- 
tion Company, Drouzhina, among others, has undertaken the 
carriage of petroleum in the Caspian and on the Volga, and are 
constructing near Nigni special vessels for transporting mineral 
oil in bulk, thus doing away with casks. The enormous quantity of 
petroleum required for the supply of the extensive area, which has 
a direct communication with the Volga, will necessarily require in- 
creased means of carriage. The development of the petroleum trade 
will therefore give an impetus to the steam navigation of the 
Volga, which has suffered a good deal of late years owing to rail- 
way competition. This industry will no doubt exercise an influence 
on many other industries, among which the construction of 
machinery and plant required in that business will form no in- 
considerable item. It is calculated that the Baku Petroleum 
Company will obtain at starting about 11,000 poods (170 tons) of 
mineral oil in twenty-four hours, 

Tue WATER Supply or SAN Francisco.—Yesterday morning 
September 5th, oneof a series of premonitory events took place 
at the Crystal Springs Hotel. The event was simple enough, being 
nothing but the sale of everything movable in and about the 
hostelry ; but the reason of the sale is one pregnant with interest. 
Before another winter has passed the valley in which the hotel is 
situated, with all its present woods, homesteads, cottages and 
roads, will be a lake, by name the Crystal Springs Lake, in purpose 
the third and largest reservoir of the Spring Valley Water Com- 
pany. By taking a map of San Mateo county and noting the 
following directions, the position and extent of the proposed re- 
servoir may be easily determined. In summer the water of the 
San Mateo creek sinks low in its gravel bed, but in the winter it 
is such a turbulent and fierce little stream that it makes nothing 
of sweeping down half a dozen bridges during the season. Within 
a thousand feet of the Crystal Springs Hotel this creek is joined 
by two others, the San Andres and that of the Canada de Ray- 
mundo, Just 600ft. below this ‘‘meeting of the waters” the 
Spring Valley Company will build theirdam. The results willle 
these: The stored waters will extend three and a-half miles up the 
San Andrescreek to within three-quarters of a mileof the reservoir 
of that name; up the San Mateo creek two miles above the dam, 
and up the Canada de Raymundo, five miles from the dam, in a 
south-easterly direction, thus forming a lake nine miles in length, 
its maximum width being 4800ft., its superfices being 2000 acres, 
and its shape something like a capital Y, with the left arm some- 
what shortened. The catchment directly available for this new 
reservoir embraces an area of thirty square miles. In addition to 
this the twelve square miles of catchment now drained by lakes 
San Andres and Pilarcitos will contribute to its supply from the 

early overflow or surplus water of these twolakes, Besides this, 
en hy there are twenty-five square miles of catchment in 
directly available, for the utilising orsecuring of which the Locke's 
Creek tunnel must be brought into use. A few explanatory words 
are here necessary. Lake Pilarcitos is 260ft. above Lake San 
Andres, There have been winters in which the surplus water at 
Pilarcitos amounted to two billions of gallons; that is, water over 
and above its storage capacity. The natural course of this water 
would be down the Pilarcitos creek, and so into the sea. To pre- 
vent this waste a tunnel was driven through the watershed ridge 
between the bay and the ocean, tapping the Pilarcitos creek three 
miles below the dam, the tunnel emptying close to where the 
Crystal Springs Hotel now stands, connecting there with a flume 
which passes directly up the San Andres valley, and so into the 
San Andres reservoir. It is by a system of flumes running along 
the ocean slope of the main ridge that the watersheds of 
the Purissima, the Lobitas, the Tunitas, the San Gregorio 
and the Pescadero creeks are tapped and their waters 
poured through this Locke’s creek aqueduct into the Crystal 
Springs reservoir. It should be understood that this aqueduct 
receives the waters of Locke’s creek proper. Whenever a freshet 
occurs, the flume connecting with e Andres, having a carrying 
capacity of but one-third the tunnel, overflows and pours its waste 
water down a gulch into the San Mateo creek. On the construc- 
tion of the Crystal Spring’s lake this water will be received therein, 
stored and utilised. This Locke’s creek tunnel, it will be seen, 
forms the key to the supply from the waste waters of Pilarcitos 
and Locke’s creeks, and from the whole western watershed of the 
coast range south of Pilarcitos. It isstated that the new reservoir, 
from this joint supply and its own water catchment, will re- 
ceive from forty to yj billions of gallons a year, being the flow 
of 110 square miles of watershed. On the completion of the 
Crystal Springs lake the Spring Valley Water Company will pro- 
pose the following division and capability of supply :— pj city 
supply, Lake Pilarcitos, elevation, 696ft.; capacity, 1,000,000,000 
ons, to supply the highest parts of the city, from 260ft. eleva- 
tion and upwards. Middle city supply, Lake San Andres, eleva- 
tion, 438ft.; present capacity, 4,500,000,000 gallons. Additional 
capacity on completion of raising dam, 2,500,000,000 gallons ; total 
capacivy, 7,000,000,000 gallons, to supply parts of the city of from 
160ft. to 260ft. elevation. Lower city supply, Crystal Springs lake, 
elevation, 300ft.; capacity, 40,000,000,000 gallons, to supply all 
parts of the city of from 160ft. elevation and-downwards. The 
raising of San Andres dam referred to above, now being carried on 
under the superintendence of Mr. W. H. Lawrence, will result in 
its being the highest earthen dam in the world, having a perpen- 
dicular height of 93ft. This, however, will be surpassed by that 
of the Crystal Springs lake. It is principally to study the relative 
ualities of the great earth and stone dams in the East and in 
ocens that the board of trustees of the Spring Valley Water 
Works have deemed it advisable to send Mr. H. Schussler, the en- 
gineer of the cor.pany, on a six months tour to Europe. The 
construction of the new reservoir will be commenced early next 
spring.—San Francisco 
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ON THE DISPOSAL OF THE SEWAGE OF 
TOWNS, VILLAGES, INSTITUTIONS, AND 
COUNTRY MANSIONS. 

By Mr. J. Bartey Denton, C.E.* 

Ir having been suggested to the author of this communication 
by the authorities of the International Exhibition at South 
Hensington, that he should illustrate the process known as 
** Intermittent Downward Filtration,” as ~ oe by Dr. Edward 
Frankland, and first carried into practice by the author at Merthyr 
Tydvil by an example to be daily in operation in the western 
annexe of the Exhibition, it may be opportune to state briefly, for 
the consideration of the Association, the results obtained from it 
during the time it has been in operation. London sewage is 
delivered daily to the several exhibits of sewage treatment by the 
authorities of the International Exhibition, independently of the 
exhibitors, The quantity delivered to the author for treatment by 
intermittent downward filtration has been 25 gallons daily (except 
Sundays). This sewage has been distributed each day over the 
surface of three cubic yards of natural soil of a free description. 
Having filtered through the soil it is discharged as a clear effluent 
by a small outflow increased and diminished in volume as the 
sewage is applied. Owing to the necessarily limited character of 
the exhibit it was anticipated that the purification of the sewage 
by the soil would become less efficient the longer it was used. It 
will be seen, however, from the following analysis that the con- 
trary effect has been the result. 

The sewage was first applied to the soil on the 23rd of June, 
1874, and the application = been daily continued since that date, 
Sundays excepted. On the 30th of June, seven days after the first 
application, a sample of the effluent water was collected and sent 
to Dr. Benjamin Paul, F.C.S., for analysis, who forwarded to the 
author the following results, viz. :—Free ammonia ‘009 in 100,000 
parts, organic nitrogen °049 in 100,000 parts, 

On the 10th of August, forty-eight days after the first applica- 
tion of the sewage to the soil, a second sample was collected and 
analysed by the same eminent chemist, when he reported the 
following results :—Free ammonia ‘006 in 100,000 parts, organic 
nitrogen ‘038 in 100,000 parts. 

On the 14th of September, eighty-three days after commence- 
ment, a third sample of the effluent was taken, and of it Dr. Paul 
said that it was ‘‘ even better than that of the 10th of August.” 
This is shown by the following figures :—Free ammonia ‘002 in 
100,000 parts, organic nitrogen °022 in 100,000 parts. 

In order that these figures may be compared with the standards 
of purity recommended by the Rivers Pollution Commissioners it 
may be stated that, disregarding free ammonia as of comparatively 
little importance, they considered that any liquid containing more 
than ‘3 part of organic nitrogen in 100,000 parts should be deemed 
inadmissible into rivers. In the supplies of drinking water to 
the metropolis by the eight companies the mean amount of organic 
nitrogen appears to be ‘028 in 100,000 parts. The improvement in 
the condition of the effluent water which these figures of Dr. Paul 
show is doubtless due, in a great measure, to the means taken to 
deliver and distribute the sewage on to the soil with regularity, 
each cubic yard of soil receiving precisely the eight gallons of 
sewage it is designed to absorb, cleanse, and discharge. This is 
effected by the use of the ‘‘self-acting sewage regulator,” the 
object of which contrivance is to apportion and deliver the precise 
quantity of sewage which land, prepared for irrigation or for 
intermittent filtration, is designed to utilise and cleanse, and this 
is done independently of all supervision, and of the outflow of 
the sewers contributing the sewage, which may at one time be 
extremely copious, and at another little more than a dribble. 

The irregularity of discharge attending the sewage of small 
towns, villages, mansions, and all kinds of large establishments 
is found to be the great difficulty in dealing with those communi- 
ties. Besides overcoming this evil and thereby reducing the 
comparatively heavy cost of applying small quantities of sewage to 
land, the regulator secures with certainty that intermittency of 
application which is so tial to puriticati Moreover, the 
action of the regulator is automatic and requires no attendant at 
night or on Sunday. The sewage as it is discharged from the 
town, village, or mansion flows into a tank of a capacity to hold 
the quantity of sewage it is desired to deliver to a certain area of 
land at one time, This tank is provided with a syphon or other 
self-acting means of discharge, and directly the Tauid rises to a 
given level the outlet comes into action and the liquid is at once 
discharged. When the tank is emptied the discharge ceases and 
the sewage commences to fill the tank again, or another tank, as 
found desirable, slowly or quickly according to the rate of influx. 

The author having carried out with complete success the inter- 
mittent downward filtration works at Merthyr Tydvil, under order 
of the Court of Chancery, as a means of abating the nuisance 
arising from the pollution of the Taff—which after answering 
their temporary purpose for three years may be discontinued at 
any time now that the wide breadth of land which the local 
board had previously purchased for surface irrigation has been 
laid out and completed as a sewage farm—is anxious to bring 
before the congress this treatment as an effectual way of 
cleansing sewage permanently by recourse to a small area of land 
where land is very costly. The Rivers Pollution Commissioners 
show by six analyses taken in the years 1871 and 1872 the follow- 
ing results from the intermittent downward filtration adopted by 
the author at Merthyr Tydvil. 

Samples taken June and October, 1871, and July and October, 
1872: Organic carbon, *156; organic nitrogen, 032; ammonia, 
063 ; nitrogen as nitrates and nitrites, 9; total combined 
nitrogen, “352; previous sewage or animal contamination, 2°887 ; 
chlorine, 2°84, 

Upon these figures the commissioners say: ‘* Judged by popular 
standards, these samples would be pronounced to be fairly good 
potable waters. They were colourless, transparent when collected, 
and even when viewed with reference to their chemical composi- 
tion were considerably superior to the average of Thames water 
which is habitually used for all household purposes in London ; 
indeed there is a close resemblance in chemical composition between 
the effluent water issuing from the intermittent sewage filters at 
Merthyr Tydvil and that portion of the London water sup ply 
which is drawn from the Thames.” Analyses by Dr. Paul and 
other chemists confirm these results. Intermittent downward 
filtration will be found equally valuable whether adopted by itself 
on a limited area of land for the primary object of purification, or 
in combination with surface irrigation or an extended area as a 
means of securing the best return from the utilisation of sewage. 
The value of the process in the former case cannot be over estimated, 
as it enables sanitary authorities to purify their sewage up to the 
standards recommended by the Rivers Pollution Commissioners, 
by the use of just as much land as they can get, if the quantity 
be not less than one acre to 1000 persons, and of gaining some 
return in the shape of crops at the same time. When adopted in 
combination with irrigation intermittent downward filtration 
becomes the ‘‘ safety valve” of sewage farming, inasmuch as where 
a certain quantity of land is specially prepared for intermittent 
filtration the farmer need not take sewage on to the irrigated land 
when he does not want it, or when the cost of application will 
exceed the benefit to be derived from it. Where a small area of 
land only can be commanded by gravitation, and a greater breadth 
can be obtained for irrigation by pumping, the intermittent filtra- 
tion process may be resorted to on the small plot of lower land 
with special advantage. In such instances the sewage may be 
lifted on to the higher land only when there are persons to pay a 
full rent for both land and sewage, in which case the quantity of 
sewage to be lifted will be precisely that which the farmer above 

desires to take, andonly when he wants it. It would prohably 
be lifted during the day and on week days, and during the night 
and on Sunday it would be run into the filtration areas. At times 








* Taken as read, Social Science Congress, Glasgow. 





of extreme dilution, too, when the liquid might not be worth the 
cost of li the filtration areas would receive it, and thus the 
cost of ye would be reduced to a minimum. 

An illustration of the cost of adopting intermittent downward 
filtration in a case where the land was very costly, and the works 
of drainage and surface preparation, including carriers, &c., for 
distribution, expensive too, may serve to show how small will be 
the rate charged on a district for such mode of disposal, when 
calculated upon the population and rateable value of the district 
contributing the sewage, which is the only proper way of consider- 
ing the subject. In comparing the cost of intermittent down- 
ward filtration with that of any other process, it must not be re- 

ed as an acreage outlay, but as one in which the total expen- 
iture with its profit or loss must be fairly considered in relation 
to the ratepayers’ interests. 

In the case of a district containing a population of 15,000, with 
a rateable value ting to £45,000, and requiring fifteen acres 
of land to purify the sewage discharged from the district, the cost 
may reach the following items :—Land, £3000; under drainage, 
preparation of surface, carriers for distribution, chambers, &c., 
£2000 ; total, £5000. The charge on the district necessary to 
repay this sum with interest in fifty years would amount to £225 
perannum. The fifteen acres of land, being divided into three 
equal areas of five acres each, one of which would be sufficient 
for the daily purification of the sewage while the other two would 
come into action in rotation, would be devoted to gardening pur- 
poses. The ten acres, not in daily use, would be let to market 
gardeners by auction at the highest prices they would give for the 
land, with as much sewage as they require and no more. The 
lowest rent obtainable by this means would be £10 an acre, while 
the five acres devoted to the purification of the year’s sewage 
would, if let at a rent or retained in the hands of the sanitary 
authorities, secure a return beyond the cost of attendance of at 
least £5 anacre, In this way £125 per annum would be realised, 
leaving a loss of £100 per annum upon the work. This sum of 
£100 apportioned on a rateable value of the property within the 
district amounts to less than one halfpenny in the pound. From 
this it will be seen that with a very limited area of land and with 
comparatively costly works, the disposal of sewage by inter- 
mittent downward filtration may be attended with a loss unappre- 
ciable to the ratepayers, while if it be associated with irrigation 
uuder favourable circumstances, that loss may be turned into a 
profit, with the profit made larger as the area of irrigation is 
increased, 

It is to point out the great advantage of associating intermittent 
downward filtration with wide surface irrigation as a means of 
securing profit from the latter, as well as to show the small area 
of land that will suffice for cleansing sewage up to the standards 
of the Rivers Pollution Commissioners where land is difficult to 
get, that the present paper has been written. 








NEW FOOT-BRIDGE, NEW STREET STATION, 
BIRMINGHAM. 


THIS new bridge, which is entirely of wrought iron and of lattice 
construction, has been designed to meet the increased traftic from 
the Booking-hall to the various platforms, and covers in three 
spans a distance of 180ft. Gin. from one set of offices to the other, 
having four sets of staircases leading down to the different plat- 
forms, The centre span, which is the largest, is 69ft. 44in. from 
centre to centre of staircase arches. The main girders, which are 
18ft. 4in. apart, are of the same strength and depth—6ft. 6in.— 
throughout, the top flange being composed of three plages l4in. by 
in., and one plate ldin. by gin., connected to the lattice bars by 
two angle irons Sin. by 34in. by fin. The bottom flange is composed 
of two jin. plates and one gin. plate, and 14in. wide also, and 
angle irons the same. The lattice-bars are din. by Zin. and 3in. 
by 4in., flat bars, stiffened every 3ft. 9in. by vertical bars of 
channel iron din. by 2in. by jin. At the foot of each of the 
stiffeners is a solid web cross-girder Sin. deep, with a web plate 
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James Taylor and Co., of Birkenhead. The last of the existing 
cranes was put up twenty years ago, and steam-power has been 
introduced only within the last two years. accomm 
in this respect has been _—— to be inadequate, and the com- 
pletion of the new crane be ed as a great boon by those 
using the harbour. At an en ent subsequently held, Mr. 
Deas, engineer to the Clyde Trust, said the crane was a first-class 
job in every respect, and reflected the highest credit on the 
makers. Entering somewhat into detail, he said the strata on 
which the structure rested being quicksand, it b a question 
as to the foundation. He had boldly adopted an entirely new 
description of substructure. The seat rested on a foundation 
such as no other crane in the world had, viz., a dozen concrete 
cylinders of 12ft. external diameter, placed each on a cast iron 
shoe, and sunk to the same depth as the cylinders supporting 
the quay wall, of which it forms a part, viz., 52ft. below cope 
level. These cylinders are 2ft. 4in. thick, finished at 3ft. below 
low-water level, and are filled up with concrete of a weaker 
character than the cylinders, the between these cylinders 
being after they were sunk cl out and filled up with con- 
crete. On the top of the cylinders the seat proper is placed. It 
consists of ashlar and concrete rubble masonry from 3ft. below 
low water, with granite corners. The top course is entirely of 
—- The total height of the seat above the top of the cylin- 
ers is 38ft. Up to 9ft. above the quay level it is perpendicular 
on all sides, and measures 44ft. by 38ft. At that level it is re- 
duced in size to 36ft. by 34ft., and is up on three sides 
to the top, which measures 32ft. square, and is 16ft. above the 
level of the quay. The face of the seat next tke river is per- 
pendicular for its whole height from top of cylinders. The esti- 
mated weight of the masonry in seat above cylinders is 3800 tons, 
and above level of washers of holding-down bolts 1940 tons, and 
of crane without load 150 tons. The crane is supplied with one 
of Duckham’s hydrostatic weighing machines, which have been 
extensively used by the Clyde Trustees. It may be mentioned 
that the greatest load which the slewing engines of the existing 
crane at Finnieston can move round without manual labour is 20 
tons, whilst the Clyde Villa, or new crane, makes a complete re- 
volution with 60 tons, at a velocity of 129°6in. per minute at point 
of suspension of load. A separate inhaul crab-winch, wrought by 
hand, is attached to the new crane, by means of which the heaviest 
load can be precisely adjusted in the place it is required to occupy. 
In extending the harbour tramways to the new crane, the rails 
have been so laid down that the crane chains sweep the centre 
of the line, whilst a semicircular line of white granite stones 
introduced into the dark causeway round the crane renders the 
placing of boilers and machinery in their proper position for lift- 
ing both easy and certain. A roadway 50ft. wide, and of easy 
gradient, leads from the Govan-road direct to the crane, whilst 
ample space has been provided around it for the laying down of 
heavy loads, and the management of the traction engines now so 
ely used at the harbour for hauling heavy machinery and 
ilers, 








Sream Fire Encrne Comperition in ANTWERP.—An interest- 
ing trial of steam fire engines took place here on the 24th instant, 
The competition was between an American engine on the system 
of Silsby, of New York, and a No. 3 equilibrium engine of Shand, 
Mason, and Co., of London, supplied about eighteen months ago 
to the corps of Artillery Engineers. The two engines were placed 
in the Park, near the church of St. Joseph, and at a given signal 
the fire of each of the engines was lit. In 6 min. the Silsby engine 
had not any steam pressure indicated ; in 9 min. it had 51b., in 
10 min, 101b., andin 15min. 201b, The engine of Shand, Mason, 
and Co. obtained a steam pressure of 100 Ib, in 6 min, 40 sec., 
after which it rose quickly to 140lb. The Silsby engine had to 
stop several times for want of steam ; however the pressure in the 
boiler rose to 30 1b. in 17 min. The jets used were jin. and lin. 
alternately; but the distance and elevation to which the water 
was thrown were far less than that of Shand, Mason, and Co,’s 





engine, which immediately threw a continuous jet l}in. diameter. 


el ae a 

































} Nd 
k u } 
| So Ute 
| | aw 
~- ; te = 
| sy 4 4 4 Of 
j in | { ° 
| | AS . 
| ‘=F fh sit 
j —s | | | © Scene el 
HI a 
=< S < Sa - 
* ct ee & 
i ‘ 4-2: nw 
r99 SPIN ee ai gy a 
09T BRIDCE “] ise 
2 Lee 
' 
: C 
x ot 


























































PLAN 


8in. by gin., and two angle irons 3in. by 3in. by gin. at the top, 
and two ditto 4in. by din. by jin. at the bottom. On the top of 
these cross-girders a channel iron is riveted 6}in. by 2hir. by ,,in., 
to receive the cross-timber to which is secured the wood flooring, 
consisting of two layers of l}in. planking laid diagonally. The 
inside of the bridge is fitted up with wood panelling, and along the 
tops of the main girders and over the staircase arches runs a 
moulded oak capping 22in. by 8in. 

At the New-street side of the bidge a staircase, the entire 
width of the bridge—18{t. 4in.—leads up to the Booking-hall, 
being panelled at the sides to suit the ramp of the stairs. On the 
crown of each archway will be placed an ornamental bronzed ng 
lamp. The staircases, which are 8ft, and 6ft. Gin, wide respectively, 
consist each of two flights of stairs and a landing, and will be 
fitted with Hawkesley’s patent treads. The side girders for the 
staircases are of lattice construction also, the top flange being 
formed of two angle irons 3in. by 3in. by fin., and the bottom of 
the same, with the addition of a plate llin. by fin., the lattice 
bars being 2jin. by jin., stiffened with vertical channel bars 34in. 
by ljin. by din. On the top of these girders is fixed a moulded 
oak capping 13in. by Gin. The main bridge is carried on massive cast 
iron columns 11ft. Gin. high, and the staircase-landings on lighter 
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These trials appeared very conclusively in favour of Shand;-Mason 
and Co.’s engine. One of the engines belonging to our Fire Bri- 
gade worked equally well in comparison, and also gave very 
superior results to those of the American pump.—Le Precusseur. 
New APPLICATION OF DyNAMITE.—Within the last few days 
some very novel and interesting experiments have been made at 
Tyne Dock, In consequence of the increased depth of the river— 
the results of the recent dredging—ships of larger tonnage and 
draught are enabled toenter the port of the Tyne, which neces 
sitates the deepening of the dock, but a number of large blocks of 
concrete, which were laid down to secure moorings, tu interfere 
with the dredging, and require to be removed. As these blocks 
are of large dimensions—12ft. long by 12ft. broad by 6ft. thick, 
and 20ft. under water—the task of removal has hitherto proved 
laborious and expensive, but it is found that small charges of 
ye laid on the centre, when fired reduce the mass to a heap 
of rubbish, which can be easily lifted by the dredger. The 
charge, 10,]b,, was enclosed in a canvas bag, and simply laid on the 
concrete by a diver, who secured it in its place with some strong 
clay, and it was fired by means of gutta-percha fuze, ending wiih 
@ copper cap containing a charge of fulminate of mercury, with- 
out which this powerful agent cannot be exploded, A loud report 
i the ignition of the dynamite, and a large body of water 





columns to correspond, newels of similar design finishing the 
bottom of each staircase. The weight of wrought iron in the 
superstructure and staircases is about 110 tons, and that of cast 
iron in the columns, newels, &c., is about 70 tons. The bridge was 
constructed by Mr. 8. Wi Windmill End Boiler Works, Dudley. 


NEW 60-TON CRANE AT GLASGOW HARBOUR. 


Last week the new 60-ton crane at Plantation Quay, Glasgow, and 
which has just been completed, was tested in the presence of a num- 
ber of gentlemen interested in the matter. A load of 69 tons of pig 
iron was lifted by the crane, and swung round two or three com- 
plete revolutions, The new crane has been erected by Mesers, 





| easily to be secured by the hand. To 


was upheaved. On descending the diver found tho large solid mass 
reduced to a heap of rubbish, One curious effect of the explosion 
was that all the fish within a iderable dist were 80 
stunned that they came to the top in a dead or dying state, so as 
show the extraordinary 
safety of the dy ite, the operator inserted a fuze similar to 
that before named, but without the copper cap, into a cartridge 
of dynamite. This he threw down at his feet and stood over until 
it had entirely burnt harmlessly away. Other witnesses of the 
experiments, who were at first somewhat nervous as to the result, 
gathered confidence ugh to approach while it burned,—New- 


castle Daily Journal, 
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LEIPSIC.—A. Twietmerer, Bookseller. 
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TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. : 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications. : ‘ 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. H. (Pond-road).—Answered in our last impression. : 

R. E. D.— The correspondence on sajety valves to which vou refer is contained 
in the 84th vol, of Tae Enoineer, to which we beg to reser you. 

T. B. (Accrington).—// the pipe were very smooth and straight a head of 
about 3ft. would give you the required delivery, but it would not be prudent 
to reckon on much less than double this if the pipe is laid as such pipes 
usually are. ’ 

Guimmarp.—The expression means 50 tons of dead weight, including beam, 
balance bobs, adc. It includes everything to be put in motion at each 
stroke of the engine. In practice more would be required, because of the 

varying moments of the different masses making up the 5v tons. — ; 

K. H. B.— We could not answer your question here without running the risk 


of misleading you, because the conditions under which the operation is 
performed wodify the results. We shall deal with the whole subject at 
length in an early impression, and must ask you to have a little patience. 
J. R. P.—You can settle the question for vourself. Calculate the power as 
though it were all to be got out of the large cylinder wth the given rate of 


expansion and pressure, then make the small cylinder a little more than one- 
half the diameter of the large cylinder, and cut off the steam in the small 
cylinder at about § stroke. 

. A. B. (Stockton-on-Tees).— We are not acquainted with any formula for 
the strength of flanged couplings ; at least, none is given by either Rankine, 
Fairbarn, or Bourne. It is obvious, however, that the only way in which 
such « coupling as you speak of can Jail is either by being twisted off the 
bees or by being split by the key. It would appear, therefore, that ample 
str th will be provided if the cross section of the boss of the coupling is 
equal in avea to that of the shaft, while the thickness of the Mange proper is 
such that where it joins the boss, the section that would be exposed if it 


= 


were twisted off the boss wovld also be equal to that of the shaft. 
Engineers usually make such couplings strong enough without taking 
much thought that they shall not be too strong. Perhaps some of our 
correspondents may have worked out a practical formula based on experi- 
went, and will favour us with it for your benefit and that of others. 
Norice.—Jn reply to numerous inquiries, the publisher begs to state that 
owing to a temporary breakdown at press the printing of « large proportion 
of the last week's edition was delayed to a late hour on Friday night; the 


whole of the publication, however, was issued before ten o'clock on Saturday 


morning. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and wnder is three shillings ; 
for every two lines aflerwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accom: by stamps in 
sr Alternate advertisements will be inserted with all practicable re- 

rity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CaNNoT BE INSERTED UNLESS DeLiveRED BEFORE Six O'CLOCK oN 

Tuurspay Evenine in gach Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mt. F 
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MEETINGS NEXT WEEK. 

Society or Encineexs —Monday, 2nd November: A paper will be 
read ‘*‘On Tramway Rolling Stock, and Steam in connection therewith,” 
by Mr. C. C. Cramp. 

CHEMICAL Society.—Thursday, 5th November, at 8 p.m.: “On 
Methyl-Hexyl Carbinol,” by Dr. C. Shorlemmer; “On the Action of 
Organic Acids and their Anhydrides on the Natural Alkaleids,” by Dr. ©. 
R. A. Wright; “‘ Further Researches on Bilirubin and its Compounds,” by 
Dr. J. L. W, Thudichum ; *‘ Action of Bromine in the p of Water 
on Bromopyrogallol and on Bromopyrocatechin,” by Dr. Stenhouse. 
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THE WARNER PROCESS, 

Since Cort invented the process of puddling in 1784 
the substantial improvements which have been effected in 
the method of converting cast iron into wrought iron have 
been very few. The Bessemer and Martin s 
revolutionised the steel trade, but nothing analogous to the 
Bessemer or in process in its effects on a great indus- 
try has been introduced in the production of wrought 


iron, and this notwithstanding that legions of inventors 
have spent time and money in attempting to solye an 





apparently unsolvable problem. If the rotating puddling 
furnace can be madea substantial commercial success, then 
it is more than probable that Cort’s invention will be 
superseded after nearly a century of use. But we cannot 
regard any system of mechanical puddling yet produced as 
perfectly satisfactory; and even though this were not the 
case, there is reason to believe that oie systems of puri- 
fying cast iron might be adopted either alone or in con- 
junction with a mechanical puddling furnace with advan- 
tage. We regard therefore with interest every attempt 
which is made to supersede or supplement the ordinary 
system of hand puddling, and we have at all times endea- 
voured to put the claims of inventors in this branch of 
science fairly and dispassionately before the world. In 
this spirit we now desire to call the attention of our readers 
to a novel method of manipulating pig iron, which, 
judgivg from the evidence laid before us, has proved 
unusually successful as compared with the results obtained 
by other processes intended to effect the purification, wholly 
or in part, of cast iron. The inventor of the new process 
is Mr, Arthur Warner, of London, and it is the result 
of many hundreds of experiments, carried out under the 
supervision of Mr. Warner’s son a competent chemist, and 
at very considerable expense. The process in itself exerts 
no small claim on our favour in that it does not attempt 
too much. Mr. Warner does not profess—as too many 
inventors do—to produce a perfect material from an 
inferior pig at an impossible cost. He has addressed 
himself to a specific object, and we have the testi- 
mony of many practical men to prove that he does really 
effect what he professes. Besides this, there is about 
the Warner process a definite promise and foretaste of 
success in that he does not work with infinitesimal 
quantities of “physic,” and that he can give a sound 
chemical reason for everything that he does. The thing 
is so simple that it admits of being explained in a few 
words, but the reactions on which its success depends 
require a little explanation, which we shall give before 
going further. 

It is well known that the two principal ingredients in 
pig iron which the operation of puddling is intended to 
remove are carbon and silicon, With two other impurities 
—sulphur and phosphorus—the puddling furnace deals 
with doubtful effect. What carbon is we need not stop to 
explain. Silicon, or silicium, as it is sometimes called, is 
a peculiar non-metallic element, which, in combination 
with oxygen, constitutes silica. It is present in cast iron 
in various quantities, from 5 or 6 per cent. downwards ; 
less than 3 per cent. is comparatively rare. Why the 
presence of carbon and silicon, except in very minute 
quantities, should be inimical to the existence of wrought 
iron, is not very clearly understood. Even though it were, 
we should not digress to deal with the question here. The 
broad fact remains that the carbon and silicon must be got 
out of the pig before we can have wrought iron. As it is 
not necessary to plunge very deeply into the chemistry of 
the subject, it will be phone to state that certain 
materials exist which have the power of combining with 
silicon and sulphur under the influence of heat, and of 
producing with them a slag or cinder which is lighter than 
iron and is fluid at the temperature at which iron melts. 
One of these materials -to select the cheapest and best 
known—is limestone. This is used in the blast furnace, 
and dis of a large proportion of the silicon and 
sulphur contained in the ore. But the quantity of lime- 
stone which can be used is limited because it tends to pro- 
duce “scaffolding” and to “gob” the furnace. If more 
could be used the resulting pig would be purer; as it is, in 
practice we have varying quantities of silicon in the pig, 
which must be subsequently removed. Now fully im- 
pressed with the importance of the part played by dime- 
stone in the blast furnace, and knowing the advantage 
which would be gained—and to which we shall refer 
gg in etting rid of the silicon and sulphur, 

r. Warner laboured to effect the removal of both by a 
further use of limestone. His process, therefore, it will be 
understood, differs from almost all other chemical processes, 
so called, of purifying iron, in that it leaves the carbon 
untouched and deals with the silicon and sulphur alone. 
Mr. Warner first sage pase to ettect the required object 
by placing a quantity of powdered limestone at the bottom 
of a deep and narrow vessel and pouring cast iron on the top. 
The process was a complete failure; the limestone caked 
together into a mass under the influence of heat and 
remained at the bottom. Mr. Warner overcomes this 
difficulty in a singularly elegant way. He mixes his 

wdered limestone with soda ash, and places them at the 
Cetin of the purifier, As the soda ash becomes heated it 
melts down and leaves the particles of infusible limestone 
free. These being lighter than the cast iron, float up 
through the metal, and become converted into carbonic 
acid and calcium. The first seizes on the silicon 
and oxidises it, becoming itself converted into carbonic 
oxide, which esca at the surface of the metal. 
The sulphur is also attacked and eliminated. In practice 
the operation of Pas occupies about half an hour or a 
little more, and during all this time the metal boils 
violently in consequence of the partial combustion of the 
silicon and sulphur, and remains perfectly fluid without any 
extraneous heat. In this a resemblance wi!l be traced to 
what takes place in the Bessemer converter, but the 
temperature in the Warner purifiers is so much less, that 
ordinary fire-bricks can be used instead of ganister as a 
lining. In brief, then, the Warner process consists in 
placing at the bottom of a wrought iron cylindrical vessel, 
six or eight feet deep and two in diameter inside the fire- 
brick lining, a given quantity of pulverised limestone 
and soda ash, and pouring on this from two to ten tons 
of melted iron either from the blast furnace or the cupola. 
When the process of purification which we have described 
is concluded the metal is tapped out into cakes or pi 
The slag is then tapped off, and the purifier is ready ie 
another charge. In order that no doubt may remain as to 
the precise nature of the process, we publish Mr. Warner's 
specification on another page. To use the inventor’s own 
words, “The process is carried out in the followin 
manner ;—A cylindrica] plate iron vessel with fire-bric 





lining, mounted on wheels, and capable of holding five to 
ten tons of iron, is run up close to the blast furnace and 
under a chimney to carry off the gas and flames. At the 
bottom of this vessel has been previously placed the re- 

uired quantity of the purifying mixture. The iron is 
then tapped from the Piast furnace and runs into the 
vessel upon the | of the powder. A violent action 
begins at once, and lasts for twenty or thirty minutes. 
The carbonic acid, by the oxidation of the silicon, becomes 
converted into carbonic oxide, and burns at the top of the 
chimney with an intensely brilliant flame, coloured yellow 
by the soda. As soon as the agitation ceases the vessel is 
drawn away from the blast furnace and ta into iron 
moulds. The silicon and sulphur, in combination with 
the lime, then follow as separate slags free from iron, the 
carbon being increased or decreased as required.” The 
product thus obtained is a white refined iron, practically 
free from silicon and phosphorus, We select a single 
analysis by Mr. Riley from many to show the result of the 
operation of the process on Cleveland pig :—Combined 
carbon, 3°218; silicon, 0°012; sulphur, 0:092; phosphorus, 
1750. The original pig iron contained over 3 per cent, of 
silicon. 

To convert the refined metal thus obtained into wrought 
iron it is — in the ordinary way as refined iron; but 
it is found in practice that owing to the removal of the 
silicon and sulphur alone the iron will—unlike ordinary 
refined metal—boil freely, and become quite fluid. The 
duration of the puddling process is also much reduced, so 
much, indeed, that at the Kristal Forge twenty-seven heats 
were got out with the aid of a dandy fire in twenty-four 
hours, instead of twelve, the usual number. The saving 
of fuel thus effected is obvious, but the reduction in the 
quantity of fettling required is also very considerable, for 
reasons which will be too readily understood to need expla- 
bation here. 

So far we have said nothing as to the removal of phos- 
phorus; and as to the success of the process in this respect 
we shall pronounce no opinion for the present. Mr. Warner 
claims to remove phosphorus altogether in the subsequent 
process of puddling by the use of plenty of hammer slag, 
and he argues that phosphorus is not got out in the ordi- 
nary process of puddling only because the silicon present 
in the iron seizes on the oxygen in the fettling and hammer 
slag, and renders them so inert that they cannot touch the 
phosphorus. As his refined iron contains no silicon, 
the oxidising agents are free to deal with phosphorus, and 
do deal with it accordingly. As we have said, we shall 
pronounce no decided opinion on this theory, but we may 
state that Mr. Warner has supplied us with evidence going 
to prove that from some cause or other very little phos- 
phorus indeed is to be found in puddled bars of his iron. 

It will be seen that the process we have just described 
is very similarto many others up to a certain point, but 
the essential difference between it and such processes as 
that of Henderson is that a great depth of metal is super- 
imposed on the purifying agents, and that no extraneous 
heat of any kind is employed while the process is proceed- 
ing. As regards the practical results obtained by Mr. 
Warner, we cannot have better evidence than that supplied 
on oath before a Judicial Committee of the Privy Council 
engaged in deciding Mr. Warner's claim for an extension 
of one of his earlier patents. Mr. Lee, of the Gospel Oak 
Works, tested about 20 tons of Warner refined metal made 
from Cleveland pig, and stated that he found it equal to 
all mine Staffordshire pig, and worth twenty shillings a 
ton more than ordinary Cleveland iron. Mr. Barrett, of 
the Kirkstall Forge, having tested the iron, ordered 500 
tons of it, at twenty shillings advance on Cleveland pigs 
while the testimony of Mr. Hall, Mr. Whitehouse, and other; 
is equally favourable to the process. We cite this evidence 
simply to prove that the favourable opinion we have ex- 
pressed concerning the process, although on the chemi- 
cal theory involved, is supported by the results obtained in 
actual practice, as testified to by men of immense experience 
and sound judgment. We may state in conclusion that Mr. 
Warner is, we believe, now making arrangements for the 
erection of works on a large scale for the production of 
refined pig, so that the question of the commercial value of 
the process will soon be set at rest for ever. We have no 
hesitation in admitting that the process appears to us to 
possess more promise of complete success than any other 
which has been brought before the world since Mr. 
Bessemer made steel. 


STREET TRAMWAYS. 
Tue policy of permitting private companies to retain the 
ownership—or, rather, the right of user—of portions of 
the public thoroughfares is a question which will sooner or 
later demand considerable attention at the hands of our 
corporate bodies. The conditions under which a 
have been laid down vary considerably in different locali- 
ties. When this system of locomotion was first introduced 
into this country it was not favourably received; and no 
doubt the early specimens of tramways were open to many 
objections. It was also exceedingly doubtful whether they 
would prove to be commercially profitable undertakin 
Under these circumstances, none of the local authorities 
felt disposed to spend the money of the ratepayers in a spe- 
culative wndetalions consequently the construction of 
street tramways was undertaken by private enterprise. _ 
Prior to the passing of the Tramways Act of 1870, in 
most instances special Acts of Parliament had to be 
obtained to authorise their construction. The first tram- 
way to be laid down, which still remains in existence, is 
that at Birkenhead, originally constructed by G. F. Train, 
in 1860, under an agreement with the Commissioners ; but 
it has been totally reconstructed since then, and a fresh 
agreement entered into. The first special Act of Parlia- 
ment authorising the construction of a street tramway 1s 
the Liverpool way Act of 1868. By this Act the 
company were empowered to lay down about ten miles of 
tramway. The corporation reserved the right of limiting 
the company to the construction of a single line of rails 
wherever it was thought advisable to do so, and no addi- 
tional sidings were to be constructed without the permission 
of the corporation, The rails were to be laid and 
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maintained on a level with the surface of the streets, 
and the form of rail and dimensions of the carriages had 
to be approved by the corporation. The spaces between 
the rails and for 18in. on each side of them “are to be 
paved with such materials as the corporation shall from 
time to time prescribe, and be maintained in good repair 
by the company.” If the company fail to comply with a 
notice from the corporation to repair certain portions of 
the paving, then the latter can do the work and charge 
the cost to the former. The corporation also have the 
power to issue licenses for vehicles, not belonging to 
the compauy, to use the tramway, and to determine the 
scale of tolls to be paid by the owners of such vehicles to 
the company for the use of the line, If at any time 
within eleven years from the passing of the Act the 
corporation should wish to purchase the tramways, the 
company undertook to afford the corporation every facility 
for doing so, and the basis upon which the transfer of the 
property should take place is laid down in the Act. The 
most important clause, however, is one that compels the 
company to remove the rails and restore the streets to 
their original condition within three months from the 
receipt of a notice to that effect from the corporation, at 
any period within five years of the completion of the 
works, 

This Act formed the basis upon which all subsequent 
Tramway Acts were founded, including the Tramways 
Facilities Act itself, and certainly every contingency seems 
to have been provided for by the framers of the Act, and 
public interests were properly protected; in fact, it isa matter 
of some surprise that any company could have been bold 
enough to invest capital in an undertaking which was 
hampered by such onerous conditions, and was liable to be 
utterly destroyed at three months’ notice. These terms 
were considerably moditied in other towns—in Glasgow, 
Sheffield, Birmingham, and Bristol, the tramways have 
been constructed by the corporations of those towns, and 
leased by them to companies, with the exception of Bristol, 
where a tenant has not yet been obtained for the line. 
In Glasgow the greatest precautions have been taken to 
guard the ratepayers from any loss, the company being 
bound to put by large sums of money annually to form a 
sinking fund for the reconstruction of the road, and also to 
invest a certain amount in freehold property in the city, 
which is vested in the corporation, the company receiving 
the rents as long as the obligations of the lease are fulfilled. 
Under the Tramways Act the promoters are compelled to 
keep their portion of the roadway in good condition and 
repair, with such materials and in such manner as the 
road authority shall direct. 

From all this it will be seen that the operations of a 
tramway company are most jealously watched and guarded 
by legislative enactments, and that apparently the com- 
panies are entirely at the mercy of the local authorities. 
For instance, under the last clause of the Tramways Act 
to which we have referred it would be a simple matter for | 
a corporation to ruin an obnoxious company by ordering | 
the latter to adopt some particularly expensive form of 
pavement, after it had been down a short time directing 
another material to be employed. In Liverpool, however, 
the authorities have gone a step further than this, and 
taking advantage of the provisions of the special Act, have 
ordered the tramway company to remove the rails and 
restore the surfaces of the streets to their original condi- 
tion. ‘This is certainly a bold step, and one which, if per- 
severed in, will attract a good deal of attention. We fancy 
that no one will deny that tramways are a great boon to 
the general public, although a few of those classes who 
keep their own carriages may object to them. In order 
to test the state of popular opinion on this subject, in June, 
1873, the Corporation of Liverpool issued a circular, asking 
for the opinions of the occupiers of shops and other property 
along the lines of tramways, whether the tramways ought 
to be allowed to remain, assuming that the rails could and 
would be maintained on a level with the surface of the 
street paving. The replies were upon the whole favour- 
able to the continuance of the tramways upon the con- 
ditions named, the results being as follows: — Assent, 
1092; assessable value, £88,455; dissent, 257; assessable 
value, £19,911; neuter, 146; assessable value, £1),162. 
Contrary to expectation, the assessable value of the assents 
was greater than that of the dissents or neuters, the pro- 
portions being £81, £77 9s. 6d., and £76 9s, for the three 
classes respectively. 

On the other hand, out of 88 circulars issued to the 
inhabitants of a fashionable suburb, 21 were returned as 
assents, 31 dissents, and 4 neuter. The hackney carriage 
proprietors and veterinary surgeons strongly object to the 
tramways, on the ground that, except where laid in flat 
streets with the rails and pavement on the same level, 
they occasion numerous accidents by horses falling from 
the slipperiness of the rails and of the pavement between 
the rails ; and also are the cause of injuries to the horses’ 
feet and to the tires of wheels, by the rail being below the 
pavement, and the edges of the stones forming arut. They 
stated that the risk of accident was so great as to induce 
them to avoid, when practicable, even at considerable 
inconvenience, streets in which the tramways are laid. The 
borough engineer was ordered to examine and report upon 
the tramways in other towns, and after full consideration 
of all the evidence and information attainable, the com- 
mittee came to the conclusion, that if tramways can be 
maintained in good order, and*level with the pavement of 
the streets in which they are laid, it is desirable to retain 
them. 

The next question to be considered was the condition of 
the existing tramways ; accordingly, they were examined 
by the borough engineer and by Messrs, Cawley and 
Downing. The conclusion to which the committee came 
was that the lines generally are in bad condition, and are 
likely to become a nuisance to the public unless they are 
substantially relaid. In addition to the wear and tear of 
the rail, which was ascertained by weighing to be very 
great, so that the corrugated portion designed to prevent 

orses slipping was hardly perceptible, there are 
two great defects: Firstly, the paving and sleepers 
are not laid upon good concrete. Secondly, the mode 


of fixing the rails on the sleepers by means of a 
spike driven through the central groove is a complete 
failure. The repairing of the pavement is also a constant 
source of dispute. The area of paving which the company 
is liable to maintain in repair is about 41,107 square yards, 
and the annual estimated cost of its maintenance by the 
corporation, if the tramways did not exist, is £688, 
presuming the pavement to be of average quality, or about 
4d. per square yard. If the pavement was of the best 
kind the cost of maintenance by the corporation, if the 
tramways did not exist, is estimated at about £215 per 
annum. These amounts in both cases do not include any 
sum for renewals, but there is no doubt that the tramway 
company does relieve the ratepayers to a certain extent. 
With regard to the purchasing of the tramways by the 
corporation there are many objections. The company 
can compel the corporation to pay 30 per cent. for 
goodwill, premium, compulsory sale, &c.; to purchase 
the rolling stock and plant and probably the stabling and 
carriage sheds, which are situated outside the borough, 
and the access to which is over a tramway which has been 
ordered to be removed by the local board. There is also 
a considerable difference of opinion as to the actual value 
of the line, which would have to be decided by arbitration. 

By the Liverpool Tramways Act of 1871, the company 
is empowered to construct additional tramways, but these 
powers were suspended for six months to enable the cor- 
poration to assume them. This the corporation eventually 
elected to do, and repaid to the company the costs of 
the Act, and in 1872 an Act was passed authorising the 
transfer of the existing tramways. The past two years 
have been spent in constant warfare, one of the prin- 
cipal sources of dispute being the condition of the 
pavement, which was originally executed by the cor- 
poration under the superintendence of the —— engi- 
neer and the cost repaid by the company. The borough 
engineer complains that the pavement is not kept in 
a proper condition, while Mr. Holme, the surveyor to 
the county, contends that it is in fair working order. The 
company offered to lease any lines that the corporation 
might construct, and to pay 6 per cent. on the expenditure. 
This offer was declined. It was also suggested that the 
corporation should keep the whole paving of the streets in 
repair, charging a proper proportion to the company. This 
was also declined. The committee therefore came to the 
conclusion, that tramways were desirable if they could be 
maintained in good order, and that it was also desirable 
they should be in the hands of the corporation, if this could 
be accomplished without imposing a burden upon the rate- 
payers, mt an investigation was made into the 
financial aspects of the undertaking, and the conclusion 
arrived at was, that taking into consideration the sum that 
would have to be expended upon the purchase and renewal 
of the lines, there would beso small a margin between the 
income and expenditure to cover the risks and con- 
tingencies connected with the purchase and letting of the 
lines, that they would not be justified in recommending 
the corporation to purchase the tramways. It would appear 
that the tramways cannot compete so successfully with the 
ordinary omnibuses as to drive them off the routes. The 
omnibus routes are more direct than the tramways, and 
the omnibuses are able more easily to avoid obstacles, 
enabling them to accomplish the journey in less time, and 
they also possess some advantage in being able to draw up 
at the side of the road. These disadvantages appear to 
counterbalance the superior comfort and convenience of the 
tramway cars as compared with the omnibuses, 

In conclusion the committee advise the corporation, not 
to construct any more tramways, not to purchase the ex- 
isting tramways, and finally to give the company notice to 
remove the existing lines within three months, This last 
clause must have astonished the company not a little, but 
we venture to think it will surprise the public still more if 
any attempt is made to enforce it; but the bitter pill was 
wrapped in a recommendation that if the company should 
request that its enforcement be suspended for a reasonable 
time to enable them to put the tramways in good condition 
and level with the pavement, and satisfy the corporation 
that the tramways can and will be so maintained, 
the committee think it desirable that such a proposal 
should be carefully considered. As the matter stands at 
present, Liverpool, the first large town to permit the con- 
struction of tramways, is also the first to order them to be 
pulled up. What has happened in Liverpool will probably 
occur in other towns, and we commend the following ques- 
tions to the serious consideration of our readers :—Are 
tramways a desirable institution, and is it possible to main- 
tain the rails perfectly level with the pavement of the 
streets? Can tramways be made commercially profitable? 
Should tramways be owned by the municipality or by 
private individuals? With regard to the first question, or 
rather two questions in one, we consider that the canvas 
of so important a community as Liverpool, impartially con- 
ducted by the corporation, should be accepted as a decisive 
answer in the affirmative ; as to the second part of the ques- 
tion, we believe that the tramway rail of the future has yet 
to be invented, but we have little doubt but thatthe objections 
to the present system will soon be overcome by the ingenuity 
of our engineers, The second problem is rather a difficult 
one to solve. Unfortunately, most of our existing tram- 


of parliamentary costs, preliminary expenses, &c., some 
companies having had to encounter two or three severe 
parliamentary contests before obtaining the necessary 
| authority for the construction of their lines. Consequently, 
| the shares of nearly all of our tramway companies are 
| quoted at a slight discount ; but on the other hand, those 
companies which have been judiciously worked, have 
obtained their Acts without opposition, and have not been 
burdened with promotion money, &c., are now paying 
good dividends, and their shares are at a premium. The 
second question can therefore, we think, be answered in the 
affirmative. The third question should also receive the 
same answer ; and now that the success of street tramways 
has been fairly established, we think any corporate body 
will be much to blame if they allow a company to obtain 
possession of their streets, e should strongly deprecate 














any attempt of the local authorities to work the age yo 
themselves, but we consider that the entire surface of the 
streets should be under the control of one authority, by 
whom it can be more efficiently and economically main- 


| tained in repair than is possible with two sets of workmen, 


and thus avoid the constant disputes which appear 
unavoidable with a divided authority. 





CANAL WORK AND THE PRACTICE OF IRRIGA- 
TION IN NORTHERN ITALY. 
By P. Le Neve Foster, Jun., C.E. 


No. I. 

TrrIGATION is one of the most important aids to agricul- 
ture, its practice dates back to a most remote period in the 
world’s history, and like the greater part of the arts and 
sciences, seems to have had its origin in the East, where 
works on a large scale for the conveyance of water were 
carried out long before civilisation had extended to Europe. 
In Italy, the classic land of irrigation, the application of 
water for agricultural purposes was known to the ancients, 
but no work on a large scale seems to have been undertaken 
until the middle ages. s 

A great part of the valley of the Po was at this time 
covered with forest, large tracts now richly cultivated were 
then stagnant marshes or arid wastes, the numerous rivers 
were unregulated and uncontrolled, and the state of the 
country up to the close of the tenth century presents no 
feature of resemblance to the rich and fertile plains of 
Piedmont and Lombardy of the present day. The most 
ancient canal in Lombardy is the Vettabbia, which is sup- 
posed to have been used for navigation previous to the 
eleventh century. The modern system of irrigation seems 
to have been introduced into Lombardy during the latter 
half of the twelfth century by the Cistercian monks of 
Chiaravalle, who, obtaining possession of the Vettabbia, 
turned the whole of its waters to account for the irrigation 
of their lands. This shortly afterwards led to the construc- 
tion of the Ticinello, a canal derived from the Ticino at 
Tornavento, by the monks of the same order, solely for the 
poner of irrigation. This canal was subsequently enlarged 

y the Milanese, and opened partially for navigation in 
1177, but it does not appear that until 1257 Milan was con- 
nected with the Lago Maggiore. This canal is now called 
the Naviglio Grande. The “ diritto d’aquedotto,” or right 
of passage of water from its source to the place of its 
employment, also dates from the twelfth century, and in 
the ancient statutes of Milan of this period we find em- 
bodied the leading ideas which at the present time regulate 
the legislation of irrigation, and which seem to have been 
handed down by custom from the time of the Romans. 
This law has for seven centuries influenced the social state 
of Northern Italy, and its beneficial results may be recog- 
nised over the whole region of irrigation. 

It is to irrigation that Lombardy owes its preseut pro- 
sperity, and Piedmont, following in the same direction, 
obtains in the Vercellese, Novarese, and Lomellina similar 
results. These provinces, situated on the left bank of the 
Po, which forms their drainage line, are comprised between 
the Dora Baltea and the Ticino, and are bounded on the 
north by the lofty chain of the Alps. These rivers, together 
with the Sesia, the Agogna, and the Terdoppio, form the 
hydrographic system of this district, and the region of the 
Alps from which they all take their rise, includes some of 
the loftiest peaks of the range, and amongst them Mont 
Blanc, Monte Rosa, &c., all capped with perpetual snow, and 
hence insuring an abundant supply of water during the 
summer months, 

The irrigated plain slopes from the base of the Alps 
towards the Po at an inclination that averages 1 metre 
per 1000, and the irrigation of this extensive tract of coun- 
try was until comparatively lately derived principally from 
the Dora Baltea, the Sesia, and the Ticino. The great 
receiving stream of Northern Italy, the Po, flows at directly 
right angles to these tributaries, occupying the line of 
lowest level in the valley between the ranges that limit its 
basin, this peculiarity of situation having been a serious 
and almost insurmountabie obstacle to the employment of 
the Po as a source of supply for canals of irrigation, as all 
canals derived from it must of necessity intersect at right 
angles the whole of the tributaries met with in their 
course, and would entail thereby great difficulty and ex- 
pense. The irrigation of the Vercellese-—as the district 
comprised between the Dora Baltea and the Sesia is called 
—is principally effected by three canals derived from the 
former river. The highest irrigation line is the canal of 
Ivrea, the head works of which are situated at a short dis- 
tance below the town of that name. From Ivrea the canal 
flows in a south-easterly direction to near the town of 
Cigliano, when it makes a sudden turn towards the north; 
skirting the high banks of the Dora for some miles, it 
again changes direction and flows eastward to Vercelli, 
where its surplus water finally falls into the Sesia. The 
total length of this canal is 74 kilos.—about 46 English 
miles—and its discharge is 18 cubic metres per second. 
This canal was first opened in 1468, and is at the present 
time the ae of the Canal Cavour Company. 

The second deviation from the Dora is the canal of 
Cigliano, and has its head works at La Rona, at a short dis- 
tance from the town from which it takes its name. Follow- 


; |ing the banks of the Dora for about 5 kilos—3 miles— 
way companies have a heavy burden to carry in the shape 


this canal takes a north-easterly direction, and after a course 
of about 31 kilos.—19} miles—its surplus waters fall into 
the river Elvo,a tributary of the Sesia, near Carisio. 
This canal is divided into two trunks; the first, 
21 kilos.—13 miles-—in length, from the head-works 
to the canal of Ivrea, which it crosses near the town 
of Santhia, has a discharge of 50 cubic metres per second; 
whilst the second, 10 kilos., is capable of discharging 28 
cubic metres. The third and lowest canal derived be 
the Dora Baltea is the Canal del Rotto, and its head works 
are situated at a place called Rivarossa, a little above the 
provincial road from Chivasso to Cigliano, The length is 
about 10 kilos., and its discharge 17 cubic metres per second, 

East of the Sesia, and extending to the Ticino, are 
situated the province of Novara to the north, and the 
Lomellina, forming part of the province of Pavia to the 
south, These districts formerly derived their principa] 
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supply of water from canals called the 
Rizzo-Bi and the canal of Sartirana, taken from the 
left bank of the Sesia, and the Naviglis Langosco, a canal 


will give some idea of the magnitude of this work, | 
the quantity of material used in its construction being :— 


ia Mora, the | about 2 kilos. below the headworks. The following | The works of any irrigation canal may be divided into 


three classes, viz. the collection, the conveyance, and the 
distribution of the water :—(1) Those for the collection or 


derived from the right bank of the Ticino. Until the | Excavation, 695,000 cubic metres; bricks, 2,000,000 ;| derivation of water consist in the headworks, with sluices 


opening of the branch canal “Quintino Sella” from the 
Canal Cavour, this district was insufficiently supplied with | 
water, and large tracts of the higher lying lands were little | 
better than barren heaths, yielding but scanty crops. 

All these canals are subject to extreme fluctuations in | 
the volume of water that they carry, as the rivers from | 
which they are derived are subject to floods in the spring | 
and autumn. Those derived from the Dora, however, in | 
this respect as their volume depends upon the melting of 
the snows in the Val d’Aosta, and though scarce in the 
early spring, a plentiful supply of water is obtained 
throughout the summer. The canals derived from the 
Sesia are not so favourably situated as this river, which 
forms the drainage line of a less elevated range of moun- 
tains, yields a plentiful supply of water in the spring, 
but is subject to droughts in the course of the summer, often 
at a time when water is most required. 

The first idea of utilising the waters of the Po for the 
es of irrigating the Vercellese, Novarese, and 

omellina is due to Francesco Rossi, a land surveyor of | 
Vercelli, who, in 1844, presented a project of a canal from 





dressed stone, 3000 cubic metres; stone for revetment, | 
3000 square metres; lime, 3500 tons; oak piles, 2200; | 
oak sheet piles, 8100 square metres; ironwork, 39,780 | 
kilos. The width of the canal, which is 40 metres at the | 
commencement, is gradually lessened until it reaches the | 
aqueduct over the Dora Baltea near the tenth kilo. of its 
course, when its width becomes 20 metres, The sides, 
when not protected by retaining walls, have an inclination 
of 45 deg. Crossing the valley of the Dora, which is about 
2 kilos. in width, on a high embankment, and the actual | 
bed of the same river, by means of an aqueduct consisting 
of nine arches of 16 metres span each, the canal takes a north- 
easterly direction nearly parallel to the railway from Turin 
to Milan, which it crosses near the station of San Germano. 
At the 40th kilo. the canal passes in syphon under the 
torrent Elvo. This syphon is built in brickwork, and 
consists of five elliptical openings 5m. in width and 2°30 in 
height. 

The next work of importance is the embankment and 
aqueduct over the torrent Cervo, and differs but little from 


| that over the Dora. The most important work on the whole 











for regulating the supply weirs, discharge outlets—scari- 
catori—and include embankments for protecting the river 
banks, (2) The works for the conveyance of the water, or 
canal proper, will include aqueducts for crossiug rivers or 
valleys, syphons for passing under existing watercourses, 
falls for overcoming an excessive slope in the canal, 
bridges for roads, culverts. &c. (3) The works of distri- 
bution include the appliances used for measuring the 
water, “ partitori ”—literally dividers—for dividing a canal 
at a given point into two or more smaller branches ; and, 
lastly, in the works used for the distribution of the water 
over the land and the various systems of irrigation. 


(To be continued.) 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 
ROVING FRAMES, 
Srr,— Having noticed with special interest your illustration and 
description of the Messrs, Elce and Arundel’s patent roving frames, 
I sent them to one of my friends—a competent authority on the 
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the Po to the Sardinian Government. It was not, however, 
until ten years later that any steps were taken in this | 
matter, when, under the auspices of the late Count Cavour, | 
a project embodying the ideas of Rossi was presented to 
Parliament by Sig. Carlo Nod, the then engineer of Govern- 
ment canals. The political events of Europe prevented the | 
realisation of this scheme, and it was not until after the | 
formation of the new kingdom of Italy that a company was 
formed to carry out this vast undertaking, which takes its 
name from the great Italian statesman. The Po takes its 
rise at Mont Viso, crosses the whole plain of Upper Pied- 
mont, which is formed of a deep alluvial soil, very fertile 
and well cultivated; passing through the territory of Turin, 
it receives the drainage of the rich meadows as also the 
sewage of this town, and before reaching Chivasso receives | 
the rivers Dora Riparia, Stura, Orco, and Malone. The 
waters of the Po in floods are dense with rich alluvial 
matter, the fertilising properties of which evident proofs 
may be observed throughout the course of this river. After 
great floods, as if by magic bare shoals of gravel become 
covered with a deep strata of alluvial soil, on which the 
seeds of trees and shrubs carried down by the waters soon 
take root, and in a very short time 7 are covered with a 
luxuriant vegetation. The waters of the Po on this account 
are highly valued for irrigation, as also from its tempera- 
ture being higher than that of its tributaries. The fertilis- 
ing properties of this water are now fully appreciated in 
Lomellina, where large tracts of land which were formerly 
bare and arid wastes are now converted into rich meadows 
and rice fields through the agency of the waters of the Po, 
which has been brought to upon them by the Canal 
Cavour. 

Even in the Vercellese, where the want of water is not 
so much felt, the waters of the Po, introduced into the 
existing canals and mingling with those of the Dora, tend 
to modify the extreme coldness of the latter river, due to 
its origin in the glaciers of the Val d’Aosta and the siliceous- 

esian sands that its waters contain in suspension. It 
is therefore with just pride that Italians have named the Po 
the “ Nile of Italy.” The Canal Cavour is derived from the 
left bank of the Po, near the town of Chivasso ; the head 
works are situated about 400 metres below the bridge over 
the river, on the road which connects Chivasso with the 
military road from Turin to Casale. The full discharge of 
this canal is 110 cubic metres per second, and its supply is 
obtained by means of a temporary dam of timber carried 
across the river. The sluice-house for regulating the supply 
of water to the canal (as shown in Figs. 1, 2, 3, and 4) is built 
across ae canal, which is forty ened ete and con- 
sists of twenty-one openings separa‘ y granite piers ; 
each opening 4 provided with three sluice gates which work 
in ves cut in the ite piers, and can be easily raised 
or lowered by the sluice-keeper by means of a lever. The 
remainder oh the building is constructed principally of 
dressed stone and bricks,and thecontrast between the granite 
used for the quoins and the red brickwork has an excellent 
effect. Another sluice house, placed at right angles to that 
of the main canal, communicates with the “ Scaricatore” or 
discharge channel, by means of which the surplus waters in 
times of floods may be discharged into the Po, and any 
deposit of gravel and sand on the floors in front of the 
entrance to the main canal can be effectually swept away 
by the velocity of the water discharged into the “ ica- 





tore,” which has a rapid fall, and falls into the Po again 


canal, with the exception of the head works, is the syphon for 
passing underneath the torrent Sesia. It is similar in 
section to that previously described for the Elvo, but con- 
siderably longer, and is probably one of the largest works 
of this class in Italy. 

The next works in importance are the aqueducts for 
crossing the torrents Roasenda and Marchiazza and syphons 
under the torrents Agogna and Terdoppio, near Novara. 
The width of the canal up to the 62nd kilo. is 20 metres, 
and as at this point a considerable quantity of water is 
introduced from it into the Roggia, Busca and Rizzo- 
Biraga, the canal is reduced to 12°50 metres in width to 
the 74th kilo., when its section is again reduced, and after 
passing under the Terdoppio—at which point the new branch 
canal “ Quintino Sella” is derived—its width is only 7°50 
metres. A full description of this canal has already ap- 
peared in THe ENGINEER. 

1n the original project it was intended to discharge the 
surplus waters of the Canal Cavour into the Ticino, near 
the point where this river is crossed by the road from 
Novara to Turbigo, but on account of the great expense 
that would have been incurred in the construction of works 
of escape, with a difference of level of 26 metres between 
the canal and the Ticino, the idea has been abandoned, and 
the surplus waters are discharged into the branch canals 
instead, and in this manner are not lost to agriculture. 
The fall of the canal between the head works at Chivasso 
and the Dora Baltea varies from 0°50 to 0°25 in 1000, and 
the remainder — with the exception of aqueducts and 
syphons, when in some cases it is greater—the gradient is 
0°25 per 1000. The total fall is 21°73. Besides the works 
just described, 480 of less importance, consisting of bridges 
for roads, aqueducts, syphons for the passage of existing 
watercourses and canals of irrigation, watchhouses, &c., 
were constructed, Fig. 5 is a longitudinal section of this 


Although, according to the terms of the concession, 
the Italian Irrigation Company have a right to derive 
110 cubic metres per second of water from the Po, it is 
often the case, during the summer months, that the total 
discharge of this river does not amount to anything like 
this quantity ; and, in case of droughts, has been known 
to be as low as 36 cubic metres per second. The Dora 
Baltea, on the other hand, at this season yields an abun- 
dant supply of water ; and advantage has been taken of 
this circumstance in the construction of a “ subsidiary 
canal” from the Dora to make up the deficiency at times 
when the waters of the Po are not sufficient to supply the 

uisite quantity for irrigation. This canal, which is 
3153 metres in length, is derived from the right bank of the 
Dora, at a short distance below the railway bridge of the 
Turin and Milan line, which crosses this river before 
reaching the station of Saluggia, and is capable of dis- 
charging 70 cubic metres per second of water ; its width, 
at bottom is 32 metres and fall 0°317 per 1000. The cost 
of this subsidiary canal, including headworks and river 
embankments, was 1,182,000 francs, 

Having thus briefly described the irrigation system of 
the Vercellese, Novarese and Lomellina, we shall now give 
some account of canal work and the practice of irrigation 
in these provinces, The importance and dimensions of 
irrigation canals are extremely variable, and depend upon 
the quantity of land that is required to be irrigated and 





the amount of water that can be obtained for this purpose, 


subject—and I would now like to give you an extract of his 
answer: ‘‘As regards the second improvement, viz., that of 
having the two pairs of spindles and bobbins driven by one shaft 
each instead of two shafts each, I have bad a fifty-spindle flax 
roving frame working upon that system for the last seven years, 
made by Fairbairn and Co., Leeds. For my part, I do not fiud it 
to be any improvement upon the old bevel pinion two-shaft 
system; there is more work about it. qunsoquentiy it is dearer ; it 
is heavier to drive, because the pinions are all heavier, and for 
every ten spindles there are five stud pinions, as also for every 
ten bobbins—which do not exist in the old system—consequently 
it uses more oil, it gets sooner closed up with dirt, and takes 
longer time to clean than the old system, and upon the whole, 
does the work no better and no quicker than the latter. I may 
also tell you that I have a sixty-spindle tow roving, the spindle 
and bobbin driving motion of which is exactly similar to that of 
the preceding one; it was made by Greenwood and Batley, Leeds ; 
I bought it second-hand seven years ago. As for the first improve- 
ment, viz., that of the slide arm for the lifter, I cannot say that I 
have ever seen it before, but since seeing THE ENGINEER I have 
been assured by reliable gentlemen that they have seen the prin- 
ciple triel long ago ; it may bea good thing, but so far as I can 
judge from the illustration, it is such that I would not feel myself 
justified in throwing out a good frame of the present system to 
make room for one of these patent frames, because a long expe- 
rience in that department has taught me that theoretical expec- 
tations and practical results resemble each other very little indeed.” 
As I cannot boast of the same experience as my friend, with 
roving frames at any rate, I will not say anything authoritatively, 
but I would like to remark that your question as regards the differ- 
ence in driving power required by she new frame, comparatively 
to the old one, is answered by my friend, when he says, ‘‘it is 
heavier to drive because,” &c. However sparing with their money 
spinners may be, I think these new improvements have had a 
pretty fair trial as it is, and before the patent roving frame comes 
into general use, I think that its true value may be pretty fairly 
estimated. W. M. 
Glasgow. 





BOILER SETTING, 


Siz,—When I wrote you in June last respecting boilers set on 
similar plans to those which exploded at Blackburn on March 2nd, 
I anticipated numerous and prompt replies to my inquiries from 
boiler owners, &c.; but in this I was somewhat disappointed. 
Some letters were received of very interesting character, but the 
data given being limited, I deferred the expression of any opinion 
for further intormation. 

I now have reports on sixty-nine boilers the external flues of 
which were carried over their tops, or much above the water line, 
Of these fifty-seven were ‘ Lancashire,” or two-flued, and 
“Cornish,” or one-flued, boilers; the remainder of different 
classes, Twenty-five boilers were worked at pressures from 60 1b. 
to 80lb. per square inch; the others below 60lb. The terms 
Saaae with the high flues varied from ten years to a few months 
only. 

From the particulars supplied it appears that in internally-fired 
boilers, where the heat is passed direct from the flue-tubes over the 
top of the shell, or acts on the plates in the side flues above the water 
line ; or, with externally-fired boilers, if, after the heat has passed 
along the middle or bottom flue only, it then acts on the plates 
above the water level in the side flues, serious injury and great 
danger from overheating are almost inevitable. Some most dan- 
gerous fractures are reported under such circumstances, 

The majority of the ies reported on were so set that the heat 
did not pass over the top until after going the whole length of the 
internal tubes, and thence along the lower part of the shell. In 
these the only cases of damage occurred where the heat impinged 
on the end of the shell, or against some part almost at right angles 
to its course. Thus the risk apparent was rarely serious, although 
the injury sustained in the eases referred to exemplifies the 
objectionable character of this plan of setting. : 

n some instances the soot is reported to have been occasionally 

ignited. In one this had occurred frequently, and the fire being 

en communicated to the soot in the chimney, flames issued from 
the top of the latter. 

The fi ing details manifest--first, that there is considerable 
danger, even with long boilers, where the heat acts on plates bare 
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of water after it leaves the internal tubes, or has passed but once 
the full length of the boiler; second, that although the risk is 
very much reduced where the heat does not so act until it has 
= through the tubes and along the bottom flue, there is still 
iability to overheating ; third, no instance is reported where the 
seams of the lower part of a two-flued boiler have rent, or frac- 
tured, or otherwise failed, when it was set on the same plan as the 
exploded boilers referred to—where the heat passed from the 
tubes under the bottom of the boilers—the theory which was 
advanced in reference thereto thus not being confirmed. c 

In conclusion I may add that I would strongly advise that this 
plan of setting be discontinued, and that, if the flues of boilers 
already so set are not entirely altered, provision should at least 
be made for examination of the upper parts of the shell, and the 
dome, manhole, and fittings should be quite freed from the 
pressure of the brickwork. In those boilers where the heat im- 
pinges first on the upper plates after passing from the flue tubes, 
or but once the foal of the boiler, the direction of the draught 
should be altered without delay; but the best and safest course 
would be +o completely alter the plan of setting. Iam convinced 
that many boilers set on this plan have only escaped injury by the 
direction of the draught being affected by the low position of the 
outlets to the chimney, and from other peculiarities, full reference 
to which would occupy too much of your valuable space. 

Henry HILuER, Chief Engineer, &c. 
The National Boiler Insurance Company, Limited, 
24, St. Ann’s-square, Manchester, Oct. 21st, 





COMPOUND ENGINES, 

Srr,—Your correspondent ‘J. B. J.,” referring to the trials of 
the Octavia, Constance, and the Arethusa, in the manner he does, 
leads one to assume that he, “J. B. J.,” considers them an un- 
answerable proof of the superiority of the ve of compound 
engines over simple condensing engines. can only see in the 
trials the victory of one engine using steam at a high pressure 
and a great degree of expansion over an engine working with a 
lower pressure of steam and a less degree of expansion, The 
question appears to be, Can a simple engine be made to work at as 
high a pressure and as great a degree of expansion as is possible in 
a compound engine, whose irregular strain will not require more 
weight anda greater first outlay, and necessitate more repairs 
than a compound engine working at the same pressure and the 
same degree of expansion’? If this can be accomplished—and we 
assume that the loss caused by condensation and friction between 
the cylinders of compound engines is equivalent to the loss caused 
by condensation of steam from the boiler upon an enlarged area of 
piston and cylinder cover surface in common engines—then the 
principle practically is equal. we 

Blackwall, Oct, 24th. 

Srr,—My letters signed ‘ X. Y.” and ‘‘ H. F.,” which appeared 
in THE ENGINEER of the 6th June, 1873, and 23rd Jan. last, 
will prove that my ideas both with regard to an engine of one 
cylicder, and as to the superiority of the single cylinder expansion, 
agree with those of the author of the communication signed ‘‘ X.” 
which is published in your issue of the 16th inst. I therefore 
with himself shall read with interest anything which may appear 
for or against either one principle or the other. But as diagrams 
from the engines of H. M. 8S. Briton illustrate my letter in your 
journal of the 16th, I wish to take the present opportunity of adding 
afew words to my last remarks, A few months ago I spent some 
little time in considering the larity of motion of the compound 
engine, as compared with that of the common form, and this quickly 
informed me that the conditions which tend to produce in a 
marine engine uniformity of motion in the crank shaft are these, 
viz :— The indicator diagrams from the top and bottom of both 
cylinders must be alike in form; and if the engines are com- 
pound the diagrams must not only be similar in form, but there 
must be the same amount of piston friction, and in addition to 
this the difference of steam pressure in the diagrams must 
be exactly compensated by the difference of piston area, 
Figure A is an indicator diagram taken from an inverted 
single cylinder expansion engine of the old type, and Fig. B is the 
corresponding diagram showing the tangential force upon the 
crank pin. The dotted diagram is that formed by one cylinder 
only; the figure contained in the full line is the diagram produced 
by the two cylinders, the cranks being placed at 90 deg.; and the 
outer circle is the path of equal tangential forces “4 ring the 
entire revolution. It will be seen that in these engines—the 
common type—when the indicator diagrams are alike in form and 
of equal scales and areas, that the tangential diagram must ex- 
hibit a symmetrical form, i.e., at any four equidistant points in 
the circumference of the circle the pressures must be equal. Take 
for instance the points a 6 c d—Fig. B—these points upon the full 
line are equidistant from the centre, and, therefore represent at 
each of these four points equal pressures, and it is certain that 
the greater the number of such equidistant points there are in a 
diagram of this kind the greater will be the equability of motion. 
Now let us turn to the pound. Suppose a certain quantity of 
steam at p initial pressure to be taken into the small cylinder at 
every stroke, expanded + times, then passed into the large 


cylinder and cut off at 2 pressure. In this case the steam in the 
7 








receiver remains at the pressure of the small cylinder exhaust, 
which I presume most nearly approaches thoretical perfection. If 
the steam now supposed to be in the large cylinder is expanded 
in the same ratio as before, and a= the area of the small cylinder, 
ar must = the area of the large, the cut-off in each case must = 


ecko and the total expansion will be = r2. For instance, if steam 
be taken at an initial pressure of 601b.,and expanded nine times 


area of small cylinder _ off ; , res 
the ann dt areinie 4, and the cut-off in each cylinder = 


onoke, so that here we should have a condition of things which 


would produce indicator diagrams of similar form, and, conse- 
qeeaty, the same equability of motion, as that of the engines of 
the common kind. But in the compound the area of the large 
cylinder is dependent upon r (the ratio of expansion to be used), 
and therefore it is clear that the only way in which this uniformity 
of motion can be maintained is by lowering the steam pressure ; 
for suppose a drop occurs between the exhaust pressure of the 
small cylinder and the steam line of the low, it may theoretically 
be shown to be attributable to a different condition of things ; 
for if p2 = the pressure in the receiver, »; = the termin: 

pressure of the steam in the small cylinder, c = its volume, and 
C = the volume of the part of the large cylinder at the moment 
of cut-off, then p2 = oe or . a .". if pz <p ¢ < C, which I 
think shows that the steam in the large cylinder at the moment’ 
of cut-off occupies a larger space than that of the volume of the 
small, and therefore that wire-drawing, or expansion without 
work, has taken place in the large —— before the steam is 
cut off. Hence it appears that a different form of indicator 
diagram will be produced, and therefore the equability of motion 
destroyed by every alteration of cut-off from that first supposed, 


viz., stroke for it must be borne in mind that an equal 





indicated horse-power in each cylinder does not produce equa- 
bility of motion, but that, as I have said before, it must be com- 
bined with the same form of indicator diagram. " 
From what I have now written I hope it will appear, first, that 
in a single cylinder expansion engine of the o: form, with 
two cylinders and cranks at right angles, when working at any 
pressure of steam and at any rate of expansion, indicator di 
of the same approximate form (sometimes with wonderful exacti- 
tude) are or may be pees s and, secondly, that in the 





compound principle such indicator diagrams are only, with 
exceedingly rare exceptions, if ever, produced, 7 


If anyone who has done me the honour to read this letter will 
take the trouble to compare in the way I have suggested indicator 
diagrams taken from compound en , and will work tangential 
diagrams from them, I certainly think, if he be unprejudiced, as 
I hope I am, he can only arrive at the same conclusions with 
myself, viz., that upon this point the single cylinder expansion 
engine is the superior of the two. At any rate I shall feel 
obliged to anyone who will produce indicator diagrams from the 
same compound engines taken at different points of cut-off, which 
will prove me wrong. 


H.M.S. "BRITON" 
DIACRAM SHOWING TANCENTIAL 


FORCE OF ENCINES WHEN SPEFL 
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SCALE 48185 = 1 INCH 


Now, with respect to the diagrams taken from the Briton, I 
wish to call attention to the tangential diagram produced from 
them when compared to a tangential diagram produced from 
indicator diagrams taken from an engine of one cylinder only when 
working expansively. The dotted line in the figure is a tangential 
diagram from the indicator diagram of the small cylinder of the 
Briton, and the full line of the same figure is a diagram of the 
tangential forces upon the crank pin of the two indicator diagrams 
coultaed, and when this last is compared with the diagram 
formed by the dotted line in Fig. BI think those who do so will 
be surprised to find so indifferent a result. 
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In reply to the letters signed ‘J.B. J.” and “H. O.” in THE 
ENGINEER of the 23rd ins., allow me to quote the following passsge 
from mine in THE ENGINEER of the 16th :—‘‘ At half speed the 
mean-pressure of the low-pressure cylinder is 3°2 lb., which I will 
for the sake of argument suppose only sufficient to overcome the 
friction of the low-pressure engine”—and to ask them the object 
of their communications. They do not contradict what I have said, 
because nothing has been said by me with respect to H. M. 8. 
** Briton ” which disagrees with the ideas they have made public. 

As to looking fer good examples in the Mercantile Marine, &c., 
I consider the Royal Navy a much superior source for reliable 
information, for I know by experience that atrial of one of her 
Majesty’s ships is an honest endeavour made by disinterested 
parties to obtain facts, and that in many cases a trial in the 
merchant service is a dishonest endeavour by interested parties to 
a Poms and disguise them. 

am glad to ackowledge that I agree with ‘‘J.B.J.,” also in 
thinking that the indicator diagrams taken from the engines of the 
Briton published with my letter are a bad example ; they used to 
be considered of surpassing excellence, but to me they always 
——_ to be the worst specimen of wire-drawing I ever saw. 

at the diagrams are, taken at a speed of eight knots, I cannot 
say, but I should think that in them an —! of the high- 
pressure engine dragging the other would probably be — 

RQUES. 

S1r,—If there are no other arguments to be urged in favour of 
the compound = than those used by your correspondents 
“J. B. J.,” “H.O.,” and “ Rufus,” then is the case of the 
system weak indeed. I have no doubt that ** Arques ” can take 
care of himself, and as his views are in great measure identical 
with mine, I shall not further allude to ‘his letter. The others 
can be dis of in a very few words, 

“J. B. J.” can hardly be serious when he asks if I have heard 
of the trials of the Constance, Octavia, and Arethusa. Who, 
that has ever given any attention to marine engines, has not? 
“J. B. J.” has, however, only got half the story. He could not 
have selected a worse example for his side of the argument. To say 
nothing of the fact that the engines of the Constance hardly ever 
did any real work, that screw jacks had to be kept in the engine 
room . et joey 8 “eo centres, = yor they he to the 
verge 0 e ess wights who charge of them, it 
is a fact that they were beaten in economy by the three cylinder 
simple engines of the Octavia in the only bg pete trial 
worth the name ever made between the ships— 100 consecutive 








miles steaming at each of the three speeds named below—as the 
following facts, which I give on Rankine’s authority, will prove :— 
Consumption per indicated horse-power per hour. 
Octavia. Constance. 
Ib. Ib. 
6 ..., a ee a ee ee ee 2°31 


Ses on 4% de en ee es us oe ee os 1°95 
BUUREN «én ba’ 60 00 co 00 oe ow BO és 211 
Means of three trials.. .. .. 221 212 


Here it will be seen that at six knots the Octavia’s engines were 
more economical than those of the Constance by ‘4 Ib. per indicated 
horse-power, while at eight knots the Constance was better by 
‘21 1b., and at ten knots by ‘47 lb.; and in every instance the 
Octavia developed a higher power than the Constance, from which 
it is evident that the boilers of the Constance should give a 
higher evaporation per pound of coal than those of the rival ship. 
The pressure carried by the Constance was much higher than that 
in the Octavia, and the engines of the latter ship were by no 
means of the best type for economical working. I think I am 
justified in stating that here at least the compound system did not 
prove any better than the non-compound system. Indeed, neither 
of the engines manifested any remarkable economy. As 
“J. B. J.” relies on the navy for his arguments, will you permit 
me to ask him if he has heard of the Swinger and the Goshawk, 
in which the simple engine beat the compound with ease? 

As for “‘H. O.,” I am sorry if he is ‘‘ bewildered.” As he uses 
no arguments I shall not waste your space by referring further 
to his letter. 

‘* Rufus” hits the nail on the head. I quite agree with him 
that in the compound engine we use steam twice over, but will 
he kindly say why it is necessary that we should use steam twice 
over in u ical engines? As this use of steam twice 
over constitutes the very pith of my argument, perhaps you will 
afford me space to enunciate my theories on the subject. If they 
are unsound then, no doubt, they can be blown to ribbons, and 
so no harm will be done; but if they are not unsound, then I 
venture to think that the whole theory of the compound engine 
will appear in a new light. 

When two cylinders are so compounded that the pistons are 
always moving in opposite directions, and the compression is so 
adjusted in the large cylinder that the pressure is equal at the 
end of the stroke to that of the steam first exhausting from the 
high-pressure cylinder, then the work of expansion goes on con- 
tinuously, and we may regard the whole of the work, as regards 
the action of the steam, as though it were done in one cylinder. 
But this is not the ordinary compound marine engine, and there- 
fore what I have to say will not apply to it. In the latter no con- 
tinous expansion takes place. We have two distinct engines, one 
using steam very wastefully and delivering into a reservoir, and 
the other apparently oe with marvellous economy, and 
drawing its supply from the reservoir into which the other has 
delivered. The case is as though we had two turbines, one work- 
ing wastefully and delivering into a tank, from which the second 
working economically drew its supply. For this reason it is im- 
possible to construct a compound diagram from a right-angled 
compound engine which ly shows what is taking place, or 
which can be used as a basis of investigation. It would be as 
justifiable to combine the diagram of a high-pressure engine at a 
coalpit with that of a low-pressure condensing engine in a cotton 
mill. Every attempt to z:ake the combination is a failure, and 
thus we come to hear of “gaps” in the diagram, and such like. 
Of course it is possible to ‘‘ fudge” a diagram, but it is useless 
when fudged. To take an extreme case, Jet us suppose the re- 
ceiver to be very large, and the engines worked almost without 
expansion, then we should get a diagram like this. 
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It cannot be denied that it is theoretically possible to get such 
diagrams, and if they are not got, it is simply because some 
degree of expansion is effected by the valve gear, and because the 
reservoir is not large enough to maintain the full pressure to the 
end in the large cylinder. It would be folly to attempt to com- 
bine such diagrams and then say that the steam is expanded, or 
to attempt to arrive at the true mean pressure by any manipula- 
tion of hyp. logs. I repeat that in the compound engine with an 
intermediate receiver the only true approach to expansive work- 
ing, in the ordinary sense of the term, is obtained in the small 
cylinder, unless, what is hardly ever the case, the low-pressure 
cylinder is also fitted with a cut-off valve. We have the 
low-pressure cylinder working steam in a way which bears 
no anal whatever to ordinary expansion, and yet it is 
indisputable that the work done in it is done most eco- 
nomically. ‘‘Rufus” states that either of the cylinders 
to which I referred in my last would work only with a con- 
sumption of about 4 lb. of coal per horse per hour, but that, 
as one-half the power is got out of the steam rejected by the other, 
we have a consumption divided between the two cylinders of but 
2lb. This is on the road to the truth. However, it seems to me 
that the high-pressure engine of a compound engine, working 
against a back pressure of 15]b. or 181b., with steam of 701b. 
expanded but twice at the most, could not work for much less 
than 50 lb. of steam per horse-power per hour ; and I think in this 
your readers will bear me out. But if one-half the power is got 
at this rate, representing, say, 5b. of coal per horse per hour, 
how great must be the economy in the low-pressure engine that 
can reduce the consumption to 14 lb.! It may be said that if one- 
half the ;ower is got out of the small cylinder, then the low- 
pressure cylinder can at most halve the consumption. But the 
consumption of fuel is but—vide all modern trial trips—1} lb. per 
horse perhour. If the boilers evaporate 11 lb. of water per pound 
of coal—and they do not—then the consumption of steam per 
horse per hour can be only 1°5X11=16'5 lb, of steam per horse per 
hour. Now I find on looking at the reports of the trials of agri- 
cultural engines at Cardiff, that the best engines with jacketed 
cylinders expanding 80 1b. steam five or six times, and working 
against 15 lb. back pressure—that of the air—used about 33 lb. of 
steam per horse-power per hour. Can it be credited that the high 
pe of a compound engine, working with steam cut off at 4 or 

stroke, and with a back pressure of 15,18, or 201b., can work 
for 33 1b. of steam per horse per hour, or that such an engine could 
be made to work for 31b. of coal per horse perhour? Yet this is 
what we are expected to believe. 

It may be asked then how I reconcile the facts. In this 
way. In the first place I do not believe that any marine 
engine regularly works for 1} 1b. of coal per horse per hour. .The 
power is always over-estimated; and wee have no doubt that 
“*Rufas’” estimate is partly right, and that the high-pressure 
engine does work occasionally for 4 1b. or 44 1b. per horse per hour. 

t by no means follows, however, that the low-pressure cylinder 
could also use steam at the same rate. e low-pressure cylinder 
has always to work with steam which is fully saturated with 
moisture, and has “ lost condition.” And I am justified in saying 


that there must be some peculiar element of economy in the low- 
pressure engine which permits it to give the satisfactory results 
which it does with such poor stnf, 
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the nature of this element I will now come; I shall be as brief as 


possible. ie 

I hold that the true cause of the economy of working in the 
low-pressure cylinder is due to the fact that its steam is used 
wholly expansively. I will be accused here of inconsistency, but 
there is none. The steam is not used expansively in the ord inary 
way, but the supply being drawn from a reservoir of limited 
capacity, the pressure falls as the piston moves, but the curve got 
in practice is not the true hyperbolic curve, nor an approach to 
it. -It is that sort of curve got when steam is wire-drawn. 
this as it may, it is evident that whatever part of the work is done 
ina cylinder by the full pressure part of the stroke must be 
wastefully done, while that —~ of the work done by expansion 
is economically done. This being the case, as the in the 
low-pressure cylinder corresponds only with the ex: ive portion 
of the stroke, the steam must be used economically. But apart 
from the mere question of economy, there is a substantial advap- 
tage in using steam in this way, as proved by all the indicator 
cards I have ever taken or seen which deserves attention. If 
you can spare me the space I shall deal with this in another 
letter, and endeavour to show its practical application. 

Isle of Dogs, Oct. 27th. X. 





S1r,—Will you allow me to suggest to “‘X.” that it is begging 
the question to assume that the high pressure engine of a com- 
pound must be most wasteful of fuel? I think it is not improbable 
that steam is used in these engines to fair advantage, because the 
temperature at the end of the stroke is so nearly that at the 
beginning that little or no condensation takes place within them, 
as would be the case if they worked with a condenser and a 
vacuum. It is no use totry to fin power by a condenser and 
expansion down to a low terminal pressure, if we thereby cool the 
cylinder so much at each stroke that much steam is condensed in 
heating it up again. J.E. 





MECHANICAL PUDDLING. 


Srr,—In an article on ‘‘ Mechanical Puddling” in your last 
impression, speaking of the agitation of the iron during boiling, 
you say that “in the Spencer furnace there is still less chance of 
agitation than in its rival, the latter being pentagonal in cross 
section while the former is cylindrical.” This is an error, as my 
furnace is square in cross section, and is, therefore, better calcu- 
lated to agitate the iron than Mr. Crampton’s pentagonal section. 
Mr. Crampton’s theory, that the constant maintenance of a very 
high temperature throughout the whole process of puddling is the 
means of eliminating the phosphorus, is contrary to my experience. 
Some of the best results from my furnace have been obtained from 
charges worked at comparatively low temperatures. 

ADAM SPENCER. 

West Hartlepool Ironworks, West Hartlepool, Oct. 27th. 








Srr,—Will you kindly afford me space for the following state- 
ment of facts having reference to a letter upon the above subject 
by Mr. Adam Spencer, which appeared in your last issue? Mr. 
Spencer quotes the following passage from my paper: ‘** According 
to Mr, Spencer’s statement he has effected a saving of 15s. per ton 
of puddled bar in materials and fuel,” and then adds, ‘*I deny 
ever having made such a statement.” When applying to Mr. 
Spencer by letter, for information respecting the results of the 
working of his rotary puddling furnace, I puta series of questions 
which I carefully framed as pointedly and as tersely as I could, 
to save all chance of misapprehension, Amongst them was the 
following : I quote from the press copy of my letter, “What 
saving do you prove to make as against the old system?” Mr. 
Spencer sent me no answers to these questions, but wrote: ‘‘ Mr. 
Price of the Royal Gun Factories, Woolwich, has very many of 
my results, I have instructed him to let you have them, and any 
other information which he may possess about my machine.” 

My application to Mr. Price elicited a prompt response from 
that gentleman, in which he replied seriatim to my questions. 
From his letter, now before me, I quote the following : ‘‘ Reply 
to question No. 1 : ordinary furnace requires material for one ton 
of puddled bar—21}, ewt. of pig iron, 4s. per cwt., £4 6s, ; 24 owt. of 
coal, 10s. per ton, 12s, ; 8 cwt. of fettling, 30s. per ton, 12s.; total, 
£5 10s. Spencer’s furnace: 19} cwt. of pig iron, 4s. per cwt., £3 
1%s.; 12 ewt. of coal, 10s, per ton, 6s. ; 7 cwt. of fetting, 30s. per ton, 
10s,; total, £4 15s ; saving on material 15s. per ton. Noallowance 
is made for the difference in labour, which a number of revolvers 
it is supposed will materially reduce.” In consequence of Mr. 
Spencer's statement that Mr. Price had very many of his results, 
I took for granted that the figures above quoted, sent me by Mr. 
Price, were given upon the authority of Mr. Spencer, and so, to 
avoid circumlocution I attributed the stat t to Mr. Sp in 
my paper. Mr. Price was present when my paper was read and 
did not demur to my statement. Whether the figures given are 
correct is a point which I leave Mr. Price and Mr, Spencer to 
discuss, 

Mr. Spencer—as he states—asked me to correct the statement 
made in my paper, at the discussion which took place upon it 
before the Society of Engineers, on the 19th instant, which I 
did, giving the same explanation as I now do through your columns. 

T have now explained the cause of what Mr. Spencer calls my 
misstatement, but it appears to me, Sir, that some explanation is 
now due from Mr, Spencer to the Society of Engineers and to 
the public, if not to myself, with regard to one very important 
point in connection with the S puddling furnace, viz., the 
economy of its working. If the saving effected by it as against 
the ordinary puddling furnace is not 15s. per ton, what is it’? 
Mr. Spencer in his very curt letter to m: does not vouchsafe 
information, neither is it given in his letter which you printed last 
week. Of course he has a perfect right to withhold it, but having 
virtually repudiated the figures of his agent or representative, Mr. 
Price, he might at least under the circumstances favour the public 
= - own. 

ith regard to Mr. Spencer's last paragraph, I readily admit that 
I received in a slightly altered form and with some slight varations 
of figures, and accompanied by much detail, the information he 
appends with respect to what he terms the “‘first year’s work,” and 
which appears to me to have been the last as well as the first, inas- 
much as the statement—now before me—commences August 3rd, 
1872, and ends September 6th, 1873, and inasmuch also as Mr. 
Price, under date of 3rd instant, wrote me, ‘the furnace” 
(Spencer) “stopped at the end of last year.” This last fact is 
stated in my paper, and is not disputed by Mr. Spencer. I also 
admit with equal readiness that I received a large mass of infor- 
mation resp g the Sp furnace, “a portion only of which” 
—to paraphrase Mr, Spencer—‘“‘I thought fit to make use of.” 

I endeavoured by all means in my power to render my paper a 
faithful reflex of the present position of that most important 
question—mechanical puddling—and if I failed to do so upon one 
point it was not through indolence in seeking information. I can 
only hope that the present explanation will prove as satisfactory 
to your readers as it did to the members of the Society of Engineers, 

and will not prove too long for insertion in your journal. 
. Perky F, Nursey. 

6, Westminster-chambers, Victoria-street, S.W., Oct, 27th. 








RAILWAY BAR CORROSION, 

S1r,—In your impression of the 16th inst., page 285, amongst 
your “ Notes and Memoranda,” my attention has been drawn to 
an account of a discussion which had taken place at the last meet- 
ing of the American Asssociation for the Advancement of Science 
upon a paper by Professor Haldeman upon the subject of the rela- 
tive corrosion of railway bars when in use and when not exposed 
to traffic. This question excited much interest in this count 
some thirty ya ago, and the British Association for the Ad- 
vancement of Science requested me to experiment upon the sub- 


ject, placing a grant of money at my disposal for the purpose. 





The result of that inquiry will be found in my report in the volume 
for 1849 of ‘‘ The Reports of the British Association.” As the ex- 
istence of this report does not seem to have been known to the 
American engineers and men of science who took in the above 
discussion, and as labours dating so far back to a certain ex- 
tent buried from the practical engineering world by the nature of 
the work in which it was —, it may interest some of your 
readers on both sides of the Atlantic to have attention thus re- 
called to it. I shall not here attempt any — of the contents 
of that report, further than to state that I believe it sets at rest 
the main practical question. Rails while in use do corrode less 
than the same rails exposed to the same influences of weather, 
and moisture, &c., but not rolled over. The reasons for this dif- 
ference are shown to be explicable upon well-known chemical and 
physical principles, and are not due to any supposed occult action 
of vibration, the real effect of which on the travelled over line is 
continually to shake off the rust formed so as to prevent its pro- 
longed contact with the metallic iron from accelerating the corro- 
sion of the latter, the converse being the case with the rails not 
in use. For amore complete view of the many other and some- 
what complicated conditions which belong to the subject, I must 
refer to the report itself. ROBERT MALLET, 

Westminster, Oct, 27th. 

THE CARRIAGE OF GUNPOWDER. 

Str,-—-The verdict of the jury summoned on the inquest concern- 
ing the late disaster on the t’s Canal makes it evident that 
notonly gunpowder, but benzolineand petroleum exploded. Whether 
it was the vapour given off by these last that ignited, or whether the 
disaster was caused by lightning, itis clearit could not have occurred 
by either of these causes had these inflammable and explosive 
materials been carried in water-tight vessels floating with one inch of 
water over them. That sucha vessel would not be of difficult con- 
struction for thestill water of canalsis evident from the construction 
of floating sea-going batteries with a deck almost on a level with 
the water, crossing the ocean. Sucha vessel fora canal, closed 
securely and duly ballasted when loaded at the place where the 
cargo was taken in, would remain secure from fire sparks, whether 
of the engine fire or tobacco, and from any casual injury by spilling 
of casks till taken out at the place of consignment, and there 
would be the avoidance of mixture with any other sort of cargo, 
which would promote general safety, and towing would be no more 
difficult with a steamer at present if the sunk tank were 
placed between two others that were s F. N.C, 








STEAM PUMP CONDENSERS, 

Str, Feeling convinced that many of your readers, like myself, 
are much interested in the modern improvements in mine steam 
pumping machinery, I venture to occupy your valuable space by a 
ew remarks upon a rather a lous testi ial published in 
your journal by Messrs. Tangye Bros. and Holman, the well-known 

‘Special ” steam pump manufacturers, relative to the gain in 
economy, consequent upon the employment, in connection with 
one of their steam pumps, of one of those modern ingenious exhaust 
steam condensers, in which the stream of water passed through the 
pump is utilised to produce a vacuum im the exhaust stroke of 
the piston. An increase of 95 per cent. of the whole work done is 
seriously vouched for in the said testimonial as a result upon the 
use of such a condenser. It is superfluous to remark that even if 
a portion of this apparently enormous gain could be obtained by 
such condensation, no steam pumping engine would be complete 
without a condenser. 

I cannot but think that the aforesaid firm have been rash in pub- 
lishing, as a fact, a testimonial which contains in itself its own 
refutation. Taking the facts as stated, the pump is working at a 
pressure of 36 lb. per square inch on the steam gauge, and with a 
steady vacuum of 21}in., equal, say, 104 1b. per square inch, giving a 
total pressure of 464 lb.; the condenser is now thrown out of action 
and the exhaust steam is discharged into the atmosphere. Now 
this can only remove the 104 lb. per square inch due to the conden- 
ser, and perhaps another 2 |b, as back | pecan in delivering into 
the atmosphere, so that the total loss of pressure is 124 lb, out of 
46} lb., equal ly 27 per cent. of the use of the condenser. 
These theoretical facts would give an economical gain of barely 37 
per cent. on the work done without a condenser at the utmost. 

To state seriously that with this increase of 37 per cent. power 
by the use of the condenser, an increase of 95 per cent. in the 
effective work done should be obtained, isa palpable absurdity, and 
the actual facts—which I do not doubt—-of the amount of accelera- 
tion under the two circumstances must be otherwise explained ; 
and I think may be done in such a way as to explode the false 
ideas of any very great economy resulting from the use of these con- 
densers, their great utility lying in the great facilities which 
they offer for getting rid of the exhaust steam of underground 
steam pumps, 

A vacuum is obtained in such condensers by the throttling of 
the suction water way, the velocity of passage of the water being 
thus greatly inc by the suction pull of the pump. It is thus 
easily seen that though a vacuum is obtained bebind the fast 
moving column of condensed water and steam, it is obtained at the 
expense of an equal vacuum strain upon the pump piston, and 
the effective gain will be only the vacuum pressure multiplied 
into the : ce of areas of the cylinder and pump pistons—often 
very sm: 

Then to explain the increased acceleration produced by the use 
of the condenser, it is well known to those acquainted with the 
action of pumps, that if a suction be unduly lengthened so that the 
pump begins to fail todraw water, the effect is a great acceleration 
of speed if the power remains the same, since the barrel being no 
longer properly filled with water. the piston is no longer duly 
maa but plays backwards and forwards on an elastic cushion. 
Is this to be taken as evidence of i d and effective work ? ln 
the same manner the action of the aforesaid steam pump may be 
explained ; the high vacuum necessitates a great throttling mf the 
suction pipe, and probably a —_ quantity of steam, uncondensed 
for want of water, is delive into the pump. In this way the 
acceleration of the pump might be doubled without any larger 
uantity,of water being delivered ; it might, in fact, be less, and 
t feel convinced that if the testimonialist, Mr. Thompson, had 
measured his effective increase of work by the quantity of water 
delivered, rather than by the acceleration, he would have been 
astonished as to where his 95 per cent. increase of efficiency had 
disappeared to, There is one other possible explanation of the 
above facts of decrease in acceleration by exhausting into the 
atmosphere, and that is, that the back pressure of the pump under 
such circumstances rose to 12 lb, or 13 lb., but this, for the sake of 
the pump, I should be sorry to suppose. Joun C, FEL, 
1, Devonshire-place, Haverstock-bill, Oct. 27th. 











THE SEWAGE OF GRANTHAM. 

S1rn,—THE ENGINEER of the 23rd October last contains on page 
302 an article headed ‘‘ Report to the Town Council of Barnsley 
by the Committee appointed to Visit Localities where Sewage 
Works are in tion,” and this article contains as part of the 
report, under the heading ‘‘ Grantham,” some statements which 
are incorrect and without foundation. e misstatements are :— 
(1) “* The works were originally constructed to deal with the sewage 
by Hillé’s process.” The fact is, the four sewage tanks at Grantham 
were constructed by the late Mr. Lawson, C.E., who carried out 
the drainage of Grantham years before I thought of treating the 
sewage of that town. The tanks were built as subsidence tanks, 
and not for the — of my process. I simply used the 
sewage pits as I found them, witho ut making the slightest alter 
ation in their construction or size, (2) ‘‘Hillé’s process, which con- 
sists of treating the raw sewage with a solution containing princi- 
oye salts of iron, was in force up to about three months ago, when 
t was abandoned, on the g d of cost.” The fact is, I purified 








the sewage at Grantham from September to December, 1873 ; the 
Pp i B agent I employ does not contain a particle of any salt of | 
iron, and the process was not abandoned on t of cost, but 





hat 


temporarily discontinued on t of diff the 
three meme» be of Grantham, agg and Little Gonerby— all 





three discharging their sewage into the above-mentioned four 
tanks, but the two last parishes i to bear part of the 
for purification. 


ex 
The only correct statement in the report about my process is 
that the results were very satisfactory: that has been the case 
wherever my system has been used, and this fact can easily be 
ascertained at Wimbledon, where it has been in constant operation 
for the last four and a-half years. However, such misstatements as 
those contained in the report are likely to do me seriousinjury, and 
I shall feel obliged for your kindly inserting this letter in your next 
b tradicting the above incorrect statements in the 
‘Report to the Town Council of Barnsley by the Committee 
appointed to Visit Localities where Sewage Works are in Opera- 
ation.” J. HILe. 
Oct. 28th, 1874. 
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Grants and Datesof Provisional Protection for Six Months. 

3385. Improvements in the construction of Poraro-piocinc Macuines, 
the applieation of riddles thereto, and the combination of these 
improvements with reaping machines, whereby the latter may be 
readily converted to serve the purpose of igging machines, and 
reconverted to their original use as required, Charles Jameson Christie, 
Westbank, Tranent, Haddingtonshire, N.B. 

3389. Improvements in Looms for Weavinoc, Thomas Longworth and 
Francis Lloyd Jones, Blackburn, Lancashire. 

3390. Improvements in apparatus for TeLecrRaPHina by means of 
Reriectep Liont, Henry Christopher Mance, Magdala-terrace, Manor- 
road, Brockley, Kent. 

8391. Improvements in Feepinc Macuinery or quent for woollen or 
ae oS + ga substances, Charles Jubb and Jobn Dransfield, Dewsbury, 
Yorkshire. 

3392. Improvements in Preservinc Woop, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Henri Nicolas Roge, 
Edouard Poret, Pierre Hypolite Baffoy, and Pierre Stanislas Eleonore 
Dupré, Paris.—3rd October, 1874. 

3393. Improvements in Marine Evores for Drivinc Pappves, Daniel 
Rankin, Greenock, Renfrewshire, N.B. 

$394. Improvements in Coats and other articles of wearing apparel, 
George Dyson, Bradford, Yorksbire. 

3395. Improvements in Hotpers or Fires for holding or filing letters, 
invoices, music, and other papers, William York Marston, Birmingham. 

3396. Imp ts in facture of ALLoys of Lnon, Alexander 
Browne, Southampt g8, Holborn.—A communication from 

the Foundries and Forges Company, Terre Noire, La Voulte, Bess?ges, 





e 
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France. 

$397. Improvements in Rocx-portnc Macuivery, David Thomson, Old- 
street, London. 

3398, An improved mode or method of Supptyixc Arr to MILLsToNEs, 
and in the apparatus used therefor, James Higginbottom and Edward 
Hutchinson, Liverpool. 

3399. Improvements in Breeca-Loapino Cannon and in projectiles for 
the same, and for other guns of large calibre, Henry Gardner, Fleet- 
street, London. — A communication from Lewis Wells Broadwell, 
Vienna. 

3400. Improvements in apparatus for Vewntitatinc Sewers, Drains, 
Rooms, and other buildings, Edward Gregson Banner, Billiter-square, 
London. 

$401. An improved Emproiperino Macaine, Alexander Melville Clark, 
Chancery-lane, London.— A communication from Francois Michalet 
and Pascal Bourget, Lyons.—5th October, 1874. 

3402. Improvements in appliances for Economisinc the Consumrtion of 
Fvet, Edmund Hawken, Tachbrook-street, Pimlico, London. 

3404. An improved SeLr-LicaTine and ExtincvuisHine Apparatus, Henry 
Trotter, North Shields, Northumberland. 

3405. An improved Sieve Tar, Richard Ainsworth, Blackburn, Lanca- 
shire. 

3406. An improved Setr-actinc Mitt for Grinptno Correr and other 
substances, William Edward Gedge, Wellington-street. Strand, London. 
—A communication from Messrs. Redon and Co , Paris. 

3408. Improvements in the manufacture of CaitLep Rotts for rolling 
and planishing metals, and for other like purposes, John Robbins, John 
Wood, and James Allbut, Tipton, Staffordshire. 

3409. Improvements in the manufacture of Loorgep Fasric3, and in the 
. re employed therein, William Cotton, Loughborough, Leicester- 
shire. 


$410. Improvements in the construction of Painters’ Tyre Cases, William 
Shaw, Strand, London. 

$412. Imy ts in hinery for Currive and Partno Ort and other 
Cakes made from vegetable seeds, Isaac Cowley, Hull, Yorkshire 

3413. A Comsinep Dry Eartn Coser, CinpeR Steve, Kussisn Screen, 
er Bix, and Box for the storage of dry earth, George Green, Ipswich, 

uffolk. 

$414. Improvements in AvtomaTic Fire and BurGtar ALARrms applicable 
to dwellings and warehouses, and in other places, Frederick Herbert 
William Higgins, Cornhill, London. 

3415. Improvements in machinery for the manufacture of Lar-wELpED 
Iron Tuses, and of skelps for the manufacture of iron tubes and other 
tubes, George Henri Marc Muntz, Church-hill House, Handsworth, 
Staffordshire. 

3416. Improvements in Steam BorLers, John Wilson, Leeds, Yorkshire. 

3418. Improvements in Prerartno Yarnsfor the manufacture of TaRgaD, 
and in the machinery employed therefor, John Hutcheson, Glasgow, 
Lanarkshire, N.B. 

$419. Improvements in Consvminc Gasrovs Propucts of ComsusTION 
produced in furnaces and fire-grates, and in the means or apparatus 
employed therefor, John Stirling and Thomas Peacock, Coatbridge, 
Tooadechive, N.B. 

$420. An improved Exgcrric Batrery, and methods of preparing the 
same, Alexander Melville Clark, Chancery-lane, London.—A communi- 
cation from Joseph Charles Clamond and Ladislas Adolphe Gaiffe, 
Paris.—6th October, 1874. 

$422. Improvements in apparatus employed in the manufacture of 
EaRTHENWARE Borttces and other casthenware or pottery ware articles, 
Thomas Murray, Portobello, Midlothian, N.B., and Spencer Crighton, 
Manchester. 

3424. Improvements in Brescu-Loapinc Smatt Aras, William Middle- 
ditch Scott, Birmingham. 

3426. An improved machine for Currino Fives, Maurice Mondon, Boule- 
vart de Clichy, 

$428. An improved mode of and means for Supriyinc Water to Steam 
BoILers, rge Haseltine, Southampton-buildings, on.—A com- 
munication from Peter Woods, Melbourne, Victoria, Australia 

$430. Improvements in machinery for BeeTiinc Fasrics, Yarns, and 
fibrous substances, Foster Connor, Belfast, Antrim, Ireland. 

2432. A new and improved process of Propucinc Srersoryer and 
Exvectrotyre Piates or Biocks from lithographic stones for letter- 

ress printing and similar purposes, Thomas Spears Johnston, Edin- 
urgh, Midlothian, N.B. 

$434. Improvements in Lerrerpress Paiytinc Macatvery, William 
Edward Newton, Chan -lane. London. — A communication from 
Richard March Hoe, New York, U.S. 

3436. A ComBinep Drituine and Praninc Macutye for circular work, 
Thomas Campbell, John William Campbell, and John Hunter, Dolphin 
Foundry, Hunslet, near leeds, Yorkshire. 

3438. Improvements in the construction and adaptation of Stancaions 
to Ratway Trucks and road vehicles, Sampson Chapman, Stratford 
New Town, Essex.—7th October, 1874. 

2156. New or improved Paope.uers for bathers, Charles Peachey Holliss, 
Glasgow, Lanarkshire, N.B.—22nd June, 1874. 

2333. Improvements in PeramBuLators, William Gadd, Barton Arcade, 
Manchester. —3rd July, 1874. 

3031. An improved machine for Tramways, Traction, and Locomotion, 
Ferdinando Tommasi, Paris.—4th September, 1874. 

$175. Im eo in > A “ _, Boxss, gg Bennie 
Mcllvride, Glasgow, Lanar .B.— Septer , 1874. 

8201. Improvements in Rattway Sienars, Ebenezer Entwistle, Black- 
burn, hire.—19th September, 1874. 

$236, An impr t in appli for WATER-pREssING for medical and 

er Yad Robert Silvester, Clapham Common, Surrey.— 
2nd tember, 1874. 

3288. on vements in ORDNANCE and ProsectiLes to be used therewith, 
Richard Robert Moffatt, Water-street, Liverpool —25th September, 1874. 

$305. Improvements in Harvestino MacHines, Bernhard Samuelson and 
William George Manwaring, Banbury, O —26th Sep , 
1874. 

3312. Improvements in CLEANING, FrmisninG, and ComPLeTino PLATEs 
Coaren with Tix or TERNE, a therefor, _ ur Gilbert. 


P e, near ea, Glamorganshire, an 
Gething, William Gething, and David Jenkins, Aberdulais, near Neath, 


G \ 
$322. A Rorary Wes Perrectino Prarxtixo Macrine, Francis Donnison 
and Francis Horatio Donnison, Newcastle-on- Tyne. 
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8417. A new method for the Savino of Nitre in the mantifacturé of 
sulphuric acid, and apparatus therefor, Thomas Scott, The Glen, Cork, 
Ireland.—6th October, 1874. 

3423. Impr ts in the methods of and in apparatus for LuBRICATING 
the Stipes of Steam Enoryes and other machinery, and for filtering 
the lubricant employed, James Woodcock, Manchester. 

3425. Improvements in Cootine, REFRIGERATING, and IceMakiNG, and in 
apparatus et therein, Joshua Slddeley and Frederick Noel 

ackay, Liverpool. 

3427. Improved means and apparatus for Horstinc and Lowerinc Goons, 
MERCHANDISE, or other articles by hydraulic power, John Hitchen, 
Halifax, Yorkshire. 

3431. Improvements in TaNN1NG, and in the apparatus employed therein, 
John Henry Johnson, Lincoln’s-iun-fields, London.—A communication 
from Auguste de Méritens, Paris. 

3433. Improvements in InDIA-RUBBER Mars for use in doorways, lobbies, 
and or-floors, Isaac Blue Harris, Castle Mills, Fountainbridge, Edin- 
burgh, Midlothian, N.B. 

8437. Improvements in the manufacture of Banps or Straps, and of 
washers, sheets, rings, discs, and packing and insertion pieces for 
various purposes, James George Ingram, Wilmer-gardens, Hoxton, 
London. 

8439. Improvements in Bau Vatves, John Albert Huggett, Ferndiale- 
road, Clapham, Surrey.—-7th October, 1874. 

8441. Improvements in apparatus for Orenina and CLEANING CoTTON or 
other fibrous materials, George Ashworth and Elijah Ashworth, 
Manchester. 

3442. Improvements in DoUBLE-BARRELLED SPORTING BREECH-LOADING 
Fire-arms, George Jeffries, Norwich, 

3444. Improvements in Tyre and TRANSFERRING APPARATUS to be used in 
the process of printing, producing, transferring, or applying letters, 
devices, and designs upon or to glass, china, porcelain, metals, 
enamelled or polished surfaces, and articles of a fragile character, 
Walter Rowland Holyoake, Hayter House, Marylebone-road, London. 

8445. Improvements in BRAKE APPARATUS for railway carriages, Alexander 
Walker, Campbell-road, Bow, London. 

3446. Improvements in the construction of apparatus for Heatine and 
Mixine the Mareriats employed in the manufacture of ARTIFICIAL 
Fvet, and in the application of heat to such apparatus, Thomas Edward 
Heath, Thomas Evens, and Thomas Edward Heath, jun., Cardiff, 
Glamorganshire. 

3447. Improvements in the construction of PLovons, Zacharias Tregen- 
owan Williams, Liskeard, Cornwall. 

8448. Improvements in the manufacture of EARTHENWARE Bort es for 
containing aérated or effervescing liquids, Hiram Codd, Grove-lane, 
Camberwell, Surrey. 

2449, An improvement in Four-wHEELED CARRIAGES, James Dakers, 
Aberdeen, N.B. 

3450. Improved apparatus for Hotpine Sacks while being filled with 
corn, seed, flour, coal, or other produce or merchandise, Alfred William 
Tooley, Dunstable, Bedfordshire. 

$451. Improvements in the treatment of MeTaLiic Supstances for the 
——- of converting them into marketable articles, William Edward 

Newton, Chancery-lane, mdon.—A communication from Clement 
Roswag, Paris.—8th October, 1874. 

$453. Improvements in Dyin Cotron Biack for weaving elastic web and 
other fabrics, William Lowe, Derby. 

$454. Improvements in FinisutnG or DresstnG TEXTILE Fasrics, 
Frederick Stichbury, Vicarage-road, Leyton, Essex. 

$455. Improvements in Pressure and Vacuum Gavuaes, Thomas William 
Westerby, Hawthorne-place, New Wortley, Yorkshire. 

3456. Improvements in the method of and apparatus for CLeanina Boots 
and SHoes, Samucl Townsend, Mirfield, Yorkshire. 

3457. Improvements in Catcrnina KitNs, Charles William Siemens, 
Queen Anne’s-gate, Westminster, and Andrew Stein, Betchworth, 
Surrey. 

3458. Improved apparatus for Heatina ConsERVATORIES, CHURCHES, and 
other buildings, Charies Ezari, Manchester. 

$459. Improvements in the mode of Treatina and CLARIFYING SEWAGE or 
other Impure WaTERS, Samuel Hallsworth, Armley, near Leeds, York- 
shire, and Richard Bailes, Woodhouse Carr, Leeds, Yorkshire. 

3460. A new or improved apparatus for Heatina by Gas, William McKay, 
Carnoustie, Forfarshire, N.B. 

8462. Improvements in machinery for the manufacture of WeLpED Iron 
and Steet Tuses, John Huggins, Birmingham. 

8463. Improvements in PortManTEAus, Harry Townson, Birmingham. 

8464. Improvements in Gas and other Lamps, Samuel Hickling Parkes, 
Birmingham. 

8466. Improvements in Kircnen Ranoes, George Wright, ,Rotherham, 
Yorkshire, and Thomas Redmayne, Sheflield. 

8468. Improvements in Fixinc and Securtne Ruppers to the sterns of 
rowing or sailing boats, and in the construction of hinges und butts, 
Alfred James Little, Campden-hill-gardens, Kensington, London. 

3469. Improvements in the method of and apparatus used for revivifying 
the materials or agents employed for Purirvixne Gas used for lighting 
and heating purposes, Ernst Kérting, Manchester. 

3470. Improvements in Pencit-cases and other similar articles, Michael 
Henry, Fleet-chambers, Fleet-street, London.—A communication from 
Alonzo T. Cross, Providence, Rhode Island, U.S. 

3471. Improvements in the mode of and apparatus for ComprEssinG and 
RaReEFYING F.ivips applicable for forcing, driving, or drawing gases 
through liquids or other matters, and also for filtering and for other 
useful purposes, Ernst Kérting, Manchester. 

3472. Improvements in the manufacture of AmmoniacaL Sats, Henry 
Young Darracott Scott, Ealing, Middlesex. 

8473. Improvements in the construction of RatLway Sicnav and other 
Lamps for burning hydrocarbon oils, Frederick Henry Smith, Peckham 
Rye, Surrey. 

8474. An improved Takino-up and Lerrinc-orr Motion applicable to 
Looms for WeavinG, part of the invention being applicable to sizeing 
and other machines for preparing warps, Ferdinand Henry Ziffer, 
Manchester.—9th October, 1874. 

8475. Improvements in RaiLway Brakes, Edmund Chadwick, Douglas, 
Isle of Man. 

3476. A new or improved Hypro-THERMIC VEHICLE Syuies with 
horse-power in tramway traction, Ferdinando T: i, Paris. 

8477. Improvements in apparatus for the manufacture of Tires and 
Quarries, James Brindley Inskeep, Madeley, Staffordshire. 

8480. An improvement or improvements in the manufacture of GuaRD or 
Wartcu Cuarns and other like ornamental chains, James Henry Mole, 








Birmingham. 

2481. Improvements in the manufacture of Sasu Lines and other lines, 
cords, and ropes, George Edwin Mewis, Birmingham. 

8484. A new or improved fabric suitable for use as FLoorciotu, and for 
various other purposes, and the method and hinery f 
turing the same, Harrison Benjamin Meech, Chancery-lane, London. 

8486. Improvements in PuppLING Iroy, and in the machinery employed 
therefor, William Foulis, Glasgow, Lanarkshire, N.B. 

8487. Improvements in Cuarcina and Drawino Rertorts, and in the 
machinery or apparatus employed therefor, William Foulis, Glasgow, 
Lanarkshire, N.B. 

8488. Improvements in the manufacture of Inon and Sreet, and in 
furnaces and apparatus connected therewith, Andrew Barclay, Kil- 
marnock, Ayrshire, N.B. 

8490. Improvements in Bortnc Rocks, and in the apparatus employed 
therefor, Frank Wirth, Frankfort-on-the-Maine, Germany.— A com- 
munication from the Machi Manufacturing C y, “* Humboldt,” 
Kalk, near Cologne, Germany. 

8491. Improvements in machinery for Diaoinc Lanp and making drains, 
Thomas Forster Hall, St:atford, Essex.—1l0th October, 1874. 

8492. Improvements in Brickmakinc Macuines, John Liddell, Glasgow, 
Lanarkshire, N.B. 

8493. A new and improved Overneap Sewina Macuine, James Laing, 
Dundee, Forfarshire, N.B. 

8491. Improvements in Motive Power Encines and mechanism for 
transmitting power, James Craig, Archibald Fulton Craig, and 
Alexander Morton Strathern, Paisley, Renfrewshire, N.B. 

3495. Improvements in apparatus for WorkinG the Sionats of Rartways, 
John Stinson Farmer, Canterbury-road, Kilburn, Middlesex. 

8496. Improvements in Meta Cartrinoes, Ernst Engle, St. Petersburg. 

3498, Improvements in instruments for Crackina Nuts, CRusHING Bones, 
and other like purposes, Thomas Aldridge Weston, Birmingham, 
Warwickshire. 

8499. A new or improved construction of PortaBLe Seat or Caan, 
applicable also to the construction of portable tables, bedsteads, an 
other articles of furniture, William Edward Gedge, Wellington-street, 
Strand, London. — A communication from Jean Benoit Granjon, 
Chatonnay (Istre), France. 

3500. Improvements in the construction of CHANDELIERS, GASELIERs, 
Pit Caces, and other similar — Herman Taplay, Stafford. 

8501. Improvements in Stream ILERS or GENERATORS, William Arnold, 
Barnsley, Yorkshire. 








8502. Improved arrangements for Preventive the Escape of Noxio0s | 
'y 


Vapours and Gases from Cement Kitns and such like furnaces 
neutralising and deodorising and utilising said vapours and gases, 
William Gostwick Gard, Dunstable, Bedfordshi i 

8503. Improvements in Enxoines for driving, wanting, ond pumping 
pu 8, John Richardson, Perseverance Ironworks, coln. 

8504. Improvements in the mode of and ype for ELEVATING or 
otherwise ImpeLLine Matrers or MaTER1AL8 for various useful p' ¥ 
Ernst Koérting, Manchester. 

8605. Improvements in the mode of and a tus for VENTILATING, 
Drvina, Cootrne, and Distittine, Ernst Korting, Manchester. 








3506. Improvements in the mode of and apparatus for VenTILaTING 


Rattway Carriages and other structures, Ernst Kérting, Manchester. 

8507. Improvements in Furnaces, FiREPLACEs, or apparatus used for 
heating purposes, Ernst Kérting, Manchester. 

3508. Improvements in the construction of Fioors, Roors, WALLS, 
CoLumns, and other parts of buildings, parts of which improvements 
are also applicable to the construction of external floors, fences, and 
— structures or erections, James Leonard Plimpton, Bedford-place, 

ndon. 

3510. Improvements in Dry Ciosers, Nimrod Walter, Reigate, Surrey.— 
12th October, 1874. 

3513. Improvements in Sewinc Macutnes, James Warwick, Manchester. 

3521. Improved means for CommunicaTina between PasseNnGers and the 
Guarp and Exoine Driver of Raitway Trains, William Henry Preece 
and Charles Goldstone, Southampton, James Radcliffe, Retford, 
Nottinghamshire, and Matthew Gray, Blackheath, Kent. 

8523. A new Motive Power Macaine, William Robert Morrison, 
Petherton-road, Highbury New Park, London.—13th October, 1874. 

3525. An improved FiLterine Apparatvs, especially adapted for d 
and ships’ use, John George Kirtley, Monkwearmouth, Sunderland, 
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3529. An improved ‘‘SHeppinc Macuine” or “ Dossy” for looms for 
weaving, Edward Smith, Blackburn, Lancashire. 

3535. Improvements in Comsinep Enoines and Borers for winding, 
hauling, pumping, air-compressing, and other purposes, David Greig 
and William Daniel, Steam Plough Works, Leeds, Yorkshire. 

3537. Improvements in the construction and arrangement of FLoors for 
Dryino Bricks or other articles, William Short Batley and Jona‘ 
Watkinson, Leeds, Yorkshire. 

3539. Improvements in ARRANGING and Mountina Suips’ Compasses to 
prevent local attraction, Herbert John Such, Tottenham, Middlesex.— 
A communication from Felix Henry Benary, Thomas T. Anthony, and 
Carl Heinrich E. Seimunds, Hong Kong, China.—14th October, 1874. 

3541. An improved Press for GLazine or PoLisHine PHoToGRaPus, CaRDs, 
or other similar articles, William Cleary, Bolton, Lancashire. 

3543. Improvements in Stays and Corsets, Charles Francis Walter Joyce, 
Market-place, Upper Holloway, London. 

3545. Imp’ ts in hinery for ExHaustine and Propectine Arr, 
—_ and other fluids and liquids, Robert Johnson, Bradford, York- 
shire. 

3547. A new or improved WaTerrroor Packinc MarTeriaL, Martin 
Rourke, Newton Heath, near Manchester. 

3549. Improvements in Direct-actinc Pumps, worked by steam or com- 
pressed air, John Hamilton, Smethwick, Staffordshire. 

. Imp ts in effecting the Separation of Metas from their 
Ores or from products containing metals, Frederick John King, 
Bishopsgate-avenue, London. 

3553. Improvements in apparatus to be used in the manufacture of 
Sucar, of which improvements are also applicable for cleani 








2148, Mecuantcat Sroxinc Apparatus for Furnaces, James Smith, 


Thornliebank, N. 

2152. Hoxrtne Turnips, &c., William Beckwith, Thornton Watlass, Bedale, 
—20th June, 1874. 

2163. Sewine Macurtnes, Henry Lomax, Over Darwen. 

2164. Wert-winpinc Macuines, &., Arthur Charles Henderson, South- 
ampton-b , Holborn, London.—A communication from Paul 
Louis Welle and Amédée Pierre Eugtne Tabutiaux. 

2166 Burners for Lamps burning hydrocarbon oils, Henry Defries, 
Houndsditch, London. 

2171. Currine Uoat, &c., James Eaglesham, Kilmarnock, N.B., and Hugh 
Rigg, Bonnyrigg, N.B. —22nd June, 1874. 

2174. Ks and Latcues, William Titley, Wolverhampton. 

2176. DravcuT APPaRatus applicable to Steam Enaines, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Anatole Chevallier. 

2185. Pumps or apparatus for raising or forcing air or water, Pedro 
Gamboni, Harley-street, London.—23rd June, 1874. 

2195. Fixina Door and other Knoss, Edward Vernon Bailey, Birming- 
ham.—24th June, 1874. 

-_  pccaeaes Insects on Animas, &c., Alexander McDougall, 

enrit 

2214. Expansion Governors, Francis Hawkins, Tintinhull Court, near 
mm and Samuel Lawrence, Merriott, near Crewherne.—25th June, 

2219. Corn and Sgep Dritts, Samuel Kell, Ross.—26th June, 1874. 

2257. MercoriaL Arr Pumps, Edward Primerose Howard Vaughan, 
Chancery-lane, London.—A communication from Alexandre Aguado, 
Marquis of Las-Marismas. 

2260. Neckties with Fasteners, Henri Feldtrappe, Boulevart de Stras- 
bourg, Paris.—30th June, 1874. 

2342. Bearinos and Journat Boxes for SHarrinc, Charles Eugene 

‘ber, Berlin.—A communication from Wellsly W. e. 

2343. Huss or AXLE-Boxes, Charles Eugene Barber, Berlin.—A communi- 
cation from Wellsly W. Crane.—4th July, 1874. 

2384. Steam Borers, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from George Granville Lobdell.—7th July, 1874. 

2448. Printinc Macuines, Robert Wilson, Warwick-street, Deptford.— 
13th July, 1874. 

2569. Gas Burners, William Edward Newton, Chancery-lane, London.— 
A communication from Domenico Antonio Tesorieri.—22nd July, 1874. 
2651. Dygine Linen and Cotton Tareas, James Badcock, Westmoreland- 

buildings, Aldersgate-street, London.—30th July, 1874. 

2933. SUBMARINE TUNNELS, &c., Edward Thomas Hughes, Chancery-lane, 

London.—A communication from Jtrome Wenmaekers.—27th August, 


2959. INCREASING Compustion, creating draught, burning smoke, and 
saving fuel in steam boiler furnaces, William Lee Powleson, San 
Franci California, U.8.—29th August, 1874. 





and drying other substances, William Edward Newton, Chancery-lane, 
London.—A communication from John Otto Donner, New York, U.S. 

3555. Improvements in Lavatory Basins, Benjamin Finch, High 
Holborn, London.—15th October, 1874. 

3557. Improvements in machinery for Spinnine Cotron and other fibrous 
materials, Abel Roberts, Ope: * Manchester. 

3559. Improvements in REGENERATIVE Furnaces, Daniel Parry, Holy- 
town, rkshire, N.B. 

8561. A new or improved TuRNIP-THINNING MacuineE, Hugh Thomson, 
Girvan, Ayrshire, N.B.—16th October, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


3556. An improved Vanninc Macuine, Alexander Melville Clark, 
pegs ge London.—A communication from William Bell Frue, 
Silver Islet, Ontario, Canada.—15th October, 1874. 

3558. Improvements in Looms, Richard Gill, Bradford, Yorkshire.—16th 
October, 1874. 

3604. Improvements in apparatus for Propucina ILLustons in theatrical 
and other entertainments, Edmund Edwards, Southampton-buildings, 
Chancery-lane, London.—20th October, 1874. 

3613. Improvements in the means of Puriryinec and Ciariryino the 
Rervuse Water of breweries, distilleries, sugar refineries, starch works, 
tanneries, and similar establishments wherein water is coutaminated, 
Frederick Arthur Paget, Seymour-chambers, Adelphi, London. — A 
communication from Jean Alexandre Bérenger and Johann Stingl, 
Vienna.—20th October, 1874. 











Patents on which the Stamp Duty of £50 has been Paid 


2805. Maximum ReotstektInc THERMOMETRRS, Louis Marino Casella, 
Hatton-garden, London,—20th October, 1871. 

2821. Rotuina Tea Lear, William Haworth, Lothbury, London.—2lst 
October, 1871. 

2871. OsTainina CELLULOSE, Savonu.e, and Lacs from the chemical 
treatment of dye woods from which the colouring matter has been 
extracted, Jean Henri Chaudet, Rue St. Julien, Rouen, France.—26th 
October, 1871. 

2971. WaTeRPRoor and other Faprics, Thomas Briggs, Major-street, 
Manchester.—4th November, 1871. 

799. PHOTO-MECHANICAL PrintTING, &c., Ernest Edwards, Lincoln-terrace, 
Willesden-lane, London.—20th October, 1871. 

2818. Locomotive and Traction Enatnegs, Loftus Perkins, Seaford-street, 
Gray’s-inn-road, London.—2lst October, 1871. 

2819. Marine and Stationary Enoines, Loftus Perkins, Seaford-street, 
Gray’s-inn- London.—21st October, 1871. 

2840. Furnaces, Walter Rankin Whitelaw, Glasgow, Lanarkshire, N.B.— 
24th October, 1871. 

2853. Rovine Frames, John Henry Johnson, Lincoln’s-inn-fields, London. 
—25th October, 1871. 

2884. Locomotive Enornes and Rattway Brakes, Francis William Webb, 
Crewe, Cheshire.—27th October, 1871. 

3055. LusricatinG Materiats for Steam Enoines, &c., Patrick Moir 
Crane and George Moir, Manchester.—13th N ber, 1871. 

2839. Loopep or Kyitrep Fasrics, William Onion, Sneinton, Notting- 
kamshire.—24th October, 1871. 

2844. DistrisuTiING FLuips and Liquips, William Thomas Sugg, Vincent 
Works, Vincent-street, Westminster.—24th October, 1871. 

2925. BreEecH-LOADING Fire-arms, Charles Kuhn Prioleau, Lombard- 
street, London.—31st October, 1871. 

2694, __— Forces, John Flower, Bristol, Somersetshire.—11th October, 
1871. 


2961. Oprarntnc Motive Power by the rising and falling of tides, William 
McAdam, Glasgow, Lanarkshire, N. B.—25th October, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


2955. Permanent Way of Rat.ways, &c., John Hunter, Greenwich, 
Kent.—21st October, 1867. 

2996. Sprnntnc Macuinery, John Henry Johnson, Lincoln’s-inn-fields, 
London.—24th October, 1867. 

3041. Cenrrirucat Macuives, William Robert Lake, Southampton- 
buildings, London.—28th October, 1867. 

2961. Breecu-LoapiInc Revotver Fire-arms, John Adams, Strand, 
London.—22nd October, 1867. 

2975. Putverisinc Sunstances, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London.—23rd October, 1867. 

2981. SinkinG or Forminc Weis, James Lee Norton, Belle Sauvage- 
yard, Ludgate-hill, London.—23rd October, 1867. 

2990. Currine Fires, James Dodge, Manchester.—24th October, 1867. 





Notices of Intention to Proceed with Patents. 


2080. Steam Borcers and Furnaces, Edmund Outram, Greetland, near 
Halifax, and Joseph Horton, Huddersfield. 

2082. Weavine CoLouRED Quits, Robert Grime, Bolton. 

2088, TorPepogs, Charles Ambrose McEvoy, London Ordnance Works, 
Bear-lane, Southwark, Surrey. 

2089. Lappers or Fire-escares, William Hawkings, Kentish Town, 
London.—16th June, 1874. 

2103. Connectina Service Pires, &., to Main Gas Pires, Thomas 
Rafferty, Manchester. 

2104. Hor Air Stove, John Bradford Whiting, the Vicarage, Bromfield, 
Chelmsford. 

2106. Treatine the Juice of a certain Tree, called Zapore or CHICKLEY, 
Henry Conybeare and Gabor Naphegi, Kensington, London. 

2113. THrasuino Macuines, Henry Tasker and Henry Shackler, Waterloo 
Ironworks, near Andover.—17th June, 1874. 

2116, CLEANING Grain, William Houghton, ‘treat Grimsby. 

2123. Sprino Hince, James Wood, yi ae 

2125. Doors of Lanpavs, William ward Gedge, Wellington-street, 
Strand, London.—A communication from Messrs. Montegut and Baron. 
—18th June, 1874, 

2132. VentivaTinc Raittway and other Carriaces, Albert Macklin, 
Tollington Park, London. 

2140. Corrina Paper, &c., Alexander Browne, Southampton-buildings, 
Holborn, London.—A communication from Emile Truchot.—19th Jiné, 


187: 

2141. Corn, Seep, and Manure Dri=1s, James Coultas and James Perkins 
are pe 

2144. A Hor Air Stove with duplex pipes, Louis Duport, Lyon#, 
France. 

2146. Looms for Weavina, Nathan Robinson and Thomas Hird, Bradford. 


2147. Weavine, George H Bradford, and James Heaton; 
a. ~ ‘ge Hodgson, rd, Broadley, A 





3085. Savino Lire at Sea, Arthur Woods and Thomas Townsend Stevens, 


Liverpool. —4th September, 1874. 

3156. MaGneTo-ELectric Macuines, Richard Werdermann, Princes-street, 
Surrey.—1l6th September, 1874. 

3233. Moutpina and Pressine ARTIFICIAL Fvet and Bricks, &c., John 
Griffiths, Birchgrove Colliery, near Neath.—2lst September, 1874. 

3236. WATER-pRESssING for medical and other purposes, Henry Robert 
Silvester, Clapham Common, Surrey. 

$241. Ick-makinG Apparatus, John Kyle, Glasgow, N.B.—22nd September, 
1874. 

$281. Gas, St. John Vincent Day, Buchanan-street, Glasgow, N.B.—A 
communication from Frederick Herschel Eichbaum. 

$284. Governors for Marine Enoines, Thomas Harcourt Thompson, 
Holyhead. 

3288. Orpnance and ProvJectiLes, Richard Robert Moffatt, Water-street, 
Liverpool.—25th September, 1874. 

3299. RocK-DRILLING MacHINERY, William Walker, Saltburn-by-the-Sea. 
—26th September, 1874. 

$312. CLeantno, &c., PLates CoaTep with Tin or Terne, Arthur Gilbert- 
son, Pontardawe, near Swansea, and Ebenezer Gething, William 
— and David Jenkins, Aberdulais, near Neath.—28th September, 

874. 

3354. Doustinc and Winpina Cortron and other yarns and threads, 
Robert Smith, Manchester. 

3356. Inon and other metals, &c., Robert Stone, Liverpool.—1st October, 


1874. 

3368. Cutrina, WorKING, or operating upon Strong, Woop, &c., William 
Henry Thompson, Islington, London.—2nd October, 1874. 

3399. BrEECH-LOADING Cannoyx, &c., Henry Gardner, Fleet-street, 
London.—A communication from Louis Wells Broadwell.—5th October, 


1874. 

3414. Automatic Fire and Burciar ALarms, Frederick Herbert William 
Higgins, Cornhill, London. 

3415. Lap-wELDED Iron Tubes, &c., George Henri Marc Muntz, Church- 
hill House, Handsworth. 

3417. Savinc Nirre in the manufacture of Su.pHuric Acip, Thomas 
Scott, The Glen, Cork.—6th October, 1874. 

$430. BeetLine Fasrics, &c., Foster Connor, Belfast. 

3433. INDIA-RUBBER Mats, Isaac Blue Harris, Castle Mills, Fountainbridge, 
Edinburgh, N.B. 

$437. Banps or Straps, &c., James George Ingram, Wilmer-gardens, 
Hoxton, London.—7th October, 1874. 

$442. DoUBLE-BARRELLED SporRTING BREECH-LOADING FiRE-aRMs, George 
Jeffries, Norwich. 

$447. PLovess, Zacharias Tregenowan Williams, Liskeard. . 

8451. TREaTING MerTatiic Svupsrances, William Edward Newton, 
Chancery-lane, London.—A communication from Clement Roswag.— 
8th October, 1874. 

$453. Dyeinc Cotton Brack, William Lowe, Derby. 

$458, Heatine Conservatories, &c., Charles Efard, Manchester. 

$473. Rartway SIGNAL, &c., Lamps, Frederick Henry Smith, Peckham 


ye. 
3474. TakrnG-up and LertTinc-orFr Motion applicable to looms for weaving, 
&c., Ferdinand Henry Ziffer, Manchester.—9th October, 1874. 
3475. Rattway Brakes, Edmund Chadwick, Douglas, Isle of Man. 
~s. anes &c., Harrison Benjamin Meech, Chancery-lane, 
ndon. 
3486. Puppina Iron, William Foulis, Glasgow, N.B. 
8488. IRon and Sree, &c., Andrew Barclay, Kilmarnock, N.B.—10th 
October, 1874. 
3495. ~o— Raitway Sienats, John Stirison Farmer, Cantetbury- 


. urn. 

3508. Froors, Roors, &c., of Burtpinos, James Leonard Plimpton, 
Bedford-place, London. 

3509. GaLvaNnic Batreriges, &c., Edward Henty Craddck Monckton; 
Fineshade.—-12th October, 1874. : 

8556. VANNING Macuine, Alexander Melville rk, Chancery-lane, 
London.—A communication from Williami Béll Frue.—15th October, 
1874. 

3604. Propuctna Itiusrons in theatrical aiid other entertainments, 
Edmund Edwards, Southampton-buildings, Ch ‘y-lane, London.— 
20th October, 1874. 





All persons nooe interest in o ing any one of such applications 
should leave particulars in writing of their objections to such applications 
at > office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
- 24th October, 1874. 





719, 1s. 6d.; 762, 28: 10d.; 768, 1s. 8d.; 783, 38. 2d.; 786, 10d.; 789, 1s.; 
795, 10d.; 803, 1s. 8d.; 818, 8d.; 817, 8d.; 827, 6d.; 628, 8d.; 830, 8d.; 836, 
840, 8d.; 843, 1s. 8d.; 848, 10d.; 850, 10d.; 855, 10d.; 857, 8d.; 858, 8d.; 860, 

0d.; 868, 10d.; 871, 10d.; 872, 8d.; 873, 8d.; 874, 
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$91, 1s. 4d.; 894, 48.; 897, 8d.; 898, 10d.; 899, 1s.; 901, 10d.; 902, 1s. 2d.; 
903, 18.; 904, 8d.; 908, 10d.; 912, 8d.; 915, 10d.; 916, 1s.; 917, 10d.; 918, 
. 2d. 0d.; 922, 4d.; 927, 4d.; 928, 4d.; 930, 8d.; 931, 4d.; 933, 8d.; 
934, 10d.; 835, 8d.; 938, 8d.; #48, Is. 2d.; 944, 1s, 2d.; 945, 8d.; 946, 4d.; 
947, 4d.; 949, 1s.; 950, 1s. 2d.; 953, 6d.; 954, 10d.; 956, 10d.; 957, 4d.; 958, 
10d.; 959, 4d.; 960, 8d.; 962, 4d.; 963, 4d.; 966, 4d.; 968, 6d.; 970, 4d.; 971, 
4d.; 972, 4d.; 976, 4d.; 978, 4d.; 980, 4d.; 982, 4d.; 983, 4d.; 985, 4d.; 986, 
10d.; 992, 6d.; 1002, 4d.; 1007, 4d.; 1012, 4d.; 1043, 8d.; 1045, 6d.; 1455, 1s.; 
1463, 8d.; 2465, 1s.; 2476, 6d.; 2563, 6d.; 2629, 6d.; 2640, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of — ye Sums exceeding 1s. must be 
remitted by Post-office Order, le payable at the Post-office, 5, h 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


. 





ABSTRAOTS OF SPECIFICATIONS. 


1245. Hatr-pins, 7. Bastman, Southsea.—Dated 10th April, 1874. 

In making hair-pins to this , the 
the bend or jnnction of the prongs or legs of the pin of a strong spring, 
or legs in an outward arc or 


d from this he continues the prongs 
curved orm Pevdirectl the extreme ends or points bein to 


ig 
ly together by the spring bend. At about the middle or 
syprench nrc by 
enlarged projecting part. 





its end each prong or leg is formed with an 
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acTine Mutes, J. Willby, Leeds. —Dated 10th April, 1874. 
a — ucing different speeds of the winding spindle gear 
into pinions on shaft driving winding spindle. 
253. SHEARS TO Propuce an OvuTSIDE SCREW ON THE NECK OF 
. dawnt Rose, Leith and J. Brown, Bdinburgh.—Dated 11th April, 
1874. 

This invention mainly consists in a cup-shaped circular mould, on the 
inner eae aces of which have produced thereon the screw to be 
produced on the necks of the bottles and of the required size. This cup 
or mould is attached to a tube or casing (usually about 6in. long), inside 
of which tube or casing is placed a plunger of the size required for the in- 
side.of the neck of the bottle, such plunger being provided witb a spring 
attached to the tool or shears. 

1255. Gatvanic Barrertes, A. Bennett, Walworth.—Dated 11th 4 pril, 
1 


874. 

The novelty of this invention consists of the use of a solution of hydrate 
of sodium (caustic soda) or hydrate of potassium (caustic potash) with a 
— electrode of zinc, using a diaphragm in which a plate of graphite 
is packed with pieces of broken graphite, peroxide of manganese, or a 
mixture of broken graphite and peroxide of manganese for the negative 
electrode. This is wetted with pure water or a solution of the same salt 
as that used with the positive. 
1265. Steam Cuttivatine Apparatus, D. Grieg and M. Eyih, Leeds.— Dated 

11th April, 1874. 
This provisional specification relates to multiple furrow turnwrist 
loughs, and to steam plough tackle. The frame or beam of the plough 

£ carried on three wheels, and is inclined diagonally to the furrows 
alternately in opposite directions. The anchor carriages used with round- 
about tackle are arranged so that as the work progresses, they wind 
themselves along a fixed rope in a direction away from the side of the 
field where the engine stands and where the work is commenced. 


1276. SePaRATING Trin FROM THE IRON IN TrN-PLATE CuTTINGs, J. Stuart, 
Church-lane, Limehouse.— Dated 14th April, 1874 

The invention consists in subjecting tin-plate cuttings and scraps to 
the action of dilute sulphuric acid and atmospheric air, or to the action 
of dilute sulphuric acid and nitric acid, or dilute sulphuric acid and 
nitrous acid or hydrochloric acid, and any of the above combinations or 
compounds of oxygen and nitrogen, when the tin is separated from the 
iron and remains in solution, from which it is precipitated in the form of 
metal by placing in the liquor plates of zinc. The su)phates and chloride 
above mentioned are obtained in the process as by-products. 

1305. Ornamestinc Warr Lace, A. Dawson, Park Valley.—Dated 16th 
April, 1874. 

The patentee makes the net known in the trade as the lap and press 
new net in the usual way, and traverses the straight threads right and 
left to form - on the net; each straight thread is supplied from a 
separate spool, 

1808 Measvurino THe Suppty or Water Passinc THRovGH Pires, R. 
Gottheil, Berlin.—A communication from G. Stumpf, Berlin.—Dated 
16th April, 1874. 

This invention consists in constructing a water meter with a lower 
cylindrical compartment, baving a vane wheel made to revolve by the 
flow of the water, and an upper compartment containing the counter 
receiving its motion from the spindle of the vane wheel. The inflow and 
outflow pipes enter and leave the lower cylindrical compartment in a 
tangential direction, and in the inflow pipe is fixed a regulating nozzle 
consisting of a tapered piece of pipe of thin flexible metal having a number 
of longitudinal slits. The part so slit is covered by a piece of caoutchouc 
tube, the elasticity of which acting in conjunction with the elasticity of 
the metal, tends to keep the mouth of the nozzle small, except when the 
inflowing stream has such pressure as to expand it. Thus the area of 
discharge, and consequently the impulse of the water on the vane wheel 
is regula‘ according to the quantity of water passing through the 
meter. The caoutchouc tube may be placed inside instead of outside the 
nozzle, or in place thereof a second slit nozzle may be so fitted inside or 
outside the main nozzle that the slits of each are covered by the metal 
tongues of the other. 


1817. Sreev, J. H. Johnson, Lincolns’-inn-fields.—A communication from C. 
P. Paris.— Dated 16th April, 1874. 

This invention relates partly to the system of mechanical puddling, for 
which letters patent were granted to the inventor August 27th, 1873, No. 
2819, and December 31st, 1873, No. 4291, and consists chiefly in the appli- 
cation of the improved furnace with a rentovable inclined rotary hearth 
to the manufacture of cast steel, but it also embraces improvements in 
the manufacture of steel, which may be carried out by the use of either 
the said improved furnace, or any other description of rotary puddlin 
furnace. By means of this invention the following results are obtained, 
viz.:— First, the | peeps of cast steel from cast iron alone ; Secondly, 
tke production of cast steel from a mixture of cast iron aud steel, or cast 
iron and wrought iron, by introducing the whole of the substances into 
the furnace simultaneously ; Thirdly, the conversion of cast iron into steel 
direct by the addition, after the decarbonisation, of Spiegelei or any 
other recarburising metal in any description of rotary puddling furnace ; 
Fourthly, a metal of a homogeneous quality is obtained by the rotation 
of the movable inclined hearth ; Fiftbly, repairs are facilitated ; Sixthly, 
a perfect tight joint of the movable hearth with the stationary portion of 
the furnace is not required. The inclined rotary hearth has formed in it 
a tapping hole. through which the molten metal is discharged into a suit- 
able gutter, which is supported on a wheeled carriage. and conducts the 
metal into the ladle, and thence into the moulds. This carriage is also 
provided with a platform, and is utilised for effecting the charging of the 
furnace. . 


50RD, Coumnenmme Arr or Gases, W. Johnston, Lima.—Dated 17th April 





TLis invention relates to a modification or improvement upon the inven- 
tion described in the provisional specification No. 531, dated 11th Feb- 
ruary, 1874, and consists in placing vertically within and entirely closing 
the lower half sectional area of the single or each separate cylindrical 
chamber (referred to in the said specification) a partition attached to the 
tixed axis of the apparatus, so that when oscillating on the latter the said 
chamber slides past or independently of the partition, which remains 
stationary. whereby the water contained in the lower half of the chamber 
is maintained at nearly a constant level, and acting as a piston com- 
presses the air or other gases in the upper part of the chamber more effec- 
tuily in the case referred to. Water may be forced into the lower 
half of the chamber, for supplying the waste by evaporation and other 
causes. A float may also be used, in connection ar not with the partition, 
for prevention of priming, and the whole apparatus immersed or sur- 
rounded with water, for the purpose of preventing undue heating. 
When employed as a pump for forcing water or other fluids the machine 
is immersed in the said fluids, and its action similar to that already 
described for air or gases, 


1435. Coat a Propucts, C. Lowand J. Gill, Manchester.—Dated 24th 


April, \. 

The object of this invention is to effect and facilitate the separation of 
carbolic acid from the cresyllic and other liquid tar acids. The nature of 
this invention is, First, to submit the partially or wholly hydrated mix- 
tures of tar acids above mentioned to the sufficiently prolonged action of 
temperatures varying between 15 deg. Fah. and 56 deg. Fah. Secondly, 
to separate by suitable means the more or less hydrated carbolie acid 
crystals thus formed from the mother liquors containing the liquid tar 
acids and a residue of carbolic acid dissolved inthem. Thirdly, to effect 
complete ee of the more or less hydrated carbolic acid crystals 
thus obtained by recrystallisation either | rtial fusion or solution in 
water with subsequent refrigeration ; and, Fourthly, to prepare carbolic 
acid of high or complete degrees of purity by dehydrating the partially 
or wholly purified more or less hydrated carbolic acid crystals above 
mentioned. 

1470, BuiLpino anp ALTERING YACHT, SAILING Boat, AND OTHER VESsE! 
B. E, Myddleton, Southampton.—Dated 28th April, 1874. - 

The novelty of this invention consists in carrying the sternpost aft by 
the lower end, the deck end being a pivot end, retaining its relative posi- 
tion on deck. Itfurther consists incarrying the keel aft till it meets the 
sternpost ; also in connecting the end o? the counter with the end of the 
kee’, and in the correct adjustment of the rudder, the blade of which is 
required to be at right angles with the slope of the sternpost. Further a 
long and extremely useful counter arises as part of the combination follow- 
ing from this invention. 


1482. Concrete Pires, J. W. Butler, Willesden.—A communication 


from J. W. Stockwell, Portland, U.8.—Dated 28th April, 1874. 
This invention consists of, First, a p lias — L 


3435. Sucan, A. F. W. Partz, Oakland, California.—Dated 7th October, 
1874 


This invention embraces several mechanic devices and modes of opera- 
tion which are designed principally for effecting the transformation of 
loose granular sugar into small solid cubes or flat square blocks, but part 
of which may also be used for converting granular sugar into cakes, 
slabs, or bars. The First part of the invention relates to a compound 
mould, by means of which granular sugar as it comes from a centrifugal 
machine may be directly formed into rectangular blocks, and its novel 
feature consists in forming a sugar mould containing a series of square 
compartments, by means of zigzag-shaped movable partitions strung 
upon a frame, or otherwise arranged together and placed upon a tray or 
other support, so contrived that the partitions are held in their proper 
position while the mould is beingused. The Second part of the invention 
relates to a machine designed for expeditiously depositing and compress- 
ing loose granular sugar in moulds of the kind above referred to, and in 
other moulds of suitable size and construction. The principal improve- 
ments embodied in this machine consist in the employment of rollers, 
instead of 4 platen-press, for compacting granular sugar, and in depositing 
the sugar upon moulds by passing them under an open upright trunk, 
which is filled and kept supplied with sugar from above, and ers 
gauging and evenly distributing the sugar upon the moulds by a toothed 
blade of metal, or an equivalent thereof, which is kept in a rapid 
horizontal motion, and the consequent friction of which with the sugar 
prevents the latter from adhering to it and forming acrust. The Third 
and last part of the invention relates to an improved process for drying 
the sugar compacted into cubes or similar blocks by the means above 
referred to. The process cousists in gradually passing the forms or 
moulds, containing the sugar, through a chamber, through which, at the 
same time, a current of heated air is made to pass in an opposite direc- 
tion, fresh supplies of moist sugar being introducod, and the dried sugar 
removed without the workmen having to enter the chamber, in which the 
— may therefore be as high as the sugar will bear without 

njury. 

3440. MuciLacr Brusnes, A. M. Clark, Chancery lane.—A communication 
from C. A. Hussey, New York.—Doted 7th October, 1874. 

This invention relates to impr its in il brushes for 
artists, travellers, and others; and it consists in a brush having a flexible 
handle or tube for containing the mucilage, with a discharging tube 
through the neck of the handle and a metallic shield or cover over the 
brush, which screws tightly to the neck; also in a wooden follower to 
keep the handle in shape when filling. 

3452. Jovrnat Bearinos, A. M. Clart, Chancery-lane.—A communication 
from C. A. Hussey, New York.—Dated 8th October, 1874. 

This invention relates to an improvement in journal bearings for rail- 
road carriage axles or shafting and such like, and consists in so con- 
structing the bearing that currents of water or other liquid or fluid are 
made to pass through them and prevent them from becoming heated ; 
also in the bination of ducting tubes for the water with the 
bearing. 

3467. Surcicat Arparatvs, J. Imray, Southampton-buildings, Chancery- 
lane.—A communication from G. Borin, Lyons.- Dated th October, 
1874. 

This invention relates to an apparatus or instrument of forceps kind 
applied to the lips or projecting parts of certain openings of the body, as 
to the female vagina or nipple, or the male prepuce, tor the purpose of 
closing these openings for surgical or medical treatment. The instrument 
has forcep blades suited to the size und shape of the part to which it is 
applied, these blades being closed by means of a band caused to slide 
along their inclined shanks by turning a screw. 

444. Reriecrors, G. MacCallan, Johnstone, N.B.-—Dated 4th February, 
1874 








The feature of novelty which constitutes this invention is the arrange- 
ment of reflecting surfaces placed either at the central part of a “sun- 
light” reflector, or used apart from an ordinary “sunlight ” reflector. 
782. Copyina Presses, C. J. H. Kleinau, King William-street, Strand.— 

A communication from R. Fouret, Paris.—Dated 8rd March, 1874. 

The thread of the impelling screw is covered in and protected from 
damage by dirt or otherwise, and the screw-box being made to fit its 
socket, and being firmly secured to the follower or pressing plate ; this 
latter is caused to rise and fall with a steady motion, and is effectually 
prevented from wobbling about. 

784. OrNaMeENTAL Merattic Cuarns, J. G. Rollasonand J. Wood, Birming- 
ham — Dated 4th March, 1874. 

The novelty of the invention consists in the mode of locking or con- 
necting the links of this description of fancy chains together, in the con- 
tinuity of their manufacture. 

1241. Steam PLoventnc Macuryery, J. Greenslade, Taunton.—Dated 10th 
April, 1874. 

The chief features of novelty in this invention are, First, the construc- 
tion of the different detached wind s, which admit of the ropes 
working in almost any direction without the aid of snatch blocks, and 
without interfering with the travelling wheels. Secondly, the coupling 
of the windlasses to the engine, and the arrangements for doing 80. 
Thirdly, the arrangements employed for coiling the rope upon the drums, 
the whole of which can be adjusted as the rope wears, the coiling arrange- 
ments being applicable to any other kind of drums beside those used in 
steam ploughing. Fourthly, the arrangement for raising one set of ploughs 
and lowering the other by the hauling rope. Fifthly, the construction of 
turn round plough with turntable wheels in front and a jointed beam, 
which arrangement facilitates its turning. Sixthly, the winding forward 
of the anchor by the hauling rope, when tight, instead of the slack as 
heretofore, and the means for drawing the clutch. Seventhly, the raising 
of the pulley of the snatch blocks by a suitable frame, so that the snatch 
blocks will be more on a level with the anchor frame, and the supplying 
the claw anchors with three legs instead of two, as heretofore. Eighthly, 
the construction of the smoke box of the engine with an external and 
internal shell around the same, of the width of the smoke box, to receive 
and heat the feed-water after it has the force pump, before it has 
entered the boiler. This part of the invention is applicable to some other 
boilers. It will render the smoke box more durable. Ninthly, the con- 
struction of lubricator with a conical valve and seat at the bottom, and 
the method of adjusting the same. This lubricator is applicable to all 
kinds of bearings. 

1242. ArPaRaTUS FoR THE GERMINATION OF GRAIN, THE MANUFACTURE OF 
MALT, AND THE Dryino or Corn, &c., W. L. Wise, Adelphi.—A com- 
munication from J. Sboril, Vienna.—Dated 10th April, 1874. 

This invention relates to apparatus constructed with compound shelves 
or stages, composed of peculiarly formed troughs or vessels, capable of 
being turned or tilted, so that the substances under treatment may, by 
tilting the troughs or vessels, be dropped from the one shelf or stage on 
to the next lower one, and so on, such sbelves or stages being arranged 
within a chamber through which air, suitably heated, when required, 
may be caused to ascend, for drying or acting upon the substances under 
treatment. 

12438. Warer Merers, W. R. Lake, Southampton-buildings, London.—A 
communication from J. 8. Swan and J, Connetl, Kanawha, West Virginia. 
—Dated 10th April, 1874. 

The purpose of this invention is to measure water accurately as it passes 
through a pipe or faucet. The meter has a circular casing with circular 
side pieces screwed on the same. In the said casing there is placed a 
cylinder with four compartments, which cylinder is revolved by swinging 
buckets attached to the said cylinder with hinges, so as to cover each 
compartment. 

1244. Rerricerators anp Ice Sares, J. Harrison, Mornington-road, 
Middlesexr.— Dated 10th April, 1874. 

This invention relates to the production, preservation, and use of ice, 
to the application of salts to produce cold by their solution, to the use of 
such solutions, and to the recovery of the salts in such a way that the 
culd is economised and the heat employed is utilised for other purposes. 
The apparatus and process are applicable to freezing mixtures, to the 
mixture of salts and their solutions with ice, and to the construction of 
refrigerators and safes and chests for containing ice or cooling provisions 
and liquors. For ice making the soluble salt descends in a deep and 
narrow trough, meeting an upward current of water, the resulting solu- 
tion flowing over the top, descending outside, and producing ice on an 
opposite surface by tion. The ice is also formed directly on the 
outer surface, the solution being Coen oy away to produce refrigeration 
by its surplus cold elsewhere. The salt is also placed with water in a 
rotating vessel over which water is kept dropping, and the vessel is 
surrounded by radiating surfaces moisten by the cold solution. 
When the yy: the sulution is drawn off, and steam or water 





tion of apparatus for mixing together or incorporatin 
g the materials of 
—_ the pipes are com . Secondly, improved apparatus for mould- 
ig the pipes, the material — introduced into the mould from an oscil- 
lating hopper with an adjustable alide and packed around a central core 
and the ends of the pipe finished by mechanical’ means. The second 
head of invention also embraces various modes of forming and fitting ex- 

panding and contracting cores and casings for moulds, 


1662. RE aLyaRInG AND Rerinina Leap, @. Luce, Marseilles,—Dated 11th 


A 
This invention relates to improvements in the process and apparatus 
od refiirin; and desilvering lead, described in C. D. Abel's open cation, 
0. _ of 1869. According to the punt invention air or other com- 
bys rod. is employed in place of steam or oxidising the impurities 
rd - + and producing its ebullition and consequent crystallisation, 
e rh ng being forced in through a pipe passing horizontally into 
ded m con the lead near the bottom thereof. The pipe is 
oe — ® cock or valve for regulating or cutting off the supply of 





detach the ice which is sawn off or separated by 
plates frozen into its substance. The revolving vessel is also fed 
with external water from a trough into which it dips. When ice 
creams are thus formed they are removed by a fixed scraper. The 
ice is also produced in moulds, between which the salt is placed, and 
water circulates. Ice creams are also congealed in a vessel to which a 
plunging as well as swaying motion is imparted. For cooling worts or 
other purposes at a temperature above freezing, the water is 

through the salts in the quantity which suffices to produce the degree of 
cold required, and after it has done its work the weak solution is again 
employed to dissolve more salt, and so on till it is saturated. The wort 
cooler is made of two sheets of ted metal with an intervening 
sheet of woven wire fitting into the corrugations, through which the 
solution rises while the wort ses over the exterior. Another form of 
wort cooler is a double sheet of metal with intervening woven wire coiled 
in a volute. The soluble salts are also employed to cool air in a vessel 
fitted with shelves embossed, indented or , with forations 
to admit of the descent of the solution and the ascent of air, The 
air thus cooled is 


desiccated by contact with dry salt, and is then con- 





veyed toa vessel fitted with shelves placed to the right and left alter- 
nately, over which the worts pass downward, and between which the air 
upward, the circulation being maintained e.ther by blowing or 
exhausting. The operations of ice making and wort cooling, or any two 
operations, one of which requires more cold than the other, are combined, 
the colder work being done first and the temperature for the second 
being regulated by additional water or salts. The cold solution, after 
it has done its work of ice making, is also applied to the cooling of the 
water which is next to be used and of the next charge of salts. The salt 
crystals are carried on an endless web, and the solution flows over and 
among them in an opposite direction, dissolving a part of them and 
cooling the rest. To regenerate the materials, the solution is evaporated 
in a pan or series of pans, down which the fluid patses in an opposite 
direction to the flame, and the solution when concentrated is cooled and 
crystallised in another pan, under which cold water fiuws. The crystalli- 
sation is also effected in revolving vessels, over which cold water drips, 
and in deep and narrow troughs, over the exterior of which water fiows. 
The steam from the heated solution is utilised by being passed through 
perforated plates through which a current passes in an opposite direction, 
or by being condensed in wired spaces between metal plates. When 
naturally cold water is not procurable the crystallisation is aided by 
solutions of salts which solidify at a higher temperature than the salts 
to be crystallised. The improvements in ice chests consist in the adop- 
tion of a perforated ceiling which allows air but not water to pasa, the 
perforations having their rough edges upward, and the removal of the 
water being aided by absorbents which act as syphons. The bottom of 
the ice chest is also made to slope toa point or ridge terminating in a 
tube or gutter connected with the double wal!s which are fitted to prevent 
the water from flowing off too quickly. When the ice well is in the 
centre, the partition is perforated at the sides. Ice chests are rounded 
off at ths corners inside to give a greatcr thickness of protecting envelope 
there. Openings are rendered air-tight by a strip of india-rubber stretched 
aeross a channel, against which a corresponding beading on the door 
presses. To keep the safe below freezing point the waste water is mixed 
with salt, and the brine passed regularly over the ice. Soluble salts are 
are also employed for the cooling of safes without ice, the salts being 
partly immersed or kept supplied with water froma regular drip. Ive 
itself is preserved from melting in such a safe. Freezing mixtures are 
also employed to cool liquids in casks and other vessels and in the act of 
drawing them off. The salt is placed in a tube dipping into the cask or 
in a tube surrounding that by which the liquor is drawn off. A smaller 
tube reaches to the bottom of the larger, and through this small tube 
the brine is supplied to the ice or the water to the salt, or by it the result- 
ing brine or melted ice is withdrawn. 
1247. Rotary Enoines, G. T. Bowsjield, Sutton.—A communication from 
G. de Brockofsky, Brussels.— Dated 10th April, 1874. 

This provisional specification describes a rotary engine, the shaft of 
which passes through the covers of the cylinder. There are two pairs of 
radial slides, one pair on each side of the shaft. These slides are actuated 
by cam surfaces on the shaft in such manner that one pair is always 
closed, and that they open for the passage of the piston. The piston is 
radial. Steam is admitted through a space around the shaft, and thence 
by a passage through the piston to the rear of the piston. The exhaust 
is by a similar passage from the front through the face of the piston and 
to a second space around the shaft on the other side of the piston to the 
first-mentioned space. 

1249. Lever Escarement Mecuaniso, W. G. Schoogt, Clerkenwell.—Dated 
10th April, 1874. 

The impulse action is almost separated from the unlocking action, and 

the lever has a resilient action. 


1250. Ratcway Covp.inos, J. H. Cohrs, Steinstrasse.—Dated 10th April, 


S74. 
Plates are fitted to the nuts of couplings to restrict the fall motion of 
the end links. A lever arrangement is connected to act upon one of the 
nuts to lift the coupling into a horizontal position for connecting two 
carriages. A double ratchet paw! arrangement serves for screwing up. 

1251. InpicaT nc THe Prooress or Trains, C. Groubman, Odessa.—Dated 
10th April, 1874 

Electric apparatus is provided at each station and connected, that at 
the one station with tne next, by a line wire, through which a constant 
current pasees. A combined commutator and circuit interrupter is fixed 
between the rails say at every mile, the same being ix the circuit of the 
line wire and serving to extend the circuit through electric apparatus 
provided on the engine of each train, and also to interrupt the circuit 
when acted on by the last carriage of the train. The station apparatus 
has two hands working over a dial, the one a minute hand, the other 
being actuated by the breaking of the circuit releasing the armature of 
an electro-magnet as the train passes over each of the interrupters, 
which, besides actuating the hand, causes a pencil to mark a paper tape 
on acylinder rotated by the same clockwork as that which moves the 
minute hand. The apparatus on the engine is similar, but the hand is 
actuated by the passage of the current through an electro-magnet, whose 
coils are connected to conductors projecting beneath the engine, so as to 
come in contact with the commutators, whereby the circuit is 
momentarily extended so as to include the coils of said magnet 
1252. Lapis’ Dress Improvers anD Crinotine, J. C. A. Henderson, 

Manchester-lbuildings, Golden-lane, London.— Dated 11th April, 1874. 

The inventor uses felt or matting, or plaited willow or other wood, 
cane, rushes, or other fibrous materials The felt or other material, either 
plain or covered with a woven fabric, is brought into the proper shape by 
sewing, moulding, blocking, or otherwise. 

1254. Winvow ror Hansom Caps, 5. Powell, Heath Town, Wolverhampton. 
—Dated 11th April, 1874. 

The inventor forms the window of two or more divisions arranged 
vertically below each other, and made se that each division will slide up 
over the one above it. The top division is hinged at its upper side and is 
provided with slides fixed to each side, the number of slides corre- 
sponding with the number of sliding divisions. Corresponding slides are 
fixed below those on the hinged division, and the sliding divisions are 
lowered into the bottom slides to close up the window opening. A cord 
or equivalent is connectgd to the bottom sliding division and is passed in 
an upward direction and at an angle inwards, so that when pulled, the 
bottom sliding division is raised up out of its lower slides into the slides 
fixed on the hinged division, raising with it also other sliding divisions, 
if more than one is used. The hinged division is thus free to turn on its 
hinges and be pulled up together with the sliding divisions, under the 
roof or ceiling into the compartment or interior place. In closing the 
window the action is exactly reversed. By this arrangement the intru- 
sion into the cab or other compartment or interior place may be con- 
siderably reduced from what is usually the case. 

1256. Pumres Curerty Inrenpep For Acips, 7. Suffield, Bast-lane, Ber- 
mondsey.—Dated 11th April, 1874. 

This consists in forming the barrel or main chamber of several stalis or 
strips of glass, slate, or other non-corrosive material held together by 
strips, bands, or other appliances. 

1258. Apreciances To Horsesnors, J. C. Fryer, Beech-street, Barbican, 
London, and N. Hodgson, New Barnet.— Dated lth April, 1874. 

The application of movable clips to an ordinary shoe having a boss or 
nutscrewed on to the said clips for renewal when necessary. The clips 
are placed on the shoe separately or in connection with a band fitting the 
inner circle of the shoe—the fixing being in either case by means of self- 
acting steel pointed drill screws, These screws are also applicable toma- 
chinery and other purposes. 

1259. Srorrers or Bort.es, W. 11. Graham, Bishop Auckland.—Dated llth 
April, 1874. 

This invention consists in the adoption of a peculiarly shaped stopper, 
furnished with an india rubber or elastic ring inserted or removed with 
the former into or from bottles containing aerated or non-aerated liquids; 
in the case of aerated liquids by a bent rod or centre pin inserted into the 
upper end of the stopper, and furnished with a handle in combination 
with a bent hook or rod, and witha pair of peculiarly shaped spring 
tongs; and in the case of non-acrated liquids by the same combination 
of parts, in addition to a key driven through the upper end of the stopper 
across the mouth of the bottle. 

1260. Gas, The Rev. H. Moule, Fordington.— Dated 11th April. 1874. 

This invention relates to a novel method of producing and manufactur- 
ing gasfrom shale coal, bog head — and other gas-yielding sub- 
stances, in combination with chalk or limestone. 

1261. Evecrric Licnt Apraratvus, W. Rk. Lake, Southanpton-buildings, 
London.—A communication from M. Day, Mansfeld, Ohvwe.—Dated ith 
Aprii, 1874. 

The inventor combines with each electro-holder and one electrical 
cirenit two or more electrodes, and combines with a magnet a carbon sup- 
porting rod arranged to act as the armature of the magnet, An electro« 
magnetis arranged upon the top of the armature. He arranges in combina- 
tion with the motive power of an electric light and the carbon electrodes 
thereof a connecting rod and gearing imparting simultaneous motion to 
both electrodes. The motive power has a constant and regularly acting 
clock movement. 

1262. Fotprne Carriace Steps, 7. Kendrick, Wednesbury.—Dated 11th 
April, 1874. 

This invention consists of mechanism acted upon by the carriage door 
for unfolding and folding up the carriage steps, and for locking them in 
their folded and unfolded condition. Thesteps are folded up into a frame 
under the body of the carriage, the top step being jointed by parallel bare 
to the said frame. Two parallel levers linked together are jointed to the 


said frame. One lever is for folding up and unfvlding the steps, and the 
other lever is for locking the ste The locking lever is jointed b:; 
arm to the door, and said lever carries a spring hook or 


catch which when the steps are folded up engages under a stud on the 
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pottom step and locks the in their folded position, and the said 
locking lever is also conn: to astop bar which when the steps are un- 
folded drops upon a cross pin on the fixed frame and prevents the folding 
up of the steps when pressure is pe upon them. When the carriage door 
is opened the spring catch is first released by the locking lever, and_ the 
latter then through the link he nose through the step lever to unfold the 
steps ; and when the carriage door is closed the capes hag age releases 
= stop bar and then brings the step lever into to fold up the 
steps. 

1268. Sreerinc anpD Proretiina VessEts, 7. Keddy, Peterborough.— 

Dated 11th April, 1874. 

This invention has for its object improvements in steering or ma- 
nceuvring and repesing vessels and apparatus therefor, and relates to the 
adaptation and use for this pur; of propellers resembling oars in con- 
junction with means for actuating the same upwards and downwards 
within the water with a feathering motion, so as to present an inclined 
surface to the water when ing through it, and thereby to impel the 
vessel in the required direction by the acting of the ascending or descend- 
ing inclined surface of the propeller against the water within which it is 
moving. 


1264. Srovzs, W. R. Lake, Southampton-buildings, London.— A communi 
cation from J. H. Thorpe, New York.—Dated 11th April, 1874. 

This invention relates es to improved devices for applying water 
to prevent the overheating of the wick tubes ; the said invention further 
relates toa mode of eupporting the lamp-chimneys upon a perforated 
ng plate resting on the wick jackets and surrounded by a rim or 
100p. 

1266. Domestic Fire-crates, J. Whitworth, Royton.—Dated 13th April 
7 


1lo74. 

This invention relates to the ordinary domestic fire-grates used in 
kitchens or living rooms for couking or warming pu , and consists 
chiefly of the application to such fire-grates of a polished reflector placed 
at such an angle above the fire as to reflect the greater portion of the 
heat from the top part of the back again into the room, instead of allow- 
ing it to up the chimney ; by which means a large amount of heat 
that would otherwise be lost is thrown into the room, and the quantit 
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1282. Temrsrino, W. ‘gan- Brown, ip ngs, London.— 
A communication from G. F. Simonds and J. A. Ferson, Boston, Massa- 
a lth April, 1874. 

This or t: 


pr tempering, 

for that , relates to a method of tempering saws and analogous 

articles by ping or holding them between plates or flat surfaces during 

the time they are heated or tempered, and until they are cooled ; and to 
the form of oven suitable for this purpose. 

1288. Removina Sanp Banks anp Bars, C. J. Appleby, Southwark.—A 
communication from J.J. van Rietschoten and W. Houwens, Rotterdam.— 
Dated 14th April, 1874. 

This provisional specification describes using a propeller or propell 
driven by suitable motive power and work! in the material 
or sand bank to be removed, so causing whinlpools and bringing the mud 
or sand into a state of suspension in the water, and utilising the agency 
of the current to carry away the material thus brought into suspension 
into deep water. 

1284. Gover sors ror SteaM BoiLers AND WATER Heaters, C. J. Appleby 
and C, Cornes, Southwark.—Dated 14th April, 1874. 

This provisional specification describes, First, fixing water tubes across 
the internal fire-box, and also arrangements for staying the outer shell of 
the boiler and for cleaning the tubes. Secondly, a governor to control the 
position on the shaft uf the expansion slide eccentric relatively to the 
main slide eccentric. 

1285. Cranes, C. J. Appleby, Emerson-street, Southwark. — Dated 14th 
April, 1874. 

This provisional specification describes using a self-acting movable 
counterpoise to balance the weight lifted, so that the crane can stand 
= a — base. Arrangements for supplying water, &c., to the crane are 











, and in the apparatus 








1286 Dovsie-actine Lirt AND Force Pumrs, W. R. Lake, Southampton- 
buildings, London.—A communication from W. D. Baxter, New York.— 
Dated 14th April, 1874. 

The First part of the said invention consists in arranging the air-vessel 
over and between the two pumps, to form the fulcrum for tbe lever, in 








of fuel required to produce a given t of heat or warmth therein is 
ureatly reduced. 


1267. Iros anv Srerev, St. J V. Day, Glasgow.—A 
J. Henderson, New York:.—Dated 13th April, 1874. 

The features of novelty which titute this i 
improved reverberatory furnaces, dly, the 
furnaces of apparatus for forcing into the generator and the furnace mea- 
sured quantities of air. Thirdly, the process or treatment for eliminating 
sulphur and egg ment from molten iron, refined or partly refined pre- 
viously in the Bessemer converter; also for converting old or scrap 
wrought iron into steel, and of manufacturing cast steel or homogeneous 
malleable iron from pig iron in a reverberatory furnace, in which the first 

art of the facture is ducted at a lower temperature than the 
atter. Fourthly, manufacturing cist steel and homogeneous malleable 
iron in two furnaces of different temperatures, each provided with mov- 
able hearths. Fifthly, the mode of imparting a steely property to iron 

1270. a Presses, J. Downs, Kingston-upon-Hull.—Dated 13th 
April, 1874. 

The features of novelty in this invention consist, First, in so con- 
structing the bottom or stand of the press that the whole press can be 
taken to pieces without disturbing the bottom or lifting the press head, 
and the cylinder removed with equal facility in case of failure. Secondly, 
constructing the ram-plate thut all the oil from the seed under pressure 
may flow intoit. Thirdly, substituting wrought iron plates of a corru- 
gated or other form for the usuai cast iron or steel press-boxes, to which 
may be attached other plates cast, cut, or engraved with any pattern or 
device desired to be impressed on the cakes; similar engraved plates 
may be attached to the upper side of the ram-plate, and under side of the 
pre-s-head. 

1272. Cuvens, 7. Bradford, High Holborn.—Dated 13th April, 1874. 

This invention relates to improvements in churns or apparatus for 
making butter; and these improvements consist in constructing the 
churning apparatus of a square, oblong, or rectangular shaped vessel, 
made of wood or any other suitable material, with its vottom fixed at an 
angle of about 45 deg. with its sides or ends ; and in applying above the 
lower part of the said inclined bottom, about one-third from the end 
nearest to the bottom of the incline, a ‘‘ dash” of any suitable shape and 
material, having a spindle through it, and which is actuated by an ordi- 
nary crank handle. 

1273. Wasuinc, Wrinctnc, AND Manouino Macuinery, 7. Bradford, 
High Holborn. —Duted 13th April, 1874. 

These improvements consist, First, in fixing journals to the bottom or 
sides of a suitably shaped washing vessel ; and in causing the said journals 
to work in the bearings of a suitable framework in such a manner that 
the washing vessel may be made to oscillate to any given angle; and in 
applying inside the vessel an improved *‘ dash” in such a manner as to 
le capable of sliding like a shuttle backwards and forwards according to 
the motion given to the vessel. Another improvement cousists in assist- 
ing the oscillation of the vessel, by imparting to it a reciprocating recoil 
by means of india-rubber buffers or by a steel, lancewood, or other spring 
or springs applied or fixed either to the vessel or to the framework, and 
constructed so as to expand or contract according to the degree of oscilla- 
tion required to be given to the vessel or washing compartment. A further 
improvement which relates to the means of obtaining pressure wpon the 
wringing and mangling rollers consists in the employment of an improved 
link and screw bearing npon flat steel or wood spring bars, and by which 
the requisite pressure is imparted to the rollers. 

1274. Curtery, W. Staniforth, Shefield.—Dated 13th April, 1874, 

This invention consists in a barrel or case with an opening down any 
given portion of its length, and inside which the body of a penknife or 
other similar article, with its blades, is made to fit and revolve, so that 
by a partial or entire revolution the blades may be brought opposite the 
said opening, or in a position for opening the same, or they ma; caused 
to disappear inside the case, a plain portion of fhe box y filling up the 
opening. The body may be locked in either position by a pin projecting 
f-um the same through the back end of the case, an ornamental slide 
working longitudinally on this pin in and out of gear with a pin on the 
back of the case by means of 2 spring contained in the said slide. 

1275. CaktRipoes ror FiRE-ARMS AND ORDNANCE, A. M, Clark, Chancery 
lane.—A communication from L. T. de Froideville, Paris.—Dated lith 
April, 1874. 

This invention relates, First, to the manufacture of non-metallic cart- 
ridges of skin or gut treated with special ti of collodion to 
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with a water way connecting the open ends of the pumps 
with the delivery-pipe and check-valve, the piston rods passing through 
stuffing boxes at the top of the water way, and connecting by slots and 
friction rollers with the brake or lever. The Second part of the said in- 
vention is designed to prevent destruction of the mee and great incon- 
venienee and damage by water, resulting from inability to sufficiently 
= the Lg | of the water to p t the bursting of the cylinders in 
cold weather. The Third part of this invention is designed to provide a 
jointed double journal box or bearing of the axle of the pump. By the 
constant friction on the sides of the journal boxes in which the axles 
work, as well as of the sides of the chuck holding the axle, the metal 
wears a | and spaces are left between the said chuck and the sides of 
the journal boxes, by which the accurate motion of the arms or levers 
working the piston is impaired. 
1288. Gas, J. 8. Muir, Leeds.—Dated 14th April, 1874. 

This invention consists in charging atmospheric air {with hydrocarbon 
from petroleum. 


a. PerRoLeuM OILs and Sririt, J. &. Muir, Leeds.—Dated 14th April, 
1874. 


This invention has for its object the manner of refining petroleum by 
means of bichloride of tin. 


eas alia Stone, F. Chome-Steinbach, Brusssls.—Dated 14th April, 
874. 


This invention relates to the facture of a factitious stone suitable 
for paving. In manufacturing the blocks, the inventor uses small stones 
of any kind, hard or soft ; and having well dried them he places them in 
moulds of sand or iron and runs therein molten iron or lead or a com- 
bination of these metals. 

1291. Leatuer-pressinc Macuines, W. Morgan Brown, Southampton- 
buildings, London,— A communication from J. M. Caller, Salem, Mass.— 
Dated 15th April, 1674. 

This invention for improvements in leather-dressing machines relates 
to an organisation of mechanism for using a rotary working tool having 
both a traverse motion over the bed and a positive rotative movement 
during its contact with the skin or leather placed upon the bed, and in a 
direction opposite to that which it would receive by mere contact with 
the bed ; and to a compound form of tool facilitating repairs in case of 
breakage 
1292. Spinninc anp Twistinc Macuines, H. A. Chapin, Cheapside, 

London, — Dated 15 h April, 1874. 

This invention for improvements in spinning and twisting machines 
describes a drawing and twisting device combined with an oil reservoir, 
and having oil receptacles and discharge passages in and through revolv- 
ing pulleys, these pulleys anne the flyer or standard with the yarn 
odie attached ; the yarn is carried by a tube through the centre of the 
oil receptacles, to prevent the soiling of the yarn; there isa ring and 
traveller for winding the yarn on the bobbin which is not, as ordinarily, 
used for the tension or twist ; the yarn rollers on the flyer giving both 
the tension and twist. 

1932. Hoxsesuogs, J. HW. Ivory, Palmerston-buildings, Old Broad-street, 
London, —Dated 15th April, 1874. 

Constructing horseshoes with a hollow receptacle at the toe end or top, 
which is filled with a fibrous packing. 

1294. Neepes, A. James, Redditch.—A ¢ ication from W. Trabue, 
Louisville, Kentuchy.—Dated 15th April, 1874. 

This invention consists in making a lateral passage or slot on one side 
of the needle, the suid passage or slot — into the eye and permit- 
ting the introduction of the thread, thereby superseding the ordinary 
method of threading the needle by passing the end of the thread through 
the eye. In sewing machine needles the eye is made in the usual part, 
and the sides of the lateral passage to the eye are tapered or bevelled. In 
needles for hand sewing the head and eye of the nvedle have the general 
figure of a hook, protected or covered by a lip or guard to retain the 
thread in the eye. In both cases the lateral passage opening into the 
eye, by which the thread is introduced into the eye, is only of sufficient 
width to permit of the ready introduction of the thread. 


1295. Heatinc Verticat Boiters, J. Booth, Rodley.—Dated 15th April, 
1874. 


The flame and heated products of combustion from the fireplace 
out therefrom into an outer or surrounding chamber formed at or about 
the level of the fire box ; and having traversed this chamber to near the 
opposite side from the admission thereto, the flame and heated products 
are conducted up by an inclined channel to a second ring or surrounding 
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dly, to the application of 


PP 


render the same hard and impervious ; and Se 
said improvements to other explosive charges. 


1278 Rock Borine Daitt Carriaces, R. Brydon and J. 8. David: 





along which the heated products = around the boiler to 
again near the opposite side the ; so as thereby to effect nearly a 
double circulation round the boiler in horizontal channels. Any smoke 





Whatehaven.— Dated 14th April, 1874. ° 
This invention consists of a bogie or carriage running on wheels and in- 
tended for holding the rock boring drill as described and illustrated in 
the letters patent granted, bearing date June 3rd, 1873, No. 1991, 
the said carriage being surmounted ‘4 a movable jib hinged to a turn- 
table or other device, by means of which the said jib can be turned round 
to any side of the carriage ; and further, by means of a screw or other 
contrivance, elevated ur depressed radially to its hinge without shifting 
the position of the carriage for the purpose of adjusting or working the 
said rock drill to the varying positions of the rocks to be bored. the same 
being attached to the outer or upper end of the said movable jib. 


1279. Gas, J. Porri and B. Leigh, Blackrod, Chorley.—Dated 14th April, 
74 


187 

This invention has reference to the construction of apparatus. whereby 
the retorts may be relieved from unnecessary press.re during the process 
of distillation, and consists in introducing the inlet for the gas through 
the bottom of the ascension, and providing it with a cap or cover, which 
is raised or depressed by P engeoe a chain passing over pulleys, and at- 
tached to a rod to which the cap or cover is fastened, the orifice through 
which the rod passes being made gas-tight by a water seal provided for 
that purpose. 

1280. ArtiriciaL Fue, F. Page, Thurles.—Dated 14th April, 1874. 

The inventor mixes clay. lime, peat, sta potatoes, or potato matter, 
nitrate of potash, carbonic acid, and Condy’s fluid, or some of these sub- 
stances, with the culm or coal-dust, and incorporates the mixture in a 
mortar-mill. He uses a cylindrical haud mould with a sliding piston to 
mould the fuel. 

1281. Sewino Macuines, A. Chapman and S. G. Sutton, Limehouse.— 


Dated 14th April, 1874. 

These improvements relate more especially to the sewing machine for 
which letters patent have been granted to Fenner Ballou Taylor, bearing 
date the 4th day of April, 1873, No, 1266, parts of the said improvements 
being applicable to other sewing machines. The feed-bar is raised by a 
lever operated by a cam on the spindle of the driving wheel. The back- 
ward throw of the feed-bar is effected by the rod which operates the 
looper. The feed-bar falls by gravity, and the forward or return move- 
ment is effected by a spiral spring or equivalent device. Around the 
Sep nh ey Pe 
8 spring, the said sprin; ing a ip ig aroun Pp 

" . oa the eedle-bar has 





and un e frame of the machine. The n a head or cap 
with a projecting eyelet. The a through a hole in the needle- 
bar, immediately under the head, thence through the said eyelet to 


the needle. When the needle-bar has completed its downward stroke. it 
presses the said spiral spring and clamp down upon the frame of the 
machine, and holds the cotton between the head of the needle-bar and the 
said clamp. The lateral movement of the rod, which operates the looping 
and feeding devices, is imparted by a link pivoted to the said rod and tu 
the frame of the machine. 





or ing heated products may then away to the flue, or they 
may be conducted in a third surrounding channel. similar to those 
described, and thence to the flue, and so on when desired, These 
surrounding ch ls or b are each formed by linings and 
divisions of fire-brick, and the whole is enclosed in a casing or surround- 
ing cylindrical iron jacket. This jacket for convenience of construction 
is Loomes in two parts, joined at or about the centre of its height, as 
thereby in facility is obtained for filling in the flre-brick lining 
and the partitions. The brickwork forming the horizontal partitions is 
inclined towards the boiler, and that forming the outer lining of the 
chanuels is thicker at the lower than at the upper surface thereof. 
Passages are formed at intervals for clearing the flues. 

1296. Srorrerinc Botries, 7. Oldham, Douglas, Isle of Man.—Dated 

15th April, 1874. 

On the neck of the bottle at or near the top there is formed a rim 
having at its underside a flat surface and in its periphery two or more 
slots or recesses at suitable distances apart; and to cover or stop the 
bottle there is employed a loose hollow cap sufficiently large to encircle 
the rim, and having in it lugs or projecti corresponding with the slots 
or recesses in the rim at the neck of the bottle, the lugs being of such a 
depth that there shall be at least as much space between their tops and 
the inside of the cap, as the)depth of the rim on the neck of the bottle ; 
and at the top of the inside of the 1 placed a piece of cork, india- 
rubber, or other packing material. en the cap is placed on the top of 
the bottle, and the lugs or projections 
or recesses in the rim, and the cap afterwards turned to the right or left, 
the lugs will catch on the underside of the rim, and the bottle be tightly 
stoppered, andit is evident that if desired the arrangements may 
reversed by having the lugs or projections on the neck of the bottle, and 
the slots or recesses in the cap. 
mee. — Apparatus, J. McKay, Newcastle on-Tyne.—Dated 15th 

This invention consists of one or more cutters with centre pin or not, 
arranged in a holder or stock, and acted upon behind by a suitable fluid 
or other contrivance for giving to the same an uniform compensati: 
action when revolving ag a tube or other plate, by which a true ani 
fair hole is drilled through the latter. 

1298. Creaninc Yarns, J. C. Newburn, Fleet-street, London.—A com- 
eT P. Sée, Yaga 15th April, 1874. 











Th P bes machinery for cleaning yarn in 
which there is complete independence of each end of the ie; the 
expression “‘ head” mi all the parts necessary for one yarn. There 





is an automatic arrangement for stopping the motion in the event 
of a yarn breaking; there is t of the mo ts ; there 
is an arrangement for clearing the bars of the cleaner; the eam for 
conducting the yarn to and from the cleaner are placed at the ends of 
their spindles, whereby certain advan‘ several 


tages are gained ; sev 
for one yarn may be employed, and the speed of each head may be varied 
as required, 





neery-lane. 
H.. Gilman, Madison, U.8.—Dated 15th April, 1874. 

This invention has for its object to prevent the contact or bearing sur- 
faces of horse collars and other parts of harness or saddles from chafing 
an the flesh of the animal, and to heal the flesh when galled or 
chafed. invention consists in the application of an imperforate sheet 
lead lining a of the harness as produce or are liable to pro- 
duce the gall or e. 

1800. Sream Borters anv Furnaces, W. R. Lake, Southampton-buildings 
London.—A communication from D, Renshaw, Hingham.—Dated 15th 


April, 1874. 

The First part of this invention relates to means for producing the in- 
stant: g tion of steam engines. The Second part relates to a 
furnace for burning superheated steam and carbons, hydrogen, oil, and 
the like. The Third part relates to a combined furnace and steam gene- 
rator. The Fourth part relates to means for economising fuel in the 
generation of steam. The Fifth part relates to means for obtaining an 
automatic feeder for steam boilers. 

1301. Grainpinc on SHarpeninc Knives, ReEaApinc AND Mowinc Ma- 
cuines, &c., C. Riches, Cuistor.--Dnted 15th April, 1874. 

An emery wheel or other grinding or sharpening wheel is mounted 
adjustably, so as to have lateral as well as rotary motion. In one arrange- 
ment a treadle works, through a vibrating bar, an obtuse angled arm 
connected with a crank pin on a driving wheel. 

1802, ELEVATING AGRICULTURAL AND OTHER Propuce, W. Michell, Bran- 
don, - Dated 15th April, 1874. 

This invention relates to improved apparatus suitable for a variety of 
operations, such as pitching hay or straw from a field on toa or 
on to a stack; hoisting sacks, bage or bales ; shooting or em ing, 
filling, and transporting sacks; and it is also partly applicable as a fire- 
escape. The apparatus consists of a main frame of rectangular form, to 
which a second frame is hinged to prop up or support the main frame, 
in which is mounted a cross shaft provided with heavy wheels, serving 
either as driving wheels to assist in working the apparatus, or as run- 
ning wheels to move the same from place to place. A longitudinal screw 
shaft extending upwards to a considerable height, and driven by bevel 
gearing from the shaft before mentioned, raises or lowers a series of tele- 
scopic tubes through which the produce is elevated by a revolving band 
provided with tines, or cups for grain. Means are also provided for 

thering up and feeding the prod to the apparat A rope or chain 
oo instead of the revolving band for hoisting sacks, &c., a tilting 
—s being fitted at the front of the apparatus for shooting and filling 
sacks. 


1808. Horseraxes, J. Haughton, T. Thomson, and S. Peile, Carlisle.— 
Dated 16th April, 1874. 

The First improvement relates to utilising the movement of the ma- 
chine to quadrate or throw up the tines, and also to bring them down 
into their working position. This action is produced by a crank motion 
requiring a mere momentary pressure of the foot or hand of the attendant. 
The same means are available for keeping the tines raised when travelling 
on roads. Another improvement relates to means of adjusting the height 
of the tines from the ground, to rake higher or lower as desired. For 
this purpose the tine heads are mounted in brackets or castings, con- 
nected adjustably to pivoted arms on the wheel axle. 

1804. Weavine Baas, Sacks, anp TcBuLAR Fasrics, J. Laird and W. 
Rutherford, Forfar.—Dated 16th April, 1874. 

The features of novelty which constitute this invention are, First, the 
application or adaptation of the ordinary ‘‘dobbie” for as 
sacks, or tubular fabrics. in the manner described. Secondly, the em- 

loyment or combining of two dcbbies for weaving bags, sacks, or tubular 
Pabrics. Thirdly, the improved dobbie with twice the ordinary number 
of needles, one-half thereof being connected to the up r side of the 
leaves of the camb, heddles, or healds, the other half by intervening 
levers to the underside. Fourthly, connecting the drag mechanism and 
the movable bar of the dobbie through which the ends of the horizontal 
needle pass, so that the drag mechanism and the said bar are operated 
simultaneously. 


13806. TeLeorarH anv Sicnats Posts, Cotumys, Pitasters, BouNDARY 
Posts, M1LE Posts, anD Stanparps, W. Hood, R:eading.—Dated 16th 
April, 1874. 

The novelty of the invention consists of making the cast iron tubes 
or polygons with openings in the thickness to reduce the weight and 
cost. 


1807. TransMittino TeLeorapnuic Sicwaus, C. W. Siemens, Great George- 
street, West: ter.—A communication from Dr. B. W. Siemens, Berlin. 
Dated 16th April, 1874. 

This invention relates to a method of and apparatus for transmitting 
hae aa by submarine or other i ted electric ductors 
with incr rapidity and precision by keeping the line always —— 
with electricity of the same sign, and adding to or deducting from the 
electric potential at the ding, thereby producing on instruments at 
the receiving ends effects corresponding with those produced by positive 
or negative currents. The line is connected with batteries or other 
sources of electric power and with resistances in such manner that it 
remains always charged either positively or negatively, but py preference 
positively ; and the potential is altered for signalling by adding or sub- 
tracting battery power or reducing or increasing the resistances connected 
to the line. The receiving instrument is connected to a point of neutral 
tension in the line, or is maintained usually in a neutral condition by 
suitable resistances, condensers, or batteries, so that it is acted on by the 
impulses transmitted when the potential at the ding station is varied; 
and the effect of such impulses is rendered more precise by various modes 
of connecting the receiving instruments with the resistances, condensers, 
or batteries, so that the waves of force are strengthened in their ascend- 

ng b hes and weal din their descending branches. A fault in a 

cate thus worked may be discovered and its position determined by 

the use of galvanoscopes in lieu of or in connection with the receiving 
instruments. 


1309. Some or Conveyine Eaas, 7. W. V. Harte, Forinby.—Dated 16th 
April, 1874. 

This invention relates to the method of storing eggs in a convenient 
and accessible manner without liability to breakage, and also their safe 
conveyance by rail or otherwise. The invention consists ab apy wef in 
the employment of movable shelves or trays perforated with a number 
of holes of a sufficient size to hold one egg, and arranged in drawers, 
boxes, or cases, so as to be capable of pa Papen raised up vertically by 
means of handles, or drawn out horizontally one shelf or tray at a time, 
so that the contents of each shelf or tray are readily accessible at any 
time without disturbing the remainder. 

1810. Sream Borters, F. Jackson, Keswick.— Dated 16th April, 1874. 

This invention relates First, to the construction of the steam boiler 
itself; Secondly, to a self-acting equilibrium throttle valve for controlling 
the amount of steam transmitted to the engine, so as to dispense with 
the ordinary governor ; and Thirdly, toaniraproved form or construction 
of safety valve which blows off the steam when e p b 
too high or the level of the water falls too low, and closes the feed pipe, 
so as to stop the admission of the water into the boiler. 


1811. Furnaces Usep tn THE MANUFACTURE OF ALKALI, J. S. McDougall, 
lanchester.—Dated 16th April, 1874. 

This invention is for applying the fuel or heat necessary for the manu- 
facture of alkali, and for roasting of salt cake, nitre cake, sulphate of 
potash, and other ucts; and for the finishing of soda ash immediately 
under the bed of the furnace, and then through or over the surface of the 
latter, a method hitherto impracticable except ~ the gas process, owing 
to the rapid destruction of the said furnace bed. It consists in forming the 
fireplace in a chamber situate at one end of the brickwork containing the 
furnace, the — of the fireplace being crosswise to the breadth of the 
said furnace. e fire bars are placed | enough in this chamber to 
allow of sufficient room above the same for air to mix freely with the 
gases of the fuel before ig onward. Extending longitudinally from 
the u side portion of the fireplace chamber and backwards there- 
from immediately underneath the surface is a flue inclining upwards to 
the end of the furnace, and divided transversely into a number of smaller 
on flues by substantial division walls which are built the full le: 
of the furnace bed. The crown of the fireplace chamber is formed of 
a strong double-ringed brick arch, over which is laid a tile of 3in. thick, 
forming a portion of the furnace bed. The arch spans from the outside 
walls of the fireplace chamber (or those walls in proximity to the flues of 
the decomposing pot) to the top ends of the said division walls, t 
ing which to a distance of about 4ft. back from the fireplace chamber is 
a series of small one brick arches. Over these arches are laid tiles 3in. 
thick, forming another portion of the furnace bed, the remaining portion 
of the latter being formed by placing along its entire length a double 
layer of 3in. tiles covering the uprigh 
di t the back end of 





























t spaces or flues between the said 


on walls. A’ versely on the fur- 
nace bed is a bridge wall to prevent the contents of the furnace falling 
into the flues fire underneath. The formed in the fi 


an . gases replace 
chamber thence through the smaller longitudinal upright flues over 
the end of the furnace bed and over the bridge wall thereon, through or 
over the body of the furnace, and coming in contact with the materials 
therein are then conveyed by a suitable flue or flues to the condensing 
towers or chimney in the manner. 

18312. ConrrotteR-apPpaRatus FOR Domestic Uses, B. Grisar, Anvers.— 

Dated 16th April, 1874. 


This invention relates to tell-tale apparatus, which is called a domestic 
controller, for indicating the time at which keys of doors, windows, 
— or other ‘tes are hung up or taken down. A timepiece is 
provided with a hook for the reception of the keys, the lip or mouth of 
the hook being closed by the one end of a spring lever, the other end of 
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hich with ter fitted to slide on and to revolve with the 
arbor of Day gg an or twenty-four sliding pins oo Se & 
holes in the dial of the time-piece, one to each i or 
half hour. the lever is moved so as to open hook to put on 


When 

or take off = Kay. re Padjacent pins ean ae a; and 
the or two adjacen — ; 

the = rhage the pin or pins so protruded pe ry 
the Pook was opened for putting on or taking offa key. — 
1313 Transport AND DELIVERY OF Coats, W. D. Napier, George- street, 
‘Hanover-square, London.—Dated 16th April, 1874. 
This provisional specification Se ee coals go bem = 
wheels which are by ee | mee = * ae 


carried three or four e 
may laced on a cart frame for delivery. The coals are unloaded by 
es trap-door in the box. The system described in the provisional 


specification saves the time and labour expended in transferring the coal 
from the tubs into railway trucks, from the trucks into sacks, and from 
the sacks into the consumer's cellar. en sia 

. Treatina Size, A. Smith, Manchester.—Partly a communication 
as Melville, Christianva.—Dated 16th April, 1874. 

In this invention wool, hair, feathers, or fabrics containing such 
animal matters are subjected to the bined action of heat, water, and 
pressure in a closed kier until the animal matter is dissolved. Dyes and 
oil may be recovered from the solution, The solution may be used as a 
oe ted ~ P. Fvuet, [non Ore, AND BRICKs, 

MovuLpiInc on COMPRESSING PATENT FU 4 
ay D. Healey, Swansea.—Dated 16th April, 1874. 

A horizontal cylinder, containing four rs of moulds, is mounted at 
one end of a strong framing, and a main , with a crank in the centre, 
is mounted at the other end. Two moulds are fed and two others are 
pressed simultaneously by means of rods and levers, which are worked by 
the crank. An intermittent motion is given to the cylinder, which causes 
it to revolve 90 deg. for each revolution of the main shaft, the motion 
being communicated by a rocking lever which passes through the 
feeding plunger behind the cylinder. There is an ment of liners 
in the bearings for adjusting the thickness of the bricks or blocks, and 
astop bar is fixed midway between the faces of the duplex presser, 
which insures the presser entering the moulds fairly. The main 
shaft is driven from a second shaft by means of spur wheels, all the 
gearing being within the main framing, but suitable d ving pulleys and 
fiy-wheels are fixed to second shaft outside the framing, except when a 
direct-acting engine is — to the second shaft, in which case only the 
fly-wheels are fixed outside. a 
1316. Wrovcut Iron Kerries, C. H. Adames, Birmingham.—Dated 16th 

April, 1874. ie 

This: invention consists in making the spouts in two parts longitudinally, 
and then bi them together. Also in attaching the spout to the 
breast of a kettle by brazing it on. . i 

. BorrtInGc AND PRESERVING FERMENTED BEVERAGES IN SYPHON 
oe W. Bruce, Birmingham, and B. Sykes, Manchester.—Dated 
16th April, 1874. 

The First part consists in charging syphons by what the inventors call 
the intermittent system, that is to say, 80 much of the beverage is forced 
or allowed to flow in at pressure, and then the air compressed by that 
operation is allowed to escape. The alternate admission of liquid and 
withdrawal of air is repeated until the syphon is full, or nearly full. The 
Second part consists in charging the beverage with carbonic acid gas. 
Third part ists of apparat A nozzle two ways or openings 
therefrom, one for supply of liquid, the other for allowing air to escape. 
Taps, or a two way tap, are or is used for opening and closing the said 
passages oryways. The Fourth part consists of a nozale having three 
ways or openings ; one for supply of beverage, the second for withdrawal 
of air, and the third for admitting carbonic acid gas to the filled, or nearly 
filled, syphon. 

1319. Twistino Soe ge “Trap Twisters,” J. Lumb, 
Huddersjield.— Dated 16th April, 1874. 

This Goan relates to that class of machinery known as “ trap 

on 








lever with the two pulleys and the driving shaft or pulley. Thelever is 
set on the centre, which is adjustable by means of a screw for ee 
the cord, so that separate binder or tightening may be 
with ; and a third arm on the lever is to the throttle valve and 
to a spring or cylinderand piston. 
. Locxrxo Rartway Port anv Si¢nat Levers, J. Bailey, Dublin.— 
Dated 17th April, 1874. 

This invention consists of a series of running in aframe 
one behind the other, and actuated by means of flat cam attached to 
the signal and t levers in the loc frame. These running locks, 
together with their frame, are so notched out at intervals as to receive the 
flat cam rods, which are also notched, in order that the running locks may 
work in or out of them, and so lock or release the same. 

1331. Frre-proor Srructores, B. J. Taylor, A. Milsted, Carlyle-square, 
and B. Clark, Buckingham-street, London.—Dated 17th April, 1874. 


able to earn large wages. Both 4 and yield have, I hear, 
alike improved at the works of Messrs, Hopkins, Gilkes, and Co. 
As much as 3 tons 6 cwt. havein the past few days been obtained 
there in one shift from one furnace, yet the charge has been cold 
ig. The fettling used is best tap cinder, with an occasional ad- 
mixture of wrought scrap. This is conveyed in a molten state 
from a furnace in which it has been prepared ; it is then run into 
the Danks furnaces previously to their being charged with cold 
pigiron. By the adoption of this hot fettling time and fuel are 
saved. This molten fettling, and iron cast into thin plates at the 
blast furnaces, should enable even the yield of 3 tons 6 cwt, to be 
exceeded, 
In Birmingham there is a fair amount of business being 





This invention consists essentially in causing a constant of 
place pals, rafters, ties, struts, beams, 

braces, purlins, hips, ridges, and other of roofs, also through the 
girders, columns, beams, and other of floors, in the event of fire, 
which several parts both of the roofs and floors as well as the walls, 
where necessary are made of wrought or cast iron and of « hollow form. 
Hydrants are disposed at suitable parts of the interior of the structure. 
Also fusible plugs which will melt at a moderately elevated temperature 
and admit one or more jets of water whick will at once assist in extin- 

ishing any fire that may have broken out in that part of the building. 
By employing water at an elevated temperature the building may be 
warmed and ventilated. 
1837. FasTentvos ror MeTALLic Boxes, G. Hookham, Birmingham.— 

—Dated 17th April, 1874. z 

This invention consists in faste: down the lids of travelling boxes 
and other boxes at their ends by aself-acting or snapping fastening con- 
structed as follows :—The fastening consists of two vertical spring catches 
on the inner side of the front of the box, the headsor hooked ends of 
which project through openings near the edge of the box: On shutting 
down the lid the spring catches are pressed back and their hooked ends 
made to snap upon projections or lips on the edge of the lid, and thereby 
fasten the lid at its ends and prevent the said ends being prized or raised. 
The fastening is released by means of a push _— carried by a bar, 
which connects the two catches together. This push piece may be 
operated directly by the hand or through a lever. 
1338. Gas, 4. Wanchope, Niddrie, and J. Cowan, Dublin.—Dated 17th 

April, 1874. 

In the arrangement described in this provisional specification a retort 
is placed in a lime kiln. 
1346. Ruwtinc Macuines, R. Cooke, Kearsley.—Dated 18th April, 1874, 

This invention relates to those machines which rule oy cad with parallel 
straight lines by means of a number of pens placed side by side, and con- 
sists principally in applying these pens to the paper (which travels 
beneath them on an endless travelling blanket) and in raising them there- 
from automatically at any required place in the sheet of paper to be 
ruled. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FINISHED iron makers were this—Thursday—afternoon seeking 
for orders for most of the products which they are turning out. 
Their quotations, without possessing any striking feature of 
change upon the 'prices that range upon the basis of £11 for 
marked merchant bars, and £10 for second-class bars, still leaned 
towards ease. There were few makers who would not have 
made a sensible alteration in favour of consumers if only 





twisters.” The inventor mounts the rollers of such hi: P 

to which rotation is icated by bevel gearing or other means for 
producing positive motion ; means are provided for stopping rotation of 
the rollers when an “end” breaks. ‘ 

1320. Boxts or Catcues, B. Turner, Leicester.—Dated 16th April, 1874. 

For this purpose the catch is formed somewhat in the shape of a claw 
to act in connection with a striking plate or catch. This claw catch is 
mounted on an axis of motion, and is formed with a tail piece which is 
acted upon by a spring to make it self-acting; another projection is fixed 
thereto to enable the bolt or catch to be readily turned on its axis when 
it is desired to release the article to which it is connected. 

1321. Cocks or Taps, J. Radford, York.—Dated 16th April, 1874. 

This invention relates to making the casing of the cock or tap with two 
side chambers; steam, water, or other fluids passing through an inlet 
passage in the casing are made to pass through the side chambers down- 
wards into a bottom chamber, up the plug, and through an opening in 
the plug into an outlet passage; also in making a chamber plug having 
holes or openings formed in the bottom part; steam, water, or other 
fluids through an inlet passage in the casing, passing downwards 
through two side chambers into a bottom chamber formed in the casing 
and through the holes or openings in the chamber plug, then through an 
opening in the top part of the chamber plug into an outlet passage in the 
casing. 

1322. Looms ror Weavina, J. Smith, Bradford. —Dated 16th April, 1874. 

This invention relates to emplo a self-acting apparatus for 
delivering the warps at any req' tension or pressure. A brake is 
employed, made to pass under the bottom part of the 1ing of a warpbeam, 
over the top, and partly round the ring. The brake, when pressed down 
by a weight on a lever, presses on the greatest part of the circumterence 
of the iron ring of the warp beam, and, according to the position of the 
weight on the lever, causes more or less tensiou or pressure to the warps. 
1823. Wasuino Macuine, A. M. Clark, Chancery-lane.—A communication 

from E. Marshall, Tola, U.S.—Dated 16th April, 1874. 

The invention consists of a separate washing box to be set in a common 
wash tub and provided with a grooved beater for pressing and — 
the clothes against the grooved sides and top of the wash box, the sai 
beater having a reciprocating motion imparted by a hand lever through 
the medium of a connecting rod and toggle joint levers. The machine 
may also be used for pressing lard, 

1324. Secr IoniTIno Sianat Licuts FOR MARINE AND OTHER PuRPOSES 
N. J. Holmes, Primrose-hill-road, London.—Dated 17th April, 1874. 

These improvements relate to an improved mode of constructing life- 
bnoy or danger signal lights when phosphuretted hydrogen gas or phos- 
phuret of calcium is employed. In one of these improvements the in- 
ventor makes use of a Pp d chamber, one ch being for the re- 
ception of the phosphuret of calcium, the other chamber as an air 

hamber to give buoyancy to the rescue signal when placed in water. The 
openings at the top and bottom of the rescue signal for the emission of 
the flame and ingress of the water are closed by metal strips soldered on, 
which can be removed by tension when the signal is required for use, or in 
place of the strips metallic capsules may be employed, through which a 
plug or button is drawn by tension to form the necessary orifices for the 
tlame and water when the rescue signal is required for use. In another 
improvement he employs acompound chamber, each chamber being fitted 
with the necessary parts to produce the light. This compound rescue 
light is employed when great power of flame is required. In anether 














py yee the rescue signal light is constructed so as tobe fired as a 
shell f 


rom a mortar or bomb, either withor without attachment to the 
rocket line apparatus. 
1827. Oreratine Kyitrmc Macaines, J. B. Robertson, Lurgan.— Dated 
17th April, 1874. 

This invention relates to improvements in kni es of the 
kind used for Leap ogy | cylindrical fabrics, so as to 1ender them con- 
ees plicable for knitting conical fabrics, or fabrics of diameter 

‘erent parts of their length. Theneedle guides are extended 
beyond the cylinder to which they are fixed ; they are made curved in- 
is, some more than others, and elastic at the roots; and the needles 
guided by them are sufficiently flexible to yield to their curvature as 
they are moved along them by means of a revolving cam ring. When the 
small end of a fabric is begun, a few of the les are in action, namely, 
those whose guides are most bent in towards the centre. These are 
d outwards by a sliding or disc being moved along their curved 
nner faces, and others of the n are brought into action so as to knit 
toa larger diameter The yarn is guided to cross the needles and to be 
leaped by thom Ey on ye cn 0 wheel guared to the cam ring so as to re- 
volve equally with it, and this eye can be moved to or from the centre 
ofthe wheel to suitthe varying diameter of the circle of needles. The 
ring or disc for altering the diameter of the knitting may be moved by a 
cam or gearing to suit particular shapes of the knitted articles. 
1329. Governors ror Manine Enaies, @. and J. Weir, Glasgow.—Dated 
17th April, 1874. 
ernor made with the improvements comprises adrum fixed ona 
and having jointed to ite points inside of it a 
of arms with weights at their ends to be acted on by the centrifugal 
orce. The weights are formed with toothed sectors which 


inion fast on a tubular shaft that is loose on the governor shaft and has 
ast onit the pulley for recei the driving cord es. The 
centrifugal tendency of the weights is counteracted by a or 

which be! tirely apart from the governor can be 


ing en 
facility at any time. In transmitting the driving force toa r, the 
cord from the driver is round a pulley on one end etclover, thames 
round the governor , next round a second pulley on the other end 
of the lever and back to the driver. The governor pulley is between the 





good specificati could have been These were 
not, however, to be had; for buyers are without confidence 
in the continued strength of the market. There are upon the 
whole fewerinquiries now than a'weekago. Themills and forges keep 
fairly occupied in their leading departments, but the managers can 
see a shorter time ahead now than at that time. In other words, 
old orders are being executed faster than new orders come in ; 
and the quoting of a fair price for iron of a good quality is usually 
met by the buyer with the assertion that he can get his wants 
supplied at a much lower figure elsewhere. From what I 
know myself, I can testify that the assertion is not always 
empty boasting. Buyers are gradually acquiring the convic- 
tion that the longer they can withhold their orders the cheaper 
they shall be ultimately able to purchase. If they mean that by 
the end of the current quarter they shall be able to buy the £11 
bars at £10, I incline to believe that they are right. Meanwhile, 
the prices taken by the majority of the makers are becoming 
increasingly variable. The market prices of the classes of finished 
most in demand are: Bars, £11; roofing singles, £13; hoops, 
£11 10s.; plates, £13; common rods, £10 10s.; and gas strip, 
£10 10s. 

Notwithstanding the comparative tardiness with which blast 
furnaces are being relighted, Staffordshire pigs were on plentiful 
offer this afternoon. Though five guineas is the price of the best 
cold blast all-mine samples, excellent all-mine pigs were as last 
week freely offeredat £5,and less money would have ted 
for a good a Of the two there was more disposition to sell 
to-day than last Thursday. Nor were some samples of hematit 
scarcely so firm as they were a fortnight ago, though the —— 
change is scarcely quotable. The rigorous action of the leading 
hematite houses in so readily adapting themselves to the weakening 
direction of the market, when slackness at any time begins to set 
in, is working very prejudiciously to the interests of the pig iron 
makers of Staffordshire . 

These to-day complained very much of the high prices which 
they have to give for materials. It was pointed out that whilst 
coke may now be had by many of their competitors at 16s. and 
16s. 6d. per ton, they have to give even for raw coal 18s, and 18s. 
6d. if a ?~ quality of pig has to be made. Such figures for coal 
are much too high for the ay ay | of this district ; and until 
they have been brought down the demand at the collieries will 
remain as now, only quiet, and the relighting of blast furnaces 
will proceed but slowly. 

the 153 furnaces standing in this district, 74 only are now 
in blast. As compared with this time last year, thisis a reduction 
of twenty furnaces. 

The oer of the machine puddling question is gaining a 
firmer hold of the ironmasters of this district. When the Danks 
furnace was first started a number of ironmasters here formed 
something like a compact to make experiments for the good of the 
whole—the expenses to be defrayed from a fund to which all con- 
tributed. Nothing practical was, however, done. At this regrets 
have been expressed to me by those who have the fullest 
confidence in the practicability of the rotary system, and who 
are still pre to abide by their original offer. 

I have information from the Ravensdale Ironworks, North 
Staffordshire, that the Danks se as carried out there by 
Mr. Charles Fryer, the manager of the works on behalf of Mr. 
Robert Heath, M.P., is now not only a mechanical but also a 
financial success ; anyhow, that the six Danks furnaces at work 
there are being carried on at a profit. Before this year has closed 
the pe ee pe in progress are likely to be completed ; the 
none + will then number ten Danks furnaces. The laying 
down of four new furnaces is being proceeded with as expeditiously 
as practicable. A new hammer will soon likewise be available 
for the manipulating the balls after they have left the squeezers. 
Simultaneously cost and labour in the working of the blooms in 
the f rolls will be saved, and the efficiency of the work pro- 
moted by the adaptation to the forge rolls of the reversing prin- 
ciple. e furnace for the making and melting of the fettling 
which has been found serviceable in the North of England has 
yet to be adopted in North Staffordshire. 

The wages which are being now paid to the forehand puddlers 
who work the Danks process in North Staffordshire is 10s. per 
day. Their underhands are found for them, and the output of 
the is an average of two tons per turn. Similar terms 
were paid to the puddlers who work the Danks furnace at 
Middles! By a recent arrangement, however, the men are 
now to be paid 7s. per ton. On these terms they must themselves 
remunerate their underhands, and as the average output of the 
furnaces is not much under three tons per shift, the puddlers are 





cted. The present season is favourable to activity in many 
industries, and the home demand is equal to most expectations. 
The specifications, however, coming from foreign sources are in 
some cases on the decline. The decline is most conspicuous in 
respect of the United States, and it is attributed to the adjust- 
ment of the protection tariff. To South America and the West 
Indies, however, fair consignw<nts of edge tools in particular are 
being despatched. Both in Spain and the East trade continues 
exceptionally good. For Australia the demand has slightly fallen 
off, but from the Cape orders are forthcoming with tolerable 

ity. Slight reductions are from time to time coming out as 
the result of the late drop of £1 in certain finished iron. Amongst 
the most recent are heavy washers, ils. per cwt.; light ditto, 
24 per cent.; patent hinges, 24 per cent.; and an extra 2) per cent. 
in the discount off tower and barrel bolts. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


In the iron trade of this district, so far as pig iron is concerned, 
the recent improvement in prices has not been maintained, and 
rates are decidedly easier, with the eg of giving way still 
further. Foundry pig iron, which for a long time has been quite 
ata ——_ and difficult to obtain, is now, owing to the impulse 
which the high rates obtainable have given to, its production, very 
plentiful, and approaching more nearly to its old relative value as 
compared with the lower numbers of forge pig iron. No. 3 
delivered in the Manchester district is now quoted at from 73s. to 
75s. per ton, and forge numbers at from 65s. to 68s. per ton 
according to quality. In manufactured iron the market bas main- 
tained the firmness reported last week, and as producers continue 
fully engaged for the present, there is little probability of any 
further reduction in prices for the next few weeks, whilst the 
belief gains ground that makers will even be able to command full 
rates until end of the year. It is extremely difficult to induce 
producers to enter orders for bars, sheet iron, or hoop iron for 
immediate delivery, and consumers consequently are compelled to 
depend very largely upon the merchants who are able to fall baok 
upon existing contracts, and are therefore in a better position than 
makers in the matter of prompt delivery. Bars are still quoted 
at from £9 5s, to £9 10s. per ton delivered. 

As I anticipated in my previous letter, the forge proprietors in 
West Lancashire have been able to cover their requirements for 
coal for the present, but they have had to draw from the outside 
districts, and this has necessarily entailed an increased cost as 
compared with the prices they were previously paying to Lan- 
cashire colliery proprietors. 

In the coal trade generally the continuance of the West 
Lancashire strike is causing a ‘much stiffer tone, and although the 
leading firms in the Manchester district have made no alteration in 
their local quotations, the actual selling prices in the open market 
are generally much higher, and in many cases, where consumers 

ress for immediate deliveries, an advance of 2s. to 3s. per ton 
to be paid as compared with last month’s quotations. 
Although supplies of Lancashire fuel are becoming rather difficult 
to obtain, considerable quantities are still being sent in from other 
districts, but these of course necessitate enhanced prices. 

With regard to the strike there are many conflicting reports, 
and it is stated that the men, who have been holding meetings this 
week, are becoming discouraged. There are, however, as yet no 
definite indications of an early settlement of the dispute either on 
the part of the masters or the men. 

The annual meeting of the Manchester Geological Society was 
held on Tuesday, when Professor Boyd Dawkins, of Owen's 
College, was elected ident for the ing year. 

At the meeting of the Manchester Scientific and Mechanical 
Society, also held on Tuesday, the question of raising a memorial 
to the late president, Sir William Fairbairn, in the shape of a 
prize fund, was mooted and referred to the council for con- 
sideration. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE general tendencies of the iron market on Tuesday showed 
trade to be — slack. Very little iron changed hands, and except 
for some foundry brands, there was little inquiry. Prices remain 
pretty much the same as they were last week, No. 3 being quoted 
at 65s., and while sellers stick firmly to this price, buyers enter- 
tain strong hopes of some further abatement. Very little iron is 
in stock at works, and as for the general warrant stores, they have 
been altogether abolished. A company was formed some twelve 
months ago for the establishment in Middlesbrough of stores 
similar to those conducted at Glasgow by the Messrs. Connal, but 
up to. the present time they have not made much progress in the 





Shipments are fairly active, Scotland taking from Cleveland a 
considerably larger quantity of pig iron than she did at this time 


year. 

The total number of furnaces now in blast between the Tyne 
and the Tees is 130 out of 152 available for use. Not more than a 
dozen of this ber are engaged in the manufacture of Bessemer 
iron, which is very little in request at the present time. The 
furnaces owned by the Walker Company, one of the oldest works 
on the Tyne, are now exclusively — the manufacture of 
Bessemer iron, and so also are the of the Weardale Iron 
Company, at Towlaw, which, however, instead of melting the ordi- 
nary hematite ore of North Lancashire, Cumberland, or Bilboa, in 
Spain, is confined to the use of the “rider” or spathic ore found 
in Weardale. Messrs. Sir William G. Armstrong and Company, 
on the other hand, make a very superior quality of iron —highly 
suitable for the production of gun castings, and preferred for that 

rpose by the authorities at Woolwich, from the Redsdale ore in 
Routh Tyne, a “oF and uncertain but tolerably abundant 
source of supply. This eminent firm are now making arrange- 
ments for the blowing in of one of the Elswick furnaces which has 
been out of blast for a long time, owing to the ‘‘ gobbing” up or 
scaffolding of the furnace. Mr. Cranston, the patentee of the 
rock drill of that name, has for the removal of the scaf- 
folding, upon which his drill will be brought to bear; and it is 
noteworthy that this is the first time that a drill of similar con- 
struction will have been —— to any such purpose. The furnaces 
of the Norwegian Titanic Ore Company, at Norton, near Stockton- 
on-Tees, are engaged in a special and superior qua- 
lity of iron from titanic ore; but with these exceptions the great 
bulk of the furnaces in the Cleveland district are built for the 
smelting of the local ironstone found in the lias formation. 

The Loftus Iron Company, who have built two new furnaces on 
the sea coast, near Skinningrove, have le a very successful com- 
mencement of smelting operations, although it is some time since 
they began to extract the ironstone from the large and valuable 
royalty acquired in the immediate locality of their blast furnaces. 
It requires some three and a-half tons of ore and a ton or 25 cwt. 
of coke to make a ton of pig iron, and the owners of the Loftus 








Ironworks that economy will be promoted by bringing the 
fuel to the ore rather than by bringing each half way to meet the 








a ee 


332 


nee eee eset CL 





THE ENGINEER. 





a Oct. 30, 1872. 








other, as is done by most of the firms in the Middlesbrough dis- 


trict, at trey om, aos of some 1s, or 1s. 6d. per ton. 

this, however, the Loftus Iron Company have acquired their land 
at a cheaper rate, and, being on the seashore, they have thecommand 
of anadmirableslag tip—adesideratum which is becoming ve scarce 
on Teesside, where not a few pig iron manufacturers are quite at a 
loss to find a suitable place of deposit for the slag. The produc- 
tion of slag is in the proportion of two tons to every ton of pis 
iron made, so that it accumulates very rapidly, and in not a few 
cases, where land is restricted and dear, it has to be carried out 


to sea, 

Remarkable progress is being made with the development of the 
mineral resources of the Cleveland district. There is scarcely an 
ore-producing firm of any consequence that has not made recent 
provision for anincrease of output ; and it is believed that within 
the next three or four years the present yield of ironstone will be 
doubled. The Messrs. Pease, of Darlington, are undertaking a 
very large extension of output at Skinningrove ; close by the Loft- 
house Iron Company are extending their Loftus mines; the 
Liverton Iron Company are also almost doubling their production; 
and on the estate and royalty of Mr. Wharton, of Skelton Castle, 
it is calculated that the production, which is now little over a 
million tons, will exceed four millions, and yield to the lessor a 
royalty payment of over £100,000. To meet the increase of 
mleeral production in Cleveland, the railway facilities of the dis- 
trict are being considerably extended; and it is arranged that in 
about a fortnight, the first sod of the Cleveland Extension 
Mineral Railway will be cut by Mr. Joseph Dodds, M.P., the 
chairman of the company, Thisline, which is to be eleven miles 
in length, will open out a wide extent of ironstone property not 
hitherto developed, and will form an important connecting link 
between other lines already in operation. 

The finished iron trade of the North of England remainsin a very 
backward state. It does not seem as if recent inquiries were to 
lead to any fresh orders of consequence for rails and other railway 
material which is the specialité of the North. Plate makers, how- 
ever, continue very busy as a general rule ; and so also do makers 
of marine engines and forgings. The shipbuilding trade of the 
North, as a whole, isin a flourishing state. 

On Saturday afternoon, a large iron paddle mail. steamer was 
launched from the yard of Messrs. Richardson, Low Walker, for 
**The Companhia de Navegacao Paulista,” a Brazilian company. 
Her engines have been supplied by Messrs. Thompson, Boyd, and 
Co., Newcastle, 

Nothing final has yet been decided with regard to the rate of 
wages to be paid to the Durham miners, The arbitrators appointed 
to adjudicate on the case met at the Westminster Palace Hotel on 
Monday, but failed to come to any decision, the two representing 
the masters claiming an amount of reduction which could not be 
acquiescedjin by the representatives of the men. The complete case 
has now, therefore, been laid before Mr. Russell Gurney, the 
Recorder of London, together with the reports of the arbitrators ; 
and it is probable that his decision will be issued in the course of 
a few days. It will necessarily, however, take Mr. Gurney some 
time to wade through the voluminous reports of the arbitration 
proceedings, and it need not provoke surprise if the award should 
not be issued for a fortnight. It is desirable, of course, that the 
question should be settled with the least possible loss of time, 
i h as the reduction, if any, is only likely to be made to take 
——s and not retrospective effect, although it was claimed 

y the coalowners from the Ist of September ; and, meanwhile, 
the coal trade is in astate of almost total inaction, pending the 
publication of the award. It is understood that if the full reduc- 
tion of 20 per cent. is awarded, it will take some £17,000 per week 
from the wages of the Durham miners. 

The serious complications that were threatened by the want of 
agreement between employers and employed as to the reduction 
that should be made in the wages of the Northumberland coal 
miners have been removed by the resolution of the miners to 
accept open arbitration or a reduction of 14 per cent. Up to the 
present time the wages of the Northumberland coal miners have 
taken a higher range than those of the Durham miners, but that 
is greatly due to the greater difficulty of the work they have to 
perform, and the extreme hardness and lowness of the seams. A 
strike of the men and boys employed at the Elswick Colliery took 
place on Monday, owing to an alleged misunderstanding as to the 
terms on which the wages question was to be settled ; but a depu- 
tation from the executive of the association visited the colliery 
on the Monday afternoon, and succeeded in persuading the men to 
resume work on the Tuesday morning. 

Prices are nominally unaltered in the coal trade, and the de- 
mand for all quantities is slack, buyers being temporarily content 
with hand-to-mouth supplies. 











NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE iron trade during the past week has been unusually quiet, 
with less than the ordinary number of transactions, Quietness 
has prevailed in warrants, and the prices have not sustained any 
material alteration. On Friday the warrant market was pretty 
steady, and a fair business was done at 82s, 3d. and 82s. 6d. cash. 
The tone on Monday was also steady with a small business at the 
rates of the previous week. There was little doing on Tuesday, 
but the prices were somewhat better, business having been done at 

2s. Id. cash, 

Only very few variations have occurred in the value of the 
principal makers’ brands in the course of the week. The quota- 
tions now stand as follows :—Gartsherrie, No. 1, 102s. 6d.; No. 3, 
$2s.; Coltness, No. 1, 102s. 6d.; No. 3, 82s.; Summerlee, No. 1, 
97s. 6d.; No. 3, 80s.; Langloan, No. 1, 102s. 6d.; No, 3, 82s.; 
Govan, No.1, 87s. 6d.; No. 3, 79s.; Calder, No. 1, 1058.; No. 3, 
82s. 6d.; Shotts, No. 1, 101s.; No. 3, 82s. 6d.; Carnbroe, No. 1, 
94s.; No. 3, 80s.; Monkland, No. 1, 88s.; No. 3, 79s.; Clyde, 
No. 1, 88s.; No. 3, 793.; Eglinton, No. 1, 86s.; No. 3, 78s.; 
Dalmellington, No. 1, 88s.; No. 3, 78s.; Glengarnock, No. 1, 
96s.; No. 3, 8ls.; Kinneil, No. 1, 92s. 6d.; No, 3, 78s.; Carron, 
No. 1, 100s. The quantity of pig iron in Connal’s Glasgow stores 
on Saturday afternoon was 17,171 tons, rather less than in the 
previous week. 

The shipments of pig iron from Scotch ports during the week 
ending the 24th inst. amounted to 10,324 tons, showing a decrease 
of 1111 tons as compared with the corresponding week of 1873. 
The imports of Middlesbrough pigs at Grangemouth for the week 
week were 3640 tons, an increase of 418 over those of the corre- 

ponding week of last year. 

A fair quantity of machinery and finished iron was exported 
from Glasgow during the week, including 1343 tous of cast 
iron pipes valued at £10,959; machinery to the value of £5278; 
pig iron, 1300 tons, valued at £6099 ; aud a miscellaneous 
quantity of iron manufactures. There is as yet no change 
for the better in the manufactured iron trade, Orders are 
very difficult to obtain, and although the prices are nominally 
unaltered, manufacturers do not hesitate to accept the few con- 
tracts offering on easier terms. Wherever reductions have been 
made in the ironworkers’ wages they have been at once submitted 
to, the men being perfectly aware that the state of trade affords 
them no alternative, 

The coal trade does not manifest any fresh feature of interest. 
The supplies are out of ali proportion too heavy for the demand 
to admit of an extra remunerative trade, but coalmasters go on 
from week to week in a quiet way, taking whatever orders they 
can obtain. The demand tor manufacturing purposes is unusually 
slack for this season of the year, and nothing like the same quan- 
tity of coals as formerly is being used by shipowners. Wishaw 
house coal for shipment is purchased at 12s, 6d. and 13s, 6d.; best 
household, from 16s. to 18s.; main and common, 8s. 6d. to 9s.; 
best splint, 9s, to 10s.; dross, per 24 cwt., 6s. 6d, to 7s. 6d. The 
Fife coal trade still feels the influence of the recent strike. Busi- 


ness in all descriptions of coal is extremely dull, and large quan- 

tte are beng eosumulated a ths oo sas $ 
Since bad ~ nee Ee miners of Scotland are 

cote Sang emselves together in union, 

moment the erent societies have an membership of 

not fewer than 20,000 men. Mr, P., Tam sorry to 

observe, still continues to urge the men that they should press’ 


their employers for higher w: He bases his argument on th 
price of iron, and somewhat wale, as I think, selects rs 


the highest 
Fang Aad e very best brands for the purpose, leaving out of view 
fact that by far the larger proportion of iron now in the 
market is selling from 20s. to 40s. under that price. He tolda 
company of shale miners that if the trade could not afford to give 
them an advance of 1s. per day, —T should leave the pite. This 
was, in the circumstances, very advice ; but it cannot prac- 
tically have any very serious result, because the pits are every- 
where overstocked with hands, and for the men to leave as ad- 
vised would simply be to throw themselves idle altogether. The 
itation for an advance of wages goes on in various districts in the 
est, but meets with no success whatever. The Fife and Clack- 
mannan Miners’ Association have issued orders to the various 
collieries to agitate for an advance to the extent of 1s. per day. 
Only a few weeks have elapsed since the miners of those counties 
were compelled to resume work after a strike extending over a 
number of weeks, at a reduction of 15 per cent. As stated above, 
the coal trade has not yet recovered from the effects of the strike, 
and = an advance should be conceded at present is out of the 
question. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
In the cast steel trade, which is one of the principal industries 
of this district, there is not a great amount doing, particularly 
in common kinds of steel. Of late Bessemer steel has been largely 


ome whether this wo 

ge 

should be in a position to quote accordingly. One rath rti 

ange we has —_ made ne thie Cyfarthi a icunnie 
osed, and it is not likely that orders will com til t 

of their having been wobwn~ A is published. hocnccbapban 


siderable discussion. No one, however, doubts of its ultimate 
acceptance, bert og se may be a slight stoppage. The Iron- 
workers’ look upon the measure with an but 
satisfaction. The times were so bad before that the en 
could keep up their contributions, and now I imagine 
this will settle the case and be the death blow to the union, as f 
as this district isconcerned. If the funds of the union were goo. 
} yon — be a strong a of a strike, — as they are now 
pears to me circumstances @ an overw! ing wave, wi 
ey any Seen of iabour. a — 
yr the other saw the remnants left of the 
Cyfarthfa men. Most of the best workmen are gone, but there is 
a residue, and these I met in the Market-square hanging about, 
certainly, but by no means of that gaunt and wolfish 
appearance which I had been expecting to see. However, in this 
land of fasting girls one must not be surprised to find, even after 
four months’ stoppage and as long an idleness, hearty-looking 
men yon yO t privation has been caused and that it 
—_ a doubted. The poor women and children must 
The Cyfarthfa agents awakened great interest this week by 
asking the men if they would return to work ata reduction of 
30 per cent, The men at first thought that if they accepted this 
they could return, but it trans: = that ee Crawshay wished to 
accep in the event of his 
orders, If he found that the men would accept it he 


fa Works are known to 


The Landore Works sent a cargo of steel rails to Bilbao this 


week, and the Aberdare Company a quantity to France. 
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ton for the latter at the pit banks, 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THERE is little of interest to record this week. The colliers are 
labouring energetically, and large outputs seem to be the rage. 
Something like a spirit of rivalry has sprung up to incite this, and 
one day the local organs of Monmouthshire and Glamorganshire 
will chronicle the output at a certain pit, and another day notice 
will appear of another. This, so long as the market is full of 
buyers, is an excellent thing, but I fear if carried to excess 
we shall hear of “ stocking” and next of falling prices. Stocking 
small at Cardiff continues, and prices are low. One house 
coalowner hinted at the strong —_ of the prices of 
small coming down to the old standard which was, if I recollect 
aright, not much above 2s. per ton. When in Cardiff 
a few weeks ago I heard of a contract for small which was un- 
expired at 12s. per ton. It is evident in this case that one firm 
must be a severe sufferer, and another as t a gainer. The 








notice of a reduction of wages to the ironworkers is arousing con- 




















































made use of for certain purposes in substitution for the lower 1874, HT 1874, 
grades of cast steel previously in use; hence the result above 4a 6 4 & d| ben-PiginSeteat—| £04 2 6. & 
alluded to—a result which has been made more marked and dis- 88 i.e 00 Bad | Sas 8:8 Hy 
tinctive by the successes of German, French, and United States 815.10 5 0) ‘i 
manufacturers in the same department. Best tool, sheet, and ie is ke se tte FE 
crucible steels are nevertheless in fairly good request, as well as .? ass ae 31 00 0 
certain special brands for which several Sheffield houses have oe an ee Plates in @ 19 > a 
obtained a reputation which is for the present out of the reach - {1010 ..2410 0|| Yorkshire seccss [1818 S16 > 0 
of competition. {4810 14 0 HI Raile—Oleveland ....| 715. 8 0 0 
_ There is very little change in the price of or demand for hema- 1 {1010 212410 0| &. Vortdiire,Siect|1019 “ats 
tite ores. If anything, prices are a trifle easier, consequent upon oie sae wae”. 1) 8 2 810 0 
the dulness which characterises several establishments engaged in “113 0 wis 0 oll Rall -Oid—Shaveland as ee Be ° 
the Bessemer stee) and steel rail trades, There are fairly good | SeaMeetchire ..../ 9 0 0 O 0 
sales of British hematites for blast furnace purposes, but, speaking "|S a0 “oaa0 91 a 
of a department as a whole, it cannot be said to be very active “13 8 — 0) su 8 28 
just at present, : “ <2 

The ordinary and Bessemer hematite pigs produced in the Cum- ‘|%0 9 ste" | Dobie 
berland district do not vary very greatly in price—a further - ° $ | $ 2 cs -Ee? 
natural consequence of the not very active inquiry for B 016 3.016 0/| iso lire 8 
material. I notice that Millom ‘‘ Bessemer” No. 1 is fixed at 95s.; oe | ee ees be 
No, 2 at 92s, 6d.; and No. 3 at 90s.; with ‘‘ ordinary” hematite Ji 6 3100. les es 
No. 3 at 90s.; No, 4, 87s. 6d.; No. 5, 87s. Gd.; mottled, 105s.; and 15 i Koad, Fig, Foreign pe.tn. | S115 . ..38 0 
white 105s., on the customary four months’ terms and discount for o 7 610 i 9 || ) = he gegen | 19 lands 
cash. Maryport “hematite” Nos. 1, 2, and 3 are 95s.; No. 4, || Red oF minium [8410 so 0 
90s.; No. 5, M and W, 90s, “Bessemer” No. 1, 100s.; No. 2, su 8's °|| } wryly ior 4 
os and No. 3, 95s, per ton at the works for lots of ordinary ca cs $1 White, dey. | 39 : 0 oO 
alk. - | row. noil....| 0 -~0 006 

Other ordinary descriptions of North-country pig iron are some- onliltagpes * X50 "rows ersten. | 38 8 a 
what lower in price, in sympathy with the considerable drop +t teed ty S| > menhaden-enced | er 
which has taken place in makers’ brands of Scotch pig iron within 014 1.018 0|| Olive Galiipall -....|43 0 C0 0 0 
the past fortnight. Most of the pig iron produced by the Sheffield, PE 27 Ol Bpaalthansesssess |44 0 06 0 0 0 
South Yorkshire, and Derbyshire blast furnaces is used up at the : hice || Rangoon itag or eee 
works where it is made; hence no reliable indication can be given sooo] CIB O16 O|| | Priced Co's pgal.| © 3 @..0 0 0 
of the price of local pig. At Sheepbridge, Staveley, Parkgate, ——te5 “Sea. Se lne 8s 
-— —— the furnaces appear to be kept in a state of mode- ct ee ik Oe — pale... ah @ :*. 
rate activity. H ee * Sperm cate can 

In recognition of his approbation of the manner in which Messrs, | /"o"—Angle in Glasgow 10 10 a 0 9|| bale, South Sea, pale % 0 1.000 
John Brown aad Company (Limited), Sheffield, have constructed ‘e ; 4 eh EL maine Cee 
the ironclad fortification works at Waxholm, near Stockholm, his 913 [110 0 © eleemened > ty Hed 4 A 
Majesty the King of Sweden has presented Mr. J. D. Ellis, man- te Ee 43 eae {220 6... 0 © 
aging director of that company, with the knighthood of the Order ue i180 0 | English, V. & ——Ts. es 
of Wasa. These fortifications are similarly constructed to those 10 0 ..12 0 0/| Steel, Bessemer, Rough../ 910 ..10 5 0 
of the English War Department, both being made of the very 90 .95 al ene he 0 who °° 
wide armour-plates rolled on Mr. Ellis’ patent system. The firm 1015.11 0 0) :/33 0 <0 0 0 
in question are now and have been for some time past busy in : = ee oll to las a 
armour-plate forges, mills, and planing &c., shops. There is very Oo iM 5 || [}99 0 3:30 0 0 
little competition in the production of the large-sized armour- _ Se 91 ce ets 
plates, casements, and fort shields, Messrs. Charles Cammell and 15:10 0 0, "limo Snead 9 
Company, Sheffield, being the only other firm having machinery Mie & oh Be be 
and appliances for rolling them. The latter firm not long ago had | |e 0 ioe 
some very massive bending presses fitted in their Cyclops Works, A 0} | ae eee 
few weeks back I recorded thefact that the directors of the Phosnix 4 a dh clad 
Bessemer Steel Company, Limited, near Rotherham, had recom- 0 
mended that the shareholders should sanction the increase of the 4] 2 Z ma ™ 
company’s capital by £50,000 ; they made the recommendation on 0) 116 2300 
the strength of the facts that the capacity of the works and the 4 cincinnati 
demand for their productions had got beyond the power of the 0} 
capital. They therefore believed that the addition of £50,000 i] 1, S210 0 
would not only prove remunerative per se, but would be the Lis 1116 9 
means of increasing the profits derived from the previous expendi- 2 2 6. 6 6 8 
ture, At the shareholders’ meeting, held about a fortnight back, @ 0 0.19 3% 
this recommendation was agreed to, and a considerable amount was 18 0 6..16 © 0 
subscribed there and then. It is now stated that the whole sum has oemadi 
been forthcoming, £20,000 having been raised by debentures and R. 
£30,000 by mortgages on the works and plant. 

On Monday morning a vertical boiler exploded at the foundry Per 187 4. i 3873.. _ 1874. | 3873. 
of Messrs. Wm. Oliver and Company, Chesterfield, injuring one | Teck... .--ss-sse1) 0.18 10(12 0 1410 || Canada, Spruce Ist..11 019 0/13 0.0 0 
mon somovhas severely, No cause forthe explosion has yet been | @svec,red pine +. 410 8 10) 810 8 10 De. Sad.o.-a- 9 30 40 10/19 20 11 20 
sta! " - oe he - . | ” 

On Monday afternoon an important conference was held at Leeds 0 jap 70 8 ols 08 || Archangel yellow “aa 0 a } is 0 15 io 
between the colliery proprietors and miners’ representatives of the nape ad 0 0| 410 519|| Plnd = woeoee si 10 18 10 | Is os 10 
West Yorkshire district in order to take into further consideration | Ast :::.-.:.7 0 710 $13 6 10 Dentsie ..0 9 9 9| 0 9 9 « 
sts ‘totuslion i wage of De pore, the metercsmpiea|  Ceasaals $0 481s 8 § MSE S18 SBR 

. a» - . 
several hours in discussion. The owners, under the celeatiie RIGA 200 oS eae so Se See 
of Mr. Robert Tennant, M.P., offering to refer the matter to arbi- | Want; i Gis 6 0| 410 615 10 0 1110/9 010 0 
tration, but without doing so on the basis of a permanent sliding ae Tl ss sasll i 6a 6\13 618 6 
scale as suggested by the miners. It was ultimately decided to 60 000/000 0} te ...s0018 614 6|10 618 0 
adjourn the meeting for a week. O12 0/0 0 0 O}|  Sadqunlliy ......19 615 0/10 618 & 

In South Yorkshire and Derbyshire the coal trade is brisk, so t. Petersburg 9 $30 ° 0 4 B * ae pan g ° 8 © | 1020 107 ° 
far as house coal is in question, but engine fuel and pit alack are | Deals, per 0. 12ft. by sft. vin. | Puncheon....17 019 0/2) 0 30 0 
in very dull request at prices which are as low as 2s, Gd. to 6s, per camer) - are 8 is 0 is 0 is | = pipe +4 Hy 309 0 (325 0 20 0 

bi) See er 2 ' 








SovtH KEnsIncTton MuseuM.—Visitors during the week ending 
24th October, 1874 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 | Museum, 15,107; mercantile marine 
and other collections, 857. On Wednesday, Thursday, and Fri+ 
day, admission 6d., from 10 a.m, till 4 p.m., Museum, 1853 ; mer- 
cantile marine and other collections, 34. Total, 17,851. Average 
of corresponding week in former years, 11,442. Total from the 
opening of the Museum, 13,811,293. 

From a document which has been forwarded to the Liverpool 

hamber of C ce it appears that it has been decided by the 
authorities of Algiers to holda grand exhibition there, to com- 
mence in November, 1875, and continue until about the spring of 
the following year. ’ The building will consist of one large central 
hall with lateral galleries attached, each a wide area of 
ground, and affording, it isfex , ample accommodation for the 
articles for exhibition which will be sent by various countries. The 
o g committee have issued a plan and a general specification 
of — proposed building, and they invite contractors to come for- 
wi 
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A NEW CHRONOGRAPH. 

Srxce 1840, when Sir Charles Wheatstone first ~ 
the use of electricity in determining the velocity ro- 
jectiles, many electrical instruments have been Soin for 
the purpose. Navez, Breguet, Martin de Brettes, Vignotti 
Leurs, Benton, Le Boulengé, Schultz, Bashforth, an 
Noble, are well-known names connected with this branch 
of science, and we have now to add the name of Watkin 
tothe roll In the new chronograph which has lately been 
invented by Lieut. H. Watkin, Royal Artillery, the regis- 
tration is effected, as in several other instruments, by the 
induced current of a Ruhmkorff coil acting through a 
falling weight. The weig t drops freely in air, as in the 
Le Boulengé chronograph, but as the registration does not 


commence, as in the latter, from the moment of liberation, 


but takes place during the free fall, no inaccuracy can arise 
from ever varying strength of batteries, or electro-magnets, 
and all errors due to remaining magnetism are perfectly 
eliminated. 





The instrument consists of two upright brass cylinders 
AA, Fig. 1, revolving on pivots. e latter B B are fixed 
at the bottom, but at the top they consist of screws CC, 
which allow of the cylinders being removed at pleasure. 
The cylinders are carefully insulated from one another, and 
are respectively in electric communication with two bindin 
screws DD on the base. The instrument is levell 
horizontally and vertically by means of two spirit levels on 
the bed, and three adjusting screws EEE. A scale of 
time divided to thousandths and ten thousandths of a 
second is fixed, close to but not touching the cylinders. 
The top of the instrument is fitted with a mechanical 
arrangement, governed by an electro-magnet, for suspend- 
ing the weight between the two cylinders and releasing it 
at the proper moment. The weight, Fig. 2, is somewhat 
of the form of a Palliser shot; it is of brass, and carries in 
the centre of its base a small steel screw A, in which a 








steel tongue B is pivoted; the object of this arrangement 


leasing the weight. AB, CD, are two straight pieces of 
steel screwed down at E and F; A B being fixed, but C D 


attached to the keeper 
inserted at pleasure between the steel arms at Band D, 
thus causing the opposite ends A C to close and grip the 
steel tongue of the weight B, Fig. 2. In this position the 
heeper of the electro-magnet is a short distance from the 
_ and, on the current circulating, is drawn down, 
ringing with it the steel spring GG. The pressure being 
thus removed from B and D, the weight is released and 
falls vertically between the cylinders; a slight spring L 
assists in releasing the weight. The magnet K is in 
electric communication with two binding screws on the bed 
of the instrument. 
F1C.2. 
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The screens through which the projectile is fired when 
making an amg are somewhat on the principle of 
Schultz, or rather on that of Bashforth, namely the electric 
communication is immediately remade after being broken 
by the shot in passing through, so as to allow of the next 
screen register, and so on, But as the induced spark is 
roken 
has_ provided 


brighter and stronger when the primary current is 
between platina points, Lieut. 
accordingly, 


Watkin 
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To make a screen suitable for experiments with a small 
arm—such as the Snider rifle — rectangular pieces of 
brass are cut to the size and shape shown in Fig. 4, 
ABCD. Holes are drilled at E and F, and platinum 
wires about jin. long soldered into them, so as to 
project equally on both sides. Little brass hooks 
are fixed on at C and D. Strips of copper or brass 
are then bent and brazed in the form shown at G, Fig. 4, 


FIC.¢ 





and small platinum discs are soldered inside to correspond 
with the points E and F. The various pieces are then 
screwed on to a board in. thick and 4in. wide, asin Fig. 5. 
This board forms the top of the frame target, and is fitted | 
with binding screws A at each end, by which it is con- | 
nected with the instrument. The bottom bar of the target 
(not shown in the figure) is furnished with a series of pins 
on which loops of dhesant elastic are hung. The brass 
springs on the top of the frame are bent down by hooking 
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being that when the weight is suspended by B, it may still | on separate pieces of thread to the several hooks B, C, D, | a 


swing freely. CC is a brass wire, pointed at the ex- | 
tremities, which passes through an ebonite plug D, which, 
in its turn, is inserted throu ithe base of the weight. The 
registering sparks are discharged from the extremities of 
the wire C C. Two steel arms E are screwed in at right 
angles to the plug D; they serve to bring the weight 
ayy A to rest by entering two V-shaped springs on the 
of the instrument, Fig. 1. 
Fig. 3 shows an arrangement for suspending and re- 
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E, F, &c., and attaching the other extremities of the | 
threads to the elastics on the _ corresponding to the 
respective hooks, The elastics keep the springs perfectly 
pressed down, in which position the platinum point on the 
under side of the spring touches the platinum disc on the 
bottom of G, Fig. 4. It is evident that when all the 
springs in the ee pressed down by the threads and | 
ics, the breaking of any one thread will cause the 
current to be momentarily interrupted during the time the 


allowed to pivot freely around F. A strong spring G, | 
a of an electro-magnet K, can be | 






ring 
side of it is brought into contact with the platinum 
on the top of G, Fig. 4. If then the primary wires of a 
Ruhmkorff coil be connected with the binding screws on 
the target, and the secondary wires with the bindin 
screws DD on the bed of the instrument, the rupture o! 
the target should be followed bv an induced spark on t1 


| 8 
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cylinders of the instrument. Lieut. Watkin, however, 
found that, when working with an ordinary coil, no in- 
duced spark could be obtained, or, at any rate, that sparks 
could not be depended upon, although to all appearance 
the several connections and wires were in perfect order 
and a strong current passing in the primary wire. This 
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difficulty, however, was ingeniously solved by placing the 
condenser, which so greatly increases the effect of the coil, 
near the point of rupture of the primary wire. A con- 
denser of ordinary construction and of suitable size is 


' placed under the board which forms the top of the frame 


target, and by this arrangement a small and inexpensive 
coil furnishes an ample spark whenever the communication 
is broken. We must confess we are not 
admirers of this harp-like pattern of target. 
The cost of construction and repairs in- 
— creases greatly with the increased dis- 
| tance, number, and size of the screens, as 
every thread must have its elastic and 
spring, and the derangement of one spring 
—| is the derangement of all. Moreover, the 
| repair of these targets after every shot 
becomes extremely tedious and troublesome 
where a protracted series of experiments 
are in progress. We prefer the Ameri- 
can pattern of target, particularly for 
small-arms. These targets are formed of 
— paper stretched on light frames hanging 
—t behind framed supports, against which 
they are pressed by light springs. As the 
projectile makes its way through the suc- 
cessive targets it pushes each one away 
+ | from its support for an instant, and so 
—| momentarily ruptures the circuit, which is 
instantly restored by the return of the 
suspended target to contact with its sup- 
port. This system requires no repairing 
of threads and readjustment of springs 
and elastics; the accidental destruction of 
a target only involves a nominal cost, and 
little or no time is lost in detaching a 
smashed screen and substituting a new one. 
The theory of the Watkin beter 
- | is very simple, as the weight starts from 
rest and falls freely in air; the rate of 
| fall at any particular moment is given 
a by the formula S = 4 g ¢*, where S 
FIC.6 = space fallen through, g = force of 
gravity, and ¢ = time in seconds, A scale 
may thus easily be constructed, starting from 0 and going 
as far as the height of fall will allow. The greater the 
height the larger will be the divisions of this scale, and it 
is evident that such divisions can readily be subdivided by 
avernier. Fig. 6 shows a part of the time scale, full size, 
the small divisions representing thou- 
sandths of a second. Previous to 
making an experiment the following 
arrangements are made:—The cylinders 
(A A, Fig. 1) are removed from the stand 
and covered with tissue-paper. This paper 
is then thinly but evenly covered with 
lampblack by turning the cylinder over 
smoky lamp or piece of burning camphor. The 
cylinders are then carefully replaced on the stand, The 
induction coil is now placed on the left side of the 
bed, and its secondary wires attached to the binding 
screws (D D, Fig. 7) which are in connection with the 
cylinders, The Ketteny ai is then connected up with the 
coil, and the primary wires from 6, /, coupled up with the 
screens, A second battery 4 is then placed in connection 
with the electro- et for ——— the weight, and the 
wires leading from the gun are pl in this circuit, The 
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instrument is then levelled and the weight suspended. The 
direction of the several currents is shown in Fig. 7, viz., 
from one pole of the battery « round the coil to the 
primary binding screw 6, thence to the furthest target c, 
through this target to d, then to the first target e, through 
it to g, then to the other primary binding screw /, and so 
back to the other pole of the battery 7. The secondary 
wires go from the binding screws on the top of the coil to 
the binding screws 1) D in connection with the cylinders. 
The other current goes from one pole of the battery £ to 
« binding screw on the stand, thence through the electro- 
magnet for releasing the weight, then to the other binding 
screw on the stand, next to the gun, then through an 
—— for breaking circuit when the gun is fired, and 
so back to the other pole of the battery 4. 

The apparatus for breaking circuit at the gun may be a 
simple one attached to and worked by the lanyard. The 
action of the instrument is as follows :—The weight, being 
released a short time before the gun is fired, commences its 
descent between the cylinders; the shot on passing through 
the first screen ruptures the primary wire of the coil, thus 
causing an induced spark to pass from one cylinder to the 
other through the brass wire of the weight, this being 
its shortest path. The minute spot on the smoked paper, 
caused by the spark, registers the exact position of the 
weight at the moment of the rupture of the first screen. 
The weight continues to fall, and as the shot ruptures the 
second screen—the primary current having been in the 
mean time re-established—a second spark registers the 
moment of passage, and so on for any number of screens, 
until the weight finally falls into the V-shaped springs on 
the bed of the instrument. The distance between the 
several spots as read off on the time scale gives the time 
taken by the shot to pass the various screens, and the 
velocity corresponding to any known distance between the 
screens can be at once ascertained by a calculating scale, 
Fig. 8. The calculating scale is in three divisions. The 
upper represents the distance in feet between the screens; 
the centre, time divided into thousandths of a second; 
and the lower the velocity of the shot in feet per second. 
To use it, the centre is drawn out until the line represent- 
ing the time occupied by the shot in passing from one 
screen to the other is opposite the line on the upper, repre- 
senting the distance between the screens; the arrow on the 
centre division will then coincide with and indicate the 
velocity on the lower division. In the figure the time is 
the 80,000th of a second, or 0008 second; the distance 
between the screens 96ft., and the velocity 1200ft. per 
second. On the actual scale—which is four times the size 
of the drawing—the velocities can be read off to half a foot. 
For a fresh experiment, all that is necessary is to turn the 
cylinders slightly round, so as to present a fresh surface of 
the black paper, and to re-suspend the weight; but after 
one or two shots it will be necessary to repair the broken 
threads on the screens, lest the shot might pass through 
without causing rupture. 

Although the instrument has been mainly designed as a 
chronograph for observing and recording the velocity of 
projectiles, it may be otherwise applied—for example, in 
determining the rate of revolution of revolving cylinders. 
At present clocks are used for this purpose; but however 
good the clock, the direct action of the force of gravity 
must be more accurate than any action acting through 
springs and pendulums, Some interesting experiments, 
moreover, may be made with the machine. It is easy to 
show the accelerating nature of the force of gravity by 
simply setting the vibrating spring of the coil in action. 
On the weight being released, a line of white spots will 
be seen down the whole length of the blackened paper, 
formed by a succession of sparks each time the vibrating 
spring broke the primary current. The distance between 
the spots increasing in regular ratio will demonstrate the 
acceleration, and on reading these off the rate of vibration 
will be determined. If a tuning fork of known pitch be 
used to break the primary circuit, it might be possible to 
determine directly the accelerating force of gravity at any 


place bythe formula g= 7 Thus the accelerating force 
at different stations might be compared. 
Altogether Lieut. Watkins’ instrument promises to prove 


a success; and we are glad to hear that it will shortly be 
tried officially by competent officers at Woolwich. 








EXPLOSION OF A LOCOMOTIVE. 

LocoMOTIVES so seldom explode on English railways that the 
occurrence may be regarded as very exceptional. The following 
abstract of areport by Col. Yolland is not without some value, as it 
raises an important question as to the proper factor of safety in loco- 
motive boilers :— 

A locomotive boiler exploded on the 22nd May, on the Cwm 
Amman Branch of the Great Western Railway near Aberdare, 
when the driver and fireman were unfortunately killed, and two 
other persons were injured. The Cwm Amman Branch, 2} miles 
in length, is only used for mineral traffic, the work being done by 
one engine in steam, making from one to five trips daily, dependent 
on the amount of traffic; and on the day in question No, 1072 
goods tank engine left the Dare junction at Sh. 15m. p.m., taking 
empty trucks for the collieries, the guard of the train having orders 
to clear the collieries and return to Dare junction. This engine, 
having disposed of the empty trucks, left Kenways siding, Cwm 
Amman, with four loaded trucks, picked up 32 loaded trucks 
at the lower points Cwm Amman Colliery, and 30 more at 
Fforch Amman, and quitted on its way to Dare junction 
about 4 p.m, having altogether 66 loaded trucks as its 
load, This branch line falls from Kenways siding for rather 
more than one mile by steep inclines of 1 in 50 and 1 in 90; there 
is then a short length of line nearly level, then a rising gradient of 
1 in 13% for about 100 yards, and then the line again falls for some 
distance on easy gradients of 1 in 816 and 1 in 300 to a bridge over a 

arish road, beyond some cottages at Gooseberry Hill, and about 
ft miles from Kenways siding. The head guard of this train, who 
rode on the truck next to the engine, informed me that while they 
were descending the incline from Fforch Amman, and just after 
they had got on to the portion which is on 1 in 90 and after pass- 
ing the level-crossing at Fforch Amman, the train separated into 
two parts, in consequence of the fracture of a D shackle between 
the 15th and 16th trucks, reckoned from the rear of the train, and 
15 trucks became detached. These 15 trucks came to a stand on 
the short portion of level line before referred to, while the 
engine and 51 trucks ran forward, and the engine stopped just 
beyond the parish road bridge, about 4h. 10m. or 4h, 15m. p.m. 
This parish road bridge is rather more than 1} miles from the 








Black Lion crossing at the Dare junction. The guard also stated 
that as soon as the engine stop; he signalled to the driver to go 
ahead with the trucks still attached to the engine, for the purpose 
of taking them on to the Dare junction, intending to return for the 
15 trucks which had broken loose ; but the driver did not obey his 
signal, and he then gave him another signal to put back his train 
in order that the 15 tracks which had broken loose might again be 
hooked on, After the engine had set back the trucks, the guard 
said the driver got off the engine and told hin to ‘look sharp, as he 
had plenty of steam to start them.” This may have had reference 
to the load being an unusally heavy one. The brakesman who had 
been riding on the last truck, there being no brake van with the 
train, had by this time come to the front of the train for the pur- 
pose of getting another shackle to be used in place of the broken 
one, and the guard and brakesman applied to the engine driver for 
a shackle, and having found one on the engine, they were walking 
towards the rear of the train, and the guard had reached the 
seventh truck, and the brakesman the tenth or eleventh 
truck, when the engine boiler suddenly exploded, about 
4h, 25m. or 4h, 30m. p.m. The engine had been running from 
Cwm Amman with the wrong end foremost, the funnel being 
behind. The boiler and tank were blown about 74 yards back- 
wards from the spot at which the engine stood when the explosion 
took place, first alighting on one of the loaded trucks—the eighth 
—and then bounding onwards to the south side of the line ; the 
funnel was projected 95 yards beyond the spot where the boiler 
and tank lay. The driver was blown some distance to the north 
side of the a and the fireman about an equal distance on the 
south side of the line; one was instantaneously killed, and the 
other died shortly afterwards. The driver and fireman were both 
supposed to be on the ground when the explosion took place, but 
there is no absolute certainty that this was the case ; a little boy, 
a telegraph clerk, who was standing between the rails just in front 
of the engine, was knocked down and rendered insensible, and he 
lost an eye; while an engine-man of a stationary engine, who 
had been riding on the engine from the Dare junction and from 
Cwm Amman, and had got off when the engine had put back to 
the trucks which had broken loose, and who stood quite close to 
it when the explosion took place, was not very seriously injured, 
The engine which was drawing this mineral train belonged to a 
batch of 60 engines of the same type, and was one of a lot of 12 
constructed in 1871 at the company’s works at Stafford-road, 
Wolverhampton. It had l6in. cylinders with 24in. of stroke, the 
diameter of the coupled wheels being 4ft. 6in. The boiler was 
1lft. long by 4ft. in diameter inside, with 235 tubes 11ft 4jin. 
long and lgin. in diameter. The tire-box of this engine was 5ft. 
l1jin. long, and 4ft, 1}in wide outside; and 4ft. 63in. long, and 3ft. 
6}in wide, and 5ft. 6fin. high inside. The heating surface in the 
fire-box was 93 square feet, and there were 1034 square feet in the 
tubes, making up a total of 1127 square feet. The area of the 
fire-grate was 16 superficial feet. This engine had run 52,752 
miles, and its weight was about 37 tons. 

The boiler had been originally tested by steam pressure up to 
160 lb., and by hydraulic pressure up to 200 1b. per square inch, 
and was registered to work up to 140 lb. per square inch; the 
spring balances having ferules on them to prevent their being 
screwed down to a higher pressure. It was stated that these 
balances had been tested on the 24th April, There were two safety 
valves of proper aperture, and the levers attached to them both 
passed through the weather board of the engine, so that they were 
under the control of the driver and fireman, and might thus have 
been wedged so as to prevent the escape of steam, at a greater 
pressure than 140lb. per square inch, Neither the boiler nor the 
tire-box has ever had any repairs exccuted on it. The outer 
shell of the fire-box was of Low Moor iron plates, y,in. thick, and 
the inner shell entirely of copper ; the back plate, sides, crown, 
and flanges being all ;’;in. thick, and the front or tube plate gin. 
thick at the top, and ,’,in. thick at the bottom. The crown or top 
of the copper fire-box was strengthened by seven wrought iron 
longitudinal bars or crow stays, viz., one centre stay of iron 5in, 
deep by 2in. broad, and six side stays 44in. deep by 2in, broad, 
each longitudinal iron bar being secured to the crown with 11 
studs lin. in diameter, screwed into the bottom of the bars; the 
spacing of the studs being 4fin. apart transversely, and 4}in. longi- 
tudinally. There were also eight sling stays from the roof bars to 
the iron outer shell of the crown of the fire box. The copper 
back, front, and side plates of the inner shell of the fire-box were 
strengthened and stayed by being attached to the outer iron shell 
of the fire-box by means of screwed copper studs fin. in diameter, 
riveted over at each end, and spaced about din. apart. The 
bursting pressure of the boiler of the engine, taking the tensile 
strength of Low Moor iron at 25 tons, was stated by Mr. Dean, 
assistant locomotive superintendent to the Great Western Rail- 
way at Swindon, to be about 582 1b. per square inch, and the 
bursting pressure on the crown of the fire-hox was estimated at 
394 tons, while the working pressure on that surface amounted to 
about 98 tons, Thus the factor of safety as regards both the 
boiler and the fire-box appeared to be as near as possible in the 
ratio of four to one. Mr. Dean stated that they considered that 
they had in the boiler and fire-box of this class of engine one of 
the strongest in the kingdom. The fire-box is stated to have been 
examined at Pontypool road in December, 1873, and the boiler on 
— 21st March last, and both were reported as being in good 
order. 

On inspecting the exploded boiler immediately after the occur- 
rence took place, it was at once seen that the explosion had been 
confined to the inner shell of the fire-box, which had been—as 
already stated—constructed entirely of copper. The outer shell 
of the fire-box of iron had slightly bulged out on all sides, but in 
other respects it was not damaged, The crown of the inner shell 
of the fire-box, together with the seven longitudinal crown stays, 
and a considerable portion of the two sides of the inner fire-box, 
had been forced downwards against the front tube. The first frac- 
ture appeared to have commenced at the top of the copper back 
plate. The longitudinal bars or crown stays had been bent down- 
wards in the centre, but none were broken, and the flat top of the 
crown of the fire-box was bulged downward about ljin., and the 
eight sling stays were ull broken; and thus theends of the seven 
longitudinal bars or stays were gradually drawn back from over the 
vertical portion of the inside back plate of the fire-box, on which 
their ends had been intended to rest, and the back plate was torn 
out of the upper row of copper screwed stud stays, and also from 
eight out of ten of the second row of stud stays, as well as from a 
large number of the screwed and riveted stays in the side plates. 
The actual fracture of the copper plate itself ran right through 
the holes of the eight screwed and riveted stays, It seems very 
probable that the rupture would not have take place at allif the 
screwed copper stud stays between the iron outer and copper inner 
shell of the fire-box had been more effectively secured than by the 
threads of the screw and the rivets at the end of each stud stay. 

On the fire-box being examined immediately after the accident 
occurred, no ostensible cause for the explosion could be traced. 
There had been no appreciable wearing away in the thickness of 
the metal of the copper plate of the inner shell of the fire-box. 
About 1}in. of the fusible metal in the hole in the centre of thecrown 
of the fire-box still remained unmelted, and there were no very dis- 
tinct indications of over-heating having taken place. The safety 
valves and levers connected with them and the weather-board on 
the engine had been blown off the boiler and fire-box, and there were 
| no means of ascertaining whether the levers had or had not been 
wedged or held down. 

This engine had, in my opinion, been improperly sent out on the 
day in question, without the usual pressure gauge—Bourdon’s,-- 
which been taken off on the previous day that it might 
be repaired; and hence the driver and fireman could not 
possess any distinct knowledge of the actual amount of the pres- 
sure of steam in the boiler, while the train was descending the 
incline, or when it had stopped after its separation into two parts, 





beyond what could be conveyed by the fact of its blowing off steam 
to a greater or less extent. Three men rode on the engine from 
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Kenways siding, the driver, fireman, and an engine man of a 
stationary engine for grinding mortar. The latter stated that 
there was plenty of water in the gauge-glass as the engine went 
up to Kenways siding from Dare junction, but he did not notice 
the state of the gauge-glass as they returned, and when they 
stopped after having been sent back, he and the driver got off. 

Mr. Dean gave it as his opinion that the crown of the fire-box 
began to sink from over-pressure and over-heat, but that the evi- 
dence as to over-heating was not very decided, and he attributed 
the explosion to a short supply of water. He referred me to some 
evidence of Mr. Ramsbottom, formerly locomotive superintendent 
of the London and North Western Railway Company, given before 
a select committee of the House of Commons on steam boiler 
explosions, as to the sufficiency of the factor of safety being only 
four to one; but as far as I have been enabled to ascertain, the pre- 
pea of authority is largely in favour of having a much 

arger margin, say in the ratio of at least six to one; and this 
explosion certainly goes far towards proving it, because we here 
have a fire-box exploding which is described as being practically as 
good as it was when first turned out of the Company's workshops, 
and yet it explodes without any warning of weakness, or as to its 
having been improperly used. 

It appears to me that the engine-driver’s attention had possibly 
been diverted from the observance of the water gauge glass, and 
that he had in consequence neglected to attend to a deticiency of 
the water in the boiler ; so that when the engine stopped on the 
easy gradient of 1 in 816, the crown of the fire-box might have been 
left partially or wholly uncovered with water, and thus became 
liable to be over-heated. I trust that the result of this unfortunate 
accident may induce the directors of the Great Western Railway 
Company to give instructions that boilers of a similar type may 
either be strengthened or worked at considerably less pressure. 








THE STRENGTH OF AMERICAN CAR WHEELS. 


WE are indebted to the American Railroad Gazette for a report 
on avery interesting trialof car-wheels, which took place at the Uin- 
cinnati Industrial Exposition on the 24th and 25th of September, 
when the wheels exhibited by the Baltimore Car-Wheel Company 
were subjected to a series of tests by a committee appointed for 
that purpose, 

The committee consisted of Mr. H. M. Britton, Chief Engineer 
and General Superintendent of the White Water Valley Railroad 
and President of the American Railway Master Mechanics’ Associa- 
tion ; Mr. Samuel M.Cummings, Master of Machinery of the Pitts- 
burgh, Fort Wayne and Chicago Railway; and Mr, Alexander Gor- 
don, of the Nile Tool Works. 

One very important result of these tests is the light they throw 
on the comparative strength of single and double plate wheels. 
The Baltimore Car-Wheel Company has for some tiwe maintained 
that where first-class iron is used—such as their Baltimore iron, 
for which a tensile strength of 33,0001b. in the pig is claimed— a 
better wheel can be made of the single than of the double-plate 
pattern. 

A wheel of each pattern, selected from lots made respectively 
for the Seaboard and Roanoke Railroad Company of Virginia and 
the Old Colony Railroad Company of Virginia, and the Old 
Colony Railroad Company of New England, were subjected to simi- 
lar tests. The wheels were of the same diameter and weight 
(460 lb.), The double-plate or ‘‘ Washburn ” wheel had plates of a 
perfectly uniforn thickness of jin., and fourteen brackets running 
from fin, to Ijin. in thickness. The single plate was ‘‘ bare” 
jin. thickness, and had seven brackets ljin. thick. The wheels 
were made of the same iron, except that in the mixture for the 
single plate a little more bigh iron had been used, which, while 
giving a stronger chill, might have been supposed to have de- 
creased the tensile strength. A line of twelve in. j!. holes was 
bored across the face of each wheel, the holes running quite 
through the plates and hubs. Into these holes were inserted steel 
drifts 7in. long and having 4in, taper, 

After 148 biows on these pins with a 27 lb, sledge, wielded in 
turn by three experienced strikers, the double-plate wheel showed 
a crack, and with 38 blows more the wheel opened evenly across 
the line of the pins, showing soft, fibrous grey plates and a uniform 
chill of ,*, in. In the case of the single plate, it was found im- 
possible to crack it along the line of the driiled holes. After 133 
blows on the pins a slight fracture was seen. The wheel was then 
placed at an angle that it might be hit to better advantage, and 92 
more well-directed blows resulted in breaking a piece out of the 
rim, but the line of drilled holes remained unbroken with the pins 
wedged in, The chill in this wheel was full gin.—twice as deep 
as that in the double. plate wheel—and showed a soft, tough back- 
ing and plate. 

The two patterns were further tested by placing a wheel of each 
in one of the hydraulic wheel-presses exhibited by the Nile Tool 
Works, and capable of exerting a pressure of 400,000]b. The 
wheels had a bearing of 5in. on the outer rim, at top and bottom, 
and the pressure was brought to bear upon the centre of the oppo- 
site side. Thedouble-plate wheel broke at a pressure of 250,000 1b. 
In the case of the single plate much greater force was required, but 
the maximum hand of the gauge having caught, the exact pres- 
sure could not be asertained, 

An engine truck wheel of the neat hollow-spoke pattern main- 
tained its reputation as the strongest form of wheel made. With 
a bearing of 4in., on the outer rim at top and bottom, the maxi- 
mum power of the press (400,000 lb.) brought to bear upon 
the centre of the opposite side, had no effect upon it. Nor coulda 
fracture be made with a taper steel pin jin. larger as its thickest 
end than the bore of the wheel, into which it was driven up to the 
maximum pressure of 400,000 lb. without the wheel showing a 
sign of giving way. When afterwards broken under a drop, it 
showed a uniform chill of gin., and soft grey metal of uniform 
thickness of a little less than jin. in the arms and ribs. 

Wheel No. 1 was a 30in. double-plate car-wheel, weight 460 1b. 
having 12 }4in. holes drilled through and across the diameter. 
Six taper steel pins, 7in. long, din. at one end, and lin, at the 
other, were alternately driven by a sledge-hammer weighing 
26 lb.; 148 blows were struck, when it showed a crack to the rim. 
It then required 36 more blows to make the fracture complete. 
The wheel showed a uniform chill of ,5,in. 

Wheel No, 2 was a horse car-wheel, single-plate, and required 23 
blows of the same sledge to break the web, which was about gin. 
thick, and 43 blows more to break a piece out of the rim. It 
showed a uniform chill of gin. 

Wheel No. 3, a 3lin. double-plate car-wheel, was placed in a 
hydrostatic press, so that it had 54in. bearing on the upper and 
lower rim. It required 250,000 Ib. to break it in two. ‘he pres- 
Thi was brought to bear directly on the hub. Uniform chill 
of din. 

Wheel No. 4 was a single-plate 30in. car-wheel, weight 460 Ib. 
This wheel was broken by same press, but the maximum hand of 
gauge having caught, could not determine the pressure. Uni- 
form chill of gin. 

Wheel No, 5 was a 26in. engine truck wheel. This was a cored 
arm and rim pattern, weight 445 lb., and was forced on an axle 
1-16in, er in diameter than the bore of the wheel, at a pressure 
of 300,000 lb. It was then removed from the axle, and underwent 
the same test as No. 3, with a pressure of 400,000 lb. without a 
fracture ; this being the full capacity of the press. 

Wheel No. 6 was a single plate 30in. car- wheel, weight 460 lb. 
and underwent the same test as et in No. 1, requiring 133 
blows on pins before a fracture could seen, and then 92 more 
blows were required to break a section from rim, when an even 
chill of in. was shown, and a soft fibrous plate, 

Wheel No. 7 was a double-plate 33in. car-wheel, weight 510 Ib. 

ressed on an axle, having a taper of ,% in. in Zin,, and having 

ings on outer rim same as in No, 3, i uired a pressure 

of 100,000 lb. on the centre of hub to crack the plates, and the 
wheel was not broken open, 
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RAILWAY MATTERS. 

THE first section of the Ballarat and Ararat Railway line, from 
Ballarat to Beaufort, was opened for general traffic on August 11, 

Mr. C. H. Parkes will, it is stated, succeed Mr. Lightly 
Simpson in the chairmanship of the Great Eastern Railway Com- 
pany. 

THE first iron railway turntable ever made in Tasmania has 
been completed by Messrs, Roberts and Sons, ironfounders, Sand- 
hurst, 


Tus Bochum Company has obtained an order for two lots of | 
rails for-a Dutch line, the Dutch company having decided pre- | 
ferentially upon the adoption of steel rails, Upon this occasion | 


the Bochum Company vanquished fourteen competitors, —- 
English, German, Belgian, and French works, The Great Cent 
Belgian has let a contract for 3000 tons of Bessemer steel rails to 
the Angleur Works, at £11 per ton, to be delivered next year. 

A MEETING of shareholders in the Midland Railway Company is 
to be held om Tuesday week, November 10, at Leeds, “to 
consider the important changes announced by the directors in 

assenger fares.” The chairman of the Midland RailwayCompany, 
Nir. E. 8S. Ellis, has signified his wish to be present, and is 
expected to attend. The public may therefore now look for a 
full explanation of the plans and views of the directors, and the 
shareholders will have an opportunity of freely discussing them. 

THE Great Western Company announces that the Government 
duty claimed from it will henceforth be added to the fares of third- 
class passengers travelling by trains other than parliamentary stop- 
ping trains between some or all of the stations on the sections of 


the line mentioned below, and thatsuch duty will be paid to the | 


Government :—London and Bristol, Swindon and Gloucester, 
Aylesbury and Maidenhead, Prince's Risborough and Oxford, 
Reading and Basingstoke, Reading and Hungerford, West Drayton 
and Uxbridge, Twyford and Henley, Slough andj Windsor, and 
Didcot and Wolverhampton. It is almost needless to add that the 
increase in the fares has given rise to expressions of dissatisfaction 
on ll parts of the railway. 

In the northern States of Sweden and Norway the total open 
mileage has increased in the former from 956 miles in 1865 to 1198 
in 1872 and in Norway from 168 miles in 1865 to 307 in 1872. 
During the same period Switzerland constructed 137 miles 
of additional railway, making the total length of Swiss rail- 
ways, up to 1872, 913 miles. Denmark shows a total mileage of 
540 miles up to 1872, while Turkey had only constructed by com- 
panies a total length of 152 miles of railway up to 1870, and the 
unprogressive kingdom of Greece winds up the list of European 
railways with a total of 6 miles, According to this return the 
total length of European railways in 1865, constructed by private 
cempanies, amounted to 39,626 miles, and those constructed by the 
States to 7013, making a total of 46,639 miles, 

COLONEL YOLLAND has made a report to the Board of Trade 
respecting the accident which happened on the 5th ult, near the 
Evercreech station, on the Somerset and Dorset Railway, 
owing to a subsidence of the embankment, the company, he 
says, are now exerting themselves to improve the condition of 
the embankments; but he strongly recommends that no train 
should be permitted to run in the morning until every part 
of the line aes been walked over by the ganger on each length ; 
that all the worst embankments should be continuously watched, 
and that no trains should be allowed to run at all at night ; that 
the state of the ——> of the cuttings should be carefully 
attended to; and that the speed on no part of the extension line 
should be permitted to exceed 20 miles an hour until the embank- 
ments and cuttings are in better condition. 


THE authorised line of the East Norfolk Railway extends from 
Norwich to Cromer by way of Wrexham and North Walsham ; 
the rail distance from Norwich to Cromer will be about 24 miles, 
of which 1} miles belong to the Great Eastern Railway Company. 
The East Norfolk Company have completed the first section of 
their line from its junction with the Norwich and Yarmouth line 
of the Great Eastern to North Walsham, a distance of about 14} 
miles, and yey Tyler has fixed the 16th October for his in- 
spection on behalf of the Board of Trade. At the same time 
Captain Tyler will inspect the widened portion of the Great 
Eastern, Norwich and Yarmouth line between Thorpe station and 
the Whitlingham junction, where the East Norfolk Railway joins 
it. It was on this part of the Norwich and Yarmouth line that 
the late unfortunate collision occurred, and it will be henceforth 
worked as a double line. At Whitlingham junction the Great 
Eastern Company have constructed a new station for the accom- 
modation of one of the suburbs of Norwich. 


AccorDING to the Jron and Coal Trades Review, the Belgian 
Government have at last decided to distribute amongst the iron- 
works theorder for 6000 tons of rails. The price paid by the authori- 
ties will be 205f.— £8 4s.—per ton. The news from abroad confirms 
what we previously stated as to the future reserved to steel rails. 
We are informed that Creusot has contracted to supply 30,000 tons 
of steel rails for Russia, which, added to other orders sent in some 
weeks since, makes the purchases of steel rail for the empire 
amount to more than 70,000 tons. Most of these rails have been 
sold at £11 9s. per ton delivered at Cronstadt, but one lot of 
4000 tons has been concluded at even a lower price. France, Eng- 
land, and Germany share amongst them these important orders. 
A large quantity of the shipments goes in transit by the Grand 
Central Belge Railway on very specially cheap conditions. The 
railways of Upper Silesia require tenders on the 10th inst. for 
about 7000 tons of steel rails, and the railway of the Right Shore 
of the Oder for 400 tons of the same kind of rails. 


Firty miles of newrailwayareto be made forthwith in Asia Minor, 
This will constitute an extension of the Smyrna and Cassaba line. 
As far back as 1868, negotiations were entered into with the 
Government for the extension of the line to Alasheir, in view of 
its ultimate Posen along the valley of the Meander to 
Ouchak, and thence to Kutayeh, where it would join the great 
projected trunk line which is one day to + Constantinop] 
with the head of the Persian Gulf. It was, however, only eighteen 
months ago that an arrangement was come to with the Govern- 
ment for carrying the line further inland, and the Government 
then agreed to construct the line at its own cost, and to give the 
working of it, on certain conditions, to the Smyrnaand Cassaba 
Company. A contract for the works was entered into with Mr. 
Samuel Bayliss, C.E., who resigned his post as general manager of 
the Smyrna and Cassaba line, in order to apply himself to the 
execution of his contract. That the contract was placed in good 
hands seems to be shown by the promptitude with which the works 
have been completed, and by the satisfactory report of the 
commission which has just returned from inspecting them. The 
extension has not, however, as yet been opened for traffic, although 
everything is ready, even to the printing of the tickets for so 
doing. Some inexplicable hitch has any taken place with 
regard to the arrangements for working the line, and Edhem Pasha, 
under whose auspices it was expected that the ceremony of open- 
ing would take place, has returned to Constantinople, leaving the 
line unopened and local commerce in a state of discontent at the 
delay. The situation, however, seems too absurd for the possibilit: 
of its prolongation to be entertained. The extension, althou 
reaching onwards towards Ouchak, the t centre of the 
internal. trade of the valley of the Meander, does not even yet go 
near enough to it to admit of the full realisation of the prim 
objects of the line. But it seems probable that it will—at ail 
events, it is possible that it may—open out a very important 
mining country, which would give the Alasheir line to Smyrna— 
with the help of a small branch or two—a very heavy mineral 
traffic. The Bozdagh range, which the line skirts all the way from 
Cassaba to Alasheir, is full of coal, iron, copper, silver, lead, and 
other valuable ores, and several concessions have been applied for 
the purpose of working them, 











NOTES AND MEMORANDA, 


THE quantity of pig iron produced in France in the first half of 
1874 was 707 755 tons, against 660,668 tons in the corresponding 
period of 1873. The total + of manufactured iron made 
in France in the first half of this year was 415,856 tons, against 
464,410 tons in the first half of 1873, 

THE first census of the United States was taken in 1790, and 
a decennial census has been taken ever since. An estimate has 
been made for the ten years previous to 1790, from the data of 
years 1790, 1800, 1810, and 1820. An examination of these years 
exhibited successively by subtraction two second differences that 
were nearly equal, so much so as to indicate in general, as the law 
of their progression, approximately, constant second differences. 
From the average of these second differences, treated as a second 
difference for completing the series, the population for the year 
1780 was estimated at $070,000. The present and prospective 

ulation of the United States is as follows :—1870, 38,558,371; 

871, 39,555,000; 1872, 40,604,000; 1873, 41,704,000; 1874, 
42,856,000; 1875, 44,060,000; 1876, 45,316,000 ; 1877, 46,624,000 ; 
1878, 47,983,000; 1879, 49,395,000 ; 1880, 50,858,000. 

Dr. LINDERMAN, Director of the United States Mint, has sub- 
mitted to the Secretary of the Treasury his report of the operations 
of the mint and assay offices for the year ending June 30th, from 
which it appears that the gold deposits were 68,861,595 dols. ; silver 
deposits and purchases, 15,122,151 dols. The report makes a 
comparison of the operations for the last fiscal year, with the average 
result for the ten years ending June 30, 1872, showing the following 
percentage of increase: In gold coinage, 121 per cent.; silver 
coinage, 369 per cent. ; fine gold. 369 per cent; fine gold bars, 226 per 
per cent.; imported gold bars, 340 per cent. ; fine silver bars, 619 per 
cent.; and imported silver bars, 60 per cent. The amount of specie 
in the United States is stated to be, on the 30th of June last, 
167,000,000 dols. The estimate shows a gain in specie and bullion 
in the two last fiscal years of 38,500,000 dols. The amount of gold 
and silver coin and bullion in the world is estimated at from ten to 
twelve thousand millions. The present annual rate of production 
is—silver 80,000,000 dols. and gold 100,000,000 dols. The two 
together being an annual addition of about one and a-half per cent. 
to the existing stock of specie. 

AccORDING to an American medical writer, who has compiled 
some very suggestive statistics showing the relative rank of dif- 
ferent countries according to their effective population, out of 
10,000 children born, it is found from official statistics that in 
Norway as many as 7415, or roughly speaking, three out of every 
four, live to be twenty years of age. In England only 6627 so 
live, or 788 fewer than in Norway. In the United States boys 
have nearly as good a chance of life as in England, while girls 
have not. But in France only 5022, or scarcely more than one 
out of two, reach twenty; while in Ireland no more than 4855, or 
actually less than one out of two, attain that age. Out of the 
same 10,000, we learn that in Norway 3487, more than one out of 
three, reach seventy; in England almost one out of four; in the 
United States, still men only, one out of four—a trifle higher than 
England; in France, 1776, or about one out of eight and a-half; 
and in Ireland only 861, or one out of eleven and a-half. 

An American paper, citing an estimate of Dr. Linderman, the 
director of the United States Mint, that the stock of gold and 
silver in use in the world is from 10,000,000,000 dols. to 
12,000,000,000 dols., and the present cate of production about 14 

r cent. of the existing stock, observes that supposing the popu- 
ation of the world to be about 1,300,000,000, there are about 
8°46 dols, to each man, woman, and child on the face of the globe ; 
or, deducting savages, who make almost no use of the precious 
metals, it will be within bounds to say that there are at least 10 
dols. to each man, woman, and child in those portions of the 
globe where gold and silver are used to any considerable extent 
either as money or for ornament or in the useful arts. The 
United States, although containing little more than 3 per cent. of 
the population of the globe, and less than 4 per cent. of the 
inhabitants who may be supposed to use the precious metals, yet 
supply 40 per cent. of the 180,000,000 dols., the estimated annual 
product of those metals. The amount of specie actually in the 
United States, estimated at 167,000,000 dols., is only about 4 dols. 
per capita, or 40 per cent. of what it would be if there were an 
equal distribution of the world’s total stock. 

In a paper addressed to the French Academy of Sciences, Dr. 
Fordos gives the results of some experiments of his on tin vessels 
used in laboratories and hospitals, and even in private families, 
for infusions and similar purposes, These utensils generally con- 
tain lead in certain proportions, and it was, therefore, not inexpe- 
dient to learn how far that poisonous metal might be injurious to 
health in the long run. Dr. Fordos began by introducing water 
acidulated with 1 per cent. of acetic acid into a tin jug provided 
with alid. After letting it stand for a few days he observed on 
the inner surface of the vessel a slight white deposit, which was 
soluble in the acidulated water, and communicated to it all the 
characteristics of a lead solution: iodide of potassium yielding a 

ellow precipitate, sulphuric acid a white one, and sulphuretted 
oe a black one. Nevertheless, the latter test is not reliable, 
since it causes a black precipitate with a salt of tin likewise dis- 
solved in the liquid. The existence of a salt of lead in the white 
deposit is, however, sufficiently proved, It is confirmed in another 
way: if the inner sides of the vessel be rubbed with a piece of 
clean wet paper a solution of iodide of potassium will turn it 
yellow. In certain experiments a crystallised salt of lead was 
detected at the bottom of the jug. In other series of experiments 
wine and vinegar were tried; they both became charged with 
lead, as they dissolved the lead salt deposited on the sides. 
Again, tartaric lemonade, left for twenty-four hours in the vessels, 
became impregnated with lead. Hence Dr. Fordos concludes that 
in alloys of tin and lead both metals are attacked, the latter being 

onan the first, when in contact with the atmosphere and acid 
iquids, such as wine, vinegar, lemonade, &c,, and that cons¢- 
quently there may be serious danger in using such alloys, either 
in the shape of vessels or in tinning culinary utensils, 

From a circular issued some time since by Messrs. Dunn and 
Wilt, of Cincinnati, we extract the following :—‘“ The first 
attempt to protect iron for practical purposes from rusting, by 
means of the application of an unoxidisable metal, was made by 
Prof. John W. Revere, M.D., of New York. On March 17, 1829, 
he brought before the Lyceum of Natural History of New York 
the results of experiments upon which he had been occupied the 
two preceding years, and exhibited iron spikes, which, after being 
driven into a block of wood, had been left since June 14, 1827, in 
sea water, also an iron plate secured in wood with iron nails which 
had been similarly exposed. These did not present the slightest 
appearance of corrosion, Dr. Revere at first looked only to the 

reservation of the iron fastenings used in copper sheathing, but 
his experiments satisfied him that the sheathing itself might be of 
iron sheets protected from all danger of rusting byelectro-chemical 

ency. The name of galvanised iron is, however, given to plates 
of iron coated with zinc, without any reference, as its name would 
imply, to galvanism. Most probably it was applied by its French 
inventor for the special purpose of misleading, and for convealing 
the real natureof the manufacture. The value of giving a thin 
coating to iron of some easily fusible metal, much less liable to 
oxidation than itself, had, however, been long known and acted 
upon, as in the case of tinned iron, or tin, as it is commonly 
called, but this could not be applied on a very large scale, such as 
for roofing, or for large iron structures, such as have of late been 
extensively erected for various purposes, It is not known exactly 
when zinc coating was first used in France, where it was invented; 
but the first English patent was taken out in 1837, by Mr. H. W. 
Crawford, who applied it chiefly to sheets of corrugated iron, or 
sheet iron bent by a peculiar process into alternate semicircular 
elevations and depressions, and this soon became extensively em- 
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MISCELLANEA, 


A MESSAGE has been sent to Bombay from Adelaide, and a rep! 
to it received in eight minutes from the time the message left 
Adelaide, 

Tue strike amongst the pitmen in the Borinage, says the 
Belcian Times, continues to spre: There are already more than 
3000 men who refuse to return to work. 

TuE famous Tredegar Ironworks, at Richmond, Va., have found 
a new field for their enterprise in constructing engines and vacuum 
pans for the sugar plantations of Cuba. 

Tue Russian exploring party telegraphs to their Government 
that Lake Aral is 250ft. above the level of the Caspian, a fact 
which will greatly facilitate the construction of the contemplated 
canal, 

THE rail mill of the Pennsylvania Ironworks, Danville, ceased 
work recently, in consequence of so many of the employés being 
subpeenaed as witnesses in certain Mquor cases. A new way to 
stop a rolling-mill. 

ADMIRAL GEORGE ELIOT, who is now engaged at the Admiralty 
on a commission relating to ships’ boilers, will, we are informed, 
shortly be offered an appointment in one of the royal dockyards. 
This will vacate his seat for Chatham. 


THE siege experiments at Eastbourne were resumed on Wed- 
nesday, the firing being at 1600 yards with the 40-pounder and 
64-pounder rifled guns, with shrapnel shells. The results showed 
that little harm to the detachments in the battery fired at 
would be done by these projectiles even when practice was good 


CLARIDGE’s Patent Asphalte Company are now engaged, 
under an order from her Majesty’s Commissioners of Works, in 
concreting and asphalting all the courtyards of the Palace of 
Westminster. These are some acres in extent, and are likely 
to occupy the company’s workmen until the next meeting of 
Parliament. 


THERE already exists in Russia, says the Journal of the Society 
of Arts, a civil engineering school. Such is the success of this 
institution that it is intended to found another at Nijni Novgorod, 
but the academical council of the present institution is of 
opinion that the number of students should be limited, and not 
exceed 600, 

THE recent arbitration in the Bolton cotton trade has not given 
satisfaction. The hand-mule spinners at the mills of Messrs. 
Thomasson and Son have given notice to leave because Mr. Russell 
decided in favour of the 5 per cent. reduction in wages. The 
Self-actor Minders’ Association have also protested against the 
award as being opposed to the evidence. The spinners have been 
warned by the Operatives’ Committee that if they leave work 
they will not be allowed strike pay. 

THE longest blast of a charcoal furnace yet announced is that of 
the Shelby Iron Company’s furnace at Shelby, Alabama, U.S. 
It has now been working continuously for three years and seven 
months, and has made an average of 100 tons per week since it 
blew in. The greater part of the production has been an excellent 
iron for car wheel purposes, and its quality ranks it among the 
very best American irons. The ores used are limonites, yielding, 
when roasted, about 53 to 54 per cent. in the furnace, The con- 
sumption of charcoal has been 130 bushels, of 184 lb., per ton of 
pig iron produced. The lining of the furnace is of fire brick, made 
at the works from clay found in the neighbourhood, 

TRADE is exceedingly depressed in the United States, half-time 
is the order of the day in Pittsburg. In that city most, if not 
all, the mills which had not previously done so, notified their 
employés, who work by the day, of a reduction of wages, which 
took effect on Monday, the 18th of October. This included all 
labour not paid by the sliding scale. The reduction was on the 
average about 10 per cent. Some of the mills on the south side 
have already reduced wages even more than this. The iron trade 
in St. Louis is dull, and the blast furnaces that are in blast wil! be 
blown out. The South St. Louis Iron Company have over 5060 
tons of iron in their yard. 

THE trial in the Channel of Captain Dicey’s twin-ship Castalia, 
which was expected to have been made during the present autumn, 
to test her capabilities for preventing or diminishing sea sickness, 
has been indetinitely postponed. This is stated to have arisen 
solely from the priming of her present boilers, which fault has 
already delayed and proved a great expense to the company owning 
her. During a recent trial of the engines of the Castaliathe opinion 
of Messrs, Penn's firm was consulted, and in consequence of the 
discoveries then made it has been finally determined to remove the 
vessel from Dover to London to-day. She will be then placed in 
the Victoria Docks, Blackwall, to undergo the necessary altera- 
tions ; but as their extent and nature have not yet been deter- 
mined, no idea can be arrived at as to when she will be again sub- 
mitted for the final trial. 

A NEW steam digging machine is now being tried on Badshot 
Farm, Surrey. It is the invention of a Mr. Wright, and is thus 
described :—It consists of a carriage on four wheels, which 
carries at its after end a three-throw crank shaft. Each crank 
carries a connecting rod with the tines or spud at the lower end, 
which dig and turn overthe ground. The endless rope from the 
engine—which stretches from one side of the field to the other— 
takes a turn round the grooved fiy-wheel, and on being set in 
motion causes the crank shaft to revolve and the tines to enter and 
tear up the ground, the machine working steadily forward at the 
same time. On arriving at the end of the field the tines are 
lifted by means of a handle, and the steersman turns the machine 
round for the return journey. The results obtained so far are 
said to be not without promise. 

A CORRESPONDENT of the Louisville Courier-Journal, writing 
from Milton, Mass., says: “‘ It was at this locality, the banks of 
Neponset, that American manufactures had their birth. Here in 
1673 was erected the first powder mill by a stock company, two of 
the incorporators being clergymen. Here the first slitting mill, i.¢., 
for slitting iron and making nails, in 1710, and here also, I believe, 
sprang into existence the first cotton mill erected in America, 
and here also the first paper-mill was erected in 1728. The locality 
in latter days was peculiarly celebrated, however, for the monopoly 
of four branches of manufactures. In 1768 James Boies com- 
menced the manufacture of chocolate, which some years later fell 
into the hands of Edmund Baker. This was the only place in 
America that could boast of a chocolate factory, and I believe, is 
the only one on this Continent. Thomas Crehoe made all the 
playing cards used in America at his little factory on the Neponset 
river, and to this day the Bent water-crackers are made here pre 
cisely as they were made seventy-five years ago.” 


Tue cotton manufacture of India was very extensive long before 
we had a cotton manufacture. Even now the hand-loom manufac 
ture of India is a very large industry, and the supply to the 
people of India in cotton is now in about this py portion— 
225,000,000 lb. are supplied by this country, 210,000,000 Ib. are the 
produce of native hand manufacture, and 40,000,000 Ib. are the 

roduce of their manufactories by steam power. In 1859 India 
had but two mills for manufacturing cotton goods ; but since that 
time the ber has i i, and there are now mills in India 
containing 490,000 spindles ; while other mills which will contain 
240,000 spindles are being erected ; and there are companies 
formed to supply a further increase of 230,000 s indles ; so that, 
although to this point the development of the factory system in 
India has been comparatively slow, there are evidences of a very 
great and rapid extension, such as indicated the tion of a 
+ national industry. The mills ting and projec in 
ndia will double the present manufacturing power of India, and 
when these mills are all completed the mills of India will ruply 
this 
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80,000,000 Ib, instead of 40,000,000 1b, as at present, which 
equal about one-third of the goods we now send to I from 
country. 
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KAHLENBERG RACK RAILWAY. 
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SECTION THROUGH RACK 
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SECTICN OF RAIL 





In 1870-71 two companies were formed in Vienna for providing 
the numerous excursionists who daily, throughout the summer, 
fly from the heat and dust of the city to enjoy the purer and 
cooler air of the mountains, with the means of reaching the 
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| rously gave, unsolicited, the ground for the station, the value of 


heights of the Kahlenberg without the excessive toil of climbing | 


280 metres, or the more expensive and circuitous mode of being 
driven to the top. One company proposed a wire-rope railway 
from the foot of the mountain, where it is washed by the Danube, 
direct to a plateau near the summit, leaving the passengers still 
a considerable distance to climb ; the other proposed to start 


| 


which was at least £3000. The land for this short line, for it is 
only 5 kils. long, and runs eon | through a worthless wood, 
cost nearly £50,000, or at a rate of nearly £10 per metre run. 
In spite of these obstacles, the y went gallantly to work 
and completed the 5 kilos. within ten months of the time of 
cutting the first sod ; and it is to be hoped that the receipts will 
repay them for their energy and perseverance. As will be seen 
from the section, the station at Nussdorf, from which the line 
starts, is on a gradient of 1in 25, that at Grinzing of lin 10, that at 
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SECT/ON THROUCH JOINT & BLOCK 








| train consists of a locomotive built expressly for the gradients 
with a horizontal boiler, and of ee passenger carriages, the 
latter, without any divisions of class, each capable of holding 
| fifty-four persons, open at the sides, but provided with shutters 
in case of rain, and glazed at the lower end, so as to enable the 
| passengers to enjoy the view both ascending and descending. 
The engine, which is fitted with powerful brakes applicable both 
to the cogged and bearing wheels, is always placed at the lower 
end of the train. The same kind of brake is also applied to each 
carriage, and can be worked separately or from the engine. The 


from a point much nearer Vienna and in the immediate neigh- | Krapfenwald of 1 in 33, and the end station at Kahlenberg lies on | speed hitherto allowed by the Government is seven miles per 


bourhood of an existing railway, and surmount the heights by 
means of a cog-wheel railway on the principle of the Rigi line. 
Both these schemes were carried out and are at present in work, 
but it is of the latter only that we now treat. 

The company formed obtained a concession from the Austrian 
Government for a period of forty years to build and work a cog- 
wheel railway, starting from the village of Nussdorf, the first 
station out of Vienna, on the K. K. Franz Josef’s Railway, pass- 
ing through the districts of Grinzing and Krapfenwald, in both 
of which places there are stations to accommodate those who 


wish to enjoy the beautiful and shady walks through the woods, | 


which at these! points are very extensive, and end at a point 
some short distance south of the hotel which stands on the 
extreme spur of the Kahlenberg overlooking the Danube. The 
Kahlenberg itself is the last point of the range of hills running 
up from and connected with the Southern Alps, and ending at 
the Danube which runs at its foot; projecting and narrowing to 
a point where it meets the Danube, it offers on three sides such 
@ panoramic view as can seldom be found and never excelled. 
One looks down from its heights on to the city of Vienna as on to 
a map; the Danube itself is spread out at one’s feet voluminous 
and tortuous, and the view over the plains is only bounded by 
the mountains of Bohemia to the north, those of Hungary 
towards the east, and by the horizon to the west. 

As the projection of a railway to this point was so essentially 
& private speculation, and the advantages offered to the public 
beyond that of personal convenience so slight, the Government 
refused to grant the company either the right of expropriating 
the land necessary for the railway, or even to remit the stamp 
duties or rates and taxes, as is generally the case with all railways 
in Austria. Nor were these the only difficulties the company 
had to overcome; vith one single exception, every landowner 
throughout its entire length made such exorbitant demands for 
the land required, that nothing but the utmost determination to 
carry out the works at any cost could have supported the pro- 
moters against the opposition they had to contend with. One 
landowner, for example, obtained 48s. per square metre, while 
the usual price is from 10s. to 12s.; others were, perhaps, not so 
dear, but insisted, hoping, no doubt, that the scheme would fail 
on such clauses as that “in case the line were not completed 
within a given time, irrespective of the time allowed by 
Government, the land was to revert to its original owner, and 
the purchase-money be forfeited.” The sole exception to this 
general extortion were the Corporation of Nussdorf, who gene- 
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the horizontal. The earthworks are throughout light, as the 
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trace of the line was made subservient to the contour of the 
ground. There are only two works of art, one girder bridge of 
4m. span and one arched bridge of 5m. span. 

The station at Nussdorf consists of a Leudeens building with 
all the necessary offices and dwellings, and as is the case on most 
Austrian railways, a large refreshment-hall. The other buildi 
are a locomotive shed for six engines, a carriage shed for eighteen 
carriages, a repairing-shop and shed for materials. The end 
station on the enberg is also supplied with a locomotive shed 
for two engines and a carriage-shed for six wagons. The shunting 
of the trains from one line to another, the line being double— 
which must necessarily take each time a train arrives at its 


| hour, but this might be increased without danger. A glance at 
| the cross section of the permanent way will show at once the 
| details of the system. The gauge of the bearing-rails—a section 
| of which is given one-quarter size—is 1°435m. or 4ft. 8}in.; 
weight, 20 kilos. per metre, or 15 1b. per foot run. The sleepers 
| are of oak, framed and bound by longitudinals of larch ; two of 
| these sleepers about every 100 metres being fitted with masonry 
| lm. deep, 2m. thick, and the length of the width of the embank- 
ment. By means of this block the permanent way is prevented 
| from slipping. The rack by which the tractive power is obtained 
| is made of two channel irons each 3m. long, and of the dimen- 
sions shown at one-fourth size, fastened by means of coach screws 
to theoak sleepers. The teeth areof wrought iron put in their place 
and riveted cold. Weight of rack is 55 kils, per metre, or 41} 1b. 
per foot run. The rolling stock consists at present of six loco- 
motives, eighteen passenger carriages, and four goods wagons, 
and can transport 12,000 to 15,000 —_ daily. The signals 
| are entirely on the electric telegraph system. We shall illustrate 
the rolling stock in another impression. 





Tue Hoiipay Question aT IRONWORKS.—Mr. Rupert Kettle 
| has delivered his decision to the North of England Iron Trade 
| upon the holiday question. The arbitration arose out of the 
| action taken by certain of the ironworkers last Whitsuntide, and 

the decision thereon by the County Court Judge of the North of 
—— district, by which employers were made responsible for 

their workmen's wages during the local holiday. “ When,” says 

the award, ‘‘the Darlington Ironworks were closed on the 24th of 
| May, any workman who attended there in the regular course of his 

duty might (1) have summoned, under the Master and Servant 

Act, the person with whom his contract of hiring and service was 
| made ; or (2) after holding himself at the service of his employers 
| every working day until the next ordinary reckoning time, have 
| demanded his full w: and if not paid, he might have recovered 
| the amount by a civil action; or, again, (3) the workman might 
| treat the refusal to employ asa rescission of the contract, and, 
therefore, rescind it on his part, so that the contract would be 
| determined by mutual consent.” The workmen who were parties 
to this arbitration chose to take the last-mentioned course, They 
demanded their money during the holiday ; the discontented were 

id up and allowed to leave their employment, and thus payment 
*y satisfaction was made of ouyeine which could be claimed 


under the contract, which was consequently rescinded, by mutual 


ch m place 
destination, and there can be neither points nor crossings—is per- | consent, Mr, Kettle, therefore, awards that no further claim can 
formed by means of a simple but expedient traverser. Each | be made by the workmen.—Capital and Labour, 
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LETTERS TO THE EDITOR, 
( We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 





MENDING BROKEN SCREW SHAFTS, 

Srr,—I have read your article of August 28th on ‘* Varley’s 
Coupling,” and can vouch for your statement that the principle is 
not new. We have had such a coupling as you suggested in 1872 
for four years. It is 18in. long, 2hin. thick, made of cast iron in 
two halves, bolted together and bored out to grip tight on the 
shaft, and a through key. Three years ago we fell in with a 
ship under canvas showing signals, ‘shaft broken.” We intended 
to lend them our coupling. However, when their ship’s boat came 
alongside, the officer in charge informed us their shaft was broken 
in the stern tube, We gave them provisions, and they made port 
under sail. Shafts rarely break in the screw alley; they either 
break in the stern tube, or the crank shaft gives way. This is 
easily accounted for. Whenaship is pitching the shock on the 
sudden immersion of the propeller tends to break the shaft in the 
stern bush. Again, there being a difficulty to forge large crank 
shafts solid, the defective parts often give way, so in nine cases 


out of ten couplings could not be used. 
A 
—x 
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We repaired at sea a circulating engine crank shaft that broke 
close to the bearing, where a coupling could not be applied, thus: 

















We drilled a hole through the shaft in each side of the fracture, | 


then cut it out and fitted a dovetail key, rivetel the point over, 
and filed it off flush, and at the end of the passage it was as solid 
as when fitted. The engine had worked at the usual speed, 140 
revolutions per minute. I can from personal experience recom- 
mend this plan for breakages of small shafts, valve spindles, or 
air-pump rods. The dovetail draws the broken parts together, 
and holds for either a circular or vertical motion. If a large 
shaft broke in any of the inside bearings where a coupling could 

+ a 


steam on half the stroke is a good arrangement for a compound, 
because the crank can receive the ¥ yee of the pag in 
the — place, how, then, can steam be economically exerted on 
a single piston, when it can only be allowed to act fully for one- 
tenth of the stroke? It must of necessity be cut off early, or it 
cannot be used up in one cylinder. An eminent engineer said 
some time since, ‘‘ Now-a-days expansion is run mad.” One 
argument against compounds is, a deal of waste is caused by the 
steam going from one cylinder to the other. It may possibly 
be the case, especially in the quarter centre arrangement, where 
the steam passes into a very large receiver or pipes, but even in 
that case compensation may be recovered, and very many more 
small defects swamped by the sustained pressure of the steam 
on the high-pressure piston. The next question I ask is, for 
economy at which part of the stroke is it best to deliver 
steam from the high-pressure to the low-pressure cylinder? The 
steam can do only a fraction of good after it has travelled, say 
nine-tenths of the high-pressure stroke; if so, then why not 
let it out on to the low-pressure and get the benefit of steam de- 
livered from the high-pressure crank at a blank part of the stroke, 
where 10 or 15 lb. left in the high-pressure cylinder is given 
on the low-pressure piston gratis, or with a very little deduc- 
| tion of power from the high-pressure crank, as must to the 
| greatest extent possible be the case in the quarter centre 
arrangement, now so strenuously advocated by engineers, in order 
to get good turning, will not speed with steam and outlet valves 
large enough, dispose of the —— of extreme position of cranks 
giving poor turning? It may be argued that a receiver will in the 

| quarter centre keep the back-pressure line parallel with the atmo- 
sphere, but is it not an evil as a cooler of the steam, and is it not 
——— to have the high-pressure cylinder to be the delivery ? 
he cooling process, I am inclined to think, goes very much against 
the quarter centre in point of economy. Again, do not the exit 
valves of the high-pressure cylinder require to be very much 
larger, as the increased speed of the piston is three to four times 
greater when the piston travels 12in. in the middle of the 
stroke, to what it is 6in. from the top and 6in. down again? 
To come to the.remark of steam being used twice over, would 
it not be more correct to treat it as steam being expanded 
so much in the high-pressure cylinder, and the 10 lb. or 151b. above 





not be applied, it might be repaired in a similar manner ; i 
of drilling the holes through the shaft, make the keys 3in. deep 
and 2in. wide, and fit five or six at equal distances around the 
shaft. W. G. 
Oct. 23rd, 





HOUSEHOLD BOILERS, 

Srr,—What is done by myself, and I believe by many other 
plumbers, is to branch in a relief pipe just under the stop-cocks, 
and take the open end over the edge of the cistern, or to any con- 
venient situations above the level of the water in cistern. I was 
therefore much surprised on to-day reading in your publication of 
the 30th inst. the advice of the Manchester Steam Users’ Associa- 
tion to fix to the above kind of boiler safety valves, which are in a 
very short time sure to become set and useless, and thus lead to a 
false impression of safety. Tos. Hour. 

Liverpool, Oct, 3ist, 1874. 





TOTTENHAM PUMPING ENGINES, 

Srr,—My attention has just been directed to a paragraph 
headed, ‘‘ Pumping Engines at Tottenham,” and to the supple- 
ment plate in your number of 18th Sept. last; and as an active 
member of the committee of the Tottenham local board who 
selected the plan and accepted the tender from several other 
excellent designs and offers, I deem it only fair to the talented 
author to say it is within my knowledge that the designer of the 
engine and pump to their smallest details, and including the cams 
to work the cylinder valves, as now in operation, is Mr. Alfred 
Phillips, who is at the present time engineer and surveyor to the 
Dorchester Board of Health. I may, indeed, say that the design 
was so complete that it left nothing to be provided but the care- 
ful execution of the work which the contractors have supplied. 

I hope in justice to Mr. Alfred Phillips you will give this letter 
a prominent place in your next number. J. W. CoucHMAN. 

embury-road, Tottenham, Nov. 2nd. 





COMPOUND ENGINES, 

Sir,—In your last issue ‘‘ Arques ” implies his wish to know the 
object of my communication to you which was published in THE 
ENGINEER of Oct. 23rd.‘ I had only one reason for writing, and 
that was to call the attention of ‘‘ Arques ” to the ridiculous con- 
clusion his supposition that the low-pressure engine of the Briton 
only drove itself would lead to. It was done in rather.a neat 
way, I fancied, but he did not see it. His last letter is more 
amusing than any I have read for some time; in it, while still 
supposing the low-pressure engine only driving itself, he has a 
tangential diagram to show that the speed of the screw shaft must 
he irregular. In that diagram he shows the effect of the high- 
pressure engine by a dotted line, and the effect of both engines by 
a fall line. Any one looking at the diagram will see that while 
supposing the low-pressure engine doing no work, he proves it to 
be doing a fair share. ‘‘ Arques” ought to be a little more careful 
in his suppositions, and also in his charges about dishonest trials 
in the mercantile marine. If a steamer leaves Liverpool and 
steams to China or Peru, the time she takes to do the run will 
prove her speed power, and she is not likely to burn more coal 
than her owners pay for; she may burn less. In short runs there 
is sure to be a little ‘‘-hanky panky,” and I should not be surprised 
to hear that they were up to it in the navy, just as well as the 
merchant service. If you will allow me space at another time I 
will try and explain why the compound engine beats the —_ 
one. _—_— H. O. 


Srr,—Having read your paper with great pleasure, Iam much 
interested, along with a few friends, to see the subject of compound 
engines introduced. In writing to you I cannot make pretensions 
of a life experience, still I have thought over the different points 
of a compound engine, and had some practical experience. How- 
ever, if you are pleased to insert this as a letter of inquiry I shall 
esteem it a very great favour, and what opinions I may give will 
be to elicit information from correspondents which will be of in- 
terest to myself as well as my friends who are watching the corre- 
spondence. In these days of competition and strong desire to be 
** AL” both in economy and regularity of rotation, suc’ bject 
occupy attention far more than when coals were only half their 
present price, Of the points of a compound engine—which I 
thoroughly approve of in preference to a single cylinder, and 
shall treat it as a compound inseparable—the first which presents 
itself to me is how far should the high-pressure piston travel with 
the boiler pressure—be it 60 deg. or more—blowing full on the 
piston, and on this seems to hang the question of proportions, 
whether 1 to 2,1 to 3, or 1 to 4. Some engineers have 
gone 1 to 6, if I am correctly informed ; but that, I should say, 
is too great an extreme. Which is the best proportion? i 
rather think the present medium is1to3. It will be admitted 
as a fact, I suppose, that to keep the steam on half way will give 
a good result as to economy. I have come across some few 
cases where a very good result has been got with steam acting 
full on the piston for three-fourths the travel of the stroke. It 
might be a difficult thing to find two engines exactly alike in 
their conditions of load, build, gearing, speed, quality of boilers, 
and ry other things which would help one and retard the 
other ; still, I should think it will be discovered by this time at 
what point in a crank will a certain a pen 4 of steam put in the 
high-pressure cyli give the strongest push. Taking a clock face 
as an illustration, whether it be from 12 o’clock to 10m. past ; or 
5 to 15 past, and if the latter be as economical, then is it not ad- 
visable to keep it on even a little longer than half the stroke? I 
may possibly have taken an extreme in sa 5 to 15, but do so in 

r to get an opinion or opinions. that to keep the 





, here taken into the low-pressure cylinder and expansion con- 
tinued to the end, except so much as may be required to cushion 
the low-pressure piston? It may possibly seem quibbling over a con- 
ventional term, still can steam be used twice over? To conclude for 
the present, as I fear I have occupied too much of your time and 
space in bringing forward some points which may have been dis- 
carded long ago as things of the past, there are many things which 
may be said in favour of quarter centre. Still, to my mind, if eco- 
nomy must be looked at, a better case can be made out of almost 
extreme position of cranks, and other difficulties as to good turn- 
ing will have to be arranged in the make of the engine. 

Concerning the low-pressure cylinder, I think if the passages be 
large enough from the high-pressure to the low-pressure cylinder, 
the piston in good order, the exhaust valves and all connected 
with it in good order, notwithstanding a wire-drawn diagram may, 
to some extent, be a necessity, still it will make a good use of all 
the steam which is given to it. HEyYwoop. 

Oct. 28th. 





MECHANICAL PUDDLING, 


Sir,—After a deprivation for twelve months of your valuable 
paper, I got a sight of one this morning, and to my surprise I 
still find parties cavilling over mechanical puddling. I laces that 
bubble had burst long ago, as it ought to be well known in the 
trade that the rotating puddling furnace will not answer for our 
English pig iron, as the latter contains so much sulphur. When 
pig iron has received sufficient oxygen to expand it into the spongy 
state, it then wants disintegrating, so as to give the oxygen and 
flux a chance to eliminate the silicon and sulphur. But in the 
rotating furnace, where half a ton or a ton of metal is being acted 
upon, there is no chance of disintegrating it, therefore all the 
sulphur in the interior stops there and is imbedded in the mass ; 
then in rolling it into a boiler plate or boat plate it comes down to 
a heat between 800 deg. and 900 deg., when sulphur forms a 
vapour and causes a blister and spoils the plate. ‘The only way 
I can see for the rotary furnace is to pull the iron out when it 
is in a spongy state, and, when cold grind it up in a mill and ball 
it up in a heating furnace as we did at Ulverston twenty years ago. 
But the expense will not pay even if it answered—as it is now, it 
will not pay, between interest on capital to put plant down, wear 
and tear of machinery, fettling; and now I see they are going to 
give the puddler 14s, per day, then if they make two tons per day 
that is 7s. per ton. The thing cannot pay. I have puddled iron at 
5s. 4d. per ton, and had to pay my under hand out of that, and 
22 ewt. was considered a good day’s work. Therefore, as I say, 
with all these expenses, and bad plates beside, it cannot pay. Now 
for Mr. Warner’s process I see nothing new in that, as I did the 
same thing sixteen years ago at Messrs. John Galloway and Sons, 
Manchester. I fixed an iron pan in the neck of the furnace and 
had a tapping hole through the flue bridge, and when the iron was 
all melted I ran it into the iron pan on the top of soda ash and 
manganese. While that iron was being purified another heat was 
being melted in the furnace. I used a little limestone in the fettling, 
by this means I got rid of the silicon and sulphur, but the phos- 
phorus was my master, and as the iron was for rivet iron the 
phosphorus made it cold short and condemned it. In all Mr. 
Warner’s specification I cannot see where he names phosphorus. 
You say in your leading article that Mr. Warner argues that phos- 

horus is not got out in the ordinary process of puddling, only 
ceomes the silicon present in the iron seizes on the oxygen in the 
fettling and hammer slag and renders them so inert that they 
cannot touch the phosphorus. I beg to say that Mr. Warner is quite 
wrong there, for no amount of oxygen will drive phosphorus 
from iron, for it is nothing else but oxygen that causes phosphorus 
to stick so tenaciously toiron. I can hold a piece of phosphorus on 
my hand, and such an affinity has it for oxygen that the heat of my 
hand will cause it to ignite—that is, combine with oxygen. Then if 
my warm hand will drive off phosphorus, what chance has it to stop 
in a hot furnace—only for theoxygenit contains; then to add oxygen 
to fetch it away is like adding fuel to the fire. Iron and phos- 
phorus seem to me like a freak of nature, the iron holds fast the 
phosphorus because the latter has got the very element iron wants 
viz., oxygen. It seems another curious thing that nitrogen and 
carbon will not combine to form cyanogen unless a strong base is 

resent, such as lime or potash, and yet the base does not enter 
into combination with the gas. But to return to the subject, the 
best thing I can find to get the san horus out of iron is a 
good rich alkaline cinder in the puddling Y ame and well boil the 
iron, Mr. Warner says he takes two parts of manganese and one 
part soda ash, and he takes 90 1b, to one ton of metal containing 
1 per cent. of silicon, Now as nearly all our iron contains more 
than 3 per cent. of silicon, Mr. Warner must use 1} cwt. of 
manganese and } cwt. of ash to one ton of metal. Now I 
wonder what master can meet the market by going to that expense 
over each ton of metal. I can assure Mr. Warner that such a 

uantity of manganese and soda ash will purify 4 tons of iron in 
the puddling furnace ; then where is the use of tapping in and 
out of areceiver. Then again he says he uses three parts by weight 
of sodaash and two of slackedlime. Now why does he use slacked 
lime when the raw limestone is so beneficial in oxidising the silicon? 
If Mr. Warner will blow a little blast into the bottom of his receiver 
and fix a funnel on the blast pipe with two taps in the funnel, then 
shut the bottom tap and open the top, while he puts a quantity of 
his lime and soda into the funnel, tlen shut the top tap and open 
the bottom, then the mixture will trickle down and the blast will 
spread it all through the mass of iron, and by this means he will 
have a splendid refined metal. But I cannot see where any 
master will pay for a patent, when all this can be done in the 
puddling furnace, for all it can do is to get rid of the sulphur and 
giiecg, Rome people will keep about deoarburising 
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iron ; the latter does not want to lose any of its carbon, but how to 
oxidise the silicon without destroying the carbon is a mystery. In 
oxidising the silicon in the Bessemer process they dispose of al 
the carbon, but what is the iron good for until they have put the 
carbon in again? A charcoal bloom contains more carbon than 
grey pig metal, yet that is not cast iron, but good malleable tough 
iron. Get rid of the sulphur and silicon, but keep all the carbon 
you can. WIittr1am CoRBeETT. 
Rubicon Ironworks, Bradford, Oct. 31st. 


CONDENSING STEAM PUMPS. 


Str,—I observe in your last issue a communication from Mr. 
J.C. Fell in reference to the report I made to Messrs. Tangye 
Brothers and Holman on Mr. Holman’s patent steam pump con- 
denser. I regret that in his communication your correspondent 
should commit himself to such a series of wild surmises. I con- 
sider his cushion theory is simply absurd, and unworthy of com- 
ment; and his assumption that I am deceived amuses me. I 
have only to add that the experiments I made were conducted 
personally, and that what I said in my report I simply now con- 
firm. I may by your kindness perhaps be allowed to add that I 
consider the condenser—even if there were no economy, and in 
some cases even a loss in its adoption in an ic sense—one 
of the most valuable inventions ever made in connection with the 
drainage of underground workings. I only wish now to add that 
this is the last communication with which it is my intention to 
trouble you on the subject. J. THOMPSON. 

Norley Coal and Cannel Co., Norley Colliery, Wigan, Nov. 4th. 

Sir,—We have read Mr. Fell’s letter in THE ENGINEER of last 
week, and while we cordially acknowledge the fair spirit in which 
he writes, we are bound to state he has written with only a partial 
knowledge of the facts. If Mr. Fell had had the whole data before 
him, his letter we think would have never been written. Atan 
early date we may ask you to favour us by giving full particulars 
of Holman’s patent condenser and its act ion. 

TANGYE Bros. AND HOLMAN. 

Cornwall Works, Birmingham, Nov. 4th, 1874. 





——— 


Srr,—Kindly allow me to make a few remarks in reference to 
the report of Mr. Thompson upon Holman’s steam pump con- 
denser, which is published by Messrs. Tangye Bros. and Holman 
at the foot of their advertisement; and also in reference to the 
letter of your correspondent, J. C. Fell, upon the matter of steam 
pump condensers, which appeared in your last issue. I note that 
in Mr. Thompson’s report it is stated that, during his experiments, 
the steam pressure gauge indicated a steam pressure of 35 1b. per 
square inch, 80 yards from the pump; and I am considerably sur- 
prised that your correspondent takes no notice whatever of this 
most important condition. Any youngster in the drawing office 
knows that a steam pressure of 36 lb., indicated 80 yards from the 
engine, means considerably less than 361b. in the cylinder. 
Mr. Fell must therefore try his figures again, and make 
a large addition to the 37 per cent. of gain which he has 
found to be due to the use of the condenser, from the facts as 
frankly stated by Mr. Thompson. From his failure to appreciate 
the value of the condition that the steam pressure was indicated 
80 yards from the pump, I can well understand the failure of 
your correspondent to realise the fact that Mr. Thompson’s re- 
port, so far from containing its own refutation, affords of itself a 
simple explanation of the great economy undoubtedly obtained. 
Practical men well know that a given steam pressure indicated at 
the boiler, or in the steam pipes, means little or nothing relative 
to the pressure in the cylinder. The admission of steam to these 
steam pumps is regulated by a steam cock, and no more steam is 
used or admitted to the cylinder than is necessary to move the 
load on the piston at the desired speed. Now, as Mr. Thomp- 
son does not mention either the height of his lift, or the 
proportions of his pump, we may suppose the pump to be work- 
ing under a 100ft. head, and the diameter of the steam cylinder 
to be twice that of the water cylinder, when we have, taking 
the figures given by Mr. Fell as the net gain due to the condenser 
—that is to say 124 lb. per inch—the whole of the gain, or 
economy of 95 per cent. indicated by Mr. Thom;:son’s experiments, 
This gain may be expressed by the formula g = s+ w xv 

where g = gain of lifting power in feet, 
” = area of steam cylinder, 
+ w = area of water cylinder, 
and v = effective vacuum in inches, 
And this formula will express the gain to all direct-acting pump- 
ing engines where the condenser is applied. 

Your correspondent writes quite authoritatively upon the way 
in which a vacuum is obtained. Unfortunately, however, for the 
accuracy of his dictum, the fact appears to have altogether escaped 
his observation that it is a common practice to draw or lift the 
water on the suction side of the pump, and that a lift of 20ft. 
is not at all a difficulty, and that this draft will give all the 
vacuum required without any throttling, and without abstracting 
1 lb. of pressure from the gain indicated by the vacuum gauge. 
The question of the quantity of water thrown may be properly 
referred to Mr. Thompson. But thesuggestion which your corre- 
spondent seriously makes to account for the increased speed of the 
pump—that it may be due to the water piston playing upon an 
elastic cushion—in the face of the fact that the steam of the 
cylinder was being condensed by the suction water of the pump, 
and of Mr. Thompson’s report that ‘“‘A constant vacuum was 
maintained of 10$1b., even when the pump was running at 84 
strokes per minute,” is surely rash and ridiculous; and your 
correspondent’s other suggestions—that there may be, when the 
cylinder is exhausting to the atmosphere, a back pressure of 
12 1b. or 13 Ib. per inch—is but a covert slander upon the well- 
earned reputation of a most respectable firm. : : 

I beg to assure your correspondent that, notwithstanding his 
acute scepticism, Mr. Thompson’s report, read by the practical 
eye, indicates a great gain for the high-pressure pumping engine, 
specially advantageous where specially required—meeting a great 
want long and largely felt—a gain which will enable the mining 
engineer to convert that into most effective aid which has hitherto 
largely abstracted the power at his command, and fettered his 
action in the use of high-pressure steam in underground operations, 

111, Brixton-road, 8, W. M. SILVESTER. 

WATER SUPPLY. 

Srr,—I have read with much interest the article upon ‘‘Con- 
stant and Intermittent Water Supply” which appeared in your 
issue of October 23rd, I fully appreciate the ition of the 
householders to whom you allude, Unfortunately, Iam one of 
the unhappy beings upon whom Mr. Deacon is making his experi-\ 
ments, No doubt the efforts being made in this town to check 
waste will be watched with great interest by all connected with 
water supply. At the same time, I think outsiders should receive 
a little enlightenment as to the means adopted to show a favour- 
able comparison between a constant and an intermittent water 
supply, and I should like to know something about the expense of 
fixing and keeping these meters in repair. I have read Mr, 
Bramwell’s rt on this subject, and am surprised that a gentle- 
man of his eminence should have issued such a document. It is 
not a report upon the meter at all, but an essay on the ad- 
vantages of the constant supply system, and does not allude to the 
mechanical eonstruction of the meter, or express an opinion as to 
the correctness of the principles upon which it is designed, thus 
shirking the very question he was employed to answer. It should 
be recollected that this meter has been invented by a corporate 
official, Has it been af for by corporate funds, or tested at the 
jexpense of the public? I should like to know whether any 

t has been tried on the consumption of water on the 
thorough] 
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Nov. 6, 1874. 





the consumption of a district where all leaks and defects have 
been made good with one which is notoriously in bad order, and 
thus a favourable result obtained for the constant supply system. 

You did not allude in your article to the autocratic proceedin 
of our officials with reference to water fittings, which have to 
approved and stamped. Grave complaints are made by plumbers 
and others as to the vacillating spirit which dictates the kind of 
fittings to be approved, and those patterns which are stamped 
to-day are not unfrequently rejected to-morrow. 

The efforts of the engineer to economise the use of water are 
praiseworthy, but those efforts may be carried out at an expense 
not commensurate with the advantages derived; and above all let 
us know, and know accurately, what is the real expenditure 
incurred in these experiments, 

Nov. 4th. 





A LivERPOOL HOUSEOWNER. 





THE WARNER PROCESS, 

S1r,— I have read with interest your remarks about the Warner 
process in your last impression, but I fail to invest it with the 
importance you do, The whole value of any process of the kind 
depends not on the mere accomplishment of results, but on the 
cost at which these results are obtained. We areso cut down now 
by high wages, dear coal, strikes, and foreign competition, that it 
is close work to make the production of wrought iron pay, and 
unless it can be proved that a fair saving can be effected in the 
cost of production by a process, that process is of no value, except 
as an interesting experiment. Now, Mr. Warner says that he 
makes his iron worth 20s. a ton more than it was before. After 
all, however, this is only what is true of any refined iron. Cleve- 
land “‘ metal” is worth 20s. a ton more than the pig, no matter 
how the refining is effected. But I would rather work ordinary 
refined iron than Mr. Warner’s, because the coal required with 
the ordinary iron to puddle a charge would be much less than 
with Mr. Warner’s metal. I have no carbon or silicon worth 
mention to get out of metal, but I have all the carbon to get out 
of Warneriron. Of course, if I get a better result by getting 
rid of phosphorus that is a chalk for Mr. Warner. But how 
about iron in which there is originally little or no phosphorus? 
Mr. Warner is silent after all about the real point—the cost of his 
process ; and I for one shall be obliged for information on this 
subject. . J. Knox CLIFFORD. 

Dudley, Nov. 3rd. 


Srz,—I wish to call your attention to one or two slight errors 
in the article that appeared in your impression of Friday last, and 
at tLe same time I shall be glad if you will insert a few remarks 
I wish to make upon the subject generally. 

With respect to the quantity of silicon in pig iron, my experience 
lies more especially with that made in Cleveland, having had a 
great many analyses made of irons from nearly all the principal 
works in that district, and I have found the silicon to vary be- 
tween 3°30 per cent. and 2 per cent., scarcely ever below 2 per cent., 
and more often neare: 3 per cent. Sometimes, owing toa siliceous 
limestone, or other circumstances, a “‘glazed iron” is obtained 
with as much as 5 and 6 percent. or even more, At the present 
time, on account of the great heat of blast employed, more silicon 
is absorbed by the iron than was formerly the case, and therefore 
some process for removing it is more urgently needed than ever, 
I am, of course, aware that this is done in the old refinery, but 
besides removing the silicon, carbon is also abstracted and sulphur 
added from the coke, unless the iron contains so much originally 
that it will not absorb a further quantity. Phosphorus is not 
removed by this process, nor is it by mine. The old process is very 
uncertain, and as it entirely depends upon the skill of the refiner, 
it is sometimes over-blown or burnt or wasted, and sometimes it is 
not blown enough. 

My process, on the other hand, gives most regular results, as 
will be seen from the following analyses by Mr. Pattinson, of 
Newcastle. They were experimental lots made on three different 
days in order to ascertain the largest quantity of silicon that 
could be left in the iron without affecting the fettling in the pud- 
dling furnace :— 

No 187 lumps contains 0°35 silicon A mixture of 
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The ordinary refined iron, having had the carbon removed, and 
therefore not becoming perfectiy fluid in the puddling furnace, 
never boils, and never mixes properly with the hammer slag or 
purifying flux, so that the phosphorus is not removed and con- 
sequently the wrought iron made from it is no better than that 
made from pig iron; and it is even worse, because it contains 
particles of raw iron which have never had time to melt properly. 
I should like here to explain more fully my theory as to the 
removal of phosphorus inthe puddling furnace. I believe the 
phosphorus to exist in iron rather in combination with the whole 
mass as an alloy than in the form of a phosphide, containin 
definite proportions of phosphorus and iron, which is intersperse 
throughout the pig or bar. Before it can be removed from the 
iron it is necessary to separate it from this diffuse combination 
with the whole mass, and cause it to form some distinct and 
independent pound, such as a phosphate of iron, which will 
then be intermingled with the metal in the same way as the 
cinder, and may either separate by liquation in the puddling 
furnace or be squeezed or hammered out of the ball. This is 
done at the puddling furnace when the iron is intimately mixed 
with oxide of iron flux, or hammer slag, but the phosphate of iron 
so formed, not being easily fusible, unless a great heat is obtained 
in the os furnace, it does not become sufficiently liquid to 
leave the puddled ball completely, and if it cannot be removed at 
this stage, it is impossible todo so subsequently, because when 
the iron is reheated in the mill-furnace, it absorbs oxygen from 
the phosphate, and so leaves the phosphorus free to return to its 
original state of diffuse combination with the whole mass of iron. 
It is rosy owing to this second change that Cleveland 
puddled bars are often} very good, whereas the finished bars are 
cold-short, If, however, the iron does not melt properly in the 
puddling furnace, but only gets pasty like refined metal, 
and comes to nature without boiling, the oxidising fiux never 
properly mixes with it,Jjand is therefore not able to effect more than 
a partial oxidation of the phosphorus, which consequently cannot 
be expelled at the hammer. When pig iron is puddled the silicon 
combines with the hammer slag, and renders it so weak that, 
although in this case it does mix with the molten metal, it is too 
poor in oxide to oxidise the phosphorus, and so change it into a 
phosphate of iron. I therefore consider it essential, for the suc- 
cessful removal of phosphorus in the puddling furnace, that an 
iron should be free from silicon, and should—unlike refined iron 
—contain enough, but only enough, carbon to render it 
fluid and enable it to boil. If the iron contains too much carbon, 
more fettling is required, the operation takes longer, and the 
quality is not so good, because the angen lowers his damper and 
so reduces the heat of his furnace in order to bring the iron on 
more quickly. My experiments have shown the right medium to 
be about 2 per cent., which will allow the iron to & puddled in a 
little over the hour in an ordinary puddling furnace, The fol- 
lowing examples will show the extra time required when more 
carbon is present:—An iron with 2°41 carbon took Lh. 35m. tu 
puddle ; an iron with 2°93 carbon took 1h. 55m. to puddle. I am 
enabled, by a slight addition to the purifying mixture, to remove 
fhe carbon as required, and it ig found in large quantities inside 





the receiver, after the iron has run out, in a state of kish or 
plumbago. 

I your attention to the following well-known fact in 
support of my theory as to the removal of Pape. 
Most excellent bars can be produced from unrefined Cleveland 
iron, by roasting it or exposing it to an oxidising flame for some 
considerable time in the puddling furnace. This produces suffi- 
cient oxide to enrich the cinder which had been impoverished 
by the silicon, and thus renders it capable of removing the phos- 
phorus; but it is done at the expense of so much iron, waste of 
coals and labour, and requires such very careful supervision on 
the part of the manager, that it is only adopted when special 
samples are required, or when under particular circumstances a 
greatly enhanced price is obtained for the iron. 

Most of our first houses in the iron trade, the Lowmoor, 
Bowling, the Farpley, &c., use refined iron and puddle it in fur- 
naces with a side oven, similar to those used at Kirkstall; but it 
is made from cold-blast iron very rich in carbon and not contain- 
ing much silicon, in consequence of which a refined iron is pro- 
duced very similar in composition to that made by my process 
from Cleveland iron, the only substantial difference being in the 
phosphorus, as will be seen from the following analyses by Mr. 
Riley, made from samples sent to him by the Kirkstall Forge 
Company :— 

Kirkstall Forge refined Warner's refined metal 
metal made from cold made from Cleveland 








blast iron. iron 
Carbon o wo oo = “ oe oe 3064 
Silicon.. .. .. .. 0°140 sis -_ ee 0-095 
Sulphur .. .. eo 0°071 oe oe os 0-081 
Phosphorus 0°283 ws ee a 1°897 
Manganese... oo @°185 oe oe oe oll 
TOR te ce ce ce SSR oe ee e 94°561 

99°883 99°809 


The action of sulphur upon iron is asubject that has occupied 
a great deal of my attention, and I have puddled some 80 or 90 
tons of iron, into which I had introduced various quantities of 
sulphur, and compared the results with those obtained by 
puddling the same iron free from sulphur. The great loss in 
puddling Welsh iron, equal to 3 or 4 cwt. per ton, is entirely due 
to that substance, as will be seen from the following results : 

An iron containing 0°05 per cent. sulphur lost 1 cwt. per ton in puddling 
0°36, - 2 . : 
ne ~ O56 4, a fy * *” 

1n all these cases the silicon had been removed, and the carbon 
and phosphorus were alike. Besides the loss it occasions, sulphur 
lengthens the time of puddling and destroys the fettling. 

The white iron sold in the Cleveland district almost invariably 
owes its whiteness to the presence of a large quantity of sulphur, 
and generally speaking, the lower the number of pig iron the more 
sulphur it contains. I select the following analysis as examples : 


Tron made by Messrs. Gilkes, Wilson, and Pease, and analysed by 
Mr. Pattinson. 
No. 3 pig. No. 4 pig. White pig. 
Sulphur 0°079 per cent. 0°232 per cent. 0°578 per cent. 


Tron made by Jones, Dunning, and Co., and analysed by Mr. Pattinson. 
No. 4 pig. White pig. 
Sulphur .. .. .. .. 0°27 per cent. 0°48 per cent. 


Dowlais ivon inade from all Welsh mine, no cinder, analysed by 
Mr. Riley. 
No. 3 pig. Mottled. White. 
Sulphur 0°ll percent. .. 0°28 percent. .. 0°46 per cent. 


I think that when forge proprietors, in accordance with the desire 
of their men, provide them with white and mottled iron, they are 
hardly aware how much sulpbur these contain, and to what extent 
the loss in their puddling furnaces is increased. 

With respect to the silicon, my experiments show that if it does 
not exceed 0°30 per cent., there is no more action upon the fet- 
tling than with an iron containing only 0°03 per cent,, but that 
when the percentage exceeds 0°35 per cent., thereis a perceptible 
difference. The greater portion of my experimental lots of iron 
were puddled at the works of Messrs. Wm. Whitwell and Co., 
Messrs. Jaques and Co., and others, who kindly placed them at 
my disposal for the purpose; and it was the results there ob- 
tained that led me to my present conclusions, viz., that the best 
way of dealing with Cleveland iron to obtain a commercial suc- 
cess is to remove the silicon and sulphur, and leave in about 2 per 
cent. of carbon. Itwill then puddle in an ordinary furnace in 
about an hour without waste of fettling. 

The cheapest and most effective material to tse for this pur- 
pose is limestone, although many other things can be employed, 
such as oxides of iron or manganese, carbonate of manganese, 
fluorspar, lime, &c, And the fusible material I have generally 
mixed with it has been soda-ash, because it is easily obtainable 
and of regular quality, but there are a great many other sub- 
stances available for the purpose, many of which I have used, 
such as the nitrates, carbonates, and sulphates of the alkalies, the 
chlorides of calcium, iron, manganese, &c., and by the use of 
some of these that are considerably lower in price than soda-asb, 
the cost of refining would be very much lessened. 

Another source of economy would be to increase the depth of 
the receiver as much as possible, because the purifying agents 
would then have a longer distance to travel through the molten 
metal, and so be enabled to exert upon it all the purifying action 
of which they are capable. This has been proved by several ex- 
periments, one of which I have detailed in my specification ; for 
instance, into a receiver about 2ft. diameter at the bottom of 
which I had placed a known quantity of ingredients, I poured 
rt} tons of molten pig iron forming a column of metal 
3ft. 6in. deep. The result of this was analysed. I then placed 
in the same receiver the same quantity of ingredients and 
poured upon them 34 tons of the same pig iron, forming a colamn 
of metal 4ft. 9in. deep, and the result of this was also analysed, I 
found that about the same amount of silicon was taken out in both 
instances, ARTHUR WARNER. 

37, Queen’s-gardens, Lancaster Gate, 

Hyde Park, Nov. 4th, 1874. 





THE BARNSLEY SEWERAGE SCHEME. 


THE following supplementary report prepared by the committee 
appointed to visit localities where sewage works are in operation 
was laid before a meeting of the town council on Tuesday last :— 

Agreeably with the desire of the council, expressed at its last 
meeting, your committee have visited the town of Kendal, and 
have carefully inspected the treatment of sewage there upon the 
system of “‘ intermittent downward filtration.” On Monday, the 
19th October instant, they went over the works at Kendal, and 
were most courteously received by the Mayor, J, Braithwaite, Esq. 
and the borcugh surveyor, Mr. Banks, and from them obtained the 
fullest details and explanations. Kendal occupies an undulating 
position on the margins of the river Kent, the valley lying 
amongst fertile hillocks, and not, as is usually the case, even and 
flat-lying mead, Its population is about 14,000, and besides its 
importance as a market town, it enjoys a considerable reputation 
as a commercial and ee ae large establish- 
ments being actively engaged in different important departments 
of the woollen trade 

The corporation have, for some years past, had their attention 
directed to the pollution of the river, and in its efforts to avoid 
complaints arising from such pollution, and to meet the sanitary 
conveniences of the town generally, the council has from time to 
time made purchases of land along the western bank of the river, 
until it now possesses an area close upon 60 acres, extending for 
upwards of half a mile along the valley from the immediate pre- 
cincts of the town. Of this area, about 50 acres are at a level 
higher than the sewage flow, but about 16 acres at the lower 
e 








corporation have sought to carry out the sewage applications, but 
upon 5 acres only of this area have the filtration works been 
executed. These works were completed about six months ago, 
and are designed upon the principle which has for some time been 
in operation at Merthyr Tydvil. The same idea has now been ex- 
perimentally displayed at the South Kensington Exhibition, and 
is set forth as a ‘‘safety valve” or “‘ intermittent downward fil- 
| tration system,” being an auxiliary to the wider system of 
irrigation, rather than a substitute for it. 

The five acres adapted to this process have evidently been laid 
out with much ekill and efficiency, and the thick alluvial deposit, 
of which the surface covering of the valley consists, provides at 
once a natural medium by which the filtration process can be 
accomplished. The area of five acres is for practical purposes 
divided into four compartments of 1} acre each. These are again 
subdivided into three sections, so that by turning the flow of 
sewage upon each section for eight hours in succession, an inter- 
mittent application is obtained, and may be kept up as long as 
circumstances require or justify. It will be at once seen that the 
operation is mainly mechanical, for although the surface is culti- 
vated and made to produce a cropping of turnips, mangolds, 
cabbages, or the like vegetables, it is essential in order to pass so 
large a volume of liquid upon and through so small an area of 
ground, that the surface should be broken up into ridges, and thus 
allow the liquid to accumulate in the furrows, without necessarily 
injuring or soiling the plants, of whatever kind they may be. 
The prolific yield of the crops affords additional testimony to the 
fertilising results of fluid sewage upon vegetable products. It 
must be borne in mind also that whilst the subdivided sections 
can be made intermittent, #0 also may the general compartments, 
and by this means rest may be obtained, which even the pores of 
the sub-strata would perhaps not leng do without. 

At Kendal we found the sewage discharge was so diluted by the 
effects of recent rains, ti.at 2,000,000 gallons per day were passing, 
although about three-fifths only of that quantity were being taken 
upou the filtration works, the remaining two-tifths being dis- 
charged hy the operation of a regulation bye-wash direct into the 
river. The effluent water was remarkable both in volume and 
brightness, thereby showing the suitability of the ground, and the 
efficiency of the works. It must, however, be stated here that 
the cost of laying out the 5 acres for this process—due solely to 
the carriers upon the surface, and the very adequate drainage of 
the sub-strata below—amounts to £300 per acre, irrespective of 
the freehold value of the land. With regard to the degree of 
purity imparted to the sewage water by this process of filtration, 
your committee have the evidence only of samples taken on their 
visit. The earlier portion of the report of your committee reveals 
their conviction that the effluent water, after any known system of 
precipitation, contains properties in suspension which mainly 
represent the value of sewage products as fertilisers of tbe soil. 
And to this fact they are compelled to cling, not only as the refuge 
for recouping the whole or some portion of the cost of dealing with 
the sewage—so as to prevent its teenies a nuisance—-but also as 
the only sure escape from future troubles which may arise by dis- 
charging an inadequately purified effluent into the rivers of a 
district. Your committee adhere to their conviction that in the 
application of sewage to land for the purpose of filtration, and 
the production of vegetable growth, is to be found the most 
effectual and satisfactory mode of dealing with the sewage products 
of Barnsley. 

A lengthy discussion followed, in the course of which Mr. Pigott 
called attention to the ‘intermittent system of downward fil- 
tration ” in operation at Kendal and Merthyr Tydvil, and moved 
that Mr. Bailey Denton should be called in to report upon the 
question of dealing with the sewage of Barnsley before any further 
stepsare taken. Mr. Councillor Brady seconded the motion, which 
was es by Mr. Alderman Tyas, who said that he did so, not 
because he wished to cast any reflection upon Mr. Hawksley, whom 
he was in favour of the council consulting, but because he thought 
they ought to have all the information they could get upon so 
important a system. Mr. Alderman Carter, whilst not offering 
any objection to such a step heing taken, warned the council not 
to be led away by any fit of enthusiasm, with respect to the new 
scheme. Jn alluding to the way in which the report of the 
committee had been received, he considered it highly satisfactory 
when a paper such as THE ENGINEER noticed it so favourably, 
The motion was carried, 








THE INsTITUTION OF CiviL ENGINEERS.—The roll of this incor- 
porated society, though subject to constant change, shows ever- 
increasing numbers. Thus, of all classes belonging to the corpora- 
tion there are now 2143 as against 1994 less than twelve months 
back, while in the same period the students attached to the Insti- 
tution have become 287 in place of 25%. It has been announced 
that the weekly meetings are to be resumed on Tuesday, the 10th 
inst., when a paper by Mr, Alexunder R. Binnie, M, Inst, C.E., 
** On the Nagptr Waterworks,” is to be read. As the author deals 
with questions of rainfall, flow from the ground, and evaporation, 
not in India alone, but in other places, it is expected that a very 
useful and interesting discussion will follow the reading of the 

aper. 

WERDERMANN’S PROCESS FOR RESHARPENING FILEs.— Well 
worn files are first carefully cleaned with hot water and soda; they 
are then placed in connection with the positive pole of a battery, 
in a bath composed of 40 parts of sulphuric acid and 1000 parts 
of water. The negative is formed of a copper spiral surrounding 
the files but not touching them ; the ol terminates in a wire 
which rises toward the surface. This arrangement is the result of 
practical experience. When the files have been in the bath ten 
minutes they are taken out, washed and dried, when the whole of 
the hollows will be found to have been attacked in a very sensible 
manner, but should the effect not be sufficient, they are replaced 
in the bath for the same period as before. Sometimes two opera- 
tions are necessary, but seldom more. The files, thus 
treated, are toall appearances like new ones, and are said to be 
good for 60 hours’ work. M. Werdermann employs twelve medium 
Bunsen elements for his batteries. 

RoyaL POLYTECHNIC INsTITUTION.—Professor Gardiner is now 
delivering lectures at the Royal Polytechnic Institution on coal 
gas and the most economical methods of burning it, with especial 
reference to the Silber burner; and in consideration of the fact 
that by means of proper burners and pressure very much more 
light than usual can be obtained from the same quantity of 

, the subject is of considerable importance to the public, 
fie stated that he had been trying a long series of photemetric 
experiments with the flames given by various burners consuming 
measured quantities of gas, the results being strongly in favour ot 
the Silber burner, which is an improvement upon the 
argand burner, a piece of brass being so inserted in the interior 
of the latter as to regulate the velocity and direction of the supply 
of air to the flame in a better manner than before. He said that 
the Dean of Kildare was the first man who distilled gas from coal, 
and he called it, ‘‘ the incondensible spirit.’ The Dean frequently 
walked about with a bladder of gas under his arm, the gas burning 
at a small orifice at the end of a pipe, so the theological observers 
at once came to the conclusion that be had dealings with the evil 
one. The whole lecture was instructive, and illustrated by good 
experiments ; what is more, it oy average and youthful 
listeners, which scientific lectures do not always do, A lecture 
| written by Dr. Croft and delivered by Mr. King, on the highlands 
| of Scotland, was illustrated by some exquisite views, which were 
| most perfect specimens of photographic art ; they were projected 
| on the screen by lime-light apparatus, and were uncoloured, that 
| the beautyof the photographic details might not be obscured. The 
| pictures represented scenes extending from Dunkeld to Blair 
Athole, including the most romantic wee A of the Pass of Killie- 
erankie, The performances at the Polytechnic on Thursday last 








xtremity of the estate are capable of being reached and irrigated | week closed with “ Zitella,” which was Cinderella under another 
by gravitation, J¢ is upon the latter area of 16 acres that the aame 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asaer and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwieTMevER, Bookseller. 

NEW YORK.—WILiLMER and Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


* We cannot undertake to return drawings or manuscripts ; we 

must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. . : 

*,* In order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

W. R. R. (Radcliffe).— Write to the inventor 32, Lombard-street, B.C. 

C. F. E.—IJndia-rubber can be secured to metal by the aid of a cement which 
you can procure from any respectable dealer ia india-rubber goods. 

FLANGED CoupLinos.—Since the rssue of our last impression we have found a 
formula for the strength of flanged couplings at page 213 of Molesworth’s 
Pocket-book, to which we beg to vefer “* J. A. B.” 

W. R. (Portsea).—No patent under the title you give was taken out in 1868. 
We fancy the specification you refer to is No, 286, dated 29th January, 
1866. 
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D. M.—We should be sorry to recommend any water meter as the best. 
Various rotary meters have been tried, and some way be in use for all that 
we can tell, 

Expectations.— No one is in possession of particulars concerning “all 
known mechanical motions.” If you think proper to submit you invention 
to us in confidence, we shall be happy to give you our opinion as to its 
novelty 

A Supscriner.—A common four-bladed screw will give you as good results 
asany. It is possible that after numerous experiments you might hit on 
another screw which would give you 5 per cent. better results, but even this 
is doubtful. You cannot expect much srom a screw 1Oin. in diameter. 

MECANICIEN.—W e are not aware of the existence of any such work. Camus 
** On the Teeth of Wheels,” supplies a mathematical investigation of the 
shapes of teeth. “ Willis’ Principles of Mechanism” will afford you in- 


Jormation on the same subject, but we are disposed to think that no prac- 
tical treatise on wheel cutting exists. 


PISTON ROD PACKING. 
(To the Editor of The Engineer.) 

Sir,—In your issue of the 30th you illustrate a patent packing for 
piston rods which I am introducing into this country. The patentee is 
** Furness,” and not ‘‘ Church” as described by you. 

Accrington, Lancashire, Nov. 3rd. ALFRED BARNES. 

[ Mr. Barnes in writing to us on this subject spoke of the patent as “ Church’s,” 

probably by a slip of the pen. The error is not ours.—Ep. E.] 





COMPRESSED AIR ENGINES. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers tell me of any book or books _— 
machinery worked “ compressed air, or refer me to any published 


papers upon the subject read before scientific institutions ? 
AIR _ 


[See “ The Universal Review of Mining” for March, 1874.—Ep., E 
PATTERN CUTTING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,—I venture to ask if any correspondent can give me the name and 


address of any one who can supply machines for cutting patterns from 
* ranges” in Scotch Tweed cloth. W. M. 





MARINE GLUE. 
(To the Bditor of The Engineer.) 
81r,—I shall feel obliged if some correspondent can inform me how 
Jeffrey’s marine glue is made. HOLpFast. 
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Cloth Cases for binding Taz Enarnerr Volume, price 2s. 6d. each, 
The following Volumes of Taz Enainerr can be had, price 18s. each :—Vols 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and wnder is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten ee wo inch. All 
single advertisements from the country must be accompanied by stamps in 
“aw. Alternate advertisements will be inserted with all practicable re- 

ity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
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paper are to be addressed to the Publisher, Mr. 
other letters to be addressed to the Editor of Tak Excineen, 168, 8t 


, —_____ 








MEETING NEXT WEEK. 

Tue InsTITUTION oF CrviL ENGINEERS.—Tuesday, 10th November, at 
8 p.m.: ‘*The Nagpur Waterworks; with Observations on the ‘all, 
the Flow from the Ground, and Evaporation at Nagpir, and on the 
Fluctuation of Rainfall in India and other Places,” Mr, Alexander 

ardson Binnie, M. Inst. C.E 
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THE COMBUSTION OF POWDERED FUEL. 
To Mr. Crampton is due the credit of demonstrating for 
the first time the possibility of burning coal completely with- 
out what is known as “ oxygen of dilution,” The achieve- 





ment is one of very great importance; and it is not likely to 
fail to exert in the future a very considerable influence on 
the cost of Fe eennge not only of iron, but of glass, steel, 
pottery, and steam. To render the precise nature of the 
saving effected by the Crampton process of burning fuel 
apparent, it will a D to explain one or two points 
connected with the combustion of fuel which are not as 
fully comprehended as they ought to be. Combustion is 
the result of the speedy combination of some oxidisable 
material with oxygen; and the process is attended—except 
under conditions with which we have nothing to do at 

resent—with the evolution of a high temperature and 
ight. The amount of oxygen required for complete oxida- 
tion varies with the nature of the material oxidised. Thus, 
1 Ib. of ous gas requires 8 lb. of oxygen for its com- 
plete combustion, the resulting product being 9 lb. of water 
or steam; and 1 |b. of carbon completely burned requires" 
2% 1b. of oxygen, the result being 3% lb. of carbonic acid; 
olefiant gas requires 33 Ib. of oxygen, and so on. The only 
available source from which oxygen can be obtained for the 
combustion of fuel is air; but it must not be forgotten 
that carbon, sulphur, silicon, and phosphorus are burned 
in the process of converting cast iron into wrought 
iron or steel, by oxygen obtained from the fettling 
with which the puddling furnace is lined. It will suf- 
fice to mention this fact, without dwelling on it. Air 
is a mechanical mixture of oxygen, nitrogen, and some car- 
bonic acid gas, in the proportions by weight of nitrogen 28, 
and oxygen 8; and by volume of nitrogen 4 and oxygen 1. 
Thus 361b. of air are made up of 28 1b. of nitrogen and 
8 lb. of oxygen, while 2°5 cubic feet of air contain 2 cubic 
feet of nitrogen, and } a cubic foot of oxygen. These figures 
are convenient approximations. More accurately, 100 
volumes of air consist of 20°8 volumes of oxygen, and 79°2 
volumes of nitrogen, while by weight, 23 lb. of oxygen and 
77 Ib. of nitrogen make 100]b. of air. The volume of 
carbonic acid is very small—about four parts only in 10,000 
of air. To obtain sufficient oxygen, then, for the combus- 
tion of one pound of hydrogen, the latter must be brought 
into contact with 361b. of air, while one pound of carbon 
requires, in round numbers, 121b. of air. Although a 

ood deal of hydrogen exists in many varieties of coal, it 
is often combined with oxygen already, and for prac- 
tical purposes we may disregard its presence, and say that 
121b. of air will suffice for the complete combustion of 
one pound of coal. The effect of this combustion is the 
evolution of 14,500 British units of heat, and the resulting 
temperature would be 4580 deg. Fah.—that is to say, that 
would be the temperature of the 131b. of gas resulting 
from the combustion of one pound of carbon in 12]b. of 
air. In practice it has hitherto been found impossible to 
burn one a of coal with only 12 1b. of air. A further 
quantity always been required for dilution. This 
follows because the particles of carbon cannot in the time 
allowed come into contact with enough oxygen for com- 
bustion. A furnace cannot be kept alight without a 
draught ; but the oxygen carried in by the draught in 
part misses the carbon particles and is carried through un- 
combined, consequently much more air is required to secure 
combustion, in practice, than is theoretically necessary. To 
make this clearer, let us suppose a block of coal burning 
on a grate; unless there is a current of air passing over 
it this block of coal would quickly be smothered, so to speak, 
in carbonic acid, the result of its own combustion. Unless, 
therefore, air enough be admitted to carry off the carbonic 
acid, and blow away the ash, so as to expose fresh surfaces 
of carbon for oxidation, the coal will, in common par- 
lance, “ go out ;” but if air enough to prevent this be sup- 
plied, then more oxygen than the calom take up in the 
time must be admitted, and this extra quantity of oxygen 
is that known as oxygen of dilution. What its quantity 
_ be depends on circumstances. With a quick draught 
and a thick fire, as in locomotives, 18 lb. of air suffice to 
burn 1 1b. of coal, but in ordinary furnaces the quantity 
required is 24]b. or even more. We have seen that the 
temperature, when 1 lb. of coal is burned with 12]b. of 
air only amounts to 4580 deg. 1f we increase the admis- 
sion of air to 18lb., the resulting temperature falls to 
3200 deg., while if we double the quantity of air it falls 
to 2440 deg. We trust that our readers fully comprehend 
the fact that oxygen of dilution is only required because 
the carbon cannot, unless oxyzen is present in the furnace 
in excess, obtain what it wants; and thisis due to the fact 
that the coal in combustion does not expose sufficient surface 
to the air passing over it. If we can increage the surface of 
carbon exposed, prevent the carbon from being surrounded 
by an atmosphere of carbonic acid, and get rid of ash, 
then no excess of oxygen will be required. 

Now this is just what Mr. Crampton does. Taking 
small coal, he grinds it between a pair of a mill- 
stones, and bolts it in a coarse bolting machine. e thus 
procures coal flour. This coal is fed by a most ingenious 
machine into a nozzle or tuyere through which air is 
forced from a fan. The coal flour is thus blown in a 
cloud into the furnace or combustion chamber, and their 
igniting, it is converted into a body of flame. The grinding 


of the coal really is nothing more or less an expe- 
dient for increasing the oxidisable surface exposed to the 
in a block 


air; for let us co bana that one pound of 
has a surface of say one-fourth of a square foot, it is 
obvious that by grinding this pound of coal to flour its 
surface will be augmented possibly a thousand-fold, and 
each little molecule will expose to the oxygen an enormous 
surface as compared with its cubic capacity—indeed, a sur- 
face out of all proportion greater than that supplied by a 

und of coal in mass as compared with t¢s cubic capacity. 

e direct result is just that which might be anticipated. 
Mr. Crampton burns powdered coal with as little as 13 Ib. 
or 141b. of air per pound of fuel, and has, we believe, 
obtained satisfactory results when but 12]b. of air were 
admitted. Such a result has not been obtained all at once. 
Mr. Crampton has within the last few years burned over 
4000 tons of coal in experiments. That he has at last suc- 
ceeded in doing what we have said, any one can see for 
himself if he investi the working of the puddling 
furnace now in action at Woolwich Arsenal. 


| The direct effect of the admission of @ minimum quan- 








tity of air to a furnace is a direct and enormous saving in 
fuel. Let us take, for example, the operation of puddling. 
In the ordinary puddling furnace at least 20 lb. of air are 
burned _ und of coal. Now, to puddle a ton of iron with 
a ton 0 is an exceedingly good result, Let ussay that 
in ordinary fair work 25001b. of coal are required. To 
burn this 20 x 2500 = 50,000 pounds of air pass through 
the furnace. This air is aie to a temperature of about 
3000 deg., and carries off up the stack or otherwise dissi- 

tes about 36,000,000 of British units of heat. If the 

urnace could be so constructed that but 12 1b. of air only 

were required, then the whole quantity passed through the 
furnace and up the stack would be but 30,000 Ib. The 
furnace temperature would be in round numbers 4500, 
and the units of heat carried up the chimney, or otherwise 
wasted, about 32,400,000. In the first case 3,600,000 units 
would be wasted in heating the excess air required for 
dilution. This represents very nearly 250 1b. of coal, so 
that by working with the minimum quantity of air a 
saving might be effected of over 2cwt. to the ton of iron 
puddled. But this is not all, the hotter the furnace the 
sooner will the iron be melted, or, in other words, the 
larger the quantity that can be dealt with in a given 
time. With the minimum quantity of air the temperature 
will be 50 per cent. greater than it will be with some- 
thing approaching the maximum admission of air, A 
larger furnace can therefore be kept hot with a 
given rate of combustion per hour, and more iron 
can be heated at a time; the result of this is best 
exemplified by an actual experiment, if such it may be 
called, which we saw carried out at Woolwich with 
the Crampton furnace—10 cwt. of old shells were charged 
into this furnace, and at the end of about one hour and 
forty minutes 11 cwt. 2qr. of excellent iron were taken 
out of it. The rate of admission of the fuel is carefully 
gauged by an arrangement which we shall not stop now 
to describe. During the puddling of the charge in question 
45 cwt. of damp coal were blown into the furnace per 
hour. Thus 115 cwt. of wrought iron were made, while 
about 7°5 cwt. of coal were consumed. In the day’s work 
more than this would be required per charge, because 
something would be needed for lighting up, melting 
fettling, &c. We have heard it asked how it is possible to 
effect a saving in fuel by burning powdered coal, and we 
have therefore thus explicitly stated the causes which 
secure the saving in question. Briefly, they are the 
admission of the smallest possible quantity of air to the 
furnace, and the maintenance, as a result, of an exceedingly 
high temperature. Many other points connected with 
the combustion of powdered fuel, and the production of 
iron with its aid, claim attention, but we must reserve 
their consideration for the present. 

In an article which will be found in our impression 
for October 23rd, two or three passages occur which may 
perhaps convey a false impression, and demand therefore 
explanation here. We stated that Mr. Crampton spoke of 
his puddling furnace as “ absolutely perfect.” On reference 
to our notes, we find that what he really did ~~ was that 
the arrangements for admitting air and fuel to his furnace 
were “ absolutely ect,” not that the puddling furnace 
or machine as a whole was so, Again, we stated that Mr. 
Crampton dispensed with the agitation of the iron in the 
furnace. By this we of course intended to convey that he 
did not care for mechanical agitation. The meaning of the 
passage should be sufficiently clear, but it is just ible 
that it may be misunderstood. Lastly, we stated that Mr. 
Crampton “regularly” got 25 cwt. of wrought iron out of 
his furnace for each ton of pig. This is not strictly true. 
Mr. Crampton has, we believe, got as much as 30 cwt. to 
the ton of pig; but the production of this quantity, as well 
as of 25 cwt., must be regarded as exceptional, and not 
representing the “ regular” work of the apparatus, 


THE INSTITUTION OF MECHANICAL ENGINEERS, 


A GENERAL meeting of the Institution of Mechanical 
Engineers was held on Thursday, the 29th of October, by 
the courtesy of the members of the Institution of Civil 
Engineers at 25, Great George-street. The chair was 
taken at 3p.m. by Mr. Bramwell, and papers were read 
by Mr. Henry Davey, of Leeds, “On Direct-Acting Pump- 
ing Engines for High Lifts in Mines;” and “ On the Helical 
Pump,” by Mr. Imray, of London; onecu “Jacques, Oakley, 
and Sterne’s Eletro-Magnetic Chuck for holding Special 
Work on Lathes,” by Mr. W. E. Newton, of London, was 
postponed. This much we are kindly permitted by the 
Council of the Institution of Mechanical Engineers to tell 
our readers,and with this somewhat meagre information con- 
cerning the doings of an important body of engineers they 
must rest content. It is true that had we felt disposed we 
might have prepared and published abstracts of the papers 
in question. Under the circumstances, we declined to avail 
ourselves of this privilege. Before the proceedings com- 
menced, one of our representatives was informed that the 
Council had decided that no report whatever of the pro- 
ceedings of the meeting, a from the abstracts of papers 
to which we have just referred, should be published, and 
that no notes whatever should be taken by any represen- 
tative of the scientific press. An intimation of so authori- 
tative a character we as a matter of course felt no disposi- 
tion to disregard; and to the somewhat remarkable policy 
of the officers of the Institution our readers are indebted 
for our silence concerning the proceedings of the meeting. 
We state the facts thus ‘lainly because we have reason to 
believe that the action of the Council in this matter does 
not meet with the approval of the majorly of the members 
of the Institution which they govern. We have always 
regarded it as a duty to—as far as lies in our power— 
supply our readers with information concerning the 
doings of engi societies; and it should be obvious 
that the publicity which the press can afford must 
be of advantage to any body of men who meet pe- 
riodically to read papers and discuss questions of scien- 
tific interest. The Institution of Mechanical Engi- 
neers includes members scattered all over the face of the 
earth, and these members can only learn with anything 
like promptitude what is being done by the Institution at 
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home by the aid of the press, It is true that “Transactions” | p: 


are published, but the “'Transactions” seldom contain any 
information as regards the general business or policy of the 
Institution, and it is unavoidable that these publications 
should be more or less delayed. The scientific = 
supplies the deficiency, and we have reason to believe 
that the foreign members, at all events, of most 
societies appreciate very fully the value of such reports as 
those which appear in our pages. The officials of the 
Institution of Mechanical Engineers think differently, how- 
ever; but we can hardly accept their dictum as expressing 
the wishes of the great body of the members. 

It should be obvious to the Council of the Institution of 
Mechanical Engineers, that as it was impossible to 
exclude a member, our representative, it was in one 
sense impossible to prevent the publication of a report 
of their proceedings. No prohibition of publication 
is to be found in the rules of the Institution, and a 
special meeting of the members would have of neces- 
sity to be called before such a rule could become one of 
the laws of the body. If we believed that the members of 
the Institution, as a whole, really wished that their pro- 
ceedings should remain private, we should simply, while 
disputing the soundness of their policy, accept their deci- 
sion as final, but we refuse to believe anything of the kind. 
The prohibition comes at the present juncture with pecu- 
liarly ill grace from the Council, as it is wel] known that 
there are two powerful contending parties in the society, 
the one advocating the removal of the head-quarters of the 
Institution to London, while the other maintains that they 
should remain in Birmingham, It was anticipated that a 
sharp discussion would take place on this subject at the 
recent meeting, and the order of council that no notes 
should be taken was obviously directed, it will be urged, 
against the possible publication of this discussion. Whether 
such a discussion did or did not take place, and of what was 
and was not said about the matter, our readers musi per- 
force remain in ignorance so far as we are concerned. But 
we venture to think that the ostrich-like policy of « section 
of the Institution on this question will fail ultimately to 
effect its intended object. We wish it to be clearly under- 
stood that the Council absolutely prohibited the taking of 
notes; and in this they yee | Fn the practice of all 
other scientific bodiesin England. The Institution of Civil 
Engineers is at least as eminent as the kindred society. A 
well-known rule as regards the business of the Great George- 
street Institution has long existed. It is to the effect that 
uo unauthorised report of a paper or discussion shall be 
published. A similar rule is observed in the case of the 
Society of Engineers. But neither body has ever prevented 
the taking of notes; nor do they object to the publication of 
a general summary of the drift of a discussion. The 
Chemical Society wisely, as we think, supply us through 
their secretary with regular reports of the business of their 
meetings, and with summaries of the discussions which 
follow the reading of papers. If we turn to the 
United States it will be found that the most influential 
bodies readily concede to scientific journals the right to 
report their proceedings and summarise their discussions. 
Indeed, the practice presents so many good features that 
we are at a loss to perceive any valid objection to its 
universal adoption. It has remained for the Institution 
of Mechanical Engineers to inaugurate a policy which is 
equally novel, and speaking as we do in the interests of the 
Institution, objectionable. It will be urged, of course, that 
the internal disputes of a society should not be made 
public; but publicity is the very Best means of averting 
disputes, for very obvious reasons, As a matter of fact, 
however, disputes interesting only to a limited circle have 
no attraction for a high-class journal; and any institution 
may safely trust to the good taste of the conductors of such 
a periodical for silence on objectionable topics. As a rule, 
such questions are discussed only in council, and should 
not come before the world at all. It is to be remem- 
bered that at such a meeting as that held last week in 
Great George-street many individuals who were not mem- 
bers of the [nstitution, and who were in no way bound to 
secrecy, must have been present. We shall leave our readers 
to draw their own conclusions as to the importance of this 
circumstance. Apart, however, from internal disputes, 
questions concerning the policy of a scientific federation— 
questions, it may be, of vital importance—arise now and 
then, and are discussed and settled by the comparatively 
small number of the whole body who may have it in their 
power to be present, without any intimation of the charac- 
ter of the discussion ever being made known to absent mem- 
bers. ‘This is distinctly an objectionable feature, and it 
has beyond doubt ruined more than one society. A very 
obvious objection to the publication of papers and discussions 
otherwise than in the “Transactions” of a society, is that such 
publication deprives the “Transactions” of their special 
value, and that as a result the members get nothing in re- 
turn for their annual subscriptions. The ve | is, that the 
publication of papers with that promptitude which only the 
press can supply, is often a source of unmixed advantage 
to a society. It is practically impossible to discuss -- 
perly, straight off, a paper on an important subject. The 
members who have heard it read, and others who may 
have been absent, but interested, like to have the paper 
before them in type to read and digest, and the result of the 
reading and digestion is that they come fully prepared to 
speak at the next meeting, and the value of the discussion 
is thereby increased tenfold. As regards the publication 
of discussions there is little to fear; few journals have 
space or inclination to publish more than a summary, and 
we cannot think that any member of the scientific press 
would disregard a courteous intimation that he must con- 
fine his report or discussion to an indication of its general 
purport. Prompt ase te believe, adds to the value 
of “ Transactions” rather detracts from it. 

We venture to hope in conclusion that the members of 
the Institution of Mechanical Engineers will take our 


criticisms in the same kindly spirit in which they are 
written. To ourselves, the matter is really of no import- 
ance whatever. It is one of our functions to report the 
roceedings of scientific and learned societies, and we 
lieve that our reports help forward the great work of 








rogress. If, however, any body of engineers arrive at the 
conclusion that it is a good thing to work in comparative 
secrecy, it is not for us to force them into the light of day. 
If the members of the Institution of Mechanical Engineers 
have determined that the reports of their proceedings which 
may be made public shall be confined to very imperfect 
abstracts of the papers read, we can do little more than 
accept that conclusion as final, express our regret at the 
adoption of a policy which we know will be found preju- 
dicial in the long run to the best interests of the Institu- 
tution, and pa them, as far as we aré concerned, to 
vest in the absolute oblivion which they appear to desire. 





PROFESSOR ABEL’S GUN-COTTON AND WATER 
SHELLS. 


Some two years ago Professor Abel submitted to the 
War Office a plan for “utilising the incompressibility of 
water, and its consequent power of instantaneously and 
completely transmitting force in all directions,” in the 
bursting of 16-pounder and 9-in. shells. He stated that by 
this means the explosion of only a very small charge _— 
be made to produce a decidedly superior effect, as regarded 
breaking up and dispersion, to that obtained by employing 
the full om of gunpowder which the shell could contain. 
In support of his proposal he instanced a series of experi- 
ments which he carried out with spherical cast-iron shells 
containing water, and in which the bursting agents were in 
the form of small cylindrical charges of gun-cotton, into the 
centres of which were fixed detonators of fulminate of 
mercury, attached to the bases of the shell-plugs, The 
detonators were exploded by electricity in the Royal Labo- 
ratory bursting cell. Mr. Abel pointed out also that “the 
violence of the effects akon | by the employment of 
finely divided gun-cotton, in admixture with water, as a 
bursting charge for heavy shells far exceeds that of any 





gun-cotton as a primer, the 16-pounder common shell filled 
with water broke up into 300 pieces, or nearly ten times 
as many fragments as were produced by the explosion of 
the ordinary bursting charge of gunpowder. It was also 
manifest that the presence of the water very greatly 
increased the shattering effect of the primer. On the same 
occasion, some experiments were made with picric powder, 
both in lieu of gunpowder as an entire bursting charge and 
as a primer in lieu of gun-cotton ina shell filled with water, 
but the results were not so favourable as those obtained 
with gun-cotton and water. 

The desired conditions in regard to the safety of ex- 
ploding shells filled with water and the shattering power 
of a gun-cotton burster having been satisfactorily ascer- 
tained, it remained now only to be proved that a detonating 
arrangement or burster could be contrived for the 16- 
pounder shell which would be capable of bearing the very 
severe shock of discharge from the gun, all previous appli- 
cation of the detonators having been made, of course, under 
very different circumstances, viz., with the shells in a state 
of quiescence. In furtherance of this view a number of 
Royal Laboratory percussion fuzes, specially constructed, 
were prepared by having a copper tube or cylinder cramped 
on to a ose from the ad This cylinder was 3in. 
long, and contained an ounce of dry compressed gun-cotton, 
a detonating cap consisting of 25 grains of fulminatée of 
mercury being inserted in the top—see engraving, which, 
however, represents the plan ultimately adopted, as will be 
seen further on. Some of the fuzes were live, others 
dummy. The primers and fuzes being then fixed into 
16-pounder shells, the whole were fired, the following ex- 
periments being tried with the two natures. In order to 
determine, in the first instance, whether the detonating 
arrangement would withstand the concussion of discharge, 
five dummy fuzes, fitted with guu-cotton bursters, and 
applied to shells filled with water, were fired with 3b. 

charges, the following being 
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other explosive agent yet tried.” He considered that such 
an arrangement would quite remove the liability to prema- 
ture explosion which hitherto been found to occur when 
shells were filled with gun-cotton in the plaited, compressed, 
or granulated form, on their being subjected to the con- 
cussion produced by the discharge of the gun. In pur- 
suance of this idea, the Committee on Explosives instituted 
a course of experimental trials to ascertain, firstly, 
“whether 16-pounder common shells, when filled with 
water, will or will not break up in the gun when fired with 
2} Ib. and 3 1b. charges ;” secondly, “into how many pieces 
of sizes the shell will break when burst under different 
conditions ;” and thirdly, “ whether 9-in. common shells, 
filled with water and paper pulp, will or will not break up 
in the gun when fired with battering charges of pebble 
powder.” Instead, however, of following their investiga- 
tions in regard to the two of projectile taken col- 
lectively, we will first enumerate the results arrived at 
with the 16-pounder shells, and afterwards allude to those 
obtained with the heavier shells of 9-in. calibre, thus sepa- 
rating one subject into two parts. The routine of experi- 
ments made was as follows, with reference to head No. 1 
of the conditions sought for:—Ten rounds of 16-pounder 
common shell, which previously been filled with water 
and plu were fired from a gun at Shoeburyness. None 
of them broke up, and eight were recovered in capital con- 
dition. This was eminently satisfactory. With a view of 
ascertaining point No. 2, eleven 16-pounder common shells 
were exploded in the bursting-cell at Woolwich, some of 
which primers consisting of 1 oz of gun-cotton 
enveloping a detonator containing 15 grains of fulminate, 
others a 4 0z. primer and similar detonator, the remainder 
being filled with gunpowder, but having no primer, A 
— of the shells with primers were filled with water. 
e result of exploding them was as follows :—Shells with 
loz. primer of phages: (with water) broke up into 300 
om shells with 4 0z. primer of ponection (with water) 
roke up into 165 pieces, shells with }0z, primer of gun- 
cotton (with water) broke up into 121 pieces, shells with 
loz, primer of gun-cotton (no water) oe up into 53 
pieces, shells with 11b. of gunpowder and no primer broke 
up into 32 pieces, Thus we observe that with jog of 















the result. The burster in 
every case was a good deal 
injured by the shock, and in 
some instances it separated 
from the fuze altogether. In 
order, secondly, to ascertain 
whether the fuze and deto- 
nator would act properly on 
ze, ten rounds with live 
uzes and gun-cotton bursters 
were fired, the shells beiug 
filled with water. The fol- 
lowing results were obtained. 
In the majority of cases the 
shells burst properly on graze, 
but two were blind owing to 
the primer or burster break- 
ing away as inthe experiments 
with blind fuzes. One shell 
burst prematurely in the bore 
of the gun; such a contin- 
gency might easily, however, 
have been anticipated, for 
the weakness of the detonator 
would render its premature 
explosion extremely likely. 
The result of these experimen- 
tal trials proved conclusively 
that some alteration must be 
made in the nature of the 
material employed for the 
construction of the burster, as 
well as in the means of attach- 
ment of the same to the fuze. 

Such appearing to be the 
only difficulty, a number of 
nial strengthened bursters were 

manufactured, the material of 
which was steel, and the construction of which may be 
seen in the accompanying engraving. They were con- 
trived with a thread on the top so as to screw into the 
fuze-hole of a 16-pounder shell beneath the Royal Labora- 
tory percussion fuze. Thirteen 16-pounder shells so fitted 
were fired at Shoeburyness with 3lb. charges. Eight of 
them were filled with water and had live fuzes. Seven of 
these burst with the greatest precision. One of them was 
blind, but this defect had nothing to do with the burster, 
as the latter was found afterwards uninjured in the blind 
shell. Two others similar to the first eight shells were 
fired but without water. They acted admirably, only 
burst into fewer pieces, Three shells fitted with steel 
bursters, but having no fuzes, fired with 3lb. charges, 
retained their bursters uninjured. 

Finally, in order to ascertain with certainty that the 
shells with improved steel bursters would break up well 
and produce a good cone of dispersion, four were exploded 
in the bursting cell at Woolwich, two of which loz. 
primers and two 40z. primers. Both descriptions gave 
the best possible results, producing nearly 300 and 200 
fragments respectively. This exhaustive series of trials 
having proved, beyond a doubt, the great value of the 
idea proposed by Professor Abel, and a burster for the 
16-pounder having been produced which met all the re- 
quirements demanded of it, the Committee on Explosives 
recorded the following as their opinion:— 

“ That shells filled with water, and containing a small 
bursting charge of dry gun-cotton, could be safely fired 
from field guns, 

“That with loz. or }0z. bursters of gun-cotton and 
detonators containing 15 grains of fulminate of mercury, 
the 16-pounder common shell filled with water would burst 
far more effectually than under ordinary circumstances 
when filled with powder.” 

Our subject has already extended itself to such a length 
that we find it ov within the compass of our 
present space to dwell upon the results obtained with the 
explosion of 9-in. shells under various conditions; this, and 

eral remarks upon the prospective advantages offered 

y the introduction of Professor Abel’s system, we propose 
to consider in another article, 
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THE LATE MR. JOHN LAIRD. 

WE unnounce with regret the death of Mr. John Laird, M.P. 
Mr. Laird expired on Thursday, October 29th, at his residence, 
Birkenhead. Mr. Laird was born at Greenock on the 14th of 
June, 1805. His father, Mr. W. Laird, established the ship- 
building works on the Mersey which have rendered the Lairds 
famous. In 1829 John Laird built, at Birkenhead, one of the 
first iron boats ever constructed. She was a 60-ton lighter, 


| net profits o 


60ft. long, 13ft. 4in. wide, and 6ft. deep. She was built for the | 


navigation of an Irish lake in connection with the traffic of a 
canal, In 1833 he built the Lady Lansdowne, an iron paddle 
steamer—still afloat, if we are not mistaken—for the City of 
Dublin Steam Packet Company. In 1834 Mr. Laird built a 
300-ton iron boat, the largest then built, for the navigation of the 
Lower Shannon. This steamer lasted thirty years, and was then 
sold for navigation on the African coast. Mr. Laird next fitted 
out General Chesney’s expedition for the river Euphrates. He 
next engaged in the construction of iron yachts, and for par- 
ticulars of the work he did in this direction we cannot do better 
than refer our readers to the Practical Magazine for June last. 

Some years elapsed before Mr. Laird got fair hold of the 
Government. At last, in 1837, he persuaded them to try iron 
as a material for ships, and he launched the Dover in May, 
1840, a little vessel of 228 tons. For thirty years she did good 
service asa Dover mail packet. In 1842 he negotiated with the 
Government for the construction of a large vessel under the 
following circumstances. The Mexican Government ordered 
from the Birkenhead yard an 800-ton ship of war, 180-horse 
power, and fitted with two 68lb. guns, on pivots, oue at each 
end, and four 321b. broadside guns. A commission was sent 
down by the Admiralty to inspect this ship, and the report was 
so favourable that Mr. Laird built the Birkenhead, paddle war 
steamer, 1400 tons and 500-horse power, to the order of the 
Admiralty. 

From such comparatively small beginnings Mr. J. Laird built 
up a great house. Space would fail us to speak of the various 
ships “of the largest class turned out by the firm within a 
comparatively few years. Among the most remarkable of these 
are the Queen and the Spain, built for the National Steamship 
Company. The first is 368ft. long, 42ft. 3in. wide, and 29ft. 
5in. deep. The Spain is 425ft. 6in. long, 43ft. wide, and 4512 
tons register. We venture to think that there is hardly a ship- 
building firm in the kingdom which has turned out a larger 
tonnage than Messrs. Laird, the value of the ships which they 
have built amounting to over seven millions sterling. 

Mr. Laird was elected a member of the Birkenhead Local 

soard in 1833, when the board was first formed. Birkenhead 
was made a borough in 1861, and Mr. Laird was appointed the 
first member. He was re-elected in 1865, 1868, and 1874. On 
his entering into public life Mr. Laird withdrew from business, 
and the works have since been carried on by his three sons, 
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JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
NOVEMBER 3 AND 4, 
(Present Sir J. Cotvite, Sir B. Peacock, Sir M, Situ, and 
Sir R. Couurer.) 
RE HENRY’S PATENT PROLONGATION, 

THIS was a petition by Mr. Alex. Henry, of Edinburgh, and the 
Henry Rifled Barrel Company, Limited, for a prolongation of the 
patent granted to Mr. Henry, for improvements in rifle barrels, 
on 15th November, 1860. 

The petitioners were represented by the Solicitor-General, Mr. 
T. Aston, Q C., and Mr. Lawson, while Sir Henry James, Q.C., 
and Mr. Macrory appeared on behalf of the Birmingham Small 
Arms Company ; Mr. Benjamin, Q.C., and Mr. R. E. Webster on 
behalf of the National Small Arms and Ammunition Company, 
Limited, successors to the Westley Richards Small Arms and 
Ammunition Company, Limited, and General Dixon; Mr. E. 
Carpmael for Messrs. Westley Richards and Company; all opposing 
the application The Attorney-General and Mr. Charles Bowen 
appeared for the Crown. 

he petitioner, Mr. Henry, was formerly manager of the busi- 
ness of the late Mr. T. E. Mortimer, of Edinburgh. He 
remained in that capacity until the end of 1852, after which he 
commenced business on his own account. About the beginning of 
that year he invented a system of rifling made up of three shallow 
segmental cuts, with a spiral of 6}ft. He made a rifle on this 
plan, and tried it in the presence of Captain Horatio Ross and 
Mr. Ed. Ellice, M.P., at Bell’s Mills, Edinburgh, at what was 
then considered the long range of 300 yards. The results were 
said to have been satisfactory, and soon after the rifle was tried 
at longer distances, and was considered a great improvement on 
the two-grooved, or Brunswick rifle then in use. After he com- 
menced business on his own account he devoted himself to the 
improvement of his new barrel. 

According to Mr, Henry, the invention consists in the peculiarity 
of the “‘form of the rifled bore, which includes from four to ten 
planes, angles, and grooves. These surfaces may be formed or 
arranged in various ways, and instead of relying wholly on acute 
angles, semicircular or curvilinear projections may be produced in 
the interior of the bore.” This rifling was, of course, originally 
designed for muzzle-loaders, but as breech-loaders were introduced 
about the year 1862, Mr. Henry spent some time and money in 
experiments, with the view to ascertain what changes, if any, 
were necessary to enable the system to give the best results as a 
breech-loader. When the “‘ Express” rifle was introduced in 1864, 
he made further experiments with the view to determine the 
necessary modifications for the various calibres of this weapon. It 
was said, however, that no change was found necessary in the 
system as comprised in the letters patent in 1860, but the experi- 
ments showed that a different degree of twist was required in 
rifles of different calibres and for different projectiles. 

Mr. Henry competed at Hythe in 1861 for the supply of small- 
bore rifles to the National Rifle Association, for use in firing the 
second stage of the Queen’s Prize; and in the years 1862, 1864, and 
1865 he competed for the same purpose at Woolwich, but was 
unsuccessful, His system, as is well known, was also under con- 
sideration at Woolwich between the years 1866 and 1871, * 
and was finally adopted in the latter year by the Government. 
On the 31st May, 1873, an amount o' £5000 was paid to Mr. 
Henry in recognition of his services, 

The case for the petitioner then went on to show that during 
the first year’s existence of his patent Mr. Henry could not induce 
manufacturers to take it up. In October, 1861, two licences were 
granted to Birmingham manufacturers, In 1863 the licensees 
ceased to work pt pe so that in 1864 the patentee received 
no royalties, In 1865 a new arrangement was made by one of the 
licensees, and in that year the royalties amounted to £6; but in 
1866 there was nothing to receive in this respect, During the 
period of uncertainty consequent upon the Government trials, no 
one would take up the invention. 

In the month of December, 1871, an agreement was entered into 
between Mr. Henry and Lord Alan Spencer Churchill and Mr. 
Septimus Carlisle, the promoters of the Henry Rifled Barrel 
Company, Limited, for the sale of the various patent rights to 
thew, subject to a reservation to Mr. Henry at the right to 
use the invention in respect of rifles constructed for sport- 
ing purposes, is agreement did not, however, affect the 


* The results of these trials, with details of the various periments, 
Appeared from time to time i Tus EXER, 








relations of the Government and Mr. Henry. For this sale 
£6000 in cash, and 120 £50 fully paid up shares represented part 
of the consideration, and this sum was actually paid and the shares 
allotted. It was further agreed that the following royalties 
should be paid to the vendor, viz., so long as the British patent 
should remaia in force, 8d. on each military barrel sold + the 
company, and after the expiration of the patent, or of any exten- 
sion, a like royalty, or at the option of the vendor, one-fifth of the 

? the concern, after payment of a dividend at the 
rate of 10 percent. per annum on the share capital of the company ; 
secondly, a royalty of Gd. per barrel on those manufactured by 
other makers holding licences under the company; thirdly, a 
moiety of any sum paid by any foreign Government for the use of 
the system in small arms, mitrailleuses, or otherwise. The vendor 
agreed not to make any military barrels for fifty years, but the sale 
of the company was not to prejudice the rights of those people to 
whom he might sell a right to make his breech-action, to make 
military arms, 

The company was duly formed, and commenced business in 1872 
at the Eagle Wharf-road, Hoxton. It was submitted that Mr. Henry 
had not been remunerated for his labour and expenditure, and it 
was shown that recently a contract had been entered into between 
the Turkish Government and an American firm for the supply of 
600,000 arms with barrels on his system, which contract would not 
in any way benefit Mr. Henry in respect of royalties unless the 
— were prolonged ; for in the event of the British patent 

ailing the foreign patents would fall with it. 

The patent in question is dated 15th November, 1860, No. 2802. 
Mr. Henry further obtained patent rights in France and Belgium 
on the 30th March, 1869, and 3rd April, 1869, respectively, and in 
the United States on the 10th October, 1871, all of which rights 
are still subsisting. Annexed are sections, taken from the specifica- 
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tion drawings, of the rifled barrel secured by this patent, there 
are also added similar sections of the rifling patented by Mr. Edge 
in 1860, No. 1688, and which system was frequently alluded to 
during the hearing as having points in common with that of Mr. 
Henry. 

At "the conclusion of the Solicitor-General’s speech, the 
Attorney-General submitted that no properjmanufacturing accounts 
had been put in, and that consequently the question of accounts 
should be gone into before the petition was heard on the merits, 
He cited Saxby's case, L.R. 3 P.C, 292, and Wéield’s case, 
L.R. 4 P.C, 89. 

Their lordships however stated it to be a matter of discretion, 
and decided to hear evidence as to the merits of the invention. 

Mr. J, H. Johnson, the petitioner's solicitor was then called to 


give the usual formal evidence, and was cross-examined by Sir | 


Henry James respecting the delay in taking out the foreign 
patents, It appeared, however, that these patents had been taken 
out through Mr. Johnson’s office in Glasgow, and he therefore 
had no sufficient knowledge of the matter. 

Mr. Edward Ross, a member of the late Government Committee 
on Breech-loading Rifles, was next called. He gave general 
evidence as to the satisfactory behaviour of the barrel at the trials 
conducted by the committee. Two kinds of barrel were tried, 
one having seven projections, the other nine. They were tested 
against each other, but there was not much difference between the 
results, The barrel with seven projections was ultimately adopted, 
chiefly on the ground of economy of manufacture. He believed 
that Mr. Henry represented it as a matter of indifference, but he, 
Mr. Ross, preferred the seven ribbed barrel on account of its 
simplicity. Barrels having other numbers of ribs, such as those 
alluded to in the specification of Henry's patent, were not brought 
before the notice of the committee. 

He was not aware that a patent had been taken out by Mr. Edge 
in July, 1860. He could not pronounce on the novelty of Henry's 
invention, as he had not examined into the matter with this view. 
Nor had he considered how far the varying depth of cut in the 
rifling contributed to its success. 

In re-examination, the witness stated that both barrels showed 
superiority over others, The principle of the varying cut or 
tapering of the barrel and grooves was not a point of excellence 
he re upon, nor was the attention of the committee called to 
it. That the rifle did not readily foul was one of its great 
points of excellence. The Whitworth barrel fouled readily, but 
was accurate so long as it was kept clean ; the projections in the 
angles of the Henry 1 removed the tendency to foul, and were 
therefore important. 

Captain O’Hea explained the difference between the Henry 
and other systems of m3 particularly dwelling upon the fact 
that in the Henry system the points of contact with the projectile 
are double those in the Whitworth with the same number of 
planes. There would be, he said, much more fouling in Edge’s 
system, which is of a “‘ coarser” pattern than Henry's, and the 
“coarser” the pattern the greater the liability to fouling. The 
points or projecting ribs in the Henry barrel secured better rota- 
tion, and with a proper fitting projectile it would be almost a 
certainty that there would be no stripping. 

In cross-examination, Captain O’Hea stated that the Henry 
system is Whitworth’s, with the angular ribs or projections added. 
If concave depressions be made in the centres of the planes in a 
Whitworth barrel, there results Fig. 3 of Henry's specification. 
But he did not see any advantage in having these hollows in the 
planes, The angles in Edge’s system no doubt gave great holding 

wers, 

Pe Oapt. Ryder, of the Hythe Musketry Staff, was next examined. 
He was well acquainted with the barrel, and thought it the best 
he had used. It made the best targets, and in some cases within 
2ft. at a range of 1000 yards. It was not liable to foul. He had 
fired as many as 150 rounds in one day without cleaning out. 

Lord Spencer, also a member of the late Government committee, 
was examined, and gave evidence in favour of the barrel, 

Mr. St. J. V. Day, a civil engineer, and Mr, Johnson's partner 
in Glasgow, stated that he was acquainted with Edge’s system, 
but that Henry’s system gave twice as | bearings to the pro- 
jectile. He admitted that if Henry had four es and four 
ribs, as he could have done under his patent, he would have hadeight 
points of contact, and that Edge might under his system have had 
also eight ts of con but there would still be a difference 
in that yee not be made up of _——. 
and sup number of bearing points to be equal, there 


would be less windage in Henry’s barrel. He could not explain 
the delay in applying for the foreign patents, and, so far as he 
knew, there could have been no obstacle. An independent patent 
was taken out in the United States for the breech-action, and he 
could not say why the rifling was not patented at the time the 
breech-action was patented. Thirteen patents had been taken out 
between 1860 and 1873—namely, nine for breech-loading fire-arms, 
one for rifling in 1860, and others for ammunition, There had 
been no improvement on the rifling. The invention was described 
in the American as in the English specification, but probably at 
a less length. 

The specifications were read and found to be substantially the 





same. 

Mr. Allport, of Birmingham, a licensee of Mr, Henry, gave 
evidence as to the royalties that had been charged. Ou the origi- 
nal licence, which lapsed, he paid £2 per barrel, This licence con- 
tinued for one year, and then lapsed because he had failed to 
complete the stipulated number of barrels. This royalty was quite 
prohibitive. The royalty in 1867 and 1868 was £1 for single barrels, 
and latterly he had agreed to pay the following rates :—Under 10, 
five shillings per barrel; between 20 and 50, three slillings; between 
50 and 100, half a crown; between 100 and 500, two shillings; be- 
ween 500 and 1000, one shilling and sixpence; and from 1000 up- 
wards, one sbilling per barrel. These rates were agreed to be 
paid for sporting barrels; for military barrels the rates were two 
shillings per barrel on numbers over 100, and one shilling on 
numbers over 1000. These he considered to be fair royalties. 

Mr. Henry was examined generally in support of the facts set 
out in the petition. He also stated that he first met Mr. Edge in 
1861, and had never heard of his rifle before that time. He con- 
sidered his system and that of Mr. Edge to be as nearly as possible of 
an opposite character. In Edge’s system the barrel is cut away into 
deep greoves. It is a deep polygrooved syetem, and consequently 
there is a large windage when a cylindrical projectile is used. He, 
Mr. Henry, was the inventor of parts of the Boxer-Henry car- 
tridge—such, for instance, as the arrangement of the lubricators 
and wads, and the proportions of charge and projectile. Mr, 
Henry was then examined and cross-examined at length on the 
question of accounts, and also as to the share the breech-action 
had in the reputation of his rifle. He ascribed the delay in taking 
out his foreign patents to his wish not to incur greater expense 
than he could help. He had never patented the tapering of the 
bore, as it was not a matter that poo # be patented. 

He was also cross-examined by Mr. Carpmael, with the view to 
show points of similarity between the Henry and the Whitworth 
systems in respect of calibre, twist, length of projectile, &c. He 
admitted that the calibres were about the same, though they could 
be different, that the twists were respectively 1 in 22 and 1 in 20, 
and that the length of the projectile was practically the same 
in both cases. 

Mr. E. H. Newby, managing director of the Henry Rifled 
Barrel Company, Limited, and formerly Mr. Henry's agent, was 
next called. He stated that many efforts had been made to secure 
contracts ; that every effort to do so, consistent with a properexpen- 
diture of the money of the company, had been made. It was not 
until the middle of 1873 that the company was in a position toex- 
ecute orders to any considerable extent. They competed for the 
Turkish contract, to which frequent allusion had been made, and 
if they had obtained it the National Small Arms Company would 
have had an interest in the making of the Martini breech-action. 
If there had been unity of action between the two companies they 
would, in all probability, have obtained the contract. There was 
no concluded agreement between them as to the amount of royalty 
to be charged in respect of the barrels, He believed that it 
would cost 12s. 6d. or 133, to make a barrel such as was speci- 
fied under that contract, apart from profit or royalty. He would 
add 2s. to 3s. for manufacturer’s profit. At the time of the 
contract the price, in consequence of cost of material, would 
have been 16s. as against 12s, 6d. or 13s. A royalty of 2s. is paid 
under the Belgian patent by the makers of the Braendlin rifle. 
Prior to the incorporation of the company he was under agree- 
ment to pay Mr. Henry 1s. per barrel, and he contracted with 
the New South Wales Government to supply 2500 Henry rifles, 
the royalty upon which was not yet paid, in consequence of doubt 
in respect of the relationship existing between Mr, Henry, the 
company, and himself. For this contract he was to be paid 
| slightly under £5 for each rifle, including sword, 

Mr. Alexander Brown, accountant to Mr. Henry, was then called 
in support of the accounts which had been put in. Upon inquiry, 
however, for the original books of account and other necessary 
| documents, they were not forthcoming, and it was explained that 
| notice to produce them had been served so late as to leave no time 
| to procure them from Edinburgh. : 
An adjournment was then asked for by counsel for the peti- 
tioner, and assented to by Sir Henry James on behalf of the 
opposition. am 

Mr. Lang, of Cockspur-street, then gave evidence in favour of the 
Henry system and the charge made by Mr. Henry for his own time 
in making his experiments; and after Mr. Lovelock had proved the 
accounts put in by the Henry Rifled Barrel Company, the pro- 
| ceedings were adjourned until Tuesday, the 10th inst. 














SovurH KEnsINGTON MusruM.—Visitors during the week ending 
3lst October, 1874:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 13,784; mercantile marine 
and other collections, 715. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m, till 4 p.m., Museum, 1878 ; mer- 
cantile marine and other collections, 41. Total, 16,418. Average 
of corresponding week in former years, 11,933, Total from the 
opening of the Museum, 13,827,711. 

PuppLinec witH Natura Gas.—The greatest interest has been 
aroused, not only in this section, but in the entire country, in the 
attempts made to procure natural gas for —— heating, and 
various other operations. The success of Messrs. Rogers and 
Burchfield at their Leechburg mill, and of the Erie rolling mill at 
Erie, in its use are well known. We have also from time to time 
in the columns of the Manufacturer, as they have come to our 
knowledge, chronicled the “‘ gas strikes” in this section in former 
years. Among which we may meation those at McKeesport, at 
the end of the Monongahela bridge on the south side, up the ran 
back of the Millvale mill, and at the Salt Works, Manchester. 
These facts led to the conclusion that gas could be struck in 
almost any part of this county bordering upon the rivers, and 
Santeel Som. Spang, Chalfant and Co., to sink a well at their 
mill, The well is sunk a few yards north of their mill in Etna 
borough, and on the right bank of a little stream known as Pine 
Creck. It was drilled in the same way as oil wells, and has now 
been put down a little over 1800ft. Drilling was begun the first 
week in August and led last Wednesday (7th). The first 
600ft. the hole was drilled Sin. in diameter, and the balance 5gin. 
When we visited the well (last tone it was spouting a very 
strong salt water at the rate of a barrel every 12 seconds, or 7200 
won per day, The water was carried through a 3in. pipe into a 
barrel, trom which it discharged itself into the creek. From the 
top of this a bent pipe led into the head of another, the 
barrel having a straight piece of pipe fixed in the head. The 
water as it comes from the well is highly charged with gas, so much 
so that it will burst into a brilliant flame by applying a match to 
it when it disch itself into the creek. e apparatus we have 
described is to collect some of the gas, it escaping from the water 
in the first barrel and over to the second and out through 
the straight pipe. Though a large tin bucket had been inverted 
over this gas sufficient escaped to give a flame six feet long. 
It is believed that enough gas can be got from the well to run the 
works, and it will be cased this week to shut off the water to 
ascertain positively. We hope to be able to chronicle next week 
that this well has ans the end for which it was sunk,— 
American Manufacturer, 
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BRIDGE OVER THE REUSS AT LUCERNE. 


SwiTzERLAND has now become such familiar ground to Eng- 
lishmen of all classes that it is hardly to be looked upon as a 
foreign land, and an engineering work there may justly claim 
almost the same attention as if it belonged to our own country. 
Doubtless many of cur readers have ere this seen and noticed 
the new iron bridge at Lucerne, forming, as it does, a remarkable 
contrast with the old covered foot-bridge, whose structure and 
decorations have been so often dwelt upon. By the kindness of 
M. Jules Gaudard, of Lausanne, one of the designers of the 
bridge, we are enabled to publish engravings of this structure, 
and also an account of its construction, for which we are prin- 
cipally indebted to M. Gaudard’s original memoir, published not 
long since in the “ Annales des Ponts et Chaussées.” Apart 
from the interest attaching to its position, this bridge is worth 
studying as a good example of construction under somewhat 
difficult conditions, and as giving, in connection with the bridge 
at Vichy recently described in THe ENGINEER, a sufficient idea of 
the best modern practice in the construction of road bridges 
among the engineers of France. 

The new bridge of Lucerne, built in 1870, crosses the river 
Reuss close to the point at which it issues from the lake of the 
Four Cantons, and above both the old covered foot bridge and 
the timber bridge, rebuilt in 1860, which up to this time formed 
the only passage for carriages. The bridge, from the inconveni- 
ence of its position and the increase of traffic, had become quite 
insufficient for its purpose ; and the municipal council therefore 
determined on building a new bridge opposite to the railway 
station, and in the neighbourhood of the principal hotels, 
Designs were invited for such a bridge as early as December, 
1865, but the decision was not given until two years afterwards, 
when the first prize was awarded to MM. E. Cuénod and J. 
Gaudard, of whom the latter is the author of the memoir. In 
laying down the general conditions of the design it was pointed 
out that the rapidity of the stream made it desirable to have the 
piers as narrow as possible, and at the same time the depth from 
the level of the roadway to the bottom of the girders was fixed 
at one metre only. The carriage way was to have a breadth of 
7°50 metres, with a footway on each side of 3°60 metres ; the 
total length between the abutments was to be 145 metres, while 
the line of road over the bridge was not to have a greater 
inclination than 0°015 or 1 in 66. 

The way in which MM. Cuénod and Gaudard proposed to 
meet these conditions was as follows :—The number of spans was 
to be seven; for although the expensive nature of the founda- 
tions rendered it desirable to have as few piers as possible, yet, 
with so small a depth of girder—1 metre—a larger span was not 
thought admissible. In accordance with the theory of continu- 
ous girders, the end spans were fixed at five-sixths the length of 
the intermediate spans, the latter being 22 metres, and the 
former being taken for purposes of calculation at 18°33 metres, 
and being actually 17°50 metres measured from the axis of the 
pier to the face of the abutment. 

There were to be six girders, the outside ones of ornamental 
lattice work, which was admissible from their smaller load, 
while it gavea great appearance of lightness to the whole design. 
Then came two plate girders, placed at a division of the footpaths 
and roadway, a position which assisted the forming of a solid 
border for the road, while the elevation of the footway gave the 
means of slightly increasing the effective depth of the girder. 
Lastly there were two central plate girders underneath the road- 
way, placed so that the interval between them was less than that 
between either of them and the adjoining girder. This arrange- 
ment was made in view of the fact that the greater part of the 
wheel traffic passes along the centre of a bridge, and also in 
order that the side girders, which have an advantage in depth, 
might have, if anything, the greater share of the load. 

The roadway was to be formed of arches in pierced bricks 
carrying a wooden pavement ; the footways to be of corrugated 
iron, covered with concrete and an upper layer of asphalt, 15 
millimetres thick. The very small depth allowed for the girders 
made it desirable to reduce the dead weight as much as possible, 
and it was with this object that the wood pavement and pierced 
bricks were introduced. The arches were to be carried on cross 
girders, spaced about 1} metres apart, which were to be slightly 
sloped to suit the curvature of the footway, and of which those 
in the central interval, being the shortest, were to be made of a 
smaller depth and section. 

The abutments were to be of masonry founded on piles ; the 
piers to be formed of cast iron cylinders, 14 metres in diameter, 
filled with concrete, and sunk by means of compressed air. 
Although towards the left bank the bottom consisted of a layer 
of sand succeeded by blue marl penetrable to piles, yet the great 
depth (8 or 9 metres) at other parts of the section necessitated 
the employment of compressed air ; and this being so, it seemed 
more simple to make the whole of the foundations on an uniform 
plan, especially as the cylinders, by presenting the smallest 
possible surface to the stream, fulfilled to perfection one of the 
essential conditious of the design. Each pier was to consist of 
three cylinders, one below the centre line of the bridge, and one 
below each of the outside girders, the main girders resting on a 
strong plate iron cross girder, bracing together the tops of the 
cylinders, in the same way as in the railway bridge at Cannon- 
street. 

It was also proposed to obtain an increased depth for the 
main girders towards the middle of the bridge by giving the 
roadway a fall each way towards the ends. This fall being fixed 
at 1 in 66, the lower flange of the girders (with the exception of 
the outside ones) was to be given a slope of 1 in 132 only. By 
this means the effective depth, which would be still 1 metre only 
at the abutments, would be increased at the middle to 1°46 metres, 
and it was calculated that a saving could thus be made in the 
weight of iron to the amount of not less than 28 tons. 

This original design of MM. Cuénod and Gaudard was con- 
siderably modified when the work came to be actually put in 
hand, chiefly at the instigation of M. Bridel, one of the com- 
missioners appointed to examine the different designs. In the 
first place, by slightly raising the approaches, the depth of 1 metre 
prescribed for the main girders was altered to 1°20 metres, thus 
permitting the flanges to be lightened considerably. Secondly, 
the roadway was altered ; stone was preferred to wvod for the 
pavement, and in place of the brick arches was substituted a 
continuous support consisting of ‘fers zorés,” or reversed 
channel irons, manufactured by the Fraisans Company, and 
largely employed in France for the same purposes for which 
buckled plates are used in England. These were so much 
lighter than the brick arches as to counterbalance the excess of 
weight due to the stone paving. Lastly, it was decided that 
three only of the pier foundations, together with the right-hand 
abutment, should be laid on the compressed air system, as 
the other three could be more cheaply founded on piles, sur- 
mounted by concrete, and protected by loose stone, As the part 
of these above water would consist of masonry, it became 
desirable, to preserve uniformity of appearance, that masonry 
should be used for the others also. The cast iron cylinders were 





caissons, to be afterwards filled in with concrete. The original 
thickness at the summit, 1} metres, was still preserved, but the 
faces had a batter of 1 in 20. With these modifications the 
bridge was commenced in September, 186%, and was completed 
by October in the following year, the contractor being M. 
Schmidlin, of Basle. 

The general character and chief details of the bridge are 
shown in the engravings. A few remarks may be here 
subjoined. The girders are fixed on one of the centre piers, 
but, on the other piers and the abutments, rest on cast iron 
plates, upon which they can slide freely. The masonry in each 
abutment is recessed to allow a play of 11 centimetres (about 
4hin.), which is ample for the utmost expansion of the half 
length of the bridge. The gap thus formed is covered by an 
angle iron, which, according to the state of the temperature, 
projects a greater or less distance over the edge of the masonry. 
The edge of the roadway is formed by a plate attached to the 
cross girders by an angle iron, and not quite touching the main 
girder forming the side of the footway, so as to leave an aperture 
for the passing off of the rain water. The footways have a slope 
outwards so as to throw the water into an ornamental cast iron 
gutter. They are carried on sheets of corrugated iron 8 milli- 
metres thick, the height of the corrugations being 8 centimetres. 
This was not considered strong enough for the roadway, though 
the same sheets have been used by the Western Railway Company 
of Switzerland for some overhead road bridges, with supports 
spaced at a distance of about 14 metres. In the Lucerne bridge 

e “fers zorés ” already described, or arch irons, as they may be 
called, were employed for the support of the roadway. In this 
case they were semicircular, weighing 144 kilogrammes per metre 
run, and were placed longitudinally with their edges in contact. 
Another type shown in Fig. 18 has been used by M. Nordling 
for the surface of viaducts on the Orleans Railway, and subse- 
quently by the engineers of the Canton de Vaud in the con- 
struction of road bridges. An example of this class of bridge is 
given in Figs. 21 and 22. It will be seen that the arch irons are 
there placed transversely and with an interval of 10 or 12 centi- 
metres between them. By this means, although these arch irons 
weigh 19 to 20 kilogrammes per metre, the total weight is not 
greater than if the lighter type was employed. The strength at 
the same time is much increased, as the larger type will carry 
nearly double the load of the smaller. To prevent the metalling 
from slipping down through the openings between the arch irons, 
these are first covered by hand with sufficiently large stones, and 
the smaller metalling then placed on the top. e transverse 
arrangement has the advantage that every bar sustains exactly 
the same amount of work, but it requires the employment of 
small longitudinal joists between the cross girders. A muc 
stronger support is obtained by a method adopted on the viaduct 
of La Sioule and Neurial. This consists in using two rows of arch 
irons, the upper row lying across the lower and being riveted to 
them at the points of crossing, as shown in Figs. 9 and 10. By 
this means a double flexure is obtained and the weight of the 
wheel is partly carried by the tranaverse bar which is immediately 
below it, partly by the several longitudinal bows which the 
former crosses. 

It may be observed that this system of constructing the plat- 
form of a bridge by means of arch irons does not appear to have 
been introduced into England, while buckled plates seem to be 
unknown in France. On comparing the two the advantage 
would seem to be on the side of the latter. It is evident that 
the arch iron acts as a girder partly in tension and partly in 
compression, while the buckled plate acts as an arch, or in com- 
pression only. The strength of the latter, for the same weight of 
material, should therefore be greatly superior to that of the 
former. In addition the weight is at once distributed by the 
buckled plate over a considerable surface, which with the arch 
irons can only be effected, and that imperfectly, by the employ- 
ment of double rows. Lastly the buckled plates are much more 
cheaply fixed in place, and do not require the same care as the 
arch irons in packing the metalling between them. 

It will be noticed thatno counterbracing was employed for the 
Lucerne bridge. It was thought that the width being consider- 
able in comparison with the span, any horizontal stiffening was 
superfluous, especially for a road bridge, which was not called 
upon to sustain the heavy shocks of railway traffic. 

The last point to be noticed is the foundations. These were 
laid by the method first employed by French engineers at Kehl, 
viz., by the use of large wrought iron caissons furnished with 
two chimneys containing air-locks for communicating between 
the outer air and the compressed air inside ; and also having a 
central open well up which the spoil was raised by means of a 
vertical dredging ladder. The caisson then sinks gradually 
under its own weight and that of the masonry built up on the 
top of it. At Lucerne, as will be seen by the engraving, a shell 
of masonry was built the whole way round the interior of the 
caisson, the strengthening gusset plates being firmly imbedded 
in it. The object of this was not merely to increase the load, 
but also by its rigidity to prevent any bulging inwards of the 
walls of the caisson, and so take the place of horizontal stays. 
The roof of the caisson was of plate iron, strengthened by cross 
girders placed on the top. The intervals between these were 
first filled in with concrete, and then with stone arches abutting 
against the cross girders, and thus relieving the plate iron from 
the load of the pier. 

The caissons were sunk one by one, commencing with pier No. 4, 
the farthest out in the bed of the stream, and ending with the 
abutment on the right bank. The caisson of pier No, 4 was sunk 
in about a month, passing through layers of silicious gravel and 
muddy sand. Borings proved that this continued to a depth of 
74 metres, and it was finally decided not to sink further. The 
filling up of the caisson with hydraulic masonry occupied six 
days. Pier No. 5 was sunk in ten days in ground of the same 
character. Pier No. 6 was sunk in twenty-three days and reached 
the rock, which had to be levelled. Lastly the right abutment 
was sunk to the rock, and the filling in completed in only five 
days. The weight of a caisson was in every case 28,500 kilo- 
grammes, and the contract price for sinking was 1000 francs for 
each metre below water level. 

With these caissons employed at Lucerne may be compared 
those used for the piers of the railway bridge over the 
Rhone at St. Maurice, a description of which has been given by 
M. Gaudard in the “Transactions of the Institute of Civil 
Engineers,” vol. 31, The apparatus for sinking, which was not 
included in that description, is represented in Fig. 14. The 
dimensions of the caissons were 10°20 metres by 4°40 metres, 
and thus considerably smaller than those at Lucerne, which 
were 17°10 metres by 4°20 metres ; while the depth to be reached 
was only 7 to 8 metres below the surface of the water. A single 
chimney was therefore considered sufficient in this case. The 
air-lock was peculiar, and consisted of two parts—first a large 
chamber for effecting the passage in and out of —— of 
workmen, and secondly, at the side of the former a smaller lock 
having separate valves through which either buckets filled with 
soil, or single workmen might be passed with the least possible 
expenditure of air. This smaller lock was furnished with a hand 





therefore abandoned, and the system adopted of sinking iron crane for raising the buckete, whilst the larger had only a ladder 


leading to the upper valve. With this double lock may be com- 
pared the air-tight “ drawer” used for the same purpose in the 
construction of the bridge at Vichy, already described in Tue 
Enorvgrr. The girders for stiffening the roof of the caisson 
were placed on the top, as at Lucerne; but the collapse of the 
sides was prevented in a more simple manner by means of timber 
struts, which might have been removed after the sinking was 
finished, but which it was judged more prudeut to leave in place, 
embedded in the maso filling. With this apparatus, and 
working three shifts of eight hours each, the rate of sinking was 
0°25 metres per day at one pier and 0°35 metres at the other. 
From nine to thirteen workmen were employed at a time, and 
the quantity extracted varied from 7 to 27 cube metres of sand 
in the twenty-four hours, the cost of these foundations 
amounted to 107 francs per cube metre, without including the 
— of scaffolding. 

eturning to the bridge of Lucerne, the total cost, as given in 
detail by M. Gaudard, was 580,000 francs: of which 217,106 
francs went to the superstructure, 323,935 francs to the foun- 
dations, | mare and approaches, and 38,959 francs to scaffolding 
and incidental expenses. The levgth of the bridge being 145 
metres, and the width 14°85 metres, the total area is 2153 square 
metres ; whence it appears that the cost of the whole amounted 
to 269 francs per square metre, and that of the superstructure 
alone to 101 francs per square metre (about 7s. 6d. per square 
foot). This figure is remarkably low : but it must be borne in 
mind that the bridge was constructed at a time when contractors 
were able to deliver girderwork fixed in place at a price of 50 
centimes per kilogramme (about £20 per ton). M. Gaudard 
gives as data for comparison the cost of several other bridges, 
both in France and elsewhere. With regard to stone bridges, it 
appears that those over the Seine at Paris have cost from 310 to 
588 francs per square metre (the latter being the Pont d’Alma, 
where the conditions were very difficult). Of bridges in cast or 
wrought iron, the Pont Saint Louis at Paris, having one cast iron 
arch of 64 metres, cost 640 francs per square metre, of which 
366 were for iron. The Pont de Solferino, having three cast iron 
arches of 40 metres, cost 431 francs per square metre, of which 
255 were for metal. Lastly the Pont d’Arcole, having a wrought 
iron arch of 80 metres, cost no less a sum than 700 francs per 
square metre. It will be observed that the openings in these 
cases were considerably wider than those at Lucerne ; but on the 
other hand, the foundations were much more costly at Lucerne, 
being laid on the compressed air system, and the small depth 
allowed for the main girders made a considerable addition to 
their cost. 

Of English bridges it appears that the cast iron bridge at 
Tewkesbury, having an arch of 51°80 metres (170ft.), cost about 
300 francs per square metre ; the cast iron bridge over the Lary, 
near Plymouth, having five arches of 24°70 metres to 3050 
metres (81ft. to 100ft.) cost 635 francs per square metre ; lastly 
the Victoria Bridge, having four wrought iron arches of 53°30 
metres (175ft.), reached a cost of 715 francs per square metre. 
However, this last is a railway bridge. 

The last and perhaps most interesting comparison is that with 
the bridge of Mont Blanc at Geneva, which, constructed in 1862 
for very similar traffic to that of Lucerne, has arched openings of 
from 18°30 metres to 19°10 metres, thus differing only slightly 
from the spans of the Lucerne bridge. Its total length is 264°65 
metres, and its width 16 metres. It appears that the total cost 
of this bridge was 276 francs per square metre, which is nearly 
the same with the 269 francs at Lucerne. The division of the 
| cost is, however, very different ; at Geneva the foundations did 
| not offer the same difficulty, and the piers were therefore much 
| more economical ; but the superstructure and roadway cost 172 
francs per square metre, as opposed to the 101 francs at Lucerne. 
It would appear therefore that the engineers of the Lucerne 
bridge have good reason to congratulate themselves on the 
economy as well as the success with which they have carried out 
an able design under somewhat difficult circumstances, 








THe Screw PROPELLER.—Who first discovered the screw 
ropeller is almost universally re’ Americans, English, 
ory Germans, and Italians put in a claim, and that 
not for an individual of each nation, but in some countries more 
than one of their sons—or rather their descendants— dispute the 
honour of being its author, An impartial student will probably 
come to the conclusion that experiments to discover the means of 
applying the screw as a motive power to ships were at different 
periods spontaneously, independently, an times simul- 
taneously made in various places by inquiring minds, who were 
perfect strangers to each other and to each other’s discoveries or 
appliances. So far back as 1726 David Bushnell, a native of 
land’s American colonies, made experiments by means of a 
screw to propel a submarine torpedo, Evidently his essays were 
not successful, or those infernal machines would have been heard 
of sooner. In 1836 John Smith, an Englishman, formed a com- 
pany and built the first sea-going screw steamer, appropriately 
named the Archimedes, from which date the success of the screw 
peller was an accomplished fact. Between 1726 and 1836 many 
Coeien took the matter up, but it was until 1832 that one of 
the experimentalists, Frédéric Sauvage, hit upon the idea of 
applying steam to the screw as a motive power. Up to that 
iod it had been sought to drive the screw by a capstan manned 

y men, or other cumbrous and non-practical means. In France, 
Frédéric Sauvage is considered to have the largest share of merit 
in practically applying a machine which is the production of many 
minds, and y hia even now is being continually improved. The 
town of Boulogne-sur-Mer, where Frédéric Sauvage was born on 
the 20th of September, 1786, has lately gone to considerable expense 
in awarding him posthumous honours, which yesterday culminated 
in the uncovering of a monument to his memory. At 10 o'clock 
the Government, munici naval, and military authorities, 
deputations from various cities, headed by M. le Baron de Latouche, 
Sous-Préfet, and M, Huget, Maire, started in procession from the 
Hotel de Ville for the cemetery to which the remains of Frédéric 
Sauvage were removed from Paris and interred with public 
honours on the 20thof September, 1872. The monument over his 
grave is a square pediment in three portions, made of grey marble 
of the same kind as the Napoleon Column is built, and obtained 
from the Marquise Quarries. It rises to the height of 14ft., and on 
the top a bronze heroic-sized bust of Frédéric Sauvage is placed. 
On either side of the monument is an inscription setting forth the 
date of his birth, death—19th July, 1857—the translation of his 
remains, and a list of his inventions. On the front are the two 
words ‘Frédéric Sauvage,” and a bronze bas-relief showing a 
vessel with a screw propeller, a pantograph—procédé Collas— 
a physonotype, a horizontal mill for — marble, and a soufflet 
hydraulique for raising water, all of which were either invented 
or perfected by F. Sauvage, who, in addition, invented the confor- 
mateur, an instrument for measuring the head, the se gear eae 
and an automatic boat. The bronze bust and -relief were 
modelled by Mr. John Foren an Anglo-Boulonnais, and were 
cast by Messrs. Thiebaud et of Paris. Frédéric Sauvage’s life 
was similar to those of many other inventors in that he spent his 
days and fortune in perfecting inventions which brought him no 
fit. Having lost his own money, he borrowed from others, and, 
unable to repay, was thrown into a debtors’ prison, which he 
exchanged for a madhouse, where he died on the 19th 








afterwards 
of July, 1857, The monument was designed by M. de Bayser, 
town architect of Boulogne. —Tinus, 
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In the manufacture of jute or tinen goods the process of mangling 
has always been relied on for the purpose of rendering the threads 
of the cloth uniform in shape and texture. The first machine used 
was a heavy stone made to travel to and fro over a stone bed with 
two rollers between, around each of which a web of cloth had been 
wound. This process was slow and inconvenient on account of 
the amount of room required for its operation. About 1847 a 
circular mangle was introduced, in which two iron rollers were 
made to revolve under heavy pressure, having between them the 
roller or “‘ beam” on which the cloth was wound ; various means 
were adopted for giving this ys pressure, the most compact 
being hydraulic power applied direct by cylinders set in the line 
of centres of the rollers. This was the system invented by Mr. 
Peter Carmichael, Dundee, who has been so often the pioneer of 
great improvements in machinery for the linen trade of the 
country. a 

Other means adopted were an arrangement of levers and 
weights partly above and partly below the floor level, but the great 
expense of foundations has prevented this system becoming a 
favourite. One great objection was attached to all these 
methods from the want of elasticity in the pressure, 
the hydraulic pressure being practicall lastic, 
and the inertia of levers and weights rendering 
that system also slow to yield. ‘lhis made the 
cloth liable to be cut whenever, during the process 
of revolution, it should gather up under the 
rollers; to obviate this the present system was 
adopted, whereby, through the introduction of the 
accumulator and connections therefrom to the 

ressing cylinders, the —- simplicity of the 

ydraulic system was combined with the t 
desideratum, immediate sympathy of action of the 
pressure whenever by any cause the thickness of 
cloth under the rollers varied. In the e- 
ment for working the machine also considerable 
progress has been made. The method of removing 
and sory the beams by hand was first super- 
seded by a carriage containing two beams and 
moving transversely to the line of centres, thereby 
carrying the beams alternately into the line of 
centres to undergo the operation of mangling, 
and out clear of the main rollers to have the 
mangled cloth stripped and a new piece beamed, 
the opposite beam being between the main rollers 
while the stripping and beaming processes were 
being carried on, The manifest disad vantage of this 
process was that the attendants had continually 
to change from back to front of machine according 
to the position of the traversing carriage, two 
sets of pao Be ay stripping apparatus were re- 
quired, one at k and one at front of machine, 
and at all times finished and unfinished cloth had 
to lay indiscriminately at both sides of the mangle. 

An improvement was effected when the traversing 

carriage instead of sliding through the mangle, was 
set in trunnions in front of it, presenting each beam 
to the action of the main _ ae alternately, by a 
half revolution of the carriage on its trunnion 
centres, the other being meanwhile clear of the 
main machine for the purpose of being stripped 
and refilled with cloth. This system o viated the necessity of 
the attendants constantly changing their position, but still 
pon | had both stripping and beaming apparatus side by side, 
and finished and unfinished cloth at the same end of the 
machine, On the machine under consideration these objections 
are removed by the introduction of three beams instead of two, 
carried in circular carriages which are e to revolve around but 
eccentric to one of the main rollers. When one beam is finished, 
one-third of a revolution carries it out at the back of the machine 
to a position ready for stripping ; while the beam formerly occupy- 
ing that position has passed empty under the main roller to the 
beaming apparatus to be filled with cloth, and the third beam 
already filled was passed up into the line of main centres tv 
undergo the process of mangling, Thus the cloth passes directly 
through the machine, being delivered at the opposite side to that 
at which it is fed ; and as the beams travel by the shortest possible 
way into their respective places, during the shifting process the 
time required to change is much shorter than in any e 
used hitherto. This mangle has already proved its value by 
practical work. Working under a total pressure of 85 tons—as 
against about 70 tons in the practice of previous machines— 
twice as much work is turned out with fewer hands employed. A 
constructive advantage also exists in the ahsence of expensive 
foundations, as there is only required so much stonework as will 
sustain the weight of the machine itself. 

few — describe Ba ¢ Panto A, As aoe the main 

rollers, the under one emg | bearings, 

free to move vertically in the », @& 
hydraulic cylinders and rams which give the pressure on the cloth, 
and two smaller hydraulic cylinders— unseen in the cut, being 











behind the turning plate support the weight of the roller A» 
and its journal blocks during the changing of the beams. Bi, Bx» 
B;, are the beams carried in the revolving plates P, their journals 
being free to move a limited distance radially to the plates P, 
and having guides provided to prevent them jerking in their 


slides while the plates are revolving. Bi is in the position for | 


filling with cloth ; Bz being between the main rollers, and B, 
having the cloth stripped on to the portable beam S, or, if pre- 
ferred, simply faked on the floor. R R are stretching rails for 
reventing the cloth being beamed with creases. D D are the 
Belt pulleys for cross and open belts with friction clutch between, 
and self-acting reversing gear carrying motion through a wheel 
train to the lower roller. Eis the gear for moving the circular 
lates ; F that for the beaming ; and G that for thestripping motion ; 
I is the hydraulic accumulator, communicating by pipes with 
the cylinders ; and I is a set of ordinary hydraulic pumps. The 
weights on the accumulator are cast in thin pieces, so that the 
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magnificent colour of which approaches scarlet, is obtained by a 

method the details of which are but little known. The blue 
| colours derived from aniline are produced by numerous methods, 

the great part of which remain laboratory curiosities. The number 
| of processes which have entered into actual practice are relatively 
very few. The most advantageous are those first indicated by M. 
| Girard and M. Laire, in which the salts of rosaniline are heated 
| with aniline. It is believed that the production of these blues is 
| based on the introduction of phénol into the composition of rosani- 
| line. They are classed under the generic appellation of Lyons blue. 
Different phases of the manufacture yield different products, some 
| of which are insoluble in water, and are called bleu direct, bleu 
| purifié, or bleu lumiére, the last being entirely exempt from any 
tinge of violet; the others, which are soluble in water, constitute 
the industrial colouring matters. 

The blue de Paris is obtained by the action of the bichloride of 
tin on the aniline of commerce. Other blues have been succes- 


attendant can, by a simple arrangement on the guide pillars, | sively added to the list, some discovered accidentally, others by 


suspend any required number, thereby varying the gross 


weight on the accumulator, and consequently the intensity of 


scientific experiments. 

The violets likewise are the results of the action of various agents. 
They seem to be produced by the mixture of blue 
and red in very different proportions ; in many of 
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pressure in the cylinders, at his will. K is jthe reversing gear 
which alternately connects the friction clutch with each pulley, 
and so reverses the motion of the mangle. 








ANILINE COLOURS. 


Tne following on the subject of aniline colours, from the pen 
of Mr. P. Kuntz, of Paris, may be useful as a concise resumé :— 
The first colours employed were the violets; it was only in 1859 
that aniline red was discovered, and by whom first is not clear. 
Aniline red, rosaniline, or fuchsine, is now usually prepared by 
the mixture of aniline with arsenical acid and water, or aniline 
and arsenical acid found in commerce in the state of syrup, 
and which contains sufficient water for the purpose, Pure 
rosaniline has scarcely any colour. According to the opinion of 
Hoffmann, generally accepted, the colouring matters produced by 
the various reagents from aniline, are all salts, of one and the 
same basis, the rosaniline. The colours of the salts of rosaniline are 
not permanent, they will neither withstand lye, soap, nor the effect 
of light ; but their base serves in the p: tion of other colour- 
ing matters which are of great interest. e resinous residue of 
the preparation of fuchsine, treated with different solvents, gives 
the chrysaniline, violaniline, mauvaniline, &c, The colourrecently 
introduced into commerce under the name of cerise, and the tint 
of which, less scarlet than that of fuchsine, approaches rather to 

Pp ur, is also obtained from the residue of fuchsine. By 
a fuchsine by means of various agents, and in various 
Lan 4 
colours 





the most varied tints of red are obtained. One of the 
most employed in the dyeing of silk, safrainne, the 





the processes it is very difficult to obtain the precise 
Hieyq tint required. According to the intensity of the 
proponderating tint the violet is too blue or too 
red. The violet of Hoffmann, dahlia, is obtained 
by the mixture of rosaniline or of a salt of rosani- 
line with the iodide of ethyl and concentrated 
alcohol in different proportions. The violet of Paris 
results from the mixture of methylated spirit, 
chloride of ammonia, and aniline, by the method 
of MM. Poirier and Chappart. Perkin’s violet, 
which was the starting point in an industrial 
sense, is prepared by bringing bichromate of 
potash into contact with sulphate of aniline, and 
treating the precipitate with wood spirit, which 
absorbs the colouring matter. The spirit is then 
evaporated and the residuum mixed with water 
with the addition of soda, which precipitates the 
colouring matter. 

The most important green pigments derived from 
tar are those of Usebe and Hoffmann. The former 
| was discovered, accidentally, by a workman named 
Cherpin, who, not being able to fix aldehyde blue 
Mis, in a tissue, applied to a photographer, who recom- 


y 


Ha mended him to try hyposulphite of soda; the re- 


sult was the production of a magnificent green 
colour. Aniline browns are but little employed. 
Aniline yellows are numerous ; most of them, how- 
wilh ever, have an orange or brown tint. Aniline black 
c may be said to be used almost exclusively for 
cotton. 
The employment of these colours is very simple. 
Silk, whether in hanks or woven, is dyed by simple 
immersion, and wool in the same manner, The 
same colours also serve for printing on silk and 
woollen fabrics. For cotton, the colours must first 
be mixed with albumen and then submitted 
to the action of steam ; or it is printed on cloth 
prepared with tannin, which forms with the pig- 
ments insoluble products. Aniline is not the only substance de- 
rived from tar which yields colouring matter. Naphthaline, which 
distils at 220 deg.C., yields, amongst others, the yellow of Marius, 
one of the most brilliant and purest yellows known, which dyes 
woollen and silk without mordant, from light citron to gold of 
the purest tint with true yellow reflections, differing from the 
greenish-yellow shade of picric acid, another substance derived from 
tar. Naphthaline red is superior to the aniline reds, and possesses 
ter solidity ; but it can only be employed for light tints, as it 
oses its brilliancy in the darker shades. These two are the only 
colours which naphthaline supplies at present to industry ; the 
others have not sufficient purity, brilliancy, or freshness, and are 
too much affected by light and atmospheric influences ; their price 
is also at present, too high. : 
Anthracine, which distils ata temperature above 360 deg. with the 
last products of tar, has, on the contrary, a brilliant future, since the 
important discovery of its transformation into alizarine. Anthra- 
cine is still too dear to come into dangerous competition with 
madder ; but its production and the apparatus used are being 
reduced to greater simplicity. It is a carburet of hydrogen. 
Artificial alizarine is prepared by means of bromine and potash. 
According to the calculations of M. Kopp, in order to replace com- 
pletely the alizarine of madder and purpurine by artificial alizarine 
704 tons of the latter would be required in the dry state, which is 
ual to 7044 tons of the raw colour. It would require 2720 tons 
of the raw artificial alizarine to replace the true alizarine only, 
and this Teri aly reduced 7 3 740 tons c aa. 
Jani 1 only produ ns, Te nting from { 
4 G50 tone of so enthensine. Madder wil, therefore, be in 
demand for a long time to come. 
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8323. An improved Orc Cotour, Frank Wirth, Frankfort-on-the-Maine, 
Germany. — A communication from Charles Gruenzweig, Esslingen, 
Germany —28th September, 1874. 

8370. Improved apparatus for SiaNaLtinc to and from Drivers, Con- 
puctors, and Guarps of Rattway Trarns for the prevention of acci- 
dents, and for other purposes, Joseph Kellow, Gresham House, Old 
Broad-street, London.—2nd October, 1874. 

3376. An improved Moritve Power Apparatos specially applicable to 
sewing machines, William Edward Gedge, Wellington-street, Strand, 
London,—A communication from Messrs. Redon and Co., Paris. 

3377. Improvements in the Purirication of Arrin confined spaces, and 
in the means and apparatus to be employed therein, Bristow Hunt, 
Serle-street, Lincoln’s-inn, London —A communication from Alvaro 
Francisco Carlos Reynos, Paris. —3rd October, 1874. 

3403. An improved method of Coatine or PLatine with Copper BorLers 
and Borter Prates of Iron, John Unwin, Rockingham-street, 
Sheffield. 

8407. A new or improved machine for Muttiptyinc the Forces of 
Motive Power Enornes generally, William Edward Gedge, Wellington- 
street, Strand, London. — A communication from Gustave Jacob, 
Faubourg St. Martin, Paris. 

3017. Improvements in the construction and arrangement of ENoINEs 
and apparatus for and in connection with the use of steam, vapours, 
air, carbonic acid gas, and other gaseous matters, as a source of motive 
power, Richard Waller, Charlotte-street, Fitzroy-square, London.—3rd 
September, 1874. 

$173. Improvements in apparatus for Drawina Liquips from Casks, 
John Edwards, Cassland-crescent, South Hackney, London. — 17th 
September, 1874. 

3483. Improvements in obtaining CuLoring, Joseph Townsend, Glasgow, 
Lanarkshire, N.B.— 10th October, 1874. 

$512. Improvements in Sapp.es, William Garnett, Walsall, Staffordshire. 

3514. A new or improved Stream Trar, George Shann, Glasgow, Lanark- 
shire, N.B. 

3516. Improvements in VARIABLE Exuaust Apparatus for locomotive 
engines, Robert John Hood, Manchester. — A com ication from 
Orlando Stewart, East Cambridge, Middlesex, Massachusetts, U.S. 

3518. Improved apparatus for ascertaining and indicating the Heionr of 
Water in Steam Borers, William Robert Lake, Southampton- 
buildings, London.—A communication from John Edward Watson, 
Louisville, Kentucky, U.S. 

= t.. improved Pavine Stone, Frédéric Chomé-Steinbach, Brussels, 

elgium. 

3522. Improved apparatus for Arrixtnc LaBets to Botrces or other 
— surfaces, Thomas James Martin, Rochester-road, Kentish Town, 
sondaon., 

3524. Improvements in the method of and the apparatus for Prerarina 
Matt, Frank Wirth, Frankforth-on-the-Maine, Germany.—A communi- 
cation from Alexander Stenger and Alfred Walther, Strasburg, Alsatia, 
—13th October, 1874. 

3526. Improvements in the construction of Sappies, William Burch and 
Archibald Thom, Edinburgh, Midlothian, N.B. 

3530. Certain improvements in Boxes and in Devices for Lupricatine 
JourNALs which are more especially intended for car-axle boxes but 
may be applied to other journals and bearings, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Charles 
Theodore Pierson, Ramapo, New York, U.S. 

3532. Improvements in Suvurries and Pickers for Looms, William 
Dawson, Heywood, Lancashire. 

3533. Improvements in ELectric Bett Apparatus for signalling in hotels 
and other buildings and places, Peter Jensen, Chancery-lane, London. 
—A communication from Gustaf Adam Wiman, Stockholm, Sweden. 

3534. An improved method of VentTILaTinc BLow1nG Macuines used in, 
and improvements in the machinery for, preparing fibres for felt hats 
and other felted articles, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Henry Mennig and Andrew 
Mennig, Cureghem, near Brussels, Belgium. 

3536. Improvements in Generators for combined steam and caloric 
engines, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Pierre Augustin Samuel, Paris. 

3538. Improvements in AvuToMaTiC Fire ALARMS, Thomas Hughes, 
Gracechurch-street, London. 

3540. Improvements in Copyina Presses, John Garrett Tongue, South- 
ampton-buildings, Chancery-lane, London. — A communication from 
Pierre Jacques Betting, Paris.—14th October, 1874. 

8542. Improvements in apparatus for effecting the Coup.ine of Rattway 
~~ locomotives, and vebicles, Richard Hartley, Barnsley, York- 
shire. 

3546. An improved Storrer for Borr.es for containing aérated or gaseous 
liquids, Howard Busby Fox, Oxton, Cheshire. 

8548. Improvements in Breecu-LoapiInc SMALL ARMs, Thomas Tipping 
Lawden and John Thomas, Birmingham. 

3550, A new or improved machine for Removina Mup, Dust, Snow, or 
similar obstructions from the grooves in the rails of tramways, Thomas 

oe - Glasgow, Lanarkshire, N.B. 

3552. Impro ts in arrang ts and apparatus for Lessentno the 
OsciLLaTiIons of BesseMER SALoons. gun platforms, and other suspended 
vessel-borne structures, John McFarlane Gray, York-grove, Queen’s- 
road, Peckham, Surrey. 

3554. Improvements in the manufacture of Birp Caces, Samuel Robotham, 
Birmingham.—15th October, 1874. 

3560. Improvements in apparatus for Coxinc CARBONACEOUS SUBSTANCES, 
John Watson Ormiston, Shotts, Lanarkshire, N.B 

3562. Improvements in Wire Carp Coverine for carding wool, cotton, 
silk, flax, or other fibrous substances, Robert Thornton, Cleckheaton, 
Yorkshire. 

3563. An improved Sarety Door Fastener, particularly “ee to 
railway carriages, cabs, and similar vehicles, Thomas urfield, 
Mostyn-road, Bow, London. 

8564. Improved means and apparatus for AuTomMATICALLY Lockine and 
Untockine the Doors of Rattway CarriaGes and other vehicles of 
motion, James Matthew Matthews, Finsbury Park, London. 

3565. Improved Firrtwo of Masts and Spars on Boarp Sutp, and arrange- 
ments of appliances to facilitate setting and taking in sails on ships so 
fitted, William Southwood, Guilford-street, Russell-square, London.— 
16th October, 1874. 

8566. An improved machine for Fittina or PARTIALLY FILiine Borries 
and other receptacles with any kind of liquid, syrup, paste, or semi- 
liquid substance, and for corking, closing, or stoppering the same or 
any other receptacles, John Reynolds and Wi Reynolds, St. 
Paul’s-road, Camden Town, London. 

8567. Improvements in Steam Pumps or Pumrina Enornes, George Ash- 
worth and Elijah Ashworth, Manchester. 

3568. Improvements in Sarr Fronts and Cotiars, and in fastenings for 
the same, John Naylor, Sheffield. 

3569. Improvements in the means and apparatus employed for Securina 
the Sare Workrno of Rattway Points and Sionats, John Stinson 
Farmer, Cunterbury-road, Kilburn, Middlesex. 

8570. Improvements in the manufacture of a Composition to be used 
chiefly as a Susstirure for Woop in panels and other like forms, 
Francis James Odling, Devonshire-street, Portland-place, London. 

8572. An improved apparatus for Sewrsa Kyitrep Fasrics, Joseph 
Alexandre Guivet, Troyes, France. 

3573. Improvements in Caissons and Bripces to bridge across the 
entrances to graving docks, wet docks, harbours, rivers, or estuaries, 
—— Robert Kinipple, Westminster-chambers, Victoria-street, West- 
minster. 

8574. Improvements in Boots, Snors, and other coverings for the feet, 
part of which improvements are also applicable for rendering leather 
and other flexible substances impervious to water, George John Drury, 
Canterbury, Kent. 

8575. Improvements in Storrers for Borrves containing soda water and 
other such fluids, and in bottles connected therewith, Philip James 
Luntley, Scarborough, Yorkshire, 

8576. Impr ts in hinery for Winpine two or more YARNS or 
TuReabs on SPoois or Bonsins, John Rostron, Manchester. 

3577. Imp ts in the production of VotaTite Liquip HyDROCARBON 
from bydrocarbon gases, and in the apparat ployed therefor, 
Joseph James Coleman, Glasgow, Lanarkshire, N.B. 

8578. Impro ts in hinery for making or forming and Pressino 
pence or other plastic or semi-plastic forms, William Kennedy, Leeds, 

orkshire. 

8579. Improvements in Looms for Wsavina, Robert Thomas Gillibrand, 
Darwen, near Blackburn, Lancashire. 

3580. Improvements in Looms for Weavino, Thomas Fielding and James 
Edward Fielding, Blackburn, Lancashire. 

$681, An improvement in Cuimyey Tors, Joseph Brierley, Blackburn, 




















Lan ire. 

2682. Improvements in machinery for Curtinc Textite and other 
materials, William Robert Lake, Southampton-buildings, London —A 
oT ne from William Frederick Jobbins and Albin Warth, New 

ork, 





8534. An improvement or improvements in Sxiat and other Stups, 
solitaires, sleeve links, ear-rings, and other dress fastenings and orna- 
ments, Alfred Brandon, Birmingham.—17th October, 1874. 

8535. An improved Heattu InpicaTor or LysTRoMENT to be used in the 
diagnosis of diseases, Henry Negretti and Jossph Warren Zambra, 

Holborn Viaduct, London, 





3586. Improvements in Steam Boiters, James Matthers, Dunwear Villa, 
Bridgwater, Somersetshire. 

3587. Improvements in the preparation of anodes of nickel for the 

rpose of Nicket Pratina, John William Perkins, Arlington Lodge, 
erne Hill-road, Brixton, Surrey. 

8588. Improvements in Crangs and Hoistinc Macutnery, and in safety 
apparatus to be applied thereto, James a Birkenhead, Cheshire. 
8589. Improvements in the Treatment of ANIMAL CHARCOAL in the 
rocess of Sugar RerininG, William Bancroft Espeut, Southwick-street, 

'yde Park, London. 

3590. Improvements in means applied to Steam and other Vessets for 
Prorection in cases of CoLiision with other vessels or other objects, 
Richard Cattarns, jun., Mark4dane, London. 

3591. Improvements in apparatus for We1cHinG, Thomas Atwood Brockle- 
bank, Great Tower-street, London. 

3592. Improvements in the construction or manufacture of Waexts for 
CarriaGEs and other vehicles to run on the road, and in axles for the 
same, Robert Pickin, Birmingham. 

3594. Improvements in UMBRELLAs, SuNsHADEs, and Parasors, Edward 

‘arkman, South ton-buildings, London. — A communication from 
R. 8. Spencer, New York, U.S. 


3595. Improvements in Stoprinc and Unstorrina Borries, more parti- 
cularly when such bottles contain arated liquors forced in by machinery 
or generated within, Edgar Breffit, Upper Thames-street, London. 

3596. Improvements in Marine Enaine Governors, William Edward 
Newton, Chancery-lane, London. — A communication from Edward 
——, Jenkins, Williamsburg, Brooklyn, New York, U.S. — 19th 
Oc! r, 1874. 

3597. An improved PortaBLte Pranororte Digirorium, William 
Aston Wallingford, Berkshire. : — 

3598. Improvements in Kiuns or Dryina Caampers for drying 
malt, grain, brewers’ or distillers’ grains, hops, or other pb Rama) 
— aig Gale Perry, Dublin. 

8601, Certain improvements in Mutes and Twiners for Spi 
Dovs.ine, John Chisholm, Oldham, L hi mesuacsiores 

8602. Improvements in the method of and means for EXTRACTING 
EssENTIAL O1Ls, oleaginous, fatty, and resinous matters from animal 
or vegetable substances, Reginald Scaife, Moorgate-street, London. 

8603. Improvements in Dyeinc Yarns for Warps, John Crawford Munn 
ee ae apa N.B. P ; 

3605. Improvements in Lamps for the roofs of railway carriages 
——— ae. re Renee London. “ didtaaed 

3606. Improved machinery for Stoprina Rattway TrAtns, J 
and Lionel Ralu, Rue de Vaugirard, Paris. sactag srtnsy 

3607. Improved arrang ts of hanism to facilitate and control the 
elevation, depression, moving in and out, and Trainina of Heavy 
Guns, for moving ships’ rudders over to given angles, also for lifting or 
forcing other bodies or weights, Hubert Henry Grenfell and Edward 
Newman, Portsmouth, Hants. 

3608. Improved method of and pega for Expressinc Oris from 
Szeps, and for the formation of cakes suitable for cattle food, manure, 
=o purposes, George Hodge, High-street, Kingston-upon-Hull, 

orkshire. 

3609. Improvements in the construction of Merats from 
Stephen Henry E Old Jewry, London. — 

3610. An improved apparatus for Gymnastic PeRForMaNces, Miguel 
Mayol, Hewson-street, Walworth, Surrey. 

3612. Improvements in the manufacture of ExrLostve Compounps, and 
of blasting charges for mining and other pur , Samuel Joseph 
Mackie, Delahay-street, Westminster, Camille iubenes Fauré, South- 
road, Faversham, Kent, and George French, Broomfield House, Oare, 
Faversham, Kent.—20th October, 1874. 

















Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

3620. Improvements in apparatus for Curtinc Screw THREADs on TuBEs 
Rops, or other articles, Alexander Melville Clark, Chancery-lane, 
London, — A communication from Norman Whipple Frost Cohoes, 
Albany, New York, U.S.—2lst October, 1874. : ; 

3644. Improvements in the construction of Weavers’ or WARPERs’ 
Spoots, George Haseltine, Southampton-buildings, London.—A com- 
munication from Hezekiah Hazard Bryant, Boston, Massachusetts, U.S 
and David Nichols, Lowell, Massachusetts, U.S.—22nd October, ma. 

3677. An improved Link Motion for Steam Evorngs, Alexander Melville 
Clark, Chancery-lane, London.—A communication trom John Sandall, 
a» Charlottetown, Prince Edward's Island, Canada.—24th October, 

874. 

3678. Improvements in RaILRoaD CARRIAGE AXLE-boXEs, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Charles 
Albert Hussey, New York, U.S.—24th October, 1874. 

3694. Improvements in Drepoinc Boats, Ernest Bazin, Paris.—26th 
October, 1876. omgon - 

3711. Dryino Lumper and other articles and materials, George Wvods, 
Cambridgeport, Middlesex, Massachusetts, U.S.—27th October 1874. 








Patents on which the Stamp Duty of £50 has been Paid: 


2892. SepakaTING Ores, &c., George Green, Aberystwith, 
=, 28th October, 1871. ’ stapiapi suena 
2899. Sewino Boots and SxHogs, Daniel Mills, Albert-road, Aston- 
Birmingham.—28th October, 1871. ey, Seneene, 
2946. Casks, Matthew Smith, Campbell-street, South Shields, Durham.— 
2nd November, —- 
2734. CHaRGING and Drawina Gas Retorts, &c., John e 
jfarlane, meg ie ena October, 1871. ‘ y Sone ENED See 
2904. Dritts, Graham William Betham Edwards, B _ 
Bin dtober 1671. 8, Bredfield, Suffolk. 
2979. LT-MAKING MACHINERY, Charles Fairbairn, Mari 
Edinburgh, N.B.—6th November, 1871. Acipimabpmeamaaie 
— Francis William Webb, Crewe, Cheshire.—6th N b 
1 





3179. Uritisina the Waste Heat from Stream Bot.ers, Robe 
Castle Milla, Idle, near Leeds, Yorkshire —$8rd Noveriber tenn’ 
2948. LavaTorizs, &c., Alfred Tylor, Newgate-street, London. — 3rd 
November, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


2246. Cur Naits, Richard Heathfield, Birmingham.—15th November, 1867. 

3092. Mats, &c., William Cooke, Jermyn-street, London, and Walter 
Francis, Dorset-st: , Surrey.—2nd November, 1867. 

3089. Backs and Hanpes for Brusnes, James Joseph Hicks, Hatton- 
garden, London.—2nd November, 1867. 








Notices of Intention to Proceed with Patents. 


2131. Type Waitina, &., Alfred Barlow, Pakenham-street, Gray’s-inn- 
road, London.—19th June, 1874. 

2158. Courtine for Rartway Carriaces, &c., James Bauer, Manchester. 
—22nd June, 1874. 

2182. Brake, specially applicable to window blind rollers, Martyn John 
Roberts, Bath.—28rd June, 1874. 

2190. Diminisnine the Transmission of Noise and Visration from the 
wheels to ithe bodies of vehicles, Christopher Brakell, York-street- 


2192, Governors for marine and stationary steam engines, William Hay- 
hurst, Manchester. 

2193. Vatves and Ports for compound steam engines, John Newrick 
Coxon, Hackney, London. 

2201. Bricks, &c., Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Gustav Boudriot.—24th June, 1874. 

2210. BREECH-LOADING Fire-arms and OrpNance, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Achille Thomas- 
Anquetil and Achille Greneu. 

2212. Lirtine Sacks when filled with corn, &c., Alfred William Tooley, 
Dunstable.— 25th June, 1874. 

ane. T. -aptate Hats, Bonnets, &c., William Drewett, Guildford-street, 

uton. 

2222. Arracuinc Door and other Kwozs to their spindles, Eliezer 
Edwards and William Wilkins, Birmingham. 

2224. HERMETICALLY CLOSING Giass Borries or Vessets, James Lilburne, 
Marionville House, near Edinburgh, N.B.—26th J: 1874. 

2227. Winpow-sasH Ho.ipers, Raymond Fletcher, Derby. 

2229. Buinp Rotiers, Edwin Underwood and William Andrew Phipson, 
Birmingham. 


2232. TransMittine Motive Power to Sewine Macurnss, Jules Bourdin, 
Rue de la Fidelité, Paris. 
2234. Lapis’ Bects, Alexander Leslie Fyfe, Ald street, London. 
2289. Curtina Grass Piot Epos, Henry Percy Holt, Royal Insurance- 
— Leeds, and William Dawes, Kingston-grove, Leeds.—27th 
uw 


ne, 1874. 

2242. RenpEeRING ALKALIEs Caustic, John Imray, Southampton-buildings, 
han -lane, London.—A communication from Hermann Ktthne. 
2248. Composrrion for Coatina the Huts or Borroms of Iron Sxips, 

James Burrell, Hamm .— 29th June, 1874. 
2263. Steam Enoines, Joseph Shuttleworth, Lincoln. 
2269. Fastener for Groves, &c., John Compton Weeks Jefferys, Totten- 
London, 


ham-court-road, 
&c., Alexander Melville Clark, Chancery-lane, 








2271. SHaRPENING Knives, 
London,—A communication from Owen Wilson 
— ae &c., William Beatson, Chemical Works, Rotherham.—30¢h 
‘une, \, 
2280, BREKCH-LoaDING FiRE-ARMS for loading them with the left hand, 





eee Armand Trinquier, Boulevart de Strasbourg, Paris.—1st July 


2302, Fasrentnos for Purses, &c., Frederick Charles Hathaway, Walsall. 
—2nd July, 1874. 

2317. Rorary Knire Cieaner, Christopher Fabian Bower, Perth-road, 
Finsbury Park, London. 

2332. WaRPING or Braminc Macnines, James Walmsley and John 
Walmsley, Accrington.—3rd July, 1874. 

2353. AMERICAN Stoves or CLosE Cookina Ranaes, Robert Dobbie and 
Peter Forbes, Glasgow, N.B. 

2359. LoweRING, Raisinc, and Disencacina Sxirs’ Boats, William 
Absalom, Liverpool.—6th July, 1874. 

2371. Dinect-actine Steam Pumpine Enornes, William Walker, Newton 


Moor. 

2391. MaKine Cigars, William Clark Wilson and James Brown Candlish, 
Sheffield.—A communication from Theodor Munk.—7th July, 1874. 

2397. Cootine and Heating Liquips and Gases, Henry Wilson, Stockton- 
on-Tees, and James Steel, Glasgow, N.B.—8th July, 1874. 

2421, Rattway Points, &c., James Kelly, Liverpool.—7th July, 1874. 

2564. Reapinc Macaines, William Mcintyre Cranston, Worship-street, 
Finsbury, London. — a communication from the Walter A. Wood 
Mowing and Reaping Machine Company.—22nd July, 1874. 

2594. Concrete, W! Henry Le Mesurier, Clifton-road, Tranmere.— 
24th July, 1874, A 
2633. TesTinc the Quanity of Mixx, &c., William Tinker, St. Paul’s- 
churchyard, London.—A communication from Dr. Jan Thomas Munnich. 

—28th July, 1874. 

2661. Bexts for Carryinc Cantripass, &c,, Edward Thomas Budden, 
Wimborne.—30th July, 1874. 

2784. Bearers, &c., for TarasHinc Macatnes, John Goucher, Worksop.— 
12th August, 1874. 

2952. SuSPENDING and ApJusTING CHANDELIERS, William Frederick Lotz, 
a Paul’s, London,—A communication from Bradley and 

ubbard.—29th August, 1874. 

2972, Counreractina Motion in Surrorts for Bertus, &c., William 
Morgan-Brown, South ton-buildings, Loudon, — A communication 
from Thomas Pownal Ford.—31st August, 1874. 

bag nee Bm ey oe for —— —— poe Holt, Joseph 
Holt, and James Holt, Oldham.—' , 4 

$115. Borrie Crates, Henry Richard Brett and Richard Francis Williams, 
High Holborn, London.—-10th September, 1874. 

$137. Type-composinc MAacuinery, Robert Winder, Bolton. — 14th 
September, 1874. 

3175. Drarers’, &c., Boxes, Archibald Bennie Mcllvride, Glasgow, N.B. 
—1l7th September, 1874. 

$305. Harvestinc Macuines, Bernhard Samuelson and William George 
Manwaring, Banbury.—26th September, 1874. 

3385. PoraTo-picainc Macaings, Charles Jameson Christie, Westbank, 
Tranent.—8rd October, 1874. 

$418. Preparine YARNS for the manufacture of THREAD, John Hutcheson, 
Glasgow, N.B.—6th October, 1874. 

$422, EARTHENWARE Bort.es, &c., Thomas Murray, Portobello, N.B., and 
Spencer Crighton, Manchester.—7th October, 1874. 

$462, WELDED IRon and STEEL Tuses, John Huggins, Birmingham.—9th 
October, 1874. 

$483. OsTarnine CaLorine, Joseph Townsend, Glasgow, N.B. 

3487. Improvements in CuarGinG and Drawine Retorts, William Foulis, 
Glasgow, N.B.—10th October, 1874. 

3493. OVERHEAD Sewina Macuine, James Laing, Dundee, N.B.—12th 
October, 1874. 

$520. Pavine Stone, Frédéric Chomé-Steinbach, Brussels, Belgium.—13th 
October, 1874. 

3546. Borr.es for containing aérated or gaseous liquids, Howard Busby 
Fox, Oxton.—15th October, 1874. 

3560, Coxina CARBONACEOUS SuBsTances, John Watson Ormiston, Shotts, 
N.B.—16th October, 1874. 

3569. Securtne the Sarge Work1ne of Raitway Pornts and Sienas, John 
Stinson Farmer, Canterbury-road, Kilburn. 

$570. Composition to be used chiefly as a Sussmirute for Woop in 
Panes, &c., Francis James Odling, Devonshire-street, Portland-place, 
London. 

$582, Currinc TextTiLe and other Marerrars, William Robert Lake, 

Southampton-buildings, London. — A communication from William 
Frederick Jobbins and Albin Warth.—17th October, 1874. 

3602. Exrractinc EssenTia O11s, &c., from ANIMAL or VEGETABLE 
Sussrances, Reginald Scaife, Moorgate-street, London.—20th October, 








1874. 

8620, Currinc Screw THREADS on TuBeEs, &c., Alexander Melville Clark, 
Chancery-lane, London. — A communication from Norman Whipple 
Frost.—21st October, 1874. i 

$644. Weavers’ or Warrers’ Sroots, George Haseltine, F 
buildings, Lundon.—A communication from Hezekiah Hazard Bryant. 
—-22nd October, 1874. 

3677. Link Motion for Steam Enotes, Alexander Melville Clark, 
Chancery-lane, London.—A communication from J: ohn Sandall, jun. 

3678. RAIZROAD CARRIAGE AXLE-Boxes, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Charles Albert 
Hussey. —24th October, 1874. 

3694. Drepoine Boats, Ernest Bazin, Paris.—26th October, 1874. 


+4 Santh 








All persons having an interest in opposing any one of such applications 
Gadd ae putiouans in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 


Liss of Specifications published during the week ending 
- 8ist October, 1874. 





782, 8d.; 788, 10d.; 870, 28. 2d.; 884, 10d.; 910, 10d.; 919, 10d.; 920, 
1s. 6d.; 923, 10d.; 924, 8d.; 926, 8d.; 929, 8d.; 939, Sd.; 940, 8d.; 941, 8d.; 
942, 28. 6d.; 948, 8d.; 978, 4d.; 974, 10d.; 975, 58.; 977, Sd.; 979, 10d.; 981, 
10d.; 987, Is.; 989, 18.; 990, 10d.; 993, 8d.; 994, 8d.; 995, 8d.; 996, 1.; 997, 
4d.; 998, 10d.; 999, 4d.; 1001, 4d.; 1003, 6d.; 1004, 10d.; 1006, 10d.; 1008, 
8d.; 1009, 28. 4d.; 1010, 8d; 1011, 8d.; 1014, Sd.; 1015, 4d.; 1017, 4d.; 
1018, 4d.; 1020, 4d.; 1021, 4d.; 1022, 10d.; 1023, 8d,: 1024, 10d.; 1025, 4d.; 
1026, 4d.; 1027, 1029, 4d.; 1030, 8d.; 1031, 4d.; 1032, 4d.; 1033, 4d.; 1034, 
4d.; 1035, 4d.; 1838, 4d.;'1040, 8d.; 1041, 4d.; 1046, 4d.; 1047, 10d.; 1048, 
4d.; 1049, 4d.; 1050, 4d.; 1051, 4d.; 1052, 6d.; 1053, 4d.; 1059, 4d.; 1060, 
4d.; 1063, 6d.; 1067, 4d.; 1069, 4d.; 1070, 4d.; 1074, 4d.; 1077, 4d.; 1079, 
8d.; 1094, 6d.; 1114, 8d.; 1164, 8d.; 1556, 8d.; 2581, 1s. 2d.; 2699, 1s. 10d. 


*,* Specifications will be forwarded by post from the Patent-office on 
seesipn of the amount of price and postage. Sums exceeding 1s. must 4 
remitted by Post-office Order, made payable at the Post-office, 5, H 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


Iron, F. H. Gossage, Widnes.—Dated 18th April, 1874. 

ei purpose of utilising in the manufacture of iron the substance 

known as * purple ore,” the inventor so far dries the purple ore as to leave 

about 12 per cent. of water in it and moulds the same into balls or bricks 
witn the aid of mechanical pressure. 

1351. Buast Pires ror Locomorives, J. D. F. Hald, London.—A com 
munication from I. B. Hoff and 0. Adamsen, Christiania.—Dated 18th 
April, 1874. 

Making the blast pipe with a partition throughout. 3 : 

1870. Lire-savinc ay ag = Sea, N. J. Holmes, Primrose Hill-road 
London.— Dated 21st Apri 5 

These improvements conaeh in the manner of constructing life-saving 

Renfree Teen itt aby, 

t sl combine all the requirements of a life’ ’ 

+ the inventor formas what he designates a lifebuoy-boat. In principle 

this lifebuoy-boat may be described as consisting of a series of separate 

and independent air-chambers dis; so as to form a boat. These air- 

hambers are ted togeth means of upper and under boards 
framed and fitted to correspond with the length and breadth of the life- 
buoy-boat. One side of the air-chambers so disp forms the interior 
lining of the boat, and the opposite side of the air-chamber the external 
or water side of the boat. A Fn ge or bottom is placed across the 
interior to form the bottom of the lifebuo; 

be made of metal sheet, or a waterproof combination of rubber, canvas, 

and cork. 

1876. Mountina Carp Fituers on Cyinpers, W. Walton, Denton.— 
Dated 21st April, 1874. 

The improved apparatus consists of a roller mounted in a fixed frame, 
or a pulley mounted in a travers frame. The circumference of-this 
roller or pulley is covered with india-rubber, or emery, or other sub- 
stance to prevent the slipping of the card fillet, and to the axle of the 
roller or pulley is fixed a friction pulley, around which a break band 














passes, 
1877. Larcu ror Doors AnD CasEMEnts, C. A. Wheeler, Swindon.—Dated 
Qlst Apri, 1874. ai “- 


eduitional ety ot rey toh and oo = S com} in ig 
al ; 

the latch by thereunder a pa inclined e, and in 

securing such in its catch when by a simple pivoted vertical 
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1385. Ly ror Corsets, J. J. Clarke, Birmingham.—Dated 22nd | 
April, 18 

This on beee consists in making tl the tot and studs which are fixed 
on the steel busks or strips solid to or in one 
piece with metal bands, which bands are chereunte fixed to the busk or 
strip by closing the ‘ends of the bands upon the said busk or strip. By 
this invention the liability of the hooks or studs becoming loose or de- 
tached from the busk or strip, which is common when they are riveted 
as usual, is obviated, and great strength and durability in the fastener 

obtained. 





1386. Hearrunvos, BE. Smith, Kidderminster.—Dated 22nd April, 1874. 
This invention relates to an improved mode of producing what are 
known as “‘ beam-rugs,” whereby their texture is im Py pe and a con- 
siderable crete is effected in the Isbour and materi: employed in their 
t' in sub chenille weft for 
the ordinary —Pe nh of lapping and , +4 -- the end borders. In carry- 
ing out this invention the inventor first weaves and prepares the chenille 
weft in the usual and well-known way, and then sets or weaves the ends 
of the rug therewith in a beam loom, the centre being woven from the 
beam or warp in the ordinary manner. 
eee. ARTIFICIAL Fut, J. A. B. Williams, Cardiff.—Dated 22nd April, 
874. 


Ths invention has for its object improvements in the manufacture of 
artificial fuel whereby coal, coke, peat, or similar substances, when in 
a state of powder or fine division or dust or duff, is heated so as to pro- 
duce solid waterproof fuel of great commercial wily, particularly for 
steam purposes. 

1409. Locomotive anp oTrHER TUBULAR Borers, J. H. Johnson, Lin- 
coln’s-inn-sields.—A communication from A. 0. Denio and G. G. Lobdell, 
Wilmington.— Dated 22nd April, 1874. 

The First part of the invention relates to a mode of controlling the 
draught in locomotive and other multitubular boilers without interfering 
with the free exhaust of the engines, by fey a series of vanes in the 
smoke-box between the exhaust nozzle and the tube plate, the said vanes 
being worked and regulated by means of « series of levers and rods within 
reach of the attendant engineer. The Second part of the nee is for 
extinguishing the ashes in and clearing them from the ashpans of locomo- 
tives by jets of water derived from the boiler and divecte by means of a 
cock-pipe and nozzles into the said ashpan. The Third of the in- 
vention relates to a mode of is arranging, and manipulating 
the grate bars of boilers for insuring the free passage of uir through and 
between them, and so effecting a more perfect combustion of the _~ 
placed thereon by forming their top flanges or surfaces with holes thro’ 
which the current of air caused by the advance of the locomotive or - 
- air entering or directed into the — is deflected or caused to pass 

t pieces or d tors formed close — eh one end of the said 

A on the underside of the top flanges or surfaces of the bars, and for 

clearing the ashes and clinkers from the fire by forming the bars at their 

— with trunnions or journals and turning or agitating them in suit- 

able 

ae. ‘. New Comvounp oF Leap, J. David, Paris.—Dated 27th April, 








This =_ consists in producing a new substance termed galenite 
from sulphuret of lead. Galena is reduced to powder and is oxidised at 
a low red beat in open retorts, and is thus converted into a bibasic sul- 
a which is then ground between millstones immersed in water. The 
iquid thus obtained is placed in vats, and the suspended matter is 
allowed to deposit, and is dried, and constitutes the new substance 
termed galenite, which is applicable for all purposes for which red lead 
and white lead are employed. 

1510. Disinrectina anp Deoporisine, F. T. Bond, Glowcester.—Dated 
30th April, 1874. 

The object of this invention is to combine eertain metallic and other 
matters, especially the sulphates or chlorides of aluminum. iron, or 
copper, with sawdust, so that the latter shall be saturated therewith. 
For certain purposes the oxides of the said metals are precipitated in 
and upon the sawdust, by treating it when saturated with the said salts 
with ammonia ; or carbolic acid is combined therewith. 


1618. Seraratine THE SILK Fisres From Waste Cocoons, 7, Gaddum, 
Manchester.—Dated 7th May, 1874. 

In performing this invention the inventor first steeps the waste cocoons 
in water until they are sufficientlv moist; these cocoons are then fed on 
a feeding cloth, which carries them over a toothed roller, which revolves 
slowly ,and above which a drum, with one or more rows or teeth, revolves 
rapidly. The fibres are caught by the teeth of the drum, and the chi y- 
salis and other impurities are thrown off by centrifugal force. 

1633. Ferep-motions ror SewinG Macuines, D, McC. Smyth, Lynn, U.8. 
—Dated 8th Muy, 1874. 

This invention is an improvement upon letters got No. 3166 of 1871, 
No. 1131 of 1872, and No. 609 of 1873. A pattern wheel revolved by a step- 
by-step movement is employed and provided with holes in its poses. 
and one face into which screws are placed for actuating the feed 
screws in the periphery of the wheel give the lateral feed, and those on 
the face of the wheel lockout of action the longitudinal foed. The loca- 
tion of these screws determines the pattern of the ornamental sewing. 
The lateral feed is thrown out of action at the will of the peel bya 
swinging pawl that is turned from its ratchet wheel b %, hand and held 
by a spring; or a shield at the end of a swinging or sliding arm may be 
run in between the pawl and ratchet to prevent the pawl acting on the 
ratchet teeth. A pin on the arm, and a hole in the ratchet determine 
the ¥ at which the lateral feed is thrown out. The plate that moves 
the feed points is provided with a movable stop, so that it can be posi- 
tioned to allow the pattern wheel to revolve without actuating the lateral 
feed; and a device is provided for rendering inoperative the lever that 
locks out the longitudinal feed. For a wheel feed like that in said patent, 
No. 609. of 1873, this shield is at the end of a slide that moves in the 
cylinder that surrounds the pattern cam, and the pin of the pattern cam 


THE ENGINEER 


shall be lessened to such an extent 
| iSeenah ieee bak . in th 


of an auxiliary or add! ional lever pivoted toand carried by the. primary 
aed ing plvotod a ite the movements of the valve ; said auxiliary le 
ivoted at its base to ade ¥- “S the primary lever, and pa hey po 
oe ed with a standard or post in relation to the various 
| partsof the valve and the bait shipy oa the B23. with which the 
valve is used that, upon stoppage o! oy machinery, the shipper abuts 
against the said posts and elevates the free or weighted end of the 
auxiliary lever from off the primary lever and relieves the — of its 
weight. Thirdly, in combining with a valve of the 
named asafety valve which shall blow off at any given pressure, by this 
means p ing the d and other parts of the valve from injury 
by over-pressure of steam which otherwise might often occur. Fourthly, 
in forming in one side of the water well an orifice, = combining with 
this orifice a pressure gauge to denote the pressure nm the parts; this 
orifice serving further as 4 passage way whereby a or pin may be in- 
serted witha hole in the valve stem, and the latter retained firmly in 
place and locked — rotation, while removal or inspection of the 
——- ~ en ccident takes place. Fifthly, in a peculiar mode 
'y lever to the well tube in instances where a 














poe tm is used, 
= Looms, L. J. Knowles, Massachusetts.—Dated 13th October, 1874. 
describes the nature of the invention to 
m4 First, in the combination with the harness operating mechanisms 
of aloom, of mechanism whereby the operator can at will, and inde- 
ndently of the pattern chain or og A cause | all of the warp to 
aT into one single plane; 5 with the harness 
operating mechanism of a loom of an cuneate device Pa preventing the 
pattern chain or wheel from being turned at an improper time ; Thirdly, 
a lever guard or shield, as hereafter described ; Fourthly, in the combina- 
tion of certain mechanical elements for operating the shuttle boxes of 
looms ; and Fifthly, in the combination with one end of an elevated frame 
of gear crank connection, vibrating arms, and angle levers, for the 
purpose of operating the harnesses of looms in which a pattern chain or 
wheel is used, as hereafter explained; Sixthly, the combination with the 
vibrating levers of curved or circular recesses or depressions, as and for 
the purposes hereafter set forth; Seventhly, the combination with the 
shaft of the pattern chain or wheel of a locking arm or bolt, as hereafter 
described; Eighthly, the combination with the mechanism for operating 
the pattern chain, the heddles, and lay of a clutch and forked lever, or 
their equivalents, when co.structed and applied to effect objects, as 
hereinafter stated; Ninthly, the combination of « crank with the shaft of 
the harness elevating cog wheel. 
3556. Vanninc Macuine, A. M. Clark, Chancery-lane.—A communication 
Srom W. B. Frue, Silver Islet. —Dated 15th October, 1874. 

This invention relates more particularly to that class of separating 
machinery known as and ts of an outer 
stationary frame, within which is supported an inner frame having 
attached the endless travelling apron or conveyor. To the inner frame 
and attachments a quick vibratory motion is communicated which, in 
combination with the progressive motion of the conveyor and flow of 
water, effects the sifting and deposit of the heavier metal particles on the 
surface of the conveyor to which they adhere, the lighter particles of rock 
being washed off. 

3558. Looms, &. Gill, Bradford.—Dated 16th Ootober, 1874. 

Instead of the double beam for wrapping the piece round during the 
process of manufacture, the inventor uses one beam only, and in lieu of 
the change wheels a grooved friction pulley, by which means he is able 
to weave any number of picks tothe inch. Motion is imparted by means 
of slotted brackets connected to swords or bars supporting sley board; 
by means of regulating screws any required motion can be given to the 
dog fitting the grooved pulley. The weights and levers in use hitherto 
are also dispensed with, and a more uniform tension is put upon the piece 
from end to end. 

1825. Courtine anv Uncovriina Raitway Veunicies, W. 8. De Mattos, 
Portobello.— Dated 17th April, 1874. 

The features of pony which constitute > invention consist in 
coupling the vehicles by a bent staple or eye on the draw bar of one 
vehicle passing over a hook on _ draw = 2 the preceding or succeeding 
vehicle ; and in allowing the hook to tilt, and 
so release the eye or staple | aed over it 
1826. Traction Sprines ror Venicces, C. D. Abel, Southampton-buildings, 

Chancery-lane.—A communication from L. Fehrmann, Potsdam.— Dated 
17th April, 1874. 

This invention relates to traction age ed be inter, between the 
ends of the traces and the part of the cle to which they are usually 
attached in order to lessen the shocks on the horses consequent on un- 
evennesses of the road. The traction spring consists of a metal tube 
closed at one end and having an opening at the outer end, through which 
enters a rod having a head at its inner end, and a hook at the outer end, 
by which it is attached to the trace. Between the head on the rod and a 
a at the end of the tube is placed a caoutchouc tube, which is 

mpressed when a tension is put on the rod by the pull of the horse. On 
the: Sioned end of the metal tube is fixed a hook or eye by which the trac- 
tion spring is attached to the vehicle. 
1508. Looms, T. Fell, sen., and J. Fell, jun., Blackburn.— Dated 17th April, 


1874. 

The novelty of this invention consists of being able (in the first place) 
of reversing the stud when worn down to the bolt plate and arresting 
the wearing progress of the spindle, but inserting a tempered steel plate 
to prevent it wearing through the bolt. Likewise, the rod in two days 
after put to work in the old bush wears the bole oval, and is consequent. 
ina continuous state of vibration; by adding the cap and boring the bu: 
they will be much steadier and the vibration of the loom much lcss. 
1883. Treatine Risen FLock PatTrernen Parers, J. Taylor, Birmingham. 

2 wae 7th April, 1874. 

















may be fittod with a spring and lever, so that the pim is withd 


— the cam groove when the lever is turned and throws out the lateral 


2734. Loar Sucar, C. D, Abel, South ildi ‘hancery-lane.— 
A communication from BE. Langen, Pe soe ‘Ith yo, 1874. 

This invention consists in preparing loaf sugar by dissolving only a 

small portion of the ~ and mingling the same under the influence of 
heat with the crystals of sugar, whereupon the mass is charged into 
moulds, by — in the form of segments of a cylindrical annulus, 
_ as descri in Hughes’ specification, No. 2456, of 1872. In order 

to produce the loaf sugar in form convenient for b: up, the moulds 
are divided by thin plates laid in the direction of their © that 
when the sugar is removed from the moulds it soparates into 
oe! Frepine Gas Rerorts, G. Haseltine, South buildi London. 
communication from J. ‘botheell, Emerala- hill, Melbourne.—Dated 
rt October, 1874. 

This invention consists of certain aageeennts in apparatus for feed- 
ing gas retorts and for other analogous purposes which have been de- 
signed for the purpose of custiinn ts ond to be worked with great facility 
and with less loss of gas during the operation of feeding. Hitherto they 
have been carried from the coal heap to the retort by men, one at 
the end or handle and one at either end of a horse placed underneath 
Sy of the scoop; by this method only one man is required for the 
wor! 

3509. seg 1 Barreries, BE, H. C. Monckton, Fineshade.—Dated 12th 
October, 1 

The anal nee in a novel method for propelling ships by galvanic 
action, in the construction of new forms of and d mag- 
nets, galvanic oe and carbons and in their — ‘to produce 
motive power and ch in the of 
described in _ No. _ dated 21st January, 1874, to produce various 
chemical results, such as purifying water and defecating sewage. In the 
electro-plating with nicke many articles in metal which have never before 
been so plated, woe Mp are not pn 4 greatly preserved érem corrosion 
and destruction, bu’ ereby cheap and strong meta such as iron 
may be a substituted for the more costly emes such as 
silver, copper, an In applying this system of cleotro-magnets 
and batteries as also those in present use to the purposes of aerostation, 
and to the propulsion of aerial hines of a form and construc- 
tion suited to this purpose; in the novel manner of producing acids and 
salts and in carrying out various processes cheaply from which much 
advantage is derived, and such as in making homogeneous metal electro- 
plating small articles —as pins, needles, and pins, without separation, 
applying the sun’s heat to actuate the thermo-eleetric apparatus, 

@ electric light in mines, its brilliancy being modified, carbonising iron 
for — magnetic and other — in applying magnets to curative 
and poses which can be only understood by reference to the de- 
tailed fication. 

8517. Sream-reouLatine VaLves, A. Metcalf and W. Gibbons, Preston. — 
Ll et ees J. B. Watts, Lawrence, U.S.—Dated 13th October, 
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the walls of a room to A bye with the ordinary 
flock paper in ite original or diff shad 
desired colour are laid thereon in such amt that the lig! 
shall be at the top of the room and the darkest at the bottom, or vice verad. 
When the colour is perfectly dry the inventor applies himself to recolour 
the risen flock or flower portion cf the paper, leaving the sunken portion 
or background of the paper untouched; and he colours this risen flock or 
flower portion in an — opposite manner to that in which the sunken 
rtion or background has been treated, that is to say, supposin; - 
Fightest shade of the sunken portion of the paper to be at the top 
darkest at the bottom, he lays on the darkest ¥~4 en thet 
seg of the paper which is at the top of 
its colour until its lightest shade te at 





roem and the 
part of the raised or flock 
the room, gradually di 
the bottom of the room. 

1334. a Puteys, C. Batsford and E. Bloore, Birmingham,.—Dated 17th 

Apri 

In the First place they pes a short iron pin <n | a suitable — 
cut thereon, and which means of an 01 thumb nut which is 
afterwards cast upon or cthawine anently secured to one end thereof, 
is used to adjust the elevation of the screw in the bracket, which is after- 
wards cast upon it, as explained. Having pared the screw 
in such manner as to prevent molten ao from adhi to it, they place 
it in a suitable m ic mould and cast around it a bracket, which is 
afterwards intend be p d to the window frame, 
and through which bracket ‘the screw ‘works, and by means of which; 
ee the said screw (and through it the pu me as hereinafter 

explained, which carries the blind cord) can be sane at any required 


1385 Paver Baas, FE. T. Hughes, Chancery-lane, on.—A communica- 
tion from F. Dargoise, Brussels,— Dated lth yong 1874. 

This invention is a sequel or further development of a patent dated 3rd 
September, 1878, No. 2900, for ~~ —¥-¥ in, and in the method of 
closing envelopes, in the sense that in this present invention partly 

means are employ or facturing paper bags. 
1336. Connectine Pires, Cocks, &c., N. Thomson, Brooklyn, U.S.—Dated 
17th April, 1874. 

For this purpose, on the end of each tube a projecting flange is coast, 
and on one of such flanges are formed two lugs or cars and a stop. 
lugs or ears stand ey at Ay ae angles to the flanges, and are each Doolin 
with a return piece in a direction towards the pipe or tube. In connec- 
tion with the parts before described, a ring is employed which fits over 
the pipe or tube having the plain flange. On the upper edge of this ring 
two inclines are furmed which act in combination with the ears or lugs 
on the other pipe or tube, to draw the two pipes or tubes — 

1339. Srram i, A. M. Clark, Chancery-lane, London.—A communi- 
cation from C. H. Haswell, New York.—Dated Irth April, 1874. 

The First part of this invention relates to a boiler constructed with 
round —_ furnaces, —— flues, and arched uptake or vertical smoke 
connecti ith arched horizontal — connections; the 
object toler to obtain “ibe greatest resistance 
of weight and cost. The Second 
such as marine boilers and others, and consists in retain- 











These improvements are based upon steam valves which aut 
cally govern the supply of steam accord to the uirements of the 
occasion or the amount of labour being done or to be done by the 
potion which is driven by such steam, the class of valves to which 

vements have especial reference being those in which the 
p dy of the valve (the latter being a balanced valve) is supported upon 
an elastic diaphragm and connected with an adjustable lever, which in 
turn is acted upon by the mechanism driven by steam passing through 
the valve in such manner that as the said alinerr aneins 
or performs a greater or less amount of labour, the valve operates in con- 
sonance therewith and opens or closes according to the necessities of the 
machinery. These improvements, consist, First, in such a construction 


of the condense water well or pipe, that the back pressure of steam upon 


i boiler ‘shell renee phon the outer and inner shells of the steam 
——- for oa ening the boiler at this point, said 
portion Being perforated to a to allow of a free circulation of the 

= sone between the r proper and the steam chimney. 
1840. >. Seeeee Apparatus, H. W, Hart, Bastcheap, London.—Dated 17th 


me invention relates to the ) stamnting of ships and other vessels, and 
consists chiefly in the placing of the rudder at the stem or fore end of 
the vessel instead of at the stern of the same. 
106) are Bougns, A, Frohlich and C. Steffen, Vienna.—Dated 17th 
The object ef the present inveution is the construction of an apparatus 











to be combined with a steam boiler, and to form part of the same, so 

== perfectly dry or even superheated steam may be obtained from such 
jer. 

1842. Loorgep anv Lace Fa®aics, D. Scattergood, Sheepshed.—Dated 
18th April, 1874. 

The inventor makes plain looped fabrics on a machine in which the 
needle bits rock or swing, the bits being operated by adjustable and re- 

i by band lever and connecting rod, or by a 
crank with an adjustable throw; the needle ends of the bit and the 
needles slide in sleys. There are plates carried by a back axle for pro- 

— and withdrawing the needles, and a rocking bar in front carrying 

levers to press back the needles not required after each narrowing ; the 

rest of the machine is of the usual construction. For making ribbed 
work, in addition to the above, he employs a rocking lever bar to c 
the machine, which is operated by acam. For making striped, plain, or 
ribbed work, he places in front of the needles a rocking frame carrying 
two or more thread guide slides, selected as required. For making alace 
fabric, he uses sliding finger bars in front of the machine needles, each 
finger pressing a needie to the right or left, the bars being operated by 
wheels or a jacquard ; and he transfers ribbed looped fabrics from one set 
of needles to another by running the fabric on a set of points, and then 
transferring it to another set of hooked and recessed points, which are 
placed on the frame needles and the work transferred on to them and the 
machine needles. 

1344. Smevtinc anp Manvracrure or Pic Inox, J. C. Coombe, Lealey- 
street, Barnsbury.— Dated 18th April, 1874. 

These improvements principally consist in the use and employment of 
purified or nearly pure materials in the smelting furnace, the same being 
purified previous to their introduction in the furnace. 

1845. Castor Bow is, Knons, &c., J. and J. Gaskell, Burslem.—Dated 
18th April, 1674. 

In the centre of two upright sides is a plate or shelf which contains a 
set of eix or more holes or apertures to receive the metal moulds which 
are employed to form part of the articles mentioned in the title. Another 
plate or shelf, held in position by guides, contains the corresponding set 
of six or more holes or apertures tv receive the other set of metal moulds, 
and by means of which the other part of the said articles are formed. A 
roller and weight attached to the top mould plate causes it to rise and 
fall. Between the top mould _ and the roller is a cross bar, which 
formsa fulcrum for three sets of oblique levers which are attached to the top 
mould plate, and which as they come together press vertically on the top 
mould plate, and by means of which the moulds are brought i and held 
in close contact. This is effected by means of another set of three oblique 
levers, which are fixed horizontally from the middle joints of the first- 
named levers to a cross bar which forms the fulcrum. Two rods attached 
to the middle joints of these levers pass down to a treadle underneath 
the apparatus, which when pressed upon by the fovt straightens the 
vertical levers. 

1847. Drawine, Witnprawine, anp Apsustinc Curtains, C. J. Ball, 
New Bridge-street, Blackfriars. —Dated 18th April, 1874. 

This invention consists in making the bar to which curtains are sus- 
pended by means of rings or hooks helically twisted, so that when it is 
turned in one direction, the rings are collected together at one end of 
the bar which bas the helical twists close together or is without them, 
and when turned in the other direction the rings are separated from 
each other upen the remainder of the bar which has the hehcal twists 
widely separated. The bar may be sufficiently flexible to be curved 
vertically or horizontally, and it may be made double and supported at 
its centre. 

1349. Furnaces, A. V. Newton, Chancery-lane.—A communication from 
Messieurs Houdart, Maison, Cornez, and Co., Louvrou, France.— ated 
18th April, 1874. 

The present invention refers to puddling furnaces, to re-heating, to 
glass, to steam boiler and other furnaces or fireplaces, and consists in 
reducing the size of the grate and constructing lateral openings fur the 
admission of air into the fireplace. 

1850. Locomotion, EB. T. Hughes, Chancery-lane, London.— A coimmunica- 
tson from J. Gombert, Paris.— Dated 18th April, 1874. 

This invention consists in a new arrangement of mechanism, by means 
of which a vehicle is made tw travel without power other thsu the weight 
of the rider or of a weight. 

1352. Trimmine on Borverine, J. Badcock, Aldersgate-street.— Dated 18th 





April, 1874 
This consists in sewing or embroidering by mechanical means upon 
the surface of felted and other fabrics of which skirts of petticoats, 
dresses, costumes, and other similar articles are made, wool thiead which 
has been dyed in various shades or colours in the direction of its length 
while in the thread or yarn, before the twisting or spinning operation 


has been performed. 
1353. Equatoriac Tevescorzs, B. L. Berthon, Rowmsey.—Dated 18th April, 
1574 

This consists in, First, constructing telescopes with two counterpoises ; 
Secondly, employing a ‘curved screw and special shaped nut to work 
thereon ; and, Thiraly, supporting and poising an equatorial telescope. 
1354. Weavino Canpets, B. J. B. Milis, Southampton-buridings, London, 

—A communication from J. F, Horne, Philadel phia,—Dated 18th April, 
1874. 

The main feature of this invention consists in dispensing with the 
shuttles ordinarily employed to carry the weftor filling in weaving carpets, 
and in employing bobbins in lieu thereof, placed on pins fixed at the side 
of the loom. 

1855. Peat Furt, W. Radeke, Gracechurch-street, and S. K. Smyth, 
Gresham-street, London.— Dated 18th April, 1874. 

First, peat is pulped by a powerful cone mill suitable for any motive 
power. Secondly, in cast iron vacuum tanks the pulped peat is freed of 
a large amount of its moisture by the action of a pump. Thirdly, the 
peat is subsequently dyled into a solid fuel ina short time by the renewed 
action of a pump, after having been deposited in an adjoining vacuum 
tank of similar construction. Fourthly, peat or wood is charred in 
retort stacks and condensed therein by the pressure of rases evolved. 
Superior charcoal is thus produced and in large shapes ifthly, the pro- 
ducts evolved during charring are condensed, and valu able products are 
recovered. 

1856. Enxamecrep Diat anv orner Prates, J. 1. Robinson, Liverpool.— 
Dated 18th April, 1874. 

The inventor makes these plates with a backing of sheet iron having 
raised edges to receive the enamel in powder, which is then fused, and 
after cooling, the lettering anu figuring is printed on the plate with soft 
black enamel by transferring, the plate being then again placed in a 
muffle to fuse the enamel of the lettering or figuring. The enamel he uses 
is composed of white lead, arsenic, flint glass, saltpetre, borax, and 
ground flint, reduced to powder, fused, aud formed intu cakes, and 
ground up for use. 

1857. Se.r-acrino Arraratus FoR CLosino Doors, L. Thre‘fall, Colne, 
—Dated 20th April, 1874. 

In most of the self-acting door-springs and closing apparatus hitherto 
made, there is a difficulty in getting to them when out of repair or to 
lubricate ; this iuvention is easily yot ut, is positive in action and cheap in 
production, simple aud endurable. 

1358. Fornaces, H. Whitaker, Rochdale.—Dated 20th April, 1874. 

The object of this invention is to cause a down draught through the 
fire-bars in a furnace and thus to carry all the smoke and other uncon- 
sumed products of combustion through the hottest part of the fire, 
whereby they become entirely consumed and a great economy of fuel is 
thereby effected. 

1859. Srorrinc anp Unstorrinc Borries, £. Brefit, 
street, London.— Dated 20th April, 1874. 

The configuration of the bottle mouth, whether at the time of making 
the same or by addition thereto afterwards, in the shape of an inverted 
truncated cone, through which the inventor forces by compression a 
ball of suitable yielding material or a plug of ringed material and flexible 
washer or cover, either of which is held up by the pressure of gas from 
within. He employs a combination of glass and other materiai of light 
gravity that will float the glass on water, into the lower portion of which 
he inserts a plug of glass which is kept up by the tighter substance, and 
by the pressure of the gas from within keeps the bottle mouth closed. 
Tounstop or empty suck bottles he employs a tube, the upper portion of 
which is surrounded by a flexible conical or annular washer, which 
closes or covers the space between the outside of the tube and the inside 
of the bottle mouth ; this tube has lateral openings in its lower portions, 
and while the ball or plug remains dep’ by the tube, the liquid 
flows through the tube, which on being removed before the bottle is 
entirely emptied, the ball or plug returns to its position as a stopper. 
If the bottle is entirely emptied tue ball or plug remains inserted inside 
for future use. 

1860. Exwavstine anv Prore.iine Air, R. Johnson, Bradford.—Dated 
20th April, 1874 

This i hinery ists of a right and left-handed screw 
fixed on the same axle and revolving in a cylinder, the ends of which 
are open or partly open, and with another opening in the centre of the 
cylinder corresponding to the line where the two screws meet. When 
the double screw is turned round, it either draws the air, gas or other 
fluid or liquid in at each end and forces it out at the centre, or vice 
versa. 

1861. Destrroyixo anp PREVENTING sc miry in Beer, B. 2. Southdy, 
Kentish Town.—Dated 20th Aprol, 1874. 

When the beer is acid the inventor neutralises or partially neutralises 

it. He then heats the beer to the temperature required to destroy or 


Ipper Thaines 








render quiescent the acid ferments. For this purpose he uses a cl 
vessel strong enough to withstand the pressure of the gases evolved, or 
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culation in the beer, he encloses the said coil 
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connected with a condenser by which to save the alcohol and other vola- 
tile matters which may be re ed tothe beer. Within the vessel he 
—_ a coil pipe for hea‘ by steam or hot water, and afterwards uses the 
coil as a sieate tor by passing cold water through it; and to cause cir- 
in an open cylinder reaching 
trom near the bottom of the vessel to within a few inches of the surface 
of the liquid. He then allows the insoluble matters to d = and mixes 
the beer so treated with other sound beer, Fee ce ow dhe beer recently 
brewed and at the time of racking. r containing a portion so treated 
is found to possess extraordinary keeping qualities and the flavour is 
rather improved. 


1068. Formino Sriints into Bunpies, BE. Pace and J. H, Howard, Bow 
‘ommon. —Dated 20th April, 1874. 

The invention consists in placing the splints in a trough and passing 
around them one or more straps or cords, said straps or cords being 
operated — by a spring or weight at one end and by levers at the 
other, by which means the bundle of splints may be rolled backwards and 
forwards in the trough. 


1863. Suvutties ror Weavine, J. Tinker, New Mill, near Huddersield, — 
Dated 20th April, 1874. 

For this purpose the inventor forms the groove for the thread on the 
top of the shuttle, instead of at the corner as at it. The guide eye 
for the thread is placed at or about the middle of the tapered portion of 
the shuttle, and the thread passes from the eye along the groove, and is 
held by a finger so formed as to keep the thread therein when the shuttle 
is picked in one direction, and allows it to escape therefrom when picked 
in the other direction. By these means the weft is prevented from being 
cut between the side of the shuttle and shuttle box. 


1364. Rino Twistinc Macarnery, J. Midgley, Pudsey, Leeds.—A com- 
munication from W. Cockcroft, U. S.—Dated 20th April, 1874. 

The invention consists, First, of an improved tube spindle, spring, and 
oil cup; and atm in providing an improved stop motion for rin 
twisting hi d as<to - up the slack after a th 
or yarn has broken ary its end been uni 


1365. Sizino anp Dryine Yar, J. Bullough, Accrington, and P. White- 
head, Rawtenstall.—Dated 20th April, 1874. 

The sized yarn is passed through a slitin a box or casing, air being 
drawn through the said box or casing by an exhaust fan and heated on 
its passage therethrough. The yarn is repassed through the box or casing 
over guide rollers at either extremity. 


1366. Corron Faprics, R. H. Hutchinson, Blackburn.— Dated 20th April, 
1874 


In the manufacture of cotton goods, such as Oxford shirts, satteens, 
Italian cloths, sarsinetts, shirtings and jeans, and other like fancy cotton 
fabrics,the inventor employs an admixture of dyed cotton and plain or 
undyed cotton. These may be of any relative proportions and colours, and 
when worked up and spun, produce mottled and fancy yarn, which may 
be used in combination with a silk fancy yarn spun for either warpor weft. 


1367. Workinc 8icnata, A. Haghe, 8tockwell.—Dated 21st April, 1874. 
This invention has reference to the working of signals upon railways, 
or in other situations where long lengths of rope are used, and is applied 
to take up the slack. It consists in dividing the rope and inserting a 
length of chain which is arranged to pass over two grooved wheels or 
pulleys fixed tothe edges of an iron or wooden box or well. That 
of the chain situated between the two puae 8 is sufficiently slack to dip 
down the well and pass under another pulley with an axis, either con- 
centric or eccentric to its circumference, and to which are hung weights 
either by a pendent, or at one extremity - bg yy connected with the 
y ulley, and which is pivoted at the other end. - | these means the rope 
is always kept tight enough to insure the action of the operator being com- 
municited to the signal. 


1368. Cotovrninc Parer orn Paste-poarD, J. Barker, Benston.—Dated 
2lst April, 1874. 
The feature of novelty which constitutes this invention is the arrange- 
ment of mechanism by which the compound motion of the globular or 
spherical brushes is obtained. 


1808. CoLourine Biocks, B. T. McKay, Kirkcaldy.—Dated 21st April, 
874. 





The feature of novelty which coustitutes this invenvion is the employ- 
ment of an arrangement of mechanism to lay the colour on blocks for 
block printing, in lieu of putting on the colour by hand. 


1371. SicNaLitine on Rattways By Evectricity, @. Whyte, Elgin.—Dated 
21st April, 1874, 

This invention relates to the establishing of an absolute block system 
of railway signalling by means of electricity along the entire len ofa 
railway.” The apparatus which the inventor uses for this object consists 
of electro-magnetic apparatus, one portion of which is to be applied to 
and placed on the engine or tender, or some vehicle on the train, sad the 
other portion of the said apparatus is to be applied to the road between 
or so near to the rails of the permanent = as to be conveniently acted 
upon by the portion of the apparatus on the train. The portion of the 
apparatus which the inventor promt og to the train, and which the 
inventor calls the train apparatus, consists of aseries of metallic con- 
txts. The inventor has found in practice that three of these contacts is 
a convenient number, and which for convenience of description he 
will distinguish by the Nos. 1, 2, and3. Of these contacts Nos. 1 and 2 
are metallically connected, and Nos.1 and 3 are also metallically con- 
nected, having an electric bell in circuit; Nos, 2 and 8 are mechanically 
connected, having a battery and bell incircuit. To the train apparatus is 
attached at some convenient i ~ a stud or wheel for the purpose of 
dopressing a lever on the road apparatus which he will now pruceed to 
describe. Along the line and at suitable intervals apart, and either 
between the rails or at some convenient position on the permanent way, 
so as to be acted on by the train apparatus, he places a series of insulated 
metallic plates of sufficient length to be efficiently acted on by the con- 
tacta on the train apparatus as the train passes along the line. Beneath 
the pair of these metallic plates which correspond to the contact Nos, 2 
and 3 of the train apparatus, he places an electro-magnet which the train 
in passing and pressing down a small lever by the action of the stud or 
wheel attached to the train apparatus, connects with a battery at the 
station. This small lever is attached to, and when acted on by, the 
train apparatus, presses up a small metallic bar which unites the metallic 
plates and at the same time pressesup the armature or keeper of the 
electro -magnet, both of which are held in that position until the train 
arrives at the next road apparatus, when the wheels of the train break 
the circuit in connection with the electro-magnet, thus letting fall the 
armature or keeper of the magnet and the small metallic bar, and so 
disuniting the plates. As long as the metallic =: of the road appa- 
ratus remain united by the metallic bar any following train passing over 
them bas the bell on its train apparatus rung by its contacts Nos. 2 and 
3 touching the metallic plates and eg leting the circuit in connection 
with the battery and bell in the same, thus warning the driver or guard 
of such following train that the preceding train has not yet passed the 
next succeeding series of plates. When it is desired that a signal should 
be given ata station, two insulated metallic plates to correspond with 
contacts Nos, 1 and 2 are placed in the roadway, which metallic plates 
are connected with a battery and bell at the station, so that as the train 
passes over them the circuit is d by the contacts Nos. 1 and 2 of 
the train apparatus, which ‘thereupon anes the bell at the station. 
When it is pS er that the bell should be rung on the train from a 
station, insulated metallic plates to cor with contacts Nos. 1 and 
3 are placed in the roadway. These metallic — are nes with 

vy. 








1374. Knirtine acumen, F. Wirth, Frankfort-on-the-Maine.—A com- 
munication ee fm Zurich.—Dated 21st April, 1874. 

This consists +e inclined needle beds, by which improvement 
it is possible to em: Siey earings neatien tantent of Cock weotins 6 as hereto- 
fore, that is, needles with open hooks without locking plates ; and also 
in a new peculiar lock, and in a new manner of the 
n 


1375. Borers ror Generatine Steam, W. 8. Macdonald, Manchester.— 
Dated 21st April, 1874. 

This invention consists in the water in steam boilers by 
rotating screws or horizontal or Solique oe while the steam is being 
generated, the action of which agitators is to assist the liberation of the 
steam and to prevent explosions, 
ae > —_ L. W. Jef, Caerdeon, Doligelley.—Dated 21st 

pri 

This provisional specification describes a machine consisting of a raised 
deck furnished with steering and dri wheels communicating with a 
piston shaft and rudder, the m 8 being provided with five or 
more sculls on each side suitably connected and worked a ~ of a 
donkey engine placed on a platform in rear of the raised deck. Means 
are also described of raising the rod, and when not in use to admit 
of its easy transportation on land, also of applying a brake when travell- 
ing on an incline. 

1379. Inon STEAMSHIPS AND OTHER Vessets, E. A. J. Buckland, 
North fleet, and W. Simpson, Gravesend.—Dated 21st April, 1874. 

This provisional specification describes the construction of iron steam- 
ships and other vessels with an inner and an outer skin or plati ing — 
longitudinal frames or girders, these frames or girders being preferably 
of section. Also the emplo — of the space between the outer and 
inner skins or platings asa sv condenser. Also the construction of 
the upper deck of an outer and inner plating riveted to longitudinal 
frames or girders. 

13880. More Wueet, F. Gambette, Fleury-sur-Andelles.—Dated 21st 
April, 1 

This is an anaxial wheel. Pp central point of su ef the axis is 
ya support — with the aid of interior 
— guiding the felly of the wheel with relation to two external 
toothed wheels, which serve directly for the transmission of the motive 
a. In this manner a rolling friction is substituted for the sliding 

riction, which is an advantage. 
1881. RecuLatine THE Spexp or Steam ENGINEs, * ‘7 Lake, South- 
ampton-buildings, London.—A communication from K. H. Loomis, New 
York.—Dated alee April, 1874. 





The said invention relates to apparatus age 4 bay me to be applied 
to bo = es of steamships for regulating their speed, and consist 
partly 


e combination of a governor with ae in the steam supply 

pipes and a in the exhaust ota of the engine ; the said apparatus is 

very simple, and will be found to perfectly control the speed of the 

engines under all circumstances. 

1882. Naivs, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from W. Haddock, Pittsburgh.—Doted 21st April, 1874. 

The nature of the said invention consists in the combination of devices 
working in conjunction with the nail cutting machine, whereby the plate 
from which the nails are cut is a fed forward to the cutting 

ism of the ving the desired taper form to the nails 
and sufficient metal to form the head upen it. The said invention also 
consists in a method of holding the gripping dies in the vibrating head of 
the nail cutting mechanism, and in an improvement in the die-box of 
the machine. 
1383. gd Cars, J. Grantham, Coleman-street, London.—Dated 21st 
April, 1874 

These improvements consist in the application of what is known asthe 
bogie frame and wheels to one end of the patent steam car for tramways 
in such a manner as to enable the operatorto steer the car, and to avoid 
the necessity of movable switches on the rails when turning into sidings 
or branch lines ; also to apply an apparatus by which the car may be 
made to leave the rails when an obstruction arises and to get on to the 
rails again when the car runs off them. The specification also describes 
mounting additional steam cylinders on the bogie frame. 

1384. CLeanina, WaiTewasHtna, CoLourine, ParintIne, = ) Coarmee 
en, WALLS, &c., J. F. Thys, Smethwick.—Dated 22nd April, 


1874. 

This invention sists of an mposed princi; ofa 
travelling carriage or base, ate, a Las enicy ro os or pillar (ajustable vont. 
cally, and capable of taking any desired inclination) having at ita top a 
box or receiver —— a rotatin; per ora ued by on —s and the 
coating material. The scraper or bras is work ic band 
passing over pulleys, tho driving wom Fee being within aan ot tes the work- 
man. When the apparatus is used for p Aner , the dirt removed by _ 
scraper accumulates in the box or receiver, and when used for - ae 
coating, the coating material p! in the box or reg is convey 
the caline or surface by the —a ae bh. The w = of the ce 
or receiver is made of vulcanised a-rubber, which, when the apparatus 
is in use, is compresse it the Se tabtly surface being operated upon. 
The box or receiver is thus made to fit Ae gy the ceiling or sur- 
face, and as the scraper or brush and the the ceiling or surface 
being operated upun are enclosed by the box or receiver, the escape of 
dirt or dust, or the splashing or scattering of the coating or cleansing 
materials is prevented. 

1887. Sream Borers anp THEIR Furnaces, J. Millward, Birmingham. 
—A communication from W. H. Richardson, Cincinnati.—Dated 22nd 


pril, 1874. 

Po 2 hen to this invention, vertical steam boilers are made with a 
cylindrical fire box with conical upper part in which bent water tubes 
are fixed. These tubes are bent soasto make square joints with the 
fire box at the upper conical and lower cylindrical ereof. Some 
of the tubes extend lower down and project farther into the fire box than 
others. © products of combustion are led from the fire box through a 
box or chamber having a number of tubes through which the air for sup- 
porting combustion is forced, soas to become heated. The air is led from 
this 4 through a trunk or pipe encircling t the boiler, and issues thence 
through tbe nozzles, t with tric jets of steam into the fire 
box, t he fire and ashpit doors of which are kept closed. Combustible oils 
may be employed as fuel with this arrangement. 

1888. Steam Enoines, W. McNaught, sen., J. _ and W. 
McNaught, jun., Rochdale.— — Dated ted 22nd April, 1 1874. 














First, it relates to and in i its for an in- 
stantaneous cut off, by the valves of steam engines by! omy cams nye 
movable levers, actuated by the governor or means, ther with 


springs or weights for producing the sudden cut off ; the invention also 
consists in driving the cam by elliptical wheels. Concussion from 
sudden closing is Lae ay by a piston and cylinder having holes in the 
sides, which are covered by the piston when pushed inwards, these holes 
a? opened and closed by a movable hoop with Tora throtlg holes in 
ndly, it relates to an isochronous governor for a throttle valve or 
cut-off motion. The flying out of the balls by a weight counter- 
poise sliding upon the governor spindle, from which weight there are 
curved arms which rest upon bowls carried by the arms for the governor 
balls, Thirdly, it relates to and consists in improved cut-off valves formed 
by a curved or cylindrical valve a aslide valve, the curved 
portion of the valve having - for the steam to <5 through to the slide 
valve, this superimposed valve being actua by a i soe 
through the stuffing box, which is worked by the cut-off m 
forming the first part of the invention. Fourthly, it relates to and con- 
sists in i upon the valves described in the fica- 





a battery at the station, the circuit of which 
Nos. 1 and 8 as the train passes over the metallic plates, and ~~ 
causes the bell in the circuit 01 ine contacts Nos. land 3 to ring. This 
means of signalling tothe train may be put in or out of use by emne of 
a switch at the station. The whole of the road apparatus may be worked 
either by a powerful battery at the station, ora less powerful battery may 
be used at the station, supplemented by a small battery at each electro- 
magnet. 


1373. Orpwance, F. Schultz, ty 2lat April, 1874. 

This invention relates to im and comprises :— 
The separation in the piece of the parts intended to resist bursting in a 
generating line, or a parting from the breech. Storing by the manufac- 
ture upon a central tube a sum of constant resistance ne Foy ascertained, 
capable of partially or wholly equilibrating the pressures of the gas and 
giving the measure of the invariable resistance of the piece, which is in- 
dependent of the quality of the central tube. For ory this object, 
the use of clastic metallic wires coiled under 
tension, by a weight. The arrangement of the wire in ouscensive layers 
travelling in the same direction and having independent fastenings. A 
method of coiling under constant weigh and machinery suitable for 
realising this result automatically. A method of fastening under ten- 
sion, by insertion of the wire into grooves made in pieces of steel, or by 











tions of the patents No. 12,988, a.p, 1850, William “eos » and 


refuse lime of gasworks to the process of dry or pee = distillation 
pom or other suitable receptacle, and the valatile products of 
ion through water into a receiver for the purpose of condensing 
the vapour of eal of sulphur, and +*s obtains sulphur, The gases that remain 

poo then be passed throug}. ..xide of iron or its eq 
afterwards —— the materi | obtained by b g the said product sto 

the purpose of purifying gas. 

1892. Knittinc Macuives, W. Bingen Dream, douthenpton-bu Idings, 
toe ma communication from D. Bickford, New York.—Dated 22nd 

This ir invention for improvements in knitting machines describes a 
a knitting machine combined with a driving handle resting on a bed 

pte 8 frame, by which the machine may be operated without the use of 
, and having a shifting thread guide which automatically changes 
= — relatively to the needle operating cam; to a combination of 
the rotary cylinder and its spool frame, so that such frame shall revolve 
coincidently and with the thread guides to adjustable cam switches; to 
a registering scale or dial to indicate the number cf courses knitted; to a 
peculiar form of needle ; to a method of knitting a stocking in a circular 
reversible knitting machine; and to a method of uniting in the machine 
the successive selvage stitches of each course of flat fabric already knitted 
with the successive stitches of each course of the fabric being knitted, 
and all if desired from a single continuous yarn, and without for that 
purpose cutting, ravelling, or removing the fabric from the machine. 
1393. Inpicatino THE Receipt or Moneys, W. Richards, Burton-road, 
rizton.— Dated 22nd April, 1874. 

This invention mainly consists of two metal plates with pillars between 
them, between which two plates a horizontal ratchet wheel (on which is 
usually fixed a cylinder with numbers) fixed on a shaft revolving 
freely in bearings. A horizontal rod protrudes through front plate 
a — equal to distance between the teeth of ratchet wheel, such 
rod being fitted with a button or other suitable contrivance, aud said 
horizontal rod is otras with a pawl which falls into ratchet wheel ; 
and on the button being pushed in, the ratchet wheel moves the distance 
of one tooth, the horizontal rod yeturning a means of spring when 
pressure is *released, the wheel being ted from returning by 
another pawl engaging in the teeth, to which ‘ponl is attached a hammer 
which strikes ereby indicating to the ear the amount recorded, 
and also to the sight by means of the figures on the cylinder fixed on the 
— wheel which show through opening in the front plate. For indi- 

ang. Suge numbers and also various amounts, suitable means are 

Sennfived bs the p 

1394. Presrrvino ALIMENTARY Supstances, M. H. Smith, Wandsworth. 
—Dated 22nd Apri!, 1874. 

This invention relates to the preservation of ali t. 
such for example, as rw ee my and fowl, and consists in the conployunent 
for such p of aldehyde either alone or in soluti rin 
tion with other substances and obo care having aldehyde as their base 
or as one of their constituents. my oy out this invention the 
inventor causes the al wl ald and contained 
in suitable vessels to be placed in or in contact th aldehyde, or with a 
solution of aldehyde or of such pounds which may 
have aldehyde as their base or as one of nate a1 pk mary such solution 
being either in water or in any other suitable solvent of the same, ani 
having so impregnated or immersed the alimentary substances, the 
vessels containing the same may be closed either hermetically or other- 

wise. 























1895. Currinc Scroiis anp oTHEeR Curvep Ficures, W. R. Lake, 
Southampton-buildings, lon.—A communication from I. Kinney and 
T. W. Smart, London, Canada.—Dated 22nd April, 1874. 

The said a consists in causing a point while revolving around 
a centre to gradually recede from or approach the said centre by means 
of a disc or roller attached thereto, and having the axis thereof at an 

le more or less acute to the said centre around which it is intended to 
a = the scroll or curved lines, 
1896. ArtiriciaL Butrer, C. Rennick, Great St. Helens, London.—A 
communication from L. Tappan, New York.—Dated22nd April, 1874. 

This invention relates to a new composition whereby a cheap, whole- 
some, and palatable article is made. The said inyention consists in the 
manner in which certain fats, lard, and oil are changed into the con- 
sistent state of butter, also in the use of the various articles or ingredients 
herein specified. 

1397. Coatine, Surractnc, oR ORNAMENTING Woop, C. A. Bluemel, 
Globe-road, Middlesex.—Dated 22nd April, 1874, 

Oil varnish is combined with white lead, chrome yellow, royal green, 
and a small portion of red colouring matter. 

1398. Distyrectinc anp Deoporistna, BE. Hart, Queen Anne-street 
Marylebone.—Dated 22nd April, 1874. 

Chloride of calcium or magnesium or sodium are combined with 
hydrochloric or other cheap acid. Or the combination is made of 
chloride of calcium vr magnesium with a small proportion of chloride of 

jum, 
1399. APPARATUS FOR THE TREATMENT OF Recrat Diseases, W. R. Lake, 
ion. —A communication from W. D. Ludlow, 
New Work, —Dated 22nd April, 1874. 

The said invention relates to a simple apparatus for the treatment of 
piles and other rectal diseases by the application of a dry cold surface 
to the rectum and adjacent parts, the required coldness of the applied 
surface being produced and maintained by the circulation of a cold 1 uid. 
1400. Avromatic Repratine Fire-arms, C. F. Humbert, Watford, and 

D. Joy, Middlesbrough.—Dated 22nd. April, 1874. 
This invention has for its object the protection of growing crops or 
fruit from the depredations of birds or game, and the detection of 
and p and in a tically firing 
off charges of gunpowder or other explosive. A series of barrels are 
employed with the usual appliances of — and caps for igniting their 
contents, and a series of hammers actuated by sprinys, which are relieved 
one after the other at given intervals by a weight or spring which is 
governed by a float oo. in a suitable vessel by a liquid which is 
allowed to paas off, and so to lower the float, or Ay! a piston running in a 
cylinder which is filled with a fluid ; the egress is checked at will to regu- 
late the follo explosions, or the inventors use one or more hammers 
passing over the barrels, or they use a fan as the retarder for the action 
Pf th the hes ht or spring, coupling it to the letting off action by clock- 
work, or they use a pendulum, or drive the letting off gear by a ‘‘ wind 
miil, 9 or they combine any of the above arrangemments. 


1401. Raistnc anp Lowerina Winpow Sasues, F. Cole, Victoria Park- 
road, Hackney.—Dated 22nd April, 1874. 


hnlished thetit 








The use of lines, weights, and pulleys is and in 
tion an iron rod or rod of some other suitable metal is attached to 
the opposite sides of each sash frame, which after passing through 
guide plates fastened to the window sill or frame, are respectively 
attached to two curved rails working in a cavity or space underneath the 
window sill left for that pu: , and through which two perpendicular 
screws also respectivel Cok without visting or falling, in such a manner 
that only by turning these screws the sashes can be raised or lowered, 
which effectually prevents their being raised or lowered from the out- 
side. 
1402. Avromatic Courtinos, F. R. Clarke and W. Hilton, Heaton Norris. 

—Dated 22nd April, 1874. 

This invention consists in constructing an automatic ones ty by 
forming on the end of the draw bar a double inclined —_, one pro- 
j vertically upwards, and the other downwards. To this draw bar 
a shackle is wm free to rise or fallin a radial direction around such 

ivot, but is retained in a —— or nearly horizontal position by 
Be with a rocking shaft dispused a short distance under- 








No. 8079, a.p. 1856, William McNaught and 

consist in making the shell in two pieces an: faye the cylindrical 

part of the valve, and making it more flexible horseshoe spring. 

1389. Lupricatina Apparatus ror Steam Encrnes, W. R. Lake, South- 
ag gee London—A communication from B. 8. Fasset, and @. 
W. Hill, Michigan.—Dated 22nd April, 1874. 

The Pty improvements consist in the peculiar arrangement and con- 
struction of a double valve upon the top of a rod, and in combination 
therewith of a device for evening the operation Of the said rod and pre- 
venting the pressure the lubricator from forcing the oil 
through the tube when the nt motionless , also in the combination 
and arrangement of the various parts. 

1890. Warer-cLosets anp Waste Preventine Apparatus, A. Crawford, 
Glasgow.— Dated 22nd ae 1874. 
In the improved wa‘ 


ter-closet a main discharge valve is a 
epherically-shaped, di disc ok en Fe EO on an annular rubber seat, = 
carried by an arc-sha| passes out through an aperture in 
side of thé valve fe to an external axle, by turning which the os ay i 
opened or closed. The overflow for the —_ is made in the u 

basin is fixed instead of 


= of the metal seat, into which 
‘ormed th h the side of the basin. The closet is su with water 





compression between two corrugated yieces of steel. An arr 
for causing variation of the number of layers, and consequently of , 


by a pipe proceeding — a — valve in connection with an inter- 





resistance at different points of the piece. A me of p 


by- 
tubes or casings put on hot and filling the spaces between ‘the wires, A 


casing or jacket embracing the tube, and held in front either b 
joctien or by the adhesion resulting from ite penetration into 
»etween the wires, and behind by a screw tightened up against the back back 
ofthe tube. The principle of an initial ion given to the casing or 
jacket, either by putting on hot, or by the vy tightening up of the back 
screw. The use of wrought iron rolled and soldered intoa tube. If the 
breech is closed by a screw, the use of a screw, the sof which are 
cut helicall = not following a gen fonda cy A method of mounting, 
which pag bet eae the = carriage 
interlorly. with springs 


by the aid of oe Sa 
iotended to dead: shock due to th the reooll 
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pe, which last communicates directly 
with the main. The duplex r ve comprises a flexible diaphragm of 


vulcanised es one side of which is exposed to the from the 
main. An @ je through the centre of phragm, and is 
fitted with a'metallic rin to act as aseat to a small rubber valve attached 
to a spindle out through «stafing box This smaller valve is on 
the si: pod ite to the service inlet, and it gives access 
(when no! in SS Pa a 


d Moa} ~~ 80, the k ° diaphragm closed against one 
or mane culiate’ leading to the -i- 4 
1891. Uritisatioy and Apr — or Gasworks, G. H. Forbes, 
A to the present ention the inventor subjects the foul or 


neath the wagon or carriage, and 4 4 weighted for that purpose. 
—— rocking shaft is continued to each side of the carriage or 


m, and carries hand levers fone os: the shackles when un- 
cougting. In the act of coupling (which is effected by simply paaine 
the or wagons together) the shackle from one of the carriages 


or wagons slides along one of the inclines on the double hook of the next 
or wagon, and f g behind it is so secured. A similar locking 
action takes place with ue Shackle from the other wagon or carriage, 
and the result is a doubie -onnection equivalent to me » present system of 
double hooking of goods wagons. The by means 
of the hand levers conn to the rocking sat hereinbefore described, 
by actuating which the shackles can be raised from behind the double 
hooks, and en may 
1408. Firertaces, W. R. Late, thampton-buildi London.—A 
—— tion from M. A. Cushing, Aurora, Illinois.—Dated 22nd 
A 
mis esa inves invention consists, First, in a tubular combustion chamber 
which presents an enlarged heating surface to the currents of air passing 
in contact therewith; Secondly, in the combination with the ashpit and 
smoke flue of the said fire = of a dust flue and damper arranged and 
operating as herein vet f 
1404. Exrractina 4npD ain Copper, A. Gallico, Catherine-cow 
ee .—A communication from M. Stella, Turin. —Dated ted Sand 
A 18 
mistae' ie ground and watered wie salt water, i. roasted, afterwards 
watered again with salt water, then exposed in suitable basins or 
tacles, in which ve material is lixiviated with salt water and 
uric acid. The material being d to the of a thick 
hala, is Paared through a succession of basins or receptacles and filtered, 
and eventually compressed and dried. 
1408, Raisine Sunken Vesse1s, B. J. B. Mills, Southamp - 
A communication from G. Rocco and F, Pautrier, Turin.—Doted 
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means of wejghts, the suid weights being removed after the attachment 

of each air vessel to the object it is desired to raise. These improve- 

— are also applicable to submerging heavy objects in determined 

positions, : 

1406. PorTaBLe and oTHeR Hor Air, ¥iPour, SHOWER, AND MEDICATED 
Batus, W. P. Wyatt, Percy-square, Clerkenwell.—Dated 22nd April, 
1874. 

This invention relates to improvements in hot air, vapour, shower, 
and medicated baths and bath apparatus of the character described in the 
specification of letters patent granted to David Jones and the said 

illiam Patch Wyatt, dated the 23rd October, 1872, No. 3128; and an 
important feature of the present improvement consists in supplying the 
interior of baths with pure heated air in place of burnt or vitiated air as 
heretofore ; also in improved arrangements of the heating and shower 
bath apparatus and surface up» which the patient or user of the bath is 
supported. 

1407. Se.r-actinc Catcues on FastENtNGs For Doors, £. H. Taylor and 
J. W. Taylor, Barnsley—Dated 22nd April, 1874. 

This invention relates to improvements in self-acting catches or 
fastenings for securing the doors of railway and other wagons or trucks, 
whereby the ordinary studs, cotters, and chains are dispensed with. 
According to this invention, the self-acting catches consist of a lever 
catch or pawl moving on a pin carried by a plate or bracket fixed to the 
body of the wagon. The lever catch is prevented from rising by means 
of a weighted lever moving on a pin or stud, so arranged as to be readily 
moved out of and into position for opening or closing and securing the | 
door of the wagon. 
1411. Packtnc on MAkina uP Baos or Sacks, J. Laird, jun., Forfar.— 

Dated 23rd April, 1874. 

The feature of novelty which constitutes thia invention is the packing 
of bags or sacks for shipment, rolled into round or drum-shaped bolts, or 
lapped into flat or oblong packages of continuous web. 

1412. Heatine Feep-water, J. Taylor, Rawtenstall.—Dated 23rd April, 
1874. 


The inventor applies a grating formed of tubes within the downcast 
flue at the back end of the boiler, so that the heated gases flow through 
the said grating. The feed-water is forced through the tubes in the said 
grating. 

1413. Srartixe Sream Esoryes, J. F. Spencer, Great George-street, West- 
minster, and W. Iaglis, Bolton.—Dated 23rd April, 1874. 

This invention consists in providing single engines having ouly one 

crank, or two or more engines working together having cranks in line 


with or opposite each other, with a small supplementary engine in order | 


to secure certainty in starting in either direction. The piston of this 

7 prem engine is permanently connected to a crank on the main 

shaft, or on a countershaft geared thereto, at or about right angles with 

the main crank. The supplementary engine is provided with valves or a 

slide worked by hand gear when it is used for starting the engine. 

When the engine is at work the piston of the supplementary engine is 

simply moved by the main engine without steam pressing upon it, the 

valves or slides being so arranged xs to permit free passage from the one 
end of the cylinder to the other, or from both ends to the condenser or 
the atmosphere, 

1414. Ispicatine THE Sreep or Rotatixe Snarts, H. 8. Barron, Lang- 
dale-read, Greenwich. —Dated 23rd April, 1874. 

This invention relates to the application and use, in connection with a 
rotating shaft or body whose speed is to be indicated, of a centrifugal 
pump adapted to receive motion from such shaft or body, and to operate 
upon a body of liquid in connection with a gauge or indicator in such 
toanner, as by changing the height of the column of liquid supported by 
the pump as the speed at which it is driven from the rotating shaft or 
body varies, to canse the necessary indications to be produced by or upon 
the gauge or indicator. 

1415. Deoporisation AND UTiILisation or Sewace, W. R. Lake, South- 
ampton-buildings, London.—A communication from L. Hesse, Melbourne. 
—Dated 23rd April, 1874. 

The improved method of deodorising and utilising sewage which forms 
the chief part of this invention consists, First, in distilling it; and 
Secondly, in providing some suitable ingredient for retaining the valuable 

ortion of the vapours given off from the boiler or retort. The apparatus 
n which the inventor conducts these operations consists of an agitator 
working in a large reservoir, one or more boilers or retorts, and a series of 

Woolff's bottles to each retort. 

1416. Inpicatixe axp Recorpine Distance, F. 0'C. Robinson, Manchester. 
—Dated 23rd April, 1874. ‘i 

The features of novelty in this invention consist in mounting a turbine, 
fan, or water wheel in a casing or tube affixed to the keel or other con- 
venient part of a vessel, and connecting such turbine, fan, or water wheel 
by suitable gearing with counting and recording mechanism mounted in 
a dial case situated upon the deck of the vessel; and thus as the vessel 
preceeds along the rush of water through the casing or tube causes the in- 
dicating aud recording mechanism to be actuated as and for the purpose 
described. 

1417. CLeansino Tin orn Terne Prates, D. Edwards, P. Jones, and D. 
Daves, Swansea.—Dated 23rd April, 1874. 

The bran, or sharps, or other substances employed as the cleansing 
medium, is fed by a hopper or feed means to rubbers, which have sliding 
motion given to them and are formed with holes, inclined or otherwise, 
to facilitate the passage of the cleansing media through to the surfaces of 
the plates to be cleansed, and thence to a receiver for it. The plates to 
be cleansed are fed to or placed between these rubbers, and are by them 
conducted to between pairs of rollers. The first pair of these rollers is 
covered with chamois leather, sheepskin, india-rubber, or other suitable 
substances. The second pair are called brushes, and are covered with 

lheepskin or other suitable soft material. and so on; the third and each 
alternate pair of rollers being formed like the first pair; and the fourth 
pair and each succeeding alternate pair like the second pair of rollers, 

the last pair of rollers of the series employed conducting the plates to a 

barrow or other suitable receptacle. 

1418. Ironixo, Pressine, on SmMooTuinc CLorH AND OrnER Faprics, 
R. B. Sanson, Globe-road, Middlesex.— Dated 23rd April, 1874. 

The First part of the aaid invention relates to the combination of a 
come arm with a press-board which is movable vertically, und is raised 

y means of a treadle to produce the required pressure. The Second part 
of the said invention relates to the construction of the said jointed arm. 
The press-boards of this improved machine are reversible. Another part 
of this invention relates to the construction of the irons for this improved 
machine and other similar machines. The inventor constructs them 
either entirely of ordinary brass or bronze or of the metal known as 
pbosphor bronze or similar metal or alloy, or with their lower part of such 
metal or alloy and their back or top with the handle ot cast iron. He 
also constructs detached irons in the same manner. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


COMPELLED by their heavy working expenses, the makers alike 
of finished and pig iron made in this part of the kingdom demand 
the full terms they were asking last week, notwithstanding that 
buyers are pressing them to submit to uctions. Not many 
firms can reckon upon a good trade beyond the ensuing few weeks, 
but they are content to abide the issue of waiting till the present 
orders are pretty much out of hand before they yield to the im- 
portunities of their customers. When that time has arrived 
makers incline to believe that customers’ necessities will compel 
them to pay makers’ prices. _ Customers, on the other hand 
are expecting to have no difficwii/s,in getting their orders accepted 
on the terms they now offer, wien, at the close of this month 
all the export business with thé North of Europe shall have well 
closed for the season. 

With these opposite views buyers and sellers met and parted 
to-day, Thursday, in Birmingham and yesterday in Wolver- 
hampton. At both places there was a g attendance of iron- 
masters and others, and there seemed plenty of disposition by 
buyers to purchase if they could prevail upon makers to accept 
the terms they offered ; but as makers were tolerably firm not 
much was done, 

The best thin sheet firms made :nown that their quotations would 
remain unchanged throughout /iovember. This action is especially 
noteworthy, because firms of wis class refused to drop prices at 
quarter day, when the best bar firms took off £1 aton, They 
are aided in their efforts to uphold prices by the considerable 
demand there is for tin plates, The makers of best bars are 
getting full list, and are well-of*-for specificaiions, Common bars 
may be had at 0s,, and intermediate qualities at between that 
figure and the maximum quotations for ordinary marked bars of £11 
and £11 12s. 6d. Although there is still a fair inquiry for strip, 
chiefly for gas tubing purposes, - it can be got freely at £10. Hoops 


£12 15s. and £13. Plates may be quoted at about the same prices 
as those which regulate the transactions in singles, and there is 
more competition for orders. This is due first to the greater 
demand for sheets, and next to the competition of the North of 
England firms, from whom exporting merchants can obtain supplies 
for shipment to Northern Europe, vid Hull, at prices under those , 
which are possible in relation to Staffordshire iron. owe 
The mill and forge proprietors experience difficulty tn getting | 
pigs delivered with sufficient regularity to keep the puddlers as | 
work. The remark applies alike to hematites brought into this 
district, and also to the commoner kinds smelted hereabouts. 
Vendors of good hematites would not either to-day or yesterday 
accept less than £4 12s. 6d. per ton, short weight, delivered. 
The ironstone produce of this district is meeting a ready sale, 
and there are large importations of pottery mine from North 
Staffordshire, and raw ore from Nottingham, Lancashire, Somerset, 
and other districts. 

The collieries are better employed, but few are ne with 
work, About Wolverhampton forge coal can be got freely at 11s. 
per ton. Best furnace coal is strong in the Dudley district at 


| 18s. and 18s. 6d, 


Some uneasiness is being shown amongst colliers, about Dudley 
in particular, owing to a notice from the Earl of Dudley and 


| several other masters, that the men must, throughout the winter, 


begin to work, not as heretofore at six, but at seven o’clock in 
the morning. The employers desire the change in order to save 
the fuel which is usually consumed in the burning of beacons to 
light the colliers to their work. So considerable has been the 
consumption in this way that there are colliery firms who, during 
the winter, have burned hundreds of tons in lighting the way for 
their miners. The men display their tomary picion, and 
say that they shall resist the notice in the belief that it means some- 
thing more than it expresses. Their agent has asked to have the 
notice postponed until it can be debated at a conference of masters 
and men which will have to be held upon the wages question 
shortly. 

The Mines Drainage Commissioners met on Wednesday at their 
offices in Wolverhampton, and took steps for extending the exca- 
vations already begun upon the surface. At the same time needed 
arrangements were made in relation to the hearing of appeals 
against the rate. 

The usual effect of a declining wages’ scale appears amongst the 
ironworkers in this district. They are not all able to understand 
that a reduction is necessary if they are to get work. Such men 
are attributing the drop to the operations of their union as repre- 
sented by the men’s side of the conciliation board, and there is 
some talk of the restarting of a local union. But the bulk of the 
ironworkers are satisfied that the reduction was no more than 
should fairly be looked for, and they discountenance secession. 
Such men, while they do not abandon unionism, are rather en- 
couraging the contributing of funds for co-operative ironmaking, 
as recommended to them some time ago by Mr. Rupert Kettle. 
By the leaders appeals are being made to the rank and file of the 
men to adopt this course. Simultaneously they are being urged 
tv subscribe towards the support of those of the puddlers in Wales 
who have been called upon to submit to a further reduction in 
their wages. I am afraid the co-operative movement does not 
look very promising amongst the ironworkers. Amongst the coal 
miners in North Staffordshire, on the other hand, the movement 
appears likely to be a success. There the colliers have dey osited 
upwards of £700 as evidence of good faith in negotiations for the 
purchase of a colliery to be worked upon co-operative principles 
by themselves and some West Yorkshire miners. 

As to the miscellaneous products turned out of shops and fac- 
tories in and about Birmingham, I have to report that during the 
week a reduction has Leen made of ls, to 2s. per cwt. in the rate 
for axles, anvils, vices, and heavy hammers. The supply of edge 
tools for cultivating in Northern India and elsewhere is much 
under the demand. Animation continues to prevail in the iron- 
wood screw branch. The Birmingham Screw Company are build- 
ing a branch establishment at Smethwick. Ironplate goods are 
in excellent request, and metallic bedstead makers are experienc- 
ing growing activity as well in best as in common kinds, Tower, 
barrel, and cupboard bolts have just experienced a net reduction 
of 10 per cent. The brassfoundry departments are all in full 
swing, and, owing to the under supply of hands, many makers are 
greatly in arrear in the delivery of goods. Increasing animation 
is characteristic of the lighter branches of trade. The winter 

rospects are generally favourable, though as to some classes of 
ceiver merchants report makers as pressing for orders. 

The welders and scrap turners and the day labourers in the 
employ of Messrs. Whitehouse and Co., of the Globe Tube Works, 
Wednesbury and Great Bridge, are on strike, the former against 
a reduction of 10 per cent. in their wages, and the latter against 
an extension of their working hours from nine to ten per day, 

In a letter addressed to the South Staffordshire and East 
Worcestershire Institute of Mining Engineers, read at an ordinary 
monthly meeting on Monday at Dudley, Mr. Walter Ness, Govern- 
ment mining engineerin India, described a coal-field in thatcountry. 
At 200ft. deep coal, he said, was 50ft. in thickness in some places 
with only lft. of carbonised clay between. Three seams formed 
29ft. throughout 1000 acres proved, and the mineral contained 
from 500 to 600 gallons of water per minute. All the measures 
were deficient in fossils, leading to the belief that the coal had 
drifted to its present position, and pieces of rock rounded off that 
had been found showed hard travelling. Other observations 
indicated that the coal was deposited in small ‘‘lagoons” or basins. 
The pit now being worked by Mr. Ness he believed will yield 
twenty miilions of coal. The analysis showed ash and water in 
excess of Great Britain, but fixed carbon was likewise in excess, 
Considering the enormous expense to get coal to India from 
— the writer thinks that it might safely be said that the 
Indian coal is pro rata better. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


In the iron trade of this district a very fair amount of business 
has been done during the past week, especially as regards pig iron, 
for the forge qualities of which there has been decidedly more 
demand, several large contracts having been arranged during the 
last few days. For this description of iron prices have been stiffer, 
and there has been a better tone in foundry qualities, which are 
also in demand for early delivery. The quotations range about as 
under: No, 3 foundry for prompt delivery in the Manchester 
district, about 74s. 9d. per ton, but in running contracts for for- 
ward delivery, concessions of 1s. or so per ton are obtainable. 
Forge qualities are worth about 66s. 9d. per ton delivered. In 
manufactured iron there has been no material change in prices, 
bars being worth from £9 5s. to £9 10s. and £9 15s. per ton 
delivered ; but this is easily explained, as, of course, until pro- 
ducers see their way through the present coal difficulty caused by 
the West Lancashire strike, they are not very much disposed to 
enter into further engagements, and merchants and consumers, on 
the other hand, are also indisposed to place new orders until they 
can more certainly calculate upon receiving deliveries. Notwith- 
standing this, however, there appears to be amongst buyers a 

dually growing confidence, and in some instances they have 

m covering their requirements for the next six months at slight 
concessions on the present market rates. The trade of this dis- 
trict may therefore be idered altogether to present more 
healthful ae, the only stumbling block being the temporary 
scarcity of coal to which I have already referred, and which, by 
preventing some of the —— forges working up to the full 
production, has necessarily lessened the output of finished iron. 

In the coal trade there is not much change to notice. A great 
pressure on the limited supplies of the Lancashire collieries which 








are selling at £11 upwards. Singles cannot be bought at und 
£12 10s., and the more general prices of relisble qualities ed 


are at work, is still caused by the continuance of the strike in the 
Wigan, St, Helens, and Tyldesley districts, and Lancashire coal has 





been rather difficult to obtain during the past week, but wants have 
generally been covered without much difficulty from other districts, 
the question being one chiefly of railway rates, which affect the 
prices in this market to the extent of from 2s. to 4s. per ton, 
according to the district from which the supplies are drawn. In 
the Manchester market there has been no alteration in the list 


| rates, but prices generally have been much stiffer; merchants have 


had to pay advanced rates; in the outside districts prices have been 
much higher. 

The strike in the West Lancashire district continues without 
much change in the relative positions of the two parties. The 
masters maintain a very firm attitude, and amongst the men there 
is as yet no general movement towards resuming work, but there 
is no doubt that a great deal of dissatisfaction prevails, and that a 
large number would return to work were it not for the influence 
of those who still hold. At some of the pits a few men have gone 
down, and in tie St. Helens district there has been a considerable 
number working on and off. This is regarded as an indication of 
the gradual break up of the strike, and amongst the most sanguine 
there is a belief that work will be resumed in the course of a very 
short time. “ 

The annual meeting of the south Lancashire and Cheshire Coal 
Owners’ Association, which was largely attended, was held on 
Tuesday at Manchester. Mr. Wm. Bryham, of Wigan, retired in 
rotation from the presidentship, and Mr. Isaiah Buoth, of Hollin- 
wood, was elected to the office for the ensuing year. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE alterations manifested in the iron trade of the North of 
England during the past week are so few and so insignificant that 
very little is left to report. At Middlesbrough very little business 
was done on Change on Tuesday, the makers of pig i-on havinga 
firm impression that prices are destined to advance, There are, 
however, scarcely any appearances to favour this presumption. 
In all its departments the finished iron trade is dull, and the 
interdependence existing between the crude and the finished 
branches of the iron trade renders it a matter of certainty that 
where the one is depressed the other must sooner or later fall into 
the same condition. Transactions are meanwhile being arranged 
to a limited extent on the basis of 65s, for No. 3, other qualities 
being quoted in proportion. 

Considerable progress has recently been made in Cleveland with 
the formation of a new and independent national association of 
blast furnacemen, to be distinguished from the National Union 
of Amalgamated Ironworkers, with which the blast furnacemen 
of the North are now affiliated. The new union aims at the 
abolition of Sunday labour, and the reduction of the hours of 
labour from twelve to eight per shift. 

The finished iron trade has not at all improved since the date 
of my last report. Many of the rail mills are working short time, 
while one or two have been entirely stopped. What the reasons 
may be for the depression of the rail trade many people are at a 
loss to know. It is, however, unmistakable that it arises in the 
first place from the stagnation that has overtaken railway enter- 
prise abroad as well as at home. There are those who maintain 
that the rail trade of the North of England will never be what it 
has been, owing to the increasing demand for steel rails ; but this 
raison d'étre is rather discounted by the growing dulness in the 
steel rail trade, the steel makers of Sheffield being at the present 
moment quite as short of work as North of England firms, while 
the best reply to the other allegation that Welsh competition has 
eclipsed the North of England, is furnished by the fact that most 
of the rail makers of the principality are extremely short of work. 

The prospects of the iron trade in Cleveland have this week 
been still further clouded by the almost complete stoppage of the 
Darlington Ironworks. The works of this company are said to be 
the largest in the world devoted to the production of iron rails. 
For many months past the Springfield Works, where the pig iron 
is converted into puddled bar, have been idle, but now the whole 
of the forge hands have been discharged, leaving only a few mill- 
men remaining in the works where 1400 men are usually employed. 
This event is a serious blow to the district. 

A great deal of distress prevails among the unemployed iron- 
workers and their families, and subscriptions have in several 

uarters been organised for their relief. It is calculated that 
there are at least 6000 to 7000 men and boys out of employment in 
connection with the different ironmaking establishments in the 
Cleveland district, and at the present time the condition of trade 
is so bad that there is no work for them elsewhere. 

Notice of a reduction of wages equivalent to 10 per cent, has 
been given to the iron shipbuilders on the Wear, and a similar 
notice has been given to the shipbuilders of the Tyne. Most 
of the shipbuilding firms on both of these rivers have recently 
undertaken new orders, but in order to enable them to be exe- 
cuted at @ profit, as well as to allow of their quoting successful 
prices for other specifications now being given out, a reduction of 
wages has become absolutely necessary. 

The Darlington Forge Company are also reducing the number 
of the workmen in their employment, and have given notice of 
— intention to reduce the wages of those still remaining at 
work, 

An excellent deposit of salt has been found on Teesside by 
Messrs. Bell Brothers, of; the Port Clarence Works. The firm 
have been boring for the last six or eight months with the diamond 
rock drill—Major Beaumont’s patent—and success having at last 
rewarded their exertions, itis probable that the manufacture of 
salt will be commenced on Teesside, There are at least 690,000 to 
700,000 tons of salt annually consumed by the chemical manufac- 
turers on Tyneside, so that the discovery of a good bed of salt 
at Middlesbrough will be a great gain to the chemical trade of the 
Tyne by cheapeuing the cost of the commodity, which they are now 
compelled to bring all the way from Cheshire. 

The programme of the Cleveland Institution of Engineers for 
the ensuing session has just been issued to the members. The 
session opens on Monday next with an inavgural address by Mr. 
Thos, Wrightson on the progress of engineering, as likely to be 
affected by recent discoveries in physical science. Papers have 
been promised by Mr. J. 8. Jeans, of Darlington, on the position 
of Cleveland in relation to theiron tradeof the world; on the Howard 
boiler, by Mr. David Joy, Barrow-in-Furness ; on the effect of me- 
chanical construction of trucks on the demurrage question, and 
a proposed remedy, by Mr. Charles Wood, Middlesbrough ; on the 
practical objections to reversing rolling mills for plates, and a pro- 
posed substitute, by Mr. E. Hutchinson, of Darlington; on the con- 
struction of foundries, and the need of more mechanical appliances, 
by Mr. J. M. Oubridge, Middlesbrough ; on the introduction of 
vertical blowing engines into Cleveland, by Mr. J. Gjers, Middles- 
brough ; and on Capt. Galton’s improvements in heating and ven- 
tilating, by Mr. E. B. Marten, Stourbridge. 

The award of Mr. Russell Gurney, M.P., has not been published 
up to the time at which I write, and in the absence of a settle- 
ment of the wages question in the Durham coal trade, business 
continues at a comparative standstill, no energy or speculation 
being apparent in any department of the staple industry of 
Durham, The arbitrator's award is anxiously looked for, and 
expected every day. Prices meanwhile remain unaltered, but 
the tendency is still downward owing to the enormously large 
stocks in the hands of colliery owners. 

A brisker business has lately been done in the steam coal trade 
of Northumberland, and freights during the last week have been 
less difficult to obtain. 








THE FERRARA WATERWORKS.—We understand that the great 
compound engine centrifugal pump constructed for these works by 
Messrs. John and Henry Gwynne, of Hammersmith, have been 
successfully started. The pump, working under a head 18in, 
higher than that guaranteed, delivered far more than the antici- 
pated volume of water, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

BusINEss appears to grow duller in several departments, 
although in others—alluded to at some length in my last two or 
three communications—there is an encouraging amount of activity. 

The Bessemer steel trade, for instance, is very quiet ; so inani- 
mate, indeed, that I hear it stated that one of the largest firms 
has not for some time past averaged more than two or two and a- 
half days’ work per week in that department. I do not guarantee 
the absolute accuracy of this statement, but I have every reason 
for believing it not to be very wide of the mark, seeing that an 
effort is being made to reduce the workmen’s wages to the extent 
of 9d. per ton. The men object to this reduction being enforced, 
and there seemed, a few days ago, some probability ofastrike taking 
place, but I now hear that a compromise is likely to be made. 
Concurrently, there is no improvement in the steel rail trade, in 
which it is practically impossible for orders to be executed ata 
profit so long as prices are at their present excessively low level ; 
the competition of the South Wales firms in this branch is keenly 
felt hereabouts, it being asserted that certain of them are now 
tendering for steel rails at £8 10s. per'ton. With Bessemer pig 
iron at £4 15s. per ton it seems difficult for there to be any profit 
at these figures. Locally it is understood that steel rails are 
offered at £11 10s. for November delivery, £10 10s, for December, 
and £9 5s. to £10 for next spring. Ordinary forge pig iron is 
quoted at 68s. to 70s. per ton, whether of local production or of 
Cleveland make. 

John Brown and Company, Limited, are, I believe, now making 
spiegeleisen for sale as well as for their own use, and the 
current price is understood to range between £8 and £9 per ton. 
There is very little change in the prices of hematite ores, If any- 
thing there is a tendency towards lower figures—a tendency which 
will probably become more pronounced very shortly, seeing that 
the Bilbao Iron Company expect to be in a position to commence 
shipping ores from Spain to England at the rate of 1000 tons per 
diem, within the next week or ten days. Advices from the Bilbao 
district state that all along the face of the Galdames iron moun- 
tain —a distance of nearly three-quarters of a mile—there are 
already large stacks of ore waiting for wagons, in which it will 
be conveyed down to the shipping shoots. The Republicans offer 
no obstacle to the proper development of these works, but the 
Carlists appear desirous of preventing anything being done. The 
company has already built a quay and enclosed a portion of the 
foreshore for a length of 1000 yards, and are also deepening the 
channel to a depth of 16ft. below low water. A dredger, capable 
of raising 800 tons daily, is at work for the last-named purpose. 
An area of land has also been secured for workshops, officez, and 
workmen’s dwellings—part of these being now in a forward state 
of erection, 

On Monday the new offices of the South Yorkshire Miners’ 
Association at Barnsley were opened with some degree of 
ceremony. The building is in the Italian style of architecture. 
The first stone was laid in April, 1872, the total area occupied 
— erection being 484 yards. There are committee rooms, 
offices, a book room, a council room (50ft. by 25ft.), ante-rooms, 
&c,, as well as two houses for the use of the two secretaries, 
Messrs. Normansell and Casey. The original estimate for the 
building was about £400), but the prices of materials have been 
so greatly augmented since then that it is highly probable that 
nearly double that sum will have been expended. Mr. Samuel 
Plimsoll, M.P., and Mr. Mundella, M.P., had been expected to be 
present, but were not able to attend. There were, however, a 
number of the leaders of various miners’ associations, &c., present, 
together with about 100 delegates. Mr. Normansell congratulated 
them that they now had a house of their own, and Mr. Casey, 
after dilating in a similar strain, concluded by stating that in a 
few days the association hoped to become proprietors of a colliery. 
If God spared him and his colleague another twenty years they 
intended that strikes and lockouts should be done away with in 
South Yorkshire. 

Very greatly to the surprise of most people, particularly those 
engaged in one branch or other of the iron and steel trades, it 
became known at the close of last week that there was likely to 
be a further advance in the prices of various descriptions of coal. 
1t appears that this apparently extraordinary resolution was passed 
at a meeting of the South Yorkshire Coalowners’ Association, 
held at the Victoria Station Hotel, on Tuesday last—the advance 
being fixed at 1s. per ton on all kinds of coal except small slack. 
One or two firms imposed the rise at once, but in other cases the 
circulars announcing the fact were not issued until Friday, notify- 
ing the new figures to come into effect on and after Monday, 
November 2nd. Following this lead, the East Derbyshire coal- 
owners also put up their quotations to the same extent on 
Saturday, several of the firms taking the action thus indicated 
being those having pits in the Unstone and Dronfield localities. 
It does not appear at all clear why any change of this kind 
should now be made. The house coal demand is certainly good, 
but there is no particular pressure; and even though there 
May be a strong inquiry for steam coal for shipment, it by no 
means follows that the supply is exceeded or even equalled by the 
demand. Several good colliery firms have not made any alteration 
as yet, but they can hardly do otber than make a similar aug- 
mentation before long. Slack coal is, as I have on several occa- 
sions lately stated, in very indifferent request, and can at some 
collieries only be disposed of at very low prices. This affords an 
explanation of the apparent'v paradoxical statements that whilst 
coal is being raised coke is being lowered, many of the local coke 
producers having dropped their prices to 22s. 6d. or 20s. per ton. 
Not being able to get rid of the slack coal as such, they 
are making it into coke, and as three tons of slack (worth 
only 33. per ton) will make one ton of coke (quoted at 
the above figures) it is clear that the conversion is a_pro- 
fitable one. Coalowners are, however, declining to fetter 
themselves with long-dated contracts, apparently preferring to 
take the chances of the market, many of them asserting that coal 
must and will go up as the weather becomes colder. A good 
tonnage is being sent to London for house purposes, and there are 
heavy consignments to Goole, Hull, and Grimsby, for shipment. 
The merchants naturally view the increment with much dissatis- 
faction, and are trying the effect of remonstrances with the coal- 
owners, but without any good being effected, even in cases where 
merchants have recently been taking 1000 tons per week from one 
colliery. An adjourned meeting of the masters and men engaged 
in the West Yorkshire coal trade was held on Monday afternoon 
at Leeds, Mr. R. Tennant, M.P., in the chair, in order to consider 
the question of reducing wages 20 percent. After along discussion 
the men agreed to go to work again on the old terms for a fortnight, 
during which the questions are to be referred toarbitration. The 
men will either choose Mr. Burt, M.P., and Mr. Mundella, M.P., 
or Mr. Lloyd Jones (London) and Mr. Henry Daniels (a working 

miner) as the exponents of their views, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BUSINESS in the iron trade showed a slight improvement since 
last week. There has been a better demand for warrants and 
prices are several shillings in advance of those that prevailed 
at the date of my last letter. The market was firm on Friday. 
Opening at 84s. 3d., prices receded to 833, 9d., but buyers then 
came forward, and a fair business was done, which induced prices 
to rise to 843, 3d. Monday’s market was strong, and there was a 
good business between 84s. 3d. and 843. 9d. The market was 


steady on Tuesday, when transactions were effected up to 85s, 
Larger quantities of pigs have been coming in from the iron- 
works, and, although the market transactions have been heavier 
than in the previous week, there is a greater amount of iron in 


store now than then. The quantity in Connal’s Glasgow warrant 
stores on Monday afternoon was 17,297 tons. 

Makers’ prices have advanced several shillings in value, the 
following being the quotations of the principal brands :—Gart- 
sherrie, No, 1, 105s.; No. 3, 83s.; Coltness, No. 1, 105s.; No. 3, 
83s.; Summerlee, No. 1, 97s. 6d.; No. 3, 82s.; Langloan, No. 1, 
102s, 6d.; No. 3, 83s. 6d.; Govan, No. 1, 89s.; No. 3, 80s.; 
Calder, No. 1, 105s.; No. 3, 84s.; Shotts, No. 1, 102s. 6d.; No. 3, 
82s. 6d; Carnbroe, No. 1, 94s.; No, 3,°8ls.; Monkland, No. 1, 
90s.; No. 3, 80s.; Clyde. No. 1, 90s.; No. 3, 80s.; Glengar- 
nock, No. 1, 96s.; No, 3, 32s.; Eglinton, No. 1, 87s.; No. 3, 79s.; 
Dalmellington, No. 1, 89s.; No. 3, 793.; Carron, No, 1, 100s.; 
Kinneil, No. 1, 95s.; No. 3, 78s. 

The raw iron exports appear to be in the increase. The ship- 
ments of pig iron from Scotch ports during the week ending the 
31st ult. amounted to 14,056 tons, showing an increase of 1218 
tons as compared with those of the corresponding week of 1873, 
The imports of Middlesbrough pigs at Grangemouth for the week 
were 4860 tons, giving the large increase of 3753 tons as compared 
with the corresponding week of last year. 

In the malleable trade business is exceedingly limited, and the 
prices have now an easier tendency. A fair quantity of machinery 
and manufactured iron was exported from the Clyde in the course 
of the week. 

The coal trade in the west remains dull, with the supply yet 
greatly in excess of the demand, but dealers somehow manage to 
maintain the prices, In the counties of Fife and Clackmannan 
the trade now wears a rather more cheering aspect. It is better 
than at any time since the termination of the late strike, and 
orders are coming to hand so much more readily that coalmasters 
do not look upon the state of matters in such a desponding way as 
before. There is no change in the prices, and the number of 
vessels seeking cargoes at the different ports is on the increase. 
There is absolutely no movement of any importance just now 
among the miners. They appear to be hesitating as to whether 
they shall take the advice of Mr. Macdonald, M.I’., and press for 
an advance of wages; but should the improvement in the iron 
market continue it will not be long before we shall hear of a fresh 
attempt to obtain an increase on the present wages. 

An examination of candidates for certificates of competency as 
managers of mines has just been held a* Edinburgh, under the 
Coal Mines Regulation Act of 1872. It is the fourth of the kind 
that has been held for the eastern districts of Scotland since the 
passing of the Act? No fewer than 108 candidates presented them- 
selves on the three previous occasions, and of these 79 succeeded 
in obtaining certificates. At this examination 30 competed, and 
it is worthy of note that these certificates, which are issued from 
the Home-oftice, are bringing the holders of them into more and 
more repute with the owners of mines. At the conclusion of the 
examination the candidates were addressed by Mr. Lawrence 
Hill, C.E., Glasgow, one of the examiners, who spoke of the im- 
portance of economical and safe management. He also referred 
to the necessity for proper ventilation and careful selection of 
plant and machinery, and impressed upon his hearers the 
desirableness of frequent and thorough examination of the 
machinery and general appointments, with the view of preventing 
accidents, 

Messrs. John Elder and Company and Messrs. Robert Napier 
and Sons, of Glasgow, have obtained each an order from Govern- 
ment to build a new ironclad of 5000 tons, The new ships will carry 
eighteen guns respectively, differing in size, and will be named the 
Northampton and the Nelson. The builders of the vessels will 
also supply the engines, which will be of 6000 indicated horse- 
power. The dimensions of the vessels will be 280ft. in length, 
60ft. in breadth, and 42ft, in depth. Two composite gunboats 
have been launched during the past few weeks by the Messrs. 
Napier for the Government, and they have other four in course 
of being built. This firm have constructed compound engines for 
the Moorhen and Sheldrake, and Messrs. John Elder and Com- 
pany are just now building compound engines for the armour- 
plated turret ship Inflexible, which, it is said, will be the 
most powerful in the navy, and will cost about £120,000, It 
must not be inferred from the above that the Clyde shipbuilding 
trade is in a good condition. It is true that the launches during 
the past month compare favourably with those in the correspond- 
ing month of last year, the number of vessels launched in October 
being twenty-two, with a tonnage of 23,000, as against fourteen, 
with a tonnage of 20,150, in October of 1873. But orders are 
now very scarce, and in some cases are taken more with the view 
of keeping the workmen employed than for their profitableness. 
A very large proportion of those building are sailing vessels. A 
slack winter is anticipated in the trade, together with a reduction 
of wages. It is stated that the engineers in the marine establish- 
ment of Messrs. J. and G. Thompson, of Glasgow, have received 
notice that a week hence their wages will be reduced to the extent 
of 10 or 15 per cent, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Tue ironworkers have at length held their meetings in the 
district on the subject of the threatened reduction, and have 
decided to resist it. This week meetings have been held at 
Merthyr and Dowlais, and the resolutions there arrived at were 
very decisively in favour of resistance. The speakers pleaded that 
at present the times were so bad that they had not half enough 
work, Men who formerly earned £2 a week were only getting 
35s. a month, after paying their rent and coal, so they decided 
that if another reduction were enforced, then they would 
resist it, preferring to starve in idleness rather than at work. 

With all consideration for the poor ironworkers, who certainly 
are ina bad state at present, I yet think that they overlook the 
true state of the case. It would appear that the competi tion by 
foreigners is so great that at present prices the South Wales iron- 
masters cannot compete with them. Last week a Neath firm 
tendered for 8000 tons of rails, and though they quoted at a much 
lower figure than existing quotations, a French house carried off 
the order at 20s. per ton less than their price. This speaks 
volumes. If the workmen of Wales who now complain of half 
work were to accept the reduction, I imagine that our ironmasters 
might then more easily compete, and if a flow of orders ensued, 
the condition of the workmen would be better. 

At present the ironworkers seem very determined, and there 
is a strong likelihood of a strike ; but I think that as they manifest 
a desire to reason with their employers, that an arrangement 
might be brought about midway--say at 5 per cent. reduction 
instead of 10 per cent. 

Several meetings have been presided over of Jate in Wales by 
the president of the Amalgamated Association of Miners, Mr. 
Halliday. He has lectured at Brynmawr, Rhymney, Treherbert, 
and Maesteg, on the necessity for supporting the union, and of 
opposing the new contract rules. The latter he terms infamous, 
and promises to oppose to the uttermost. 

Mr. Halliday is a man of capacity and considerable tact. It 
would be well to bear this in mind, and not to underrate him. 
He has within the last few days been able to arouse the union 
feeling, and regain a great deal of the influence which some thought 
was lost. 

One of his arguments in furtherance of this was that the time 
was coming when the colliers would need unionism to defend them. 
The ironmasters, said he, are pioneers in reduction. They are be- 
ginning with their own men; they hint at the certainty of the 
miners also being compelled to accept a10 per cent. reduction, 
and before the year is out, said he, the turn of the colliers will 
come, 

The Pentyrch men have accepted a 10 per cent, reduction for 
the ensuing quarter. 





Dowlais and Ebbw Vale there is a dearth of orders. 











At Cyfarthfa the two mills which were started have been stopped 
again, and now only one blast furnace is working. No movement 
is expected now until it is seen whether the men will accept the 
reduction or not, 

The coal output continues large, and prices are well maintained. 
Indeed, there seems quite a revival in the trade, and more anima- 
tion than I have known for a long time. 

Notices have appeared in the Welsh papers of late to the effect 
that old locomotives and carriages at Swindon, which have been 
running on the Great Western line, are for sale. The carriages 
have been bought, and are to be had for £10 each ; locomotives, 
the advertisement states, can be made serviceable for collieries as 
stationary engines. Carriages which have carried so much of hope, 
of commerce, and pleasure up to the great city, are now to be seen 
in Aberdare turned into butchers’ shops. ‘And what a trans- 
formation for the locomotive! That marvel of our century 
which has whirled so many thousands through the country, taken 
brides out of number to their happy honeymoons, merchants to 
add to their colossal fortunes, myriads to other pleasures—to end 
at last in puffing spasmodically at a colliery. 

_The depression in the iron trade appears rather to increase than 
diminish ; there are no orders coming in, buyers holding on until 
the reduction comes into effect. The men have expressed a deter- 
mination to resist this, but are in no position to do so, and must 
either take what is offered or starve, as com paratively few of them 
belong to the union. Quotations remain the same as last week, 
but it seems impossible to do business, even at a shade lower 
rates; buyers will not come forward until the lowest point ,has 
been touched, but when this is reached considerable activity is 
expected. 
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CLEVELAND InsTITUTION OF ENGINEERS.—During the winter 
session the following papers will be read at the meetings of the 
above-named institution, which are to be held at the Royal Ex- 
change, Middlesborough:—‘‘The Progress of Engineering, as 
likely to be affected by recent discoveries in Physical Science,” by 
Mr. Thomas Wrightson; ‘‘ President’s Address ;” ‘‘On the 
Practical Objections to Reversing Rolling Mills for Plates, and a 
proposed substitute,” by Mr. Edward Hutchinson, of Darlington; 
*“The Construction of Foundries, and the need of more Mechanical 
Appliances,” by Mr J. M. Oubridge, Middlesbrougl ; ‘* the In- 
troduction of Vertical Blowing Engines in Cleveland,” by Mr. 
John Gjers, Middlesbrough; ‘‘ Blowing Engines and Boilers for 
Blast Furnaces,” by Mr, A. C. Hill, Coatham ; **On Captain 
Galton’s Improvements in Heating and Ventilating, by Mr. E. 
B. Marten, Stourbridge ; ‘‘ The Effect of Mechanical Construction 
| of Trucks on the Demurrage Question, and a proposed remedy,” 
' by Mr. Charles Wood, Middlesbrough ; ‘‘On the Howard Boiler, 
| by Mr. David Joy, Barrow-in-Furness ; ‘‘ The position of Cleve- 





I hear that the steel trade is flagging very much, and that at land in relation to the Iron Trade of the World,” by Mr. J. 8. 


Jeans, Darlington, 
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PROFESSOR ABEL’S GUN-COTTON AND WATER 
: SHELLS. 


In our last impression we discussed some of the results 
which were obtained by bursting 16-pounder common 
shells filled with water through the agency of a detonator 
consisting of fulminate of mercury and dry gun-cotton. 
One very important point, however, we omitted to touch 
upon, and that is, whether 16-pounder common shells, 
charged as above, will prove more effectual against troops 
than they would with the ordinary bursting charge 
of powder. In order to obtain information upon this head, 
thirty-six rounds of shell were fired against a number of 
targets, the nearest of which was 800 yards off. The percus- 
sion fuzes were exploded by a screen placed in front of the 
first row of targets. Some of these shells were charged 
with water and 4 oz. of gun-cotton in a gun-metal burster; 
others with water and } oz. of gun-cotton in a gun-metal 
burster; others with 1 oz. of gun-cotton in a steel burster, 
but no water; the remainder were filled with gunpowder 
in the ordinary manner. The following table gives the 
mean result of the practice upon infantry and cavalry 
painted on the targets :— 





Hits per round. | Disabled per round. 





Shells filled with. On all |On first 


targets | row. Cavalry. | Saietry 














Water and } oz. of gun-cotton in 








gun-metal burster a 67 25 | $1 
Water and } oz. of gun-cotton in | 

gun-metal burster s. wees 90 | 64 6 | s2 
1 oz. of gun-cotton and no water | } | 

(steel burster) .. .. .. ..| 68 | 41 2 |) (8 
11b. of gunpowder... .. .. ..| 18 ; 22 7 | 7 


It was thus manifest that a better effect was obtained 
with the “gun-cotton and water shell” than by any other 
of the arrangements adopted, but, sin- 
gularly enough, that no advantage was 
gained by the employment of 4 oz. of 
gun-cotton instead of }0z. Hence it 
was resolved to adhere to the latter, 
as the size of the burster could be 
very materially reduced. Gun-metal 
was found sufficiently strong for the 
shortened cylinders, but they were 
applied to the fuzes as delineated in our 
last engraving. 

We now propose to go back to the 
place where we in our former paper 
separated the subject into two parts, 
and to take up the thread of the Ex- 
plosive Committee’s investigations as 
to the following point, describing also 
their subsequent p ings conse- 
quent upon these investigations. The 
problem to be solved was this:— 
“Whether 9in. common shells, filled 
with water and paper pulp, will or will 
not break up in the gun when fired 
— battering charges of pebble pow- 

er.” 

The object of employing paper pulp 
upon these occasions was to obtain a 
condition as nearly as ible assimi- 
lating to that of wet gun-cotton, in the 
consistence of the material used experi- 
mentally for filling the shells, it being 
ultimately intended to utilise wet gun- 
cotton for this purpose. It will be re- 
membered that the danger hitherto ex- 
perienced in the employment of gun- 
cotton in the compiessed form as a 
bursting charge for shells had been 
obviated by the application of a recent 
discovery, which had established the 
fact that that explosive, when wetted, 
was perfectly innocuous until detonated 
by fulminate of mercury in close 
contact. With a view of solving the 
problem proposed, twenty rounds of 9-in. common shell, 
filled with paper pulp wetted to saturation, were fired from 
a gun at Shoeburyness, the ordinary battering charge of 
50 lb. of pebble powder being employed. The résult was 
that none of the shells broke up, and all were perfectly 
steady in flight. 

The issue of these ex 
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I rimental trials being so entirely 
satisfactory, Professor Abel submitted a plan for a detonator | any circumstances, Professor Abel’s p 


to breaking up and dispersion by the exploding of 9-in. 
shell fitted with such bursters, but ievieg the 4 r 
eae | by wet compressed gun-cotton. Aateslin 
boarded enclosure was contrived upon the sands at Shoe- 
buryness, within which several of these projectiles, packed 
as tightly as possible with lumps of wet gun-cotton, and 
fitted with the burster before described, but having merely 
a plug screwed into the fuze-hole above it, were fired by 
means of an ordinary electric fuze through a bole in the 
plug. Some 101b. or 121b. of gun-cotton were packed 
into each shell. The result was marvellous. The shells 
burst literally into thousands of pieces, some portions being 
pelled to a distance almost in the condition of powder ! 
t was, indeed, nearly impossible to count the fragments. 
In short, the effects produced by these experiments far 
exceeded the most sanguine anticipations of the Committee 
on Explosives. 

It —— almost superfluous to make any comment 
upon the success of Professor Abel’s proposal, so far as 
regards the results obtained with the 16-pounder common 
shells charged with a gun-cotton detonator and filled with 
water. Indeed, the conditions observed by the Committee 
on Explosives in experimenting with them clearly point to 
the following conclusion, viz.:—That in actual warfare 
against troops their effect would be considerably more dis- 
astrous than that of 16-pounder common shell charged in 
the ordinary manner, the number of fragments produced 
being far greater, and the cone of dispersion of those frag- 
ments being quite as efficacious. We limit this opinion, 


| advisedly, to the probable effects “against troops,” for 
| against buildings, palisades, or earthworks, these projectiles 
; would of course be useless, the minuteness of the frag- 
| ments rendering them under such circumstances innocuous. 


Moreover, we say nothing as to the comparative advan- 





tages of 16-pounder shrapnel, and the gun-cotton and | 
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water shells, for no pattern of the former has hitherto 
been constructed which can be considered as a serviceable 
ap a large proportion of those employed having 

roken up prematurely in the bore of the gun. It is pos- 
sible, however, that a well-constructed shrapnel shell might 
prove to be, in its destructive powers, a formidable oppo- 
nent of the projectile now under consideration. But under 
lan possesses the 







and we 3 oro primer to be applied to the 9-in. com- merit of great ingenuity and qualifications of the highest 
mon shell, in conjunction with a Pettman’s percussion | value in projectiles for field service, and we sincerely hope 
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fuze, no modification of the latter being necessary. The | that his activity in elucidating the valuable properties of | 


bush of the shell is prolonged and tapped to receive a | the gun-cotton and water system will not be rewarded 
thread turned upon the top of the cylinder forming the | by the disappointment of seeing his invention taken up 
primer, which is thus an extension of the fuze, precisely as | by some continental Power, instead of by his own country, 
that adapted to the 16-pounder shell. The pro | owing to the conservative tenacity of the scientific branches 
arrangement of Professor Abel’s is shown half fullsize in the | of our army in adhering to the several classes of projectile 
accompanying engraving of a Qin. shell. It was not strictly | now extant. 

adhered to in the +9 as will be seen presevtly,| The successful results obtained by bursting 9-in. common 
but will doubtless ultimately adopted should the | shells filled with wet compressed gun-cotton, through the 
application of wet gun-cotton as a bursting charge be | agency of a small dry gun-cotton detonator, lead us also 
finally approved by the War-Office authorities. The | to the conclusion that such an arrangement would tell 
burster was 5}in. long and contained 672 grains of dry | fearfully in the bursting of a shell amongst « ship's crew, 
compressed gun-cotton. The detonating cap consisted as | or in resisting a boat attack upon fortresses. No 9-in. 
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Y, %| Transactions of the Society of Engineers for 1872. London: E. 
and F. N. Spon. 


In addition to the usual “Inaugural Address” of the 
President for the year, the volume contains several 
interesting and original papers, most of which have 
from time to time a aaaal ae our columns. The first of 
these, “ Examples of nt Practice in American Locomo- 
tive Engineering,” enters into the ey ints of dif- 
ference existing between our system of building locomo- 
tives and that in general use on the other side of the 
Atlantic. Some of these are no doubt necessitated by the 
different conditions which obtain in the two countries, but 
others are pure matters of practice which are open to dis- 
cussion. It is to be remarked that American engineers 
still adhere to the bar frame, which was employed 
some years ago in this country to a considerable ex- 
tent, but has since given way to the plate frame. A 
point worth noticing is that the Americans have been more 
successful in the application of steel tothe manufacture of 
their fire-boxes than ourselves. Our steel appears to be too 
hard and too brittle, so that on a great many railways 
copper is extensively used for the plates of fire-boxes. 
While each type of locomotive must retain some of its own 
distinctive features, a fusion of the two systems of building 
with respect to certain details would probably be attended 
with great advantage to both parties. 

The question of “ State Railways,” or, in other words, 
whether it would be advisable for the Government to take 
up and work all our existing lines, forms the subject of the 
next paper. The example of the telegraph lines was 

uoted as a strong argument in the discussion which 
ensued on the reading of the paper by the advocates on 
the one side. Weare inclined to side with the opponents 
in their opinion that there is no 
analogy in the two instances. For 
the rest, although interesting to engi- 
neers, the whole matter is one of 
public policy, and if agitated beyond 
certain limits will eventually be settled 
by the Legislature. The two following 
communications are devoted to the sub- 
ject of “Electric Telegraph Instru- 
ments” and “Electrical Batteries.” 
Of the former, the needle instrument 
was the first to come into practical use, 
and established the feasibility of tele- 
graphing by electrical agency. In 
using the needle telegraph, unless a 
pause occurs after each word, the same 
person cannot both observe and write 
out the message. The necessity for 
two operators is dispensed with in 
Bright’s bell telegraph, in which the 
signals are audible, and the operator's 
sight is at liberty to direct his hand. 
Two bells are employed, and the same 
code of signals is adhered to as in the 
needle telegraph, with the exception 
that the visible deflection of the needle 
in the one instance is replaced by the 
audible blow on, the bells in the other. 
The next type of telegraphic instru- 
ments is the Alphabetical, which may 
be divided into two classes, the record- 
ing and the non-recording. Wheat- 
stone’s arrangement for the first of 
these, and Morse’s for the second, seem 
to have met with most favour. Elec- 
trical batteries appear to have been on 
their trial. Probably the Government 
in taking over the telegraphs came to 
the conclusion that the companies did 
not employ the best descriptions. 
At the time the paper was written 
which we are noticing several forms 
were before the authorities. Among 
these the Highton battery has given very good re- 
sults, 

In the paper “Milford Haven and its New Pier 
Works,” the reader will find a very ingenious contri- 
vance in connection with the hydraulic machinery for 
raising and lowering the trucks. By its means the 
descending load is caused to return or economise a portion 
of the water and power originally employed in raising it. 
A reference to the illustrations will explain the plan of 
working. 

The following communication opens up a question which 
is still sub judice, and relating to “Continuous Railway 
Brakes.” Unfortunately for our review, the paper is 
incomplete, the second and more important part belonging 
to the next and forthcoming volume of the J'ransactions. 
The reader will find in the present portion an excellent 
description and illustrations of Wilkin and Clarke’s chain 
brake, and of Barker’s hydraulic brake, The subject of 
atmospheric and electric brakes and others, including the 
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_ well-known Westinghouse brake, is treated of subsequently 


before of 25 grains of fulminate. In order to determine | shells filled with gun-cotton have been as yet submitted to | 


whether 9-in. shells fitted with these bursters would with- | the test of being actually fired against targets, with a view 
stand the shock of di , Several rounds were fired | of determining the amount of hits which would be made, 
filled with water. The cylinders were crimped on to the and the consequent number of casualties, but there is no 
bases of dummy Pettman’s percussion fuzes, All exploded | reason to doubt, from premises already arrived at, that 
prematurely in the gun, thus plainly showing that the use they would bear the shock of discharge, and that the 
of water in bursting 9-in. shells must never be contem- | cone of dispersion of the fragments would have propor- 
plated. Similar shells were then filled with wet paper | tionately as telling an effect upon surrounding objects as 
Pulp, and the attachment of the burster being slightly | that of the 16-pounder shell. 
modified, several rounds were fired with the most perfect : 
success. It is true that the cylinders were in some instances 
bent, but a slight thickening of the material employed 
in their construction would obviate such a difficulty, 

this point being also satisfactorily decided, it only re- 
wained to ascertain the effects that would be produced as 








Fog Horns.—Professor Holmes has expressed a desire to 
introduce into the Navy a new pattern of fog horn constructed on 
scientific principles, and we understand thatthe Admiralty 
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| cheese, 10,753, 605f.; silks, 140,716,800f.; straw goods, 


contemplate the issue of a small number for trial.—Naval and 
Gazette, ' 


in the second part. We are happy to find that the Society 
of Engineers is rapidly making good the promise of the 
Council that the 7’ransactions should be published = to 
date as rapidly as possible. One more volume, which is 
already in the press, will be issued in a short time, and 
complete so far a valuable record of scientific and engi- 
neering progress and works. 





THE Swiss Times says that in the year 1873 the United States 
imported from Switzerland articles of the following values :— 
Woollen and cotton fabrics, 15,261,000f. ; embroidery, 56,439, 200f. ; 

11,490, 2008. ; 
clocks, watches, and articles for their manufacture, 67,881,7 L3 
and musical boxes, 2,254,600f. These figures are exclusive of the 
—— into Baltimore and one or two other small ports ; but they 

ill nearly represent the total of the trade, since New Y ——— 
about 95 per cent. of all the merchandise sent to the States from 
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LEGAL INTELLIGENCE, 


———s 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
NoveMBER 10 anp 11, 


(Before Sir J. Cotvine, Sir B. Peacock, Sir M, Surru, and 
Sir R. Couurer.) 
RE HENRY’S PATENT. 


Tue hearing of this application for prolongation, which stood ad- 
journed from last week, was resumed on Tuesday morning. 

Mr, E. H. Newby was again called and cross-examined by Sir 
Henry James, Q.C., and Mr. Benjamin, Q.C., as to the payments 
which had been made on account of promotion money, and as to 
the capabilities of the works of the company in turning out other 
than Henry barrels. Mr. Newby stated that any barrels could be 
made by the company, and that the cost of changing the cutters 
now used for rifling the Henry barrels for those which would be 
necessary to rifle according to another system, would be £500 
or £600. 

Sir Henry James then addressed their lordships on behalf of the 
Birmingham Small-arms Company. After stating that his con- 
tention would be that the real applicants in the case were the 
Henry Rifled-barrel Company, and that it would be his duty to 
examine how far those who applied had shown sufficiently their 
share in the burden of the invention, he proceeded to observe 
on the degree of merit an invention should possess to entitle 
a patentee to be rewarded {by a prolongation of his rights. 
The learned counsel alluded to the judgment of Lord Cairns 
in Saxby’s case (L.R. 3 P.C. 294), and quoted the following 
remarks :—‘‘It is not the practice of this tribunal to decide 
upon the novelty or utility of a patent; and although they 
would, of course, abstain in any case from prolonging a 
patent which was manifestly bad, yet, in one point of view, 
they are in the habit, in taking into account that which may be 
termed the question of utility, to consider not that amount of 
utility which would be necessary to support a patent, but that 
kind of utility which might more properly be described as merit. 
Upon that question it is the habit of this tribunal to consider 
whether the invention brought before them is one of that high 
degree of merit which, if everything else were satisfactory, would 
entitle the patentee to a prolongation.” Though he had no inten- 
tion of disputing the validity of Henry’s patent, still he submitted 
that the patentee had simply improved upon other people’s ideas, 
and what merit there was was not sufficient to justify their lord- 
ships in prolonging the patent. ‘Then, as regarded the applicants, 
the company, they had come into the present position by virtue 
of an agreement bearing a date as late as 1871. They had made 
no inquiries into the prospects of the invention, as shown by the 
profits it had yielded up to that time, and he dwelt strongly on the 
fact that although the company had never made these inquiries, 
they had nevertheless announced through their prospectus that a 
given large sum would be the minimum profit, and that they then 
proceeded to invest very largely the shareholders’ money on the 
strength of this opinion, Mr. Henry had explained by his 
accounts that he had paid so much to Mr. Newby and the pro- 
moters of the company. Mr. Henry was, no doubt, glad to get 
rid of his unprofitable patent on the best terms; the company 
made no inquiry, paid him large sums, lost the shareholders’ 
money, and then applied for prolongation. 

He submitted that the accounts as they stood were clearly un- 
satisfactory, and quoted further remarks of Lord Cairns on the 
subject in Saxby's case :—‘‘ It is the duty of every patentee who 
comes for the prolongation of his patent to take upon himself the 
onus of satisfying the committee in a manner which admits of no 
controversy of what has been the amount of remuneration which, 
in every point of view, the invention has brought to him in order 
that their lordships may be able to come to a conclusion whether 
that remuneration may fairly be considered a sufficient reward for 
his invention or not. It is not for this committee to send back 
the aecounts for further particulars, nor to dissect the accounts 
for the purpose of surmising what might be their real outcome if 
they were differently cast ; it is for the applicant to bring his 
accounts before the committee in a shape that will leave no doubt 
as to what the remuneration has been that he has received.” 
(He also cited Clarke’s case, L.R. 3 P.C. 421.) Now, for the purpose 
of this application the barrel could not be separated from 
the breech action. It was impossible to account for the 
share of profits borne by the barrel alone. He examined 
some of the details of the accounts, and contended that the portion 
of profit assigned to the barrel was much too small. Mr. Henry 
had shown that the larger proportion of expenditure was incurred 
in pushing the barrel rather than the breech-action, but, on the 
other hand, he had assigned to the barrel the smaller share of the 
profits. Mr. Henry had no account of manufacturer’s profits, 
nor had he given any data from which they might be deduced. 
Again, the shares in the company transferred to him should have 
been put in at some value. Mr. Henry had charged a large 
amount—over £4000—for time alone in respect of his visits to 
Woolwich and other places; but at these trials he.also competed 
with his breech-action, and moreover sold through them as many 
as 2000 rifles. The whole of the expenses incurred at Wimbledon 
were, with a trifling exception, charged on the barrel. Then, with 
respect to the Turkish contract, it was the duty of the petitioners 
to explain how it was that they did not derive benefit from it. 
But they had given no information at all, and all the knowledge 
the committee possessed on this subject had been derived by cross- 
examination. The company was not absolutely dependent on the 
patent for its business, and moreover, by the contract between 
them and Mr. Henry, the latter was to be paid a royalty whether 
the patent had expired or not. He should call evidence 
to prove, not that the patent was bad, but that the invention 
covered by it was uot so meritorious as to induce their lordships 
to overlook the defects in the accounts. He submitted that 
unless Saxby’s case, Wield’s case, and Clarke’s case, were over- 
ruled, the deficient accounts put in by the petitioner would be 
fatal to the application. 

Mr. Benjamin, (.C., on behalf of the National Small Arms 
and Ammunition Company, cited Willcox and Gibbs’ case L.R. 
4 P.C. 82, where it was decided that the profits arising from 
foreign patents should also be taken into consideration, and 
that the petition should clearly state the facts in respect of 
such foreign patents. He submitted that their lordships would 
not grant a prolongation without some knowledge of the remu- 
neration derived from foreign patents. He also remarked on 
the failure of information respecting the Turkisx contract. In 
the competition for this contract, although the company were the 
only persons interested in the barrel for military purposes, and 
charged their expenses, Mr. Henry was also represented and 
charged to the barrel a portion of his expenses, which Mr. Ben- 
jamin contended applied only to the breech action. 

Mr. Petty, of the Enfield factory, was then called and proved 
that instructions had been given that any alterations required by 
the various competing inventors at the late trials should be 
carried out. He had carried out an alteration in the Henry 
barrel, under Mr. Henry’s instructions. The barrel had been 
bored out so as to enlarge the breech-end to a length of ILlin., 
thence to the muzzle the bore did not taper. The breech end 
tapered for 1lin., the rest of the bore was uniform. In cross- 
examination he stated that the operation was an ordinary one 
called ‘* freeing the breech.” 

Mr. Turner was called, and explained that his patent was for 
a progressively grooved barrel. 

Mr. F, J, Bramwell, C.E., explained what in his opinion were the 
lefici and r bl s between Edge’s and Henry’s systems. 





His opinion was that Edge’s patent was practically for a polygon 





with grooves in the planes, which was also Henry’s system, as 
represented by Fig. 3 of his drawing. (See the diagram in la 4 
week’s report.) 4 Turner’s specification showed the progressive 


grooving, but Henry’s was age silent on the point. In cross- 
examination by Mr. Aston he explained the reason for the pro- 
gressive grooving in the breech of cx called the ‘*Govern- 
ment barrel, not the Henry barrel.” He could not say what 
would be the effect as regards fouling if a re-entering angle were 
put into Edge’s rifle. He could not see any practical difference in 
the two systems, but he had only considered them as they were 
shown in the drawings. He thought that the Whitworth barrel 
would be improved by the re-entering angle, and was of opinion 
that the absence of fouling in the ‘‘Government ” barrel was due 
to the progressive cut in the rifling. 

Mr. Carter, accountant, was next called to support the charges 
of inaccuracy and insufficiency in the accounts. There was no 
means of ascertaining how much should be charged to the barrel 
and how much to other heads. There was no book that would 
show the amount of material bought in any one year. There was a 
“personal ” ledger showing customers’ accounts, but not a ledger 
showing cost of materials and labour. Unless the books had 
been purposely kept with that object, he could not tell how much 
should have been charged to the barrel patent. Even if all the 
invoices had been examinedand the quantity of material purchased 
thereby ascertained, he could not determine what had been 
appropriated to the barrel and what to the breech action. 

The Solicitor-General in reply submitted that the scientific 
evidence adduced by the opposition was not such as would induce 
their lordships to doubt that Henry’s invention was meritorious. 
His system was really more nearly allied to Whitworth’s than to 
Edge’s, and his contention was that Mr. Henry had improved the 
Whitworth rifle by introducing the re-entering angle. But this 
invention was not even established to Mr. Henry’s satisfaction till 
after many er pe and much expenditure of time. This was 
not the case of an idea suddenly occurring in completeness. Before 
Henry could show how meritorious his invention was he had to 
compete against the whole world. The Solicitor-General then dwelt 
upon the duration of the Government trials, and observed that even 
after their completion the barrel was subjected to further experiments 
with the view to its improvement. Then with reference to the objec- 
tions to some of the accounts, it was not fair to assume that the 
company were really the applicants, for although the patent was 
practically sold to the company, Mr. Henry still had consid- 
erable interest in the patent. In regard to Saxby’s case his 
answer was that the accounts submitted were perfectly clear and 
enya correct; such of the foreign patents as had yielded profits 

ad been duly taken into account. 

Their lordships here remarked that they fully concurred in the 
opinion of Lord Justice James in Wilcox and Gibbs’ case above 
mentioned. 

The Solicitor General continuing, submitted that although in 
Saxby’s case it had been decided that it was the duty of the 
patentee to put in accounts of his manufacturing profits, yet it 
had never been decided that it would be fatal to an application 
for a prolongation if he did not; for there could well be cases 
where the patentee would be unable to give these accounts. 
He further submitted that all the materials were before 
their lordships to enable them to determine to their own 
satisfaction what share the barrel had in the accounts. It 
was quite possible that in respect to the Wimbledon com- 
petition Mr. Henry might have charged something to the breech 
which should have been charged to the barrel. Mr. Henry had 
considered that the accounts would be more just as he had drawn 
them up, but if theirlordships should be of a different opinion, 
Mr. Henry had laidall the facts before thom and had left it to them 
to draw what in their opinion would be a more proper balance. 





In these trials accuracy and length of range were more important 
than rapidity of fire; the barrel was more worthy of consideration | 
than the breech-action. The Solicitor-General then proceeded to 
explain away the argument raised by Mr. Benjamin respecting 
the double expenses incurred in relation to the Turkish competi- 
tion, but their lordships expressed themselves satisfied that their 
view of the matter was identical with that of the Solicitor- 
General. 

Sir Barnes Peacock then suggested the point whether the 
American patent would exist by force of the prolonged English 
patent. The American Act did not appear to allude expressly to 
prolongations, 

Sir Montague Smith pointed out thatin all probability the word 
“patent” included prolongation, because the patent in America | 
— granted for seventeen years, the English for fourteen years | 
only. 

The Attorney-General, on behalf of the Crown, stated that he 
occupied a position between the parties. It had been his duty to 
calltheir lordships’ attention to deficiencies of accounts, and having | 
done so, to allow their lordships to draw their own conclusions, | 
As representing the public it was his duty to see that an inventor 
did not receive prolongation on insufficient grounds ; but, on the | 
other hand, the public equally desired that a valuable invention | 
should be suitably rewarded. In many cases it happened that | 
there was no substantial opponent. In those cases it was the duty 
of the Law Officers of the Crown to watch and criticise, and to 
give their lordships the benefit of their investigations, but when 
there was a substantial opposition they might well abstain from 
taking any active part in the discussion. 

After deliberating for nearly an hour, Sir James Colvile gave 
judgment on behalf of their lordships. After stating the facts as 
already given, his lordship observed that the first point to be con- 
sidered was whether the petitioner had satisfied the committee as 
to the merits of the invention. Their lordships were of opinion 
that he had. They would not entertain the question of novelty 
as against the patent, but as a question of merit the degree of | 
novelty might, perhaps, be relevant. Their lordships were of 
opinion that there was very considerable difference between Edge’s 
and Henry’s systems. Mr. Bramwell had entirely failed to satisfy 
them that there was any similarity sufficient to defeat the merits 
of Henry’s invention. It might appear to be a small thing 
to do to put in the ribs in the angles, but the simplicity 
of an invention was no detraction from its value, therefore their 
lordships would not have been prepared to say that Henry’s in- 
vention was depreciated by Whitworth’s previous invention. | 
They also considered that in making the alteration which the Com- 
mittee on Small Arms had suggested, he had only made such 
alterations as any one could make in the patented invention. | 
Then as to the remuneration, their lordsbips were not in a position 
to consider what grounds the public, as represented by the share- 
holders of the company, had to consider themselves injured by the 
action of the company. The only question before the court was 
whether the inventor had received sufficient remuneration. Then 
it was said that because the petitioner had put in accounts which 
were not in the form required by their lordships, such t 
were not sufficient. Now on this point their lordships felt some 
difficulty. The accounts were not such as they had required in 
cases of this kind. Mr. Henry ought to have been able to give 
proper manufacturing accounts, with the full prices of the rifles 
sold. Their lordships were, however, alive to the difficulties 
attaching to this particular patentee. It was, no doubt, extremely 
difficult to determine what portion was attributable to the barrel 
and what to the breech-action. Their lordships were not prepared _ 
to say that the mere charging of royalties on the barrel against | 
himself was enough. His profits as a manufacturer should 
fave been brought in. Lord Cairns in Saxby’s case, stated that 
profits made by a manufacturer, although they may not be in a 
strict point of view profits of the patent, must undoubtedly be 
taken into consideration upon a question of this kind. Consider- 
ing, however, that the patentee had really given the whole number 
of rifles sold, and that he might bond have thought that b 
charging himself with the royalties he had doneall that was soguiiied f 
their lordships were not a to say that on those grounds 
the application should be refused. Their lordships were, there- 
fore, of opinion that the accounts did satisfy them that the 
patentee had been insufficiently remunerated, ‘and after warning 








inventors of the absolute necessity, when applications of this kind 
were in contemplation, of — proper accounts, Sir James 
stated that their lordships would advise her Majesty to prolong 
the patent for a further term of four years, subject, however, to 
a condition that the patentee and his assigns should grant licenses at 
a uniform rate of royalty to all persons, and in the case of military 
barrels, this royalty should not exceed 2s, - 





MOVABLE PULLEYS. 


Ar the exhibition of the Franklin Institute, at Philadelphia, a 
very ingenious mode of fixing pulleys on shafts is shown by Mr. G. 
W. Cresson, of Philadelphia. This is effected by what Mr. 
Cresson calls his ‘‘ patent internal clamp hub.” This is repre- 
sented below. The hubs, or bosses, are cast with a recess b, b, 
which leaves what may be called an open envelope c, c, which 
partly surrounds the shaft inside of the boss. This envelope is 
cast with an opening d, which separates the two parts ¢, c, 80 
that they can spring apart slightly. The 
hubs or couplings are bored out so as te 
fit the shaft accurately ; and in order 
to put them on in the proper position, 
a wedge is driven into the opening d, 
which thus springs the two halves of 
the envelope — and allows the pulley 
or coupling to be moved in any desired 
position. When the wedge is removed 
the envelope springs back so as to 
clasp the shaft, and is then firmly 
secured to the latter by screwing down 
the set-screws a, aw. Instead of the 
set-screws a, a, longitudinal tapered 
screws are used with the couplings. These are screwed into 
the cavity b, b, and thus force the envelope c, c, against 
the shaft. This arrangement seems to be especially con- 
venient for pulleys, which can thus be easily moved into any 
desired position on the shaft by simply unscrewing the set-screws 
and driving a wedgeinto the opening d. The bearings used io the 
hangers which are exhibited are all made of cast iron, with ball- 
and-socket joints. 








THE Glasgow Herald learns that at length her Majesty’s 
Government have resolved on the erection of a new Post-oftice for 
that town, and that Mr. Matheson, of her Majesty’s Board of 
Works, Edinburgh, has received iustructions for the preparation 
of the designs. The insufficiency of the accommodation in the 
establishment at George-square, Glasgow, has for many years been 
the subject of grievous complaint. 

SoutH KensiIncTon MuseuM.—Visitors during the week ending 
7th November, 1874 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,973; mercantile marine 
and other collections, 815. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m, till 4 p.m., Museum, 1918 ; mer- 
cantile marine and other collections, 67, Total, 14,593. Average 
of corresponding week in former years, 10,749. Total from the 
opening of the Museum, 13,842,304. 

Soctety oF ARTs.—The programme of the Society for its 
ensuing session, the 121st, has just been distributed to the 
members. The session begins on November 18th, and closes in 
May. During that period there will be 57 meetings. Of these 23 
are the ordinary Wednesday evening meetings, at which papers on 
subjects relating to inventions, improvements, discoveries, and 
other matters connected with the arts, manufactures, and com- 


| merce of the country, are read and discussed. In addition to 
| these, the Society has of late years instituted several series of 


meetings for the discussion of special classes of subjects. Under 
this arrangement, six evenings are devoted to papers or questions 


' on matters of industrial chemistry, six to subjects connected with 


Indian commerce and manufacture, and six tosimilar African ques- 
tions, before the Chemical, African, and Indian sections respec- 
tively. Besides these there are three courses of lectures, under the 
bequest of Dr. Cantor, which occupy sixteen evenings, The sub- 
jects of these lectures are :—1st course —‘‘ Alcohol: its Action and 
its Use,” by Dr. B. W. Richardson, F.R.S.; 2nd course—‘‘ The 
Material, Construction, Form, and Principles of Tools Used in 
Handicraft,” by the Rev. Arthur Rigg, M.A.; 3rd course—*‘ Some 
of the Forms of the Modern Steam Engine,” by Mr. F, J. Bram- 
well, F.R.S., Presideut of the Institution of Mechanical Engi- 
neers, For the Wednesday evenings before Christmas the follow- 
ing arrangements have been made: — November 18, Opening 
Address, by Major-General F. Eardley Wilmot, R.A., F.R.S., 
Chairman of the Council; Nov. 25, ‘*On School Buildings and 
School Fittings,” by Mr. T. Roger Smith; December 2, ‘‘ On the 
Expediency of Protection for Inventions,” by Mr. F. J. Bramwell, 
F.R.8.; December 9, ‘‘On the Protection of Buildings from 
Lightning,” by Dr. R. J. Mann; December 16, ‘‘On the Sand- 
blast, and its Application to Industrial Purposes,” by Mr. W. 
E. Newton. There will be, in addition to the above, a course of 
juvenile lectures during the Christmas holidays. 

AUTOMATIC LAMP-LIGHTER.—An opportunity has been afforded 
us of inspecting a newly-devised method of lighting street lamps 
that is in use in Heidelberg. The invention is being toons 
before the managers of the London gas companies and the muni- 
cipal authorities by MM. L. Baumeister, the patentee, and U. 
Effer. The objects of the invention are to save the cost of manual 
labour in lighting street lamps, and to save the gas wasted from 


| being burned in good daylight because of the time necessarily 


occupied by the lamp-lighter in going his rounds to light and ex- 
tinguish the lamps. The means employed to effect these objects 
are a resort to pressure, and the withdrawal of pressure, 
under such conditions as enable any single person entrusted 
with the duty to light, as by a lightning flash, the lamps of 
any number of streets, and to extinguish the whole of them 
in like manner instantaneously. An apparatus is attached 
to each burner that has an inclosed tube for the supply of 
the burner, that is operated upon by small levers which act 
upon a cone that opens or closes the orifice at the bottom of the 
tube. In addition to the supply pipe for the burner, the metal 


| inclosure has a very small tube, about a thirty-second of 


an inch bore, that is fed from the service-pipe, and supplies 
gas that is kept alight during the day. The action of apply- 
ing and withdrawing pressure, which lights or extinguishes 
the burner, is to extinguish or to light the dot of fire at the 
top of the small tube. ‘This feeble light—a blue speck of about 
the size of a large pin’s head—is completely protected from the 
air, and is so small as to make it readily credible that it will 
not burn more than a shilling’s worth of gas perannum., The in- 
vention is applicable to various other uses, and is shown as for 
operating lights used with blow-pipes by metal workers, chemists, 
and others, and also for chandeliers and lights in private dwellings, 
In each of these cases the objectionable use of matches is avoided, 
the full flame being available at a moment’s notice. Reverting to 
the application of the invention to the lighting of street lamps, it 
may be interesting to quote the statement that 200,000 gas-burners 
in the street lamps of London cost for lighting about £150,000. 
The cost by the new method would be for 200,000 day small 
flames at, say 1s,, £10,000 ; management, office expenses, Xc., say 
£16,000 ; in all, £26 000. This seems to give a saving of £124,000 
per annum, in addition to which, if the figures are right, an addi- 
tion is to be made of a saving of gas burnt in daylight, amounting 
to 4 cubic feet foreach burner per day, at 4s, per 1000, which runs 
to £58,000, or, in all, a saving, on the data given, of £208,000 per 
annum. The recommendations of the Frank, Zeitung, Mr. R. 
P. Spice, and other authorities, certainly imply that the invention 
— entitled to the attention of gas managers and municipa- 
ies, 
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RAILWAY MATTERS. 


A peEnatty of £5 was recently inflicted by the stipendiary 
magistrate of Manchester upon the Lancashire and Yorkshire 
Sollee Company for using an engine so constructed as not to 
consume its own smoke, 


THE railway from Turin to Chieri, a little town of considerable 
industrial importance in Piedmont, was opened to the public on 
the 10th inst. This line, which is a branch from the main line to 
Alexandria, commences at Troffarello, the second station from 


THE American Manufacturer states that a number of cars, built in 
Troy, U.S., have been shipped from New York for Melbourne, to be 
used on the Hobson’s Bay railroad. These cars are sent out at the 
very low rate of 8 dols. per ton, whereas formerly as high as 40 
dols. per ton has been paid to Chili and Peru. 


THE principal Liverpool shareholders in the Midland Railway 
Company, representing a large amount of capital, have addressed 
a protest to the directors, and it will be forwarded to the board in 
conjunction with a similar one from Manchester, against the pro- 
posal to do away with second-class carriages and to reduce the 
fares on first-class traffic, 


Tue Monitore delle Strade Ferrate states that the Alta Italia 
Railway Company intend making considerable modifications in the 
time table of the line from Spezia to Sestri, which has only been 
opened within the last few weeks, with a view to organise a 
regular through service between Genoa and Pisa, rid Spezia, in 
correspondence with the trains of the Roman Railway Company. 
This line will therefore be the most direct between Marseilles and 
the south of France to Rome and Naples, 


A CASE under the railroad law of Illinois, submitted to the 
Supreme Court, is a dispute about 2 cents. A passenger on the 
Chicago, Burlington and Quincy Railroad tendered the legal fare of 
3c. amile. Its aggregate for the distance he wished to travel was 2c, 
less than the fares fixed by the company. When he refused to pay 
the extra 2c, the conductor attempted to eject him. He brought 
a suit before a justice of the peace, and got a verdict for 10 dols. 
damages. The company took an appeal to the Supreme Court. 


THE Port Jervis (N. Y.) Gazette of recent date says: At the 
Erie car shop in this place a record is kept of the wheels removed 
from cars. To-day four wheels were removed from a freight car 
which were made, respectively, in each of the following years: 
December 24th, 1853, November 30th, 1853, and May 31st, 1854. 
These wheels have been running over twenty years, have doubtless 
worn out several cars, and are fit still, apparently, for as much 
more wear, Allowing twenty days in each year for standing still, 
and ten milesan hour while running, they have run 1,637,400 
miles, 

By the recent opening of the Savona Bra Railway, says La 
Finance Italicenne, the harbour of Savona can be reached from 
Turin by a route shorter by 27 kilometres than that to Genoa, 


The constructior of this line, which was projected so long as 1858, | their properties to bone black, consists in impregnating woody 


has passed through many vicissitudes, in consequence of the great 
engineering difficulties which it presented. In the first 15 kilo- 
metres from Savona there are no less than twenty-five tunnels and 
twelve viaducts, so that, in point of fact, these 15 kilometres 
consist of little else but a succession of bridges, tunnels, and 
masonry. 


THE locomotive Superintendent of one of the Chicago railroads 
recently received the following letter from a green fireman:—‘‘ Mr. 
~——-, you hired me a week ago as a fireman, and Iam ever so much 
obliged to you. I thinkIam not treated quite fair, though. I 
have been running on the —— with Beside cleaning 
the engine when she is in the house, I have all the work to do 
outside. Ihave to do all the coal shoveling and never get a 
rest, I think the old fat fellow I am with might get down and 
shovel sometimes and let me get up on his side and look for cows. 
—HEeEnry W “ag 

THE locomotive trade of the United States isin a bal condition. 
Work at the Grant Locomotive Works was, for the present, almost 
entirely suspended, October 17, about 700 men out of 850 employed 
having been discharged. Of the Russian order, twenty-two engines 
have been finished and shipped, and one of the reasons assigned 











| having 112 pits. 


for the suspension is that owing to the closing by ice of the port to | 


which they are shipped, no more could be delivered until spring. 
The time for the resumption of work, it is said, depends mainly 
upon advices to be received from Russia. Meantime nothing very 
definite is made public. 


A PRELIMINARY meeting of railway servants engaged in the 
passenger departments of the London and North-Western, Lanca- 
shire and Yorkshire, Manchester, Sheffield, and Lincolnshire, and 
Manchester South Junction and Altrincham lines, was held on 
Thursday evening, the 5th inst., at the British Fleet, Oldfield- 
road, Salford, to take into consideration the best means of amelio- 
rating their present condition, when it was resolved to hold an 
aggregate meeting on Sunday, the 15th inst. in Manchester, in 
order to decide as to what further means should be adopted 
towards the object in view. 


ON October 16th a special train on the Central Railroad of New 
Jersey, consisting of engine No. 97, one baggage and two passenger 
cars, made the run of 74 miles from Easton to Jersey City in one 
hour 28} minutes, including four stops, the actual running time 
being one hour 244 minutes, making average speed over 524 miles 
an hour. It is claimed that the 16} miles between Annandale and 
Somerville were run in 14} minutes, Engine No, 97 has 17in. by 
22in. cylinders, driving wheels 5ft. 10in. diameter. The road-bed 
and track over which this run was made is in most excellent order, 
among the best in the country. 


A CORRESPONDENT of the American Railroad Gazette says that 
“The simplest, cheapest and best plan to keep nuts tight on fish- 
plate joint fastenings is—after the nuts are screwed tight—to burr 
up the metal of the fish plate at the corner of the nut/at the side 
the nut would turn in working loose. In car trucks and other 
machinery where the bolt has no shoulder under its head to 
prevent it from turning, the metal in contact with the bolt head, 
as well as the nut, should be burred upin the same way. This can 
be easily done with the ordinary cold chisel and two or three blows 
ofa hammer. The flat side of the nut should always be placed on 
the inside, and in contact with the iron and the bolt-heads made 
square. If it should be necessary afterwards to take off the nut, 
the metal can be easily battered down; or if to tighten it, another 
place can be burred up. Twelve years’ experience in the use of this 
plan or fish-bars and car trucks justifies she conclusion that there 
is no excuse for the rattling of fish-plates, or the working loose 
rad bolts and nuts in car trucks, where they come in contact with 

mn.” 


A Dover paper states that a meeting of the council for carrying 
out the project of Channel communication between England an 
France was held a few days since, when it was determined to 
resume active operations at St. Margaret’s in shaft-sinking, with a 
view of excavating the experimental drift preparatory to i 
out the grand scheme as a whole. The same we 4 
important movement having been made at Calais in the considera- 
tion of plans for immediately improving the harbour for con- 
tinental passenger and goods traffic, It is reported that there is 
to be a large basin constructed to the eastward of the present 
Quay de Marie. The passenger station will be moved to the 
Quay de Marie, and the present station of the Northern 
of France Railwa; ce. A Calais new 
town station -way between the 
present place and St, Pierre. This project, if carried out, will be 
of pa pom prone ot and ae = port of Dover, as the 
same, if not greater, . facilities possessed at Dover and 
Calais than at Folkestone and Boulogne. 





NOTES AND MEMORANDA. 


From a late report of the United States diplomatic representa- 
tives in Paris, it appears that the commerce of the United States 
with that city reaches an aggregate of seventy millions of dollars 
per year, 

A CORRESPONDENT of the Scientific American says: 
a piece of machinery in rawhide boxes for fourteen years without 
oil ; it is good yet, and runs at 4500 per minute, I put it in while 
soft, and let it remain until dry. 

AccoRDING to the Scientific American, the Canadian way of 
measuring a tree is said to be as certain as it is grotesque. You 
walk from the tree, looking at it from time to time between your 
knees. When you are able to see the top of a tree in this way, 
your distance from the root of the tree equals its height. 

Galignani states that the French Stamp- office has just purchased 
the secret of the composition of an ink absolutely indelible, and 
which resists the strength of all known reagents. Owing to that 
discovery, it will be able to put an end to the numerous frauds 
which are constantly committed to the prejudice of the Treasury, 
and which consist in restoring to stamped paper already used its 
original purity. The parece, hn to the revenue on that head is 
calculated at 6C0,000f. in the Department of the Seine alone. 

In the presence of oxidisable substances chromic acid loses a 
portion of its oxygen and passes to the state of green sesquioxide. 
With other substances, especially wool and silk, M. Jacquelin 
finds that it gives a bright yellow colour, whence he concludes 
that the acid may be advantageously used to detect vegetable 
fibres from those of animal derivation in mixed stuffs, the former 
not yielding the yellow colour. Chromic acid is also a good test 
to show the presence of cochineal in artificially coloured wine. 

IN a period of six years, from 1868 to 1873, says the Bulletin, 
the Cologne Minden Railroad has found that the Bessemer steel 
rails broken by all causes amount to 0°06 of the quantity laid. 
The general experience in the States is about the same. One of 
the reasons why some of the western roads are not obliged to 
make so many repairs as formerly at this time of year is that they 
have more steel rails in use, The Chicago, Burlington, and Quincy 
has now 200 miles of steel rails. The officers report that where 
they have been severely tested they outwear twenty iron rails. 

THE report of the Charleroi Chamber of Commerce for 1873, 
recently published, gives the statistics of the coal works of 
its district. The number of collieries in operation there is 56, 
The number of extracting machines is 117, of 
17,000-borse power ; 67 pumping engines, of 10,226-horse power ; 
146 ventilating machines, of 4507-horse power. There are,moreover, 
222 other engines, of 2063-horse power. The number of under- 
ground workmen is 31,896, whilst above ground 11,513 are em- 
ployed. The output of coal was 6,614,500 tons. The wages of 
the workmen amounted to £62,632,764, other working expenses 
£1,711,443, 

THE only process, 
producing artificial decolorising charcoals, 


allows of 
in 


which 
approaching, 


says M. Melsens, 


phosphate of lime dissolved in hydrochloric 
acid. The phosphates are thus distributed as they are 
in natural bones. The mass thus prepared is ignited. The 
difficulty consists in obtaining products of a sufficient density 
and mineral richness, and free from foreign salts. The charcoal 
obtained has to be washed in excess of water to remove chloride 
of calcium, if poor coprolites have been employed. The author 
uses the coprolites found in small granules in the grey phosphatic 
chalk of Ciply. 

Dr. J. C. Cooper, who has made the most careful surveys of 
California, says that the geological facts are all against the proba- 
bility of the existence of any true coal measures in California, In 
ninety-nine cases out of a hundred the alleged coal discoveries 
are of no value whatever. In other countries the true coal of the 
carboniferous rock is formed of tree ferns, alge, and other plants of 
low organisation. None of these remains are found in California, 
but in their stead are found the remains of coniferous and dicoty- 
ledonous trees, or those having double-lobed leaves, the beds in 
which they are found being classed by geologists as lignites. In 
some parts of the State this lignite is found in useful quantities, 
and may be employed, like peat, for local consumption. 

MeEsskS. BRANCH, CROOKES, and Co., of St. Louis, U.S., are 


matters with 


| introducing a novelty in saws, invented by Mr. J. W. Branch, 


which is thus described :—The inventor takes a circular saw-plate 
and inserts about thirty small pieces of steel ur iron in which is 
embedded a bort or black diamond, The small pieces thus inserted 
are made fast by a steel rivet to the saw disc. The circular plate 
is 60in. in diameter, holds. thirty diamonds equidistant around 
its edge, and is capable of making over 650 revolutions per 
minute. This plate is affixed in the same manner as a reguiar 
circular saw for woodwork, but has a rubber pipe fixed in such a 
manner that a spray of water is running on the side, edge, and 
in front of the blade as it revolves, and answers a double purpose 
for cooling the saw-blade and wetting the stone. The saw is fixed 
above a bedplate which has a feed movement with head blocks on 
rollers. The apparatus is portable, and can be set up in quarries, 
as well as in shops and stone-yards, 

Tue largest body of brown and red hematite iron ore 
perhaps in America, can be seen, says the Reading Eagle, 
on the west side of the Great North Mountain, in Hamp- 
shire and Hardy counties, West Virginia, and Rockingham 
and Augusta counties, Va. This large belt of iron ore is 
in regular, continuous formation, of which more than one hundred 
miles have been traced by expérienced iron miners, and is in most 
places uncovered, showing a width of twelve hundred feet. It is 
estimated that these ores can be raised at a cost not to exceed 
fifty cents a ton, and according to analysis are the richest and 

urest of all hematite ores yet discovered in this country. The 
Btate Geologist of Pennsylvania has lately been invited by the 
owners of the Elizabeth Furnace, of Augusta County, Va., to 
examine the ores in this same strata, The nearest part of this 
great belt is within one hundred and seventy-five miles of this 
city. No doubt satisfactory arrangements will be made some day 
to supply the greater portion of the furnaces in Eastern Pennsyl- 
vania from this vast region of iron ores. 

Dr. ENGEL, director of the Prussian Statistical Bureau, has been 
making estimates on such statistical data as is available of the 
total horse-power of steam engines in the world, as every country 
has tolerably correct railroad statistics. Dr. Engel thinks that 
the following returns with reference to locomotives is not far from 


right :— 
Number, 








United States .s os «se of oo ee 1873 .. 14,228 
Great Britain «2 «se .. of «os 08 os 1872 .. , 
Boliverein .o «2 «2 o8 o6 8 «8 ee 1871 oe 5927 
Russia oo Om 6b es) C0: os @0 1873 .. 2684 
Austria .. .. oo. 62 c0. co so oD 1873 .. = 
Hungary oo 6. 0 Se 6 te 06 86 1869 .. 
France 2c cc os ce eo oo ee 1869 .. 4933 
East Indies .. .. «+ o- ° ef 1872 1323 
Ital oo 00 ee oe eo ee 1872 1172 
Hol Mun oe ce ° ° 0 1872 331 
REE. So we, S86, see: 06 Os. 40 1870 871 
Switzerland... .. .. «. «+ 8 «o 1868 ss» 225 
es 90 00 60 06 ce. ep 0 1870 212 
Sweden .. «. ee ee ee 1872 185 
fe ee eo 00 ee 1865 39 
Norway .2 «2 es os eo co 96 00 1871 « 34 
Total.. «2 cc of co co ve oe oe 45,467 


It may be assumed that there ‘ure still four or five thousand addi- 
tional locomotives in countries from which no statistics have been re- 
ceived, so that somethin glike fifty thousand engines of that descrip- 
tion, of an aggregate of 10,000,000-horse power, are now in use, Dr, 
Engel estimates all the engines in use, locomotive, marine, and 


stationary, at about 14,400,000-horse power, 


I have run | 


MISCELLANEA. 


Mr. F. J. BRAMWELL, C.E., will deliver the third course of 
Cantor lectures before the Society of Arts, ‘‘On some of the 
Forms of Modern Steam Engines.” 

Asan inducement to provide precautions for safety in coal mines, 
a reward of 10,000f. is to be given to that colliery owner in Belgium 
| in whose pits the smallest number of workmen shall have been 
| killed by explosions in the ten years ending in 1883. 


Pans for improving the navigation of the Rhine are now being 
seriously examined by the Administration of the Ponts et 
Chaussées. The prefect of Lyons, accompanied by a number of 
functionaries and engineers from the three different departments 
interested in this project, descended the river a few weeks since 
from that city to Valence. The works proposed to be executed are 
estimated to cost thirty millions of francs. 


THE engineer of the European Danube Commission, Mr. 
Hartley, has, says the Hastern Budget, submitted to the Rou- 
manian Government a plan for connecting the town of Jassey 
with the Black Sea. It is known that the establishment of a 
harbour on the Koumanian shores of the Black Sea is already 
decided upon, and the plan is to make arailway from that harbour 
to Jassey through the valley of the Pruth. 


A most extraordinary day’s work has been done in the rail mill 
of the Pennsylvania Iron works, Danville, Montour County, Pa. 
There were heated, rolled, sawed, hot-piled, straightened and 
punched, and in all particulars made ready for use, one hundred 
and fifty-six tons of rails, a feat that has never before been accom- 
plished in the world inside of twelve hours, through one set of rolls, 
and with the usual force of men. So at least says the local paper. 


THE Schuylkill Canal Company have just commenced looking up 
their loaded canal boats, to prevent the coal shipped over their 
canal from being stolen, The hatchways are put on and secured 
by an iron bar running lengthwise of the boat, the end of which 
is sealed with a metallic tag, similar to that used by the Reading 
Railroad Co, on their cars, with the name of station from where 
the coal was shipped stamped upon it. This rule was rendered 
necessary on account of so much coal mysteriously disappearing 
from the boats. 

**O, H.,” writing to the Times from Port Said, under date 
October 31st, says:——‘‘It may possibly be interesting to you to 
hear that Stromboli has shown symptoms of revived action. 
Approaching the volcanic island in the Messageries Maritimes 
steamship Sindh, soon after eleven o'clock p.m., on October 27, 
I saw, jointly with a fellow-passenger, a large jet of red flame, 
succeeded by another at an interval of about fifteen minutes, 
which flashed up in the centre of the crown of smoke that rested 
on the mountain top. The progress of the vessel to the east of the 
island prevented further observation.” 


THE attack upon the Oberon on Tuesday morning in Stokes Bay 
was a failure. The committee, including Colonel Sir W. Jervis, 
K.C.B., R.E., Colonei Lennox, R.E., Mr. Abel, Captain Field, 
R.N., Lieutenant Bucknill, R.E., and a large party of officers and 
visitors, went off in dockyard steamers soon after 8°0 a.m., and 
the signal to fire the torpedo was given from the committee's launch 
to Fort Monckton at half-past nine, when the electric fuze fired the 
primer of dry gun cotton, but this failed to explode the main 
charge of 5001b. of Abel’s discs wetted. The spark by which the 
torpedo was suspended was seen to dip and jerk, and then a small 
ring of foam appeared on the surface of the water, and all was over. 


HAvinG procured an Act of Parliament to raise the necessary 
funds, the Commissioners of the Middle Level of the Fens are 
about to construct a new outfall sluice at St. German's, to replace 
that which burst in the year 1862, The plans have not yet been 
received from Sir John Hawkshaw, but it is estimated that the 
new sluice and other consequent works will involve an expenditure 
of at least £60,000; and at their half-yearly meeting at March 
the Commissioners gave their sanction to the board raising 
that sum of money. An order was subsequently passed for 
imposing a tax of 8d. an acre on the taxable lands of the vast 
level to meet the expense, which it is proposed to liquidate in 
thirty years. 

THE ironclad man of war Independenzia, built for the Brazilian 
Government by Messrs. Dudgeon of Blackwall, and nearly 
wrecked in the launching last July, is to be docked for completion 
at her Majesty’s dockyard, Woolwich, the War Office, in whom the 
yard is at present vested, having given permission for the eastern 
graving dock, commonly called the Perseverance Dock, to be used 
for that purpose. The caisson which closes the entrance of this 
dock has been repaired at Sheerness, and has been returned to its 
place, but the Independenzia is not expected to arrive for a 
fortnight. Hopes are entertained that the dockyard, a large part 
of which is still lying waste, may be further utilised, and certain 
shipbuilders having proposed to engage the other docks and basins, 
the local board has formed a deputation to promote their objects in 
an interview with the Secretary of State for War. 


THE medals in the gift of the Royal Society for the present 
year have been awarded as follows, and will be presented at the 
anniversary meeting of the Society on the 30th inst.:—The Copley 
Medal to Professor Louis Pasteur, of the Academy of Science, Paris, 
For. Mem. R.S8., for his researches on Fermentation and on Pebrine. 
The Rumford Medal to Mr. J. Norman Lockyer, F.R.S., for his 
spectroscopic researches on the sun and on the chemical elements, 
A Royal Medal to Professor William Crawford Williamson, 
F.R.S., of Owens College, Manchester, for his contributions to 
zoology and paleontology, and especially for his investigations 
into the structure of the fossil plants of the coal measures ; and a 
Royal Medal to Mr. Henry Clifton Sorby, F.R.S., for his re- 
searches on slaty cleavage and on the minute structure of minerals 
and rocks, for the construction of the microscope, and for his re- 
searches on colouring matters. 

On Tuesday the remaining portion of the building materials of 
Northumberland House was sold by auction by Messrs. Horne, 
Eversfield, and Co. The portion disposed of was the block at the 
north side of the quadrangle, with the Strand frontage, built in 
1603, containing several inscriptions. The site also included the 
building containing the stables adjoining Nothumberland-street. The 
number of lot was 132, the Strand elevation, which was the most 
interesting portion of the material, being divided into twelve lots. 
The ornamental stone-work of the central portion of the frontage 
was sold for £36. The gateway beneath, covered with copper, was 
sold for £25. The south elevation of the Strand block, forming 
the north side of the quadrangle, was sold for the sum of £53 1ds., 
of which the rusticated stone-work of the gateway, with the 
figure-head carved key-stone, fetched £23. The entire proceeds of 
the day’s sale amounted to £1450, Thesum realised by the three 
days’ sale of the other portions of the structure was £1500. 


TuE Local Government Board, writing to the Surbiton Improve- 
ment Commissioners, say they are fully sensible of the difficulties 
under which the sanitary authorities in the Thames Valley are 
labouring in relation to the disposal of their sewage, and for some 
time past they have been giving their attention to the subject, and 
more especially with respect toa suggestion which has been made 
for the formation of a united district, for the purpose of adopting 
a scheme which shall be adeq to the requi ts of the 
whole locality of which the district of the commissioners forms part, 
and they are now awaiting an application from one of the 
sanitary authorities concerned, in order to enable them to institute 
an inquiry under section 26 of the Public Health Act, 1872. This 
letter wus read to the commissioners at their meeting on Wednes- 
day and a memorial prepared requesting the Local Government 
Board to institute an inquiry “‘for the upon of ascertaining the 
best method of draining the district of Surbiton, and generally 
that portion of the Thames Valley which is above the metropolitan 
area, 
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COMPOUNDED ENGINES OF THE STEAMSHIP ALEXANDER. 


SECTIONAL 


PLAN OF CYLINDERS 





( 


NoTHING is more common than the removal of a pair of ordi- 
nary engines from a steamer, their rep wit pound 
engines, and a laudation of the excellent results obtained, which | 
are invariably attributed to the fact that the steam does its work | 
in two cylinders instead of one. It is not often that we are 
favoured with a means of arriving at any really valuable conclu- 
sion in such a case, because some factor is always absent. A 
notable exception is afforded by the case of the steamship Alex- 
ander, For the following particulars concerning her we are 
indebted to Mr. W. Crichton, Abo, Finland. | 

The Alexander is the property of a firm whose steamers trade 
between St. Petersburgh, Reval, Helsingfors, and Lubeck. She 
was originally fitted with ordinary engines of 80 nominal horse- 
power. Messrs, Crichton were instructed to convert these into | 
compound engines, retaining as much of the old machinery as pos- 
sible. How the work was done will be gathered from our drawing. 
The dotted lines show the new portions, the full lines the old. 
The cylinders are of course wholly new. The old engines worked 
with 15 lb, steam, and consumed 36 cubic feet of coal per hour, 
with a speed of 9 knots and 60 revolutions in regular work. The 
engines were built by Earle Brothers, of Hull, fifteen years ago, 
and the Alexander was also built by the same firm. e engines 
were exceedingly trustworthy, and in their long life have cost very 
little for repairs. 

The changes effected are, as we have said, pretty fully shown in 
our engravings. It may be well to explain that in the old arrange- 
ment there were two air-pumps and two jet condensers, The 
well for the forward air-pump has been cut off, only one air-pump 
wine now required; and instead of the condenser, which carried 
the forward cylinder, a T-shaped support has been introduced. 
Many of the frames and the air and feed pumps are shown as 
though new, which they really are not for compounding, but 
because they were worn out. 

A most important change was made in the screw, the pitch 
being considerably ote It was extremely coarse, but we 
cannot, we regret to say, give the precise figures at this moment. 

As to the results of the alteration they may be briefly stated ; 
with a pressure four times as great as that originally used, the 
engines make 90 revolutions per minute, and the boat goes at 10 
knots, with 20 cubic feet of coal, per hour. 

The boiler is so much smaller than the old one, and so much 
less coal is required for a voyage, that the midship bulkhead has 
heen moved further aft, and 5000 cubic feet of cargo space have 
er — The vibration, before excessive, has been greatly 
reduced. 

The benefits thus gained will, by some persons, be attribu‘e! to 
compounding. They are really independent of that principle, and 
better results would have been got by the use of two simple 
cylinders, new boilers, high pressure and expansion, and a screw 
of prover pitch. The change might have been effected by fitting 
two liners into the old cylinders to reduce their diameter suffi- 
ciently, and the surrounding space between the cylinder and the 
liner could have been utilised as a steam or air jacket. 

We understand that Messrs. Crighton »re about to alter a sister 
ship, the Nicolai, in the same way. We wish we could induce 
the owners to try the simple, instead of the p 1 principle, 
as we have indicated above, and even with the old engines it 
would be a valuable experiment to ascertain the results which 
would be had as regards speed and consumption of fuel, if the 
ship were fitted with the new fine pitch screw. 











BENNETT'S STANDPIPE. 


One of the great difficulties connected with the constant 
system of water supply is the bad quality and defective condition 
of the fittings in the poorer classes of houses, which are a con- 








tinued source of annoyance and waste of water. In order to 
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obviate this difficulty many companies refuse to supply small | 
tenements separately, and substitute standpipes or public taps, 
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inhabitants of several houses. Most of 
the standpipes hitherto invented are complicated in their con- 
struction, apt to get out of order, and costly. It is of the utmost 


which are common to the 

















importance that they should be self-closing, for if they are left 
open the waste of water would be enormous, 

The standpipe which we now illustrate has heen specially 
designed to overcome these difficulties by Mr. William Bennett, 
of > ane bed Tower, Lancaster, a gentleman who has given a great 
deal of attention to sanitary matters. It consists of a plain cast 


| iron pipe provided with a blank flange at the bottom to form a 
| base, through which bolts are passed and leaded into a stone or 
| flag. The upper end of the pipe is furnished with a short open 
| spout. Inside the pipe i 


is placed a casing of ae sheet iron, 
which extends from the base to the level of the spout. The space 
between the pipe and the casing is filled with charcoal to prevent 
the water from freezing. The 4 the charcoal is covered by a 
water-tight capping of cement. e connection with the service 
main is brought up through the base, where it terminates in a 
brass cone having an orifice at the top of about in. diameter. 
This orifice is closed by means of a cast iron plug fitting loosely on 
the cone, and furnished with a small cushion of cork or india- 
rubber. The water is admitted by raising the plug by means of a 
rod ing up through the cover, to which it is attached, and 
terminating in a round knob, The cover is circular, and fits 
closely on the top of the standpipe, the sides of which it overlaps, 
thus effectually preventing the admission of dirt. In order to 
regulate the extent to which the plug can be raised, the sides 
of the cover are pierced by three holes, which are oval verti- 
cally ; three pins are inserted in these holes and screwed into the 
pipe, thus preventing the plug from being turned round or bein 
opened too much, and also prevents the plug being unduly presse 
down and injuring the elastic cushion at the bott The advan- 
tages of this standpipe are : Its extreme a and consequent 
cheapness ; the total absence of any parts likely to get out of 
order or wear away, the elastic cushion being readily replaced at a 
nominal cost ; the steady flow of water, which simply overflows 
the top of the inner casing and issues at the spout in a large 
volume, but without force, thus allowing the vessels to be filled 
quickly, but without any disagreeable splashing ; and, lastly, the 
impossibility of leaving the water flowing, as 1t would be most 
difficult, owing to the roundness of the knob and cover, to prop 
the plug up with any appliance likely to be available for that 
purpose, It the weight of the plug is not sufficient to resist the 
pressure of the water, any desi increase can be made to the 
weight by placing circular castings or short lengths of piping on 
the rod attached to the plug. We are convinced that this stand- 
pipe only requires to be known to insure its adoption throughout 
the country. 








IMPROVEMENTS AT THE BELFAST GAaswoRKS.—The gasworks at 
Belfast—the great capital of the north of Ireland—are the most 
efficiently managed and flourishing in the United Kingdom. The 
company is entirely an English one. Extensive additions have 

recently made to the already commodious property of 
the company. The new gasometer, which is just completed, 
besides being elegant in finish and appearance, is one of 
the largest in the world. It consists of a tank 183ft. in diameter, 
and 35ft, in depth. The gasholder proper, of telescopic form, 
measures 180ft. in diameter, and 65ft. in height, and has a guide 
framing consisting of twenty-four cast iron columns, each tapering 
from 3ft. Yin. in diameter at base to 3ft 3in. at top, and beside 
the wrought iron girders which bind the columns together, there 
is an intermediate row. The structure is capable of containing one 
and three-quarter mi of cubic feet of gas. Some idea of 
the magnitude of the new gasholder may be gained when we 
state that in its construction there were executed 45,000 cubic 
yards of excavation, 3600 cubic yards of brick and mason wor! 


4000 yards of p 1000 yards of concrete work, and 11 
tons of ironwork. The latter was provided and erected by Messrs. 
Piggott and Co., of Birmingham, 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


THE KYE IN TRANSIT OBSERVATIONS. 

Sir,—In the endeavour the more fully and exhaustively to ex- 
plain the phenomenon of the “‘ black drop,” both in its origin and 
in its effects, many and strange as they are, it is necessary to note 
with some detail the construction and modus operandi of that 
wonderful optical instrument the eye. We shall thus see how 
very much is due to it, and how both the black aud the light 
drops, and their primary causes, the black and light ‘‘ shadings ” 
or burs, have no real existence in the objects observed, but are 
effects of that organ through and by which they are made manifest 
to the observer. It is surprising to note how much more correctly 
unusual phenomena—such as this of the black drop—are estimated 
when their true cause is fully and accurately known, If the curious 
reader will refer to the Philosophical Transactions of 1769-70, he 
will find a large number of descriptions of this phenomenon ; and 
what is far more instructive and striking—a series of representa- 
tions of it, as seen and delineated by different observers. On 
looking attentively at these strange representations of the black 
drop, as seen between Venus and the sun, it seems hardly possible 
to believe in their reality as representations of it, so weird and mis- 
shapen are they. They are so partly from inaccuracy of drawing, 
and partly and mainly from ignorance of the true nature of the 
phenomenon, These past representations of the ‘black drop” 
should certainly be compared with its true delineation as it may 
be made after its true cause has been ascertained. The difference 
will be found to be not a little striking. An historical account of 
the phenomenon of the “* black drop,” and of the different theories 
which have been put forth to account for it, would be instructive and 
might lead to a clearer idea of it and its true cause than is perhaps 
now possible, I would urge this on those who are in possession 
of the required data. 

But before I go further, it will be well to explain away as far 
as possible the objection made by Mr. Seabrooke in a late number 
of THE ENGINEER. His objection is that in referring the origin of 
the black drop to an “‘imperfection,” as a German philosopher 
has it, in the construction of the eye itself, and to the way in 
which the rays of light from any object strike the retina of the 
eye, ‘‘no account has been taken of the lens in the eye,” or of 
the way in which the light passes through it to the retina, on 
whose surface the image is finally thrown. It must be confessed 
that there is mystery enough here, and in the eye construction 
itself, and in the whole of its modus operandi. Philosophy may 
well pause here, and marvel at how little it is that it really knows 
of the mysteries of nature—how she constructs her marvels, and 
how makes use of them afterwards. The eye, indeed, if nothing 
else, shows signs enough of ‘‘ manufacture,” as Sir J. Herschel ex- 
pressed it. It has been truly made for a purpose. In the most rudi- 
mentary, and the mostsimple eye, as found in the lowest animal type, 
as in the Nereis, itis seen destitute of all optical apparatus what- 
ever. It is a simple “‘ eye dot,” and seems to consist simply of a 
cup-shaped black membrane, with a contained white opaque body, 
which is prolonged into the optic nerve. In this form of simple 
eye, it would appear certain that no more than a mere perception 
of the difference between light and darkness is possible, From 
this simple and rudimentary eye we may ascend gradually through 
eye apparatus, more or less complicated, to the all but perfect 
human eye,’with its lenses and other telescopic mechanism, and 
which enable it, though unconsciously, to do and perceive such 
wonders, There is wide enough difference between things so 
different as a nereis and a human being, but there is one thing in 
which at least they agree, and that is, that the beings in which 
the eyes exist are equally unconscious of how they do their 
work. In the eye of man, the rays of the cones of light from an 
object pass through and are refracted first by the cornea in front 
of the eye, and then next by the aqueous humour contained 
between it and the crystalline lens, and these rays are then again 
passed through and refracted in passing into and out of the lens 
into the less dense medium of the vitreous humour. The rays 
from thence then strike on to the sensitive surface of the retina, 
and from thence is the impression--of the whole of-this printed 
sheet for instance—with all its multitude of minute letters and 
dots, transmitted to the brain through the optic nerve, A 
marvellous process indeed, past all finding out, deep down into 
the origin of things, and leading to nature’s own workshop ! 
And who is he that shall first enter there ? 

I might here well abandon the argument, and acknowledge with 
the physiologists, that this modus operandi is all but hidden from 
human ken. It has not yet been found out by the keenist anato- 
mists how it is that the always reversed image at the back of the 
eye is righted to the brain and perception. All things look up- 
right, as they are in reality, but on the retina they are reversed, 
everything is upside down. It is, of course, interesting to know 
how this is ; but it matters nothing as far as the result goes to 
know how the rays of light are modified by the act of passing 
through the coats, lenses, and humours and nerves of the eye. For 
all practical purposes it is the same as though, like some of the 
lower animals, the human subject had nothing more than the eye 
hole, or pupil, or window with a movable shutter, the iris, and the 
sensitive surface at the back of it, to receive the external picture. 
It is the final results we must look at and go by, not the processes, 
and most surely not the primary causes in phenomena, I: is 
curious to note how few there are of the multitudes who gaze up 
occasionally into the star-lit skies know of the existence even of 
the magnifying glass which each one carries in his eye; doing so 
much wonderful work, but all so unconsciously, but it is quite 
certain that they see none the less clearly. A great deal might be 
said here in the way of attempted explanation of some of these 
obscure phenomena ; but we must needs confine ourselves to plain 
facts, May not Mr. Seabrooke find the true explanation of his 
power of seeing with clearness a needle point, when he makes the 
effort to do so, in the fact that it is possible to enlarge and to 
contract the pupil of the eye, and so to adapt its size to the 
required p e? 

It is to be borne in mind that the black drop, and its originating 
and primary cause, the black shading—visible under proper con- 
ditions round all objects—is always accompanied—and it is all 
important to note this—by its corresponding white, or rather light 
drop, as I have ventured to christen it. It will be found to 
complicate the phenomenon in transit observations not a little. It 
is a most curious and interesting phase of the ‘‘drop” phenomenon, 
for both the black and the white drop are seen in a transit 
together, thus :— 


Take two discs—two penny pieces will do; they ~~ er 
two of the celestial spheres, for nature is all comprehensive—A 
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and B in the adjoining figure ; press the edges of them together 
closely, and hold them up before the eye against a uniform and 


Keep the disc edges 11 and 2 2 firml, 
may quite touch each other. The blac 
formed, and will, if closely looked at, be 


even bright light. 
together, so that the 
drop, of course, will 





found to take the form indicated in the diagram ; while at the 
letters ba, ba, and at the letters A B a series of very minute 
lenticularly-sha lines or shadows will be visible. These are 
produced by the crossing and intermingling of the lines 
of ri shadows or shadings which surround the discs, 
and which extend from the edge of each touching disc, 
te, from 11 to aa, and from 22 to bb respectively, their 
intercrossing producing the lenticular shadows, or ‘‘ drop,” as 
seen, But looking at the discs as they are held up to the light, 
and as they touch each other, the question—a striking one— 
arises—Why do they not to the eye touch, as you feel and know 
they inrealitydotouch? Why is thespace between thediscs between 
Aand Belear, and admitting of the passage of light, and soseparating 
to eyesight the actually touching discs? The edges of the discs are 
in reality at 1 1 and 2 2, but to the eye these disc edges are at cc 
and d d within the circles, so that they appear to the eye to be not 
larger than they really are, but smaller. Why is this? Irradia- 
tion will not explain it. The true cause is to be found in the 
fact—and it is well worth the attention of the transit observers 
—that the ‘“‘black drop” is never seen alone, nor the ‘ black 
shading”—the cause of it—by itself. It is always accompanied 
by the light drop and the light shading, this light shading 
coming from the bright background on which the discs are drawn 
—as well seen in the Greenwich Observatory model of the transit 
—seen atz2z in the diagram. It extends from 11, 2 2, the real 
edges of the touching discs, to c c,d d, the apparent edges as 
seen by the eye, these bright rays or shadings crossing the black 
shadings at A B, and so almost to destroy or negative the black 
shadings and the black drop itself. It is impossible, therefore, 
to see the two discs or two penny pieces touch each other when 
held up a few inches from the eye. The black drop is formed, 
and its congener, the white or light drop, and you will see be- 
tween the actually touching discs in a curious enough way. 

It has been my endeavour thus far to show not alone the true 
source in nature of the black drop, as it is visible in the transits of 
Venus and Mercury ; but, as well as this, to indicate the fact of the 
suggestiveness of a scientific truth when once surely and with cer- 
tainty found. The black drop is not a primitive causal pheno- 
menon, but a result. This result is not an isolated phenomenon, 
but one out of many ; for the white, or light drop—and its cause— 
the light shading, is as universal as its congener. And then again 
are we led from the observation of these strange appearances, 
looked at separately, to the fact of their joint action, and to the 
fact of the black and the light drop, and the black and the light 
shading as seen together, and as—so to put it—-battling with each 
other, as in a transit. It would be well in observing the coming 
transit, when there will be so many opportunities for it, to bear 
this in mind, These things evidence the vast complexity of 
nature’s handiwork, and evidence how out of causes so simple, so 
many and so complex phenomena proceed. It is fully as wonderful 
togo back through the complex phenomena to the simple originating 
cause, as to commence with the simple cause and to follow it 
through its many effects and results, And more than all, perhaps, 
it evidences the universality of action of the causal powers of 
nature, for the very same phenomenon which hinders the 
astronomer from measuring his distance from the sun, hinders the 
simplest from the seeing two penny picces touch, when he knows 
they do touch as he holds them together before his eyes. 

Westminster, Noy. 7th. C. Bruce ALLEN, 


HEATON’S STEEL, 

Srr,—On my return home on Thursday, the 5th inst., my 
attention was directed by my sun tu au extract in your paper “On 
Heaton’s Metal,” so called, by Mr. Cabell, which is said to be taken 
from the Chemical News. The writer of the article is labouring 
under some erroneous impression. respecting the material he has 
been operating upon, and there is also indication in the article 
that Mr. Cabell is not possessed of very extensive practical know- 
ledge in the manufacture of steel and iron, a proof of which is 
his assertion that the material in question was taken from the 
sides of a reheating furnace, Surely Mr. Cabell must have made 
some mistake here, as it is not likely that such a material would 
accumulate on the sides of a reheating furnace used for the pur- 
pose he names, neither is it at all probable that the Langley Mill 
Company would manipulate from such a furnace a material such 
as he describes, as it is quite certain it could not be worked 
under a tilt hammer, and it is my opinion that he is speaking 
of a mass of material that was taken from the bed of a furnace 
used by the Langley Mill Company for the purpose of raising 
the temperature of the steel from the Heaton converter, pre- 
vious to its being run into the ingot mould. My reason for 
coming to this conclusion is that there appears to be a striking 
resemblance between the metal he names and some which I 
have by me, which I took from the mass I have already men- 
tioned. I may here observe that this mass of metal was not as 
Mr. Cabell calls it, ‘‘ Heaton’s metal,” but rather a mixture of 
all kinds of scrap and waste material which was lyiog about the 
Langley Mill Works, collected and put into the furnace which 
had been constructed for the purpose already named, and this was 
done to try its powers, being the first time the furnace had been 
put in use, and the material in question was really what is called 
technically the “‘ skull,” which was left in the furnace after the 
other portions had all been fused and removed. The great accumu- 
lation of skull in that instance suggested raising the bed of the 
furnace many inches, and this was done without removing from 
its position the residue which I named as having been left in the 
furnace, Our reason for this alteration was that it found there was 
too great a distance between the crown of the furnace and the bed, 
which we suppose to have been the cause of the non-fusion of the 
metal. This alteration was found to answer well, consequently 
there was no attempt made to remove the skull from its resting 
place until the furnace was taken down for repairs; it was then 
taken out of its resting place and the piece I have, and no doubt 
the piece Mr. Cabell has, was taken from the mass I now name, 
and in conclusion I may say that the metal described by Mr. 
Cabell and the produce from the Heaton converter are thoroughly 
dissimilar, both physically and chemically. I trust you will 
excuse these remarks, as nothing but a love for truth could have 
induced me to write at present, J, HEATON, 

Savile-street, Sheffield, Nov. 7th. 








STEAM DIGGERS, 

S1r,—We notice a paragraph in the last issue of THE ENGINEER 
about anew “‘ steam digger” which is not altogether correct, The 
implement was invented and patented by Mr. J. H. Knight, and 

le by us, and is now on trial on his farm. The action is very 
ingenious, consisting of a downright thrust on the digger or spud 
from a crank shaft, modified by radius bars and levers, so that on 
the upward stroke of the spud the ground is turned over. 
HETHERINGTON AND PARKER, 
Wey Ironworks, Alton, Hants, Nov. 10th. 





THE TOTTENHAM PUMPING ENGINES, 
Str,—We have read in your impression of the 6th inst. a letter 
signed ‘‘ J. W. Couchman.” In reply, we have to give an unquali- 
fied denial to the assertion so recklessly made, and to add, that 


had such a statement been put forward by any person of import- | 


ance we should have been compelled, in self-defence, to have 
adopted other means of justifying ourselves, 
WHIELDON AND COOKE. 
Collinge Engineering Works, 190, Westminster 
Bridge-road, London, 8.E., Nov. 10th, 





Srr,—As chief draughtsman at these works, I am in a position 
to state that the Tottenham pumping engines and machinery were 
designed by the firm. Mr. Couch ’s stat t in your impres- 
sion of the 6th inst, is therefore incorrect, C, E. Horver. 

Collinge Engineering Works, 190, Westminster 
Bridge-road, London, 8,E., Nov. 10th. 








| pump and condenser was workin 
| @ matter of much interest, an 


COMPOUND ENGINES. 

Srr,—I looked for your last issue with considerable interest, 
being anxious to see a third letter from “ X.,” but instead of one 
with that signature, I was disappointed to see another signed 
**H. O.:” I asked for bread, and have received a stone, In 
my last I tried to show that I never said, nor intended to say, 
that the diagrams I sent from H.M.S. Briton proved that the 


{ high-pressure engine was dragging the other, but it appears that 


H. O.” will accept no denial, and persists in attributing to me a 
statement which has no existence but in his own imagination. I 
can only account for this strange and impolite behaviour on his 
part by supposing that the ‘‘ bewilderment ” he complained of in 
his first letter has really affected his reason, in which case he is 
entitled to my sincere sympathy. Perhaps a trip where the battle 
between simple and compound engines is being fought out 
would tend to his recovery. Upon the broad ocean he might 
again meet his scattered senses, which are evidently at sea. 

is absence, I trust, would not be exceedingly injurious to 
the interests of the compound principle; and upon his re- 
turn, as he has displayed such abilities in demonstrating that 
what has not been asserted—or what is baseless—is without 
foundation, oe he will try to show us that what has 
been asserted is equally untrustworthy. For example, I say 
that cases occur where the high-pressure engine is not only doing 
all the work, but is dragging the other into the bargain ; that in 
such cases the consumption per I.H.P. isa sham and a delusion, 
and that the motion of the crank-shaft is somewhat worse than 
what would be produced by an engine of one cylinder only, with- 
out a fly-wheel; that generally the equability of motion, for 
which the compound engine has been celebrated, is worse than 
that of the single-cylinder expansion principle ; that the trials of 
the Swinger and Goshawk alone give us great reason to suspect 
there is no superiority in the compound principle in any respect ; 
that the broad ocean is not the place to test satisfactorily the 
qualities of the rival principles ; that sea-going engineers are not 
fit men to conduct such trials ; that a much better place would be 
the land; that the proper men would be found in such as Dr. Joule 
and Sir William Thompson; that engines of the same power 
should be tried with the same boiler, circulating pump, and con- 
denser ; and that the test of superiority should be the smallest 
consumption of fuel, steam, or water, per dynamometrical horse- 
power per hour, ARQUES. 





STEAM PUMP CONDENSERS, 

S1r,— With your permission I will again trespass upon your space 
to make good my former opinion upon steam pump condensers, 
even against the alarming odds of three to one. Taking Mr. Sil- 
vester’s letter first :—Although the pressure of 36 lb. is given as 
taken at a distance of 80 yards from the pump, no oy soe se of 
steam-power would be consulting the interests of his pocket in 
allowing the initial steam pressure in his boiler to differ much 
from the initial pressure in his steam pump, either by condensation 
in the steam pipes or wire-drawing through a cock ; and in the 
absence of definite information as to the actual pressure in the 
ae. I think I was justified in supposing that pressure little 
if any below the boiler pressure. Investigating the supposititious 
proportions and height of lift of asteam pump with diame‘er of 
steam and water cylinders as 2 to 1, with a lift of 100ft., such a 
steam cylinder, running at the piston speed mentioned, would 
probably require about 16 lb. steam pressure. A steam cylinder, 
therefore, of half the size would be amply sufficient for such a 
head of water, with the boiler pressure available. If such were 
actually the dimensions of the pump in question, which still re- 
mains to be asserted, I am surprised that so much larger and 
more costly a pump than the circumstances required should be 
put down by any mine proprietor. With regard to the formula 
advanced by Mr. Silvester, to represent the effective gain of acen- 
denser, I have still the audacity to deny that this would give the 
practical increase of lift, since this formula is founded on the pre- 
sumption that a given pressure in the cylinder delivers a stream 
of water at a height in feet double that pressure. Now this is 
simply the condition of equilibrium, without any allowance for 
piston friction, or for the necessary supply of power to set the 
additional column of water in motion. This practical allowance 
would probably amount to about one-third of the total effective 
pressure. 

With regard to the elastic cushion theory, I can assure your 
correspondents as a practical fact that it is perfectly possible that 
the exhaust steam of such a steam pump may by the attraction 
of a rushing stream of water be abstracted from the steam 
cylinder, with a constant vacuum as a result, whilst some portion 
of the steam is simply mingling in volumes with the water, and 
being carried away by the rush, to the great detriment of the 
effective delivery of the pump. In reply to Mr. Thompson’s letter, 
he will find that I was purposely caretul to assure him that I did 
not doubt the facts vouched for, but simply ventured to doubt 
that the arithmetical conclusion arrived at as to the economy of 
the condenser was not sufficiently insured by the facts as given, 
and that the only indisputable result, the relative gain in quantity 
of water delivered, was the one important fact not given. Upon 
what this actual result might be a great variety of opinion might 
exist, and I venture to assert that I have only put in writing the 
opinion of most practical men upon an economy of 95 per cent. 
from the scanty data given. Of course it would be perfectly pos- 
sible to lay down a pump to work at such a low pressure that 
the economy theoretically might be 95 or 100 per cent., but this 
would necessitate so large and expensive an engine, with so much 
greater loss by friction over a small high-pressure engine, that its 
adoption might be questionable, and its actual economic gain 
would require to be established by the actual gain in water 
delivered at the pit’s mouth. In conclusion, I will but point out to 
Messrs. Tangye Bros. and Holman, fully appreciating the for- 
bearance of their letter, that where such a novelty is bein, 
pushed, and such an enormous economy as 95 per cent. is inferre 
from data which might possibly be valueless, they must not be 
surprised if such economy be discussed and doubted, in the 
of any information as to actual increase in the quantity of water 
delivered, from which information the public seem to be as far 
as ever, JouN C. FELL, 

1, Devonshire-place, Haverstock-hill, N.W., Nov. 9th. 





S1r,—If Mr. Silvester would kindly state what the pressure really 
is in the steam chest, and in the cylinder of Messrs. Tangye’s 
steam pump 80 yards from the boiler, the information would prove 
very interesting. From some data before me I have reason to 
think that the loss of pressure in such a case would not be more 
than 5 lb., so that the pressure in the valve chest would probably 
be 30 Ib.; by screwing out the usual lubricator and fitting on a 
pressure gauge, the point could be practically settled in a few 
minutes, G. 

London, Nov, 11th, 


S1r,—In reading over the correspondence in your valuable paper 
referring to steam pump condensers, I was pleased to see that 
Messrs. —— Brothers and Holman intend giving full particulars 
of their condenser at no distant date. I should also be glad if 
Mr. Thompson would reconsider the decision come to in his last 
letter, and give particulars of the conditions under which his 
during the experiments. It is 
no nay em id be valued by 
many engineers having to do with pumps and pumping. 

The special pump has been largely introduced under- 
ground, and what prevented a more extended use was 
the getting rid of the exhaust steam, as it affected the 
ventilation when discharged into the air-ways. At many 
collieries they are working with compressed air, but as this 
requires an expensive air-compressing plant, it is only at large 
collieries, where several pumps are used, and where steam would 





‘ have to be carried a long distance underground, that the colliery 
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roprietors are willing to go to the expense. As the useful effect 
rom the use of compressed air has only been found to be from 
+30 to 40 per cent. of the power in compressing it, the 
Tangye condenser is beginning to make its way underground. 
With an efficient condenser the considerations in introducing this 
class of pumping machinery underground, as regards the two 
methods of driving, are reduced principally to the cost of plant 
and loss of useful effect on the one hand, and loss from condensa- 
tion of steam on the other, and any record of practical results will 
be much appreciated by your numerous readers, 

In reading Mr. Thompson’s testimonial I differ from Mr. Fell 
in the meaning of the efficiency recorded; for from the 
information given, that the pump was reduced in its speed 
from 24 strokes to 44, and as Mr. Thompson does not say that 
the admission of steam was altered in any way, I take it the con- 
sumption of steam was reduced in the same proportion, or nearly 
so. The only difference besides would be the increase of pressure 
from the slower travel of the piston and increased resistance after 
the condenser ceased working. All practical men know that Mr. 
Thompson would not have to increase the pressure of his steam, 
nor yet the area of his cylinder 95 per cent., to get the same result 
as when working with the condenser. 

I think the reduced measure of efficiency that Mr. Fell attri- 
butes to this class of condenser is not quite correct. I am not 
acquainted with the internal construction of the condenser in 
question, but in Cherry’s condenser the vacuum is not obtained 
at the expense of the equal vacuum strain upon the pump 
piston. The water of the suction is throttled to a certain 
extent, and always must be in this class of condenser ; but there 
is not a constant vacuum strain as well as the strain from the 
suction. In any condenser I do not see how these can both act 
together. In the condenser with which I am acquainted there is 
not a constant vacuum strain, and on any pump where the con- 
denser does so act its action on the pump piston must be reduced 
by the amount of the suction strain. 

I think Mr. Silvester has hardly taken up the oe in the 
right spirit, for I scarcely see anything rash or ridiculous in Mr. 
Fell’s letter. What Mr. Fell means by *‘the water piston playing 
upon an elastic cushion,” is, I suppose, that the pump running at 
such an increased speed, with the suction throttled, the barrel 
would not be so likely to fill as when working at half the speed 
without any obstruction to the suction. Everyone knows who has 
had any experience with these, or any other class of pump, that 
this result is very likely to obtain with great speed of piston and 
impeded suction ; but from Mr, Thompson’s letter we must con- 
clude it was not the result in this case. 

I should say that the pressure of steam was not much reduced 
in eighty yards’ travel, if the pipes were of suitable size. Neither 
should it be much less in the cylinder if a steam receiver or 
reservoir was provided close to the pumps. I may state that in 
a pump on which I made some experiments with reference to the 
loss of pressure from friction of pipes, the difference of pressure 
was very little in 100 yards. In this case the diameter of the 
steam cylinder of the pump was 7in., and the steam was led from 
the boiler in 1din. tube, well clothed, into a reservoir close by the 
pump, and about three to four times the capacity of the steam 
cylinder. When the pump was making a piston speed of 160ft. 
per minute and the pressure in the boiler was 35 1b., the pressure 
at the pump was 28lb. Ata speed of 120ft. per minute the 
—- in the boiler is 281b., the pressure at the pump was 24 lb. 

his also shows the reduction of the speed from the reduction of 
pressure, as the admission valve was not altered and the load 
constant. When the steam or air has to be led a long way into the 
workings air will invariably be found the cheapest. In a case in 
which steam was taken underground over 900 yards the pressure 
was reduced from 50 1b. at the boiler to 18 lb. at the pump, When 
the loss from d tion is idered, we may safely take it 

that the best results would have been obtained with compressed 
Q. 











MECHANICAL PUDDLING. 


S1z,—Mr, Nursey, in his letter which appeared in THE ENGINEER 
of the 30th ult., seems to imply that because I denied havi 
made a statement that I had effected a saving of 15s. per ton o 
puddled bar in materials by the use of my patent puddling 
furnace, the saving, therefore, if any, must small, The 
figures which Mr. Price gave Mr. Nursey, and which he quotes in 
his letter to you, but which he omitted to give in his paper, are 
——_ correct, and the deduction arrived at from them by Mr. 

rice, that there was a saving effected of 15s, per ton in materials, 
may be correct ; but the deduction was made without my know- 
ledge, and from what I consider to be insufficient data to make 
such a—as it appeared in Mr. Nursey’s paper—positive statement. 
Hence the reason for my denying the authorship of the statement. 
That my furnace has been a commercial success, and that I have 
effected a large saving by its use as compared with hand puddling, 
including all labourand materials, notwithstanding the great difli- 
culties I had to contend with from the want of adequate plant to 
deal with the iron after it was puddled, and from the fact of only 
one furnace pee, bee work, is amply proved by the cost sheets, 
which I shall be happy to show to any of your readers practically 
acquainted with iron making and interested in rotary puddling, 
who may wish to inspect them, I am confident, that with several 
furnaces and proper machinery and appliances for withdrawing the 
charge, and afterwards dealing with it in mass, the cost both in 
materials and labour would be further very materially reduced. 
As Mr. Nursey is,I believe, not practically acquainted with iron- 
making, I trust the peer pa pi will now cease, to continue it 
will be to take up a good deal of your valuable space and my time 
to no useful pues. ADAM SPENCER. 

West Hartlepool Ironworks, West Hartlepool, Nov. 11th. 





THE INSTITUTE OF MECHANICAL ENGINEERS, 

S1r,—In common with many of my fellow-members of the Insti- 
tution of Mechanical Engineers, I have been amazed to read in 

our last issue that ‘‘ before the pr ding d” at our 
ast meeting in London, one of your representatives ‘‘ was informed 
that the council had decided that no report whatever of the pro- 
dings of the ting should be published,” and “‘ that no notes 
whatever should be taken by any representative of the scientific 
press.’ 

I have no right to doubt that the statement of your represen- 
tative is accurate, but I am very unwilling to believe that it can 
be quite correct, as if it be so then I must believe that our council 
has been guilty of the absurdity of pretending to powers which it 
does not possess, for there is absolutely nothing in the rules of our 
institution which gives any one the right to object to any member 
(or any visitor properly introduced by a ber) taking notes of 
our proceedings and publishing them, and this would, in the case 
of any scientific society, be sufficient to “ bar” anybody’s right to 
object to such ‘a course; but in the case of the Institution of 
Mechanical Engineers, the omission of any rule against publishing 
the proceedings is absolutely conclusive that those who made our 











rules intended that the right of the members to publish the pro- | at the 
ceedings should act as a safeguard against the possibility of | the chair. 
“errors and omissions ” in the official reports of our tr tions ; | electi 


that “‘the council ” prohibited his taking notes for publication in 
your valuable jo I therefore venture to ask him to inform 
us in your columns how and by whom he was informed that this 
was the case, as I fully hope and believe that our council will be 
found to be blameless in the matter, and that it may prove to have 
been — another instance of the fault which I believe we may 
say, on the authority of Tallyrand, is the one most dangerous in 
officials, viz., “‘ trop de zéle,” 

I hope that this matter may be explained with credit to our 
institution. M. I. M. E. 

London, Nov. 10th, 1874. 

[Our representative, whatever our correspondent may think, 
was, as we have stated, prevented from taking notes. We have 

d d no atat t the truth of which we did not carefully 
verify in the first instance.—Ep. E.] 








THE WARNER PROCESS, 

S1r,—I shall feel much obliged by your inserting a few remarks 
in yo to the correspondence that appeared in your impression of 
last Friday upon the subject of my process and that of rotary 
puddling. With respect to carbon in refined iron, I perfectly agree 
with Mr. Clifford that too much is as bad as too little, and I pro- 
pose to leave in only just so much that the iron will melt fluid, 
and boil, and puddle in an ordinary furnace in about the hour, 
viz.,about 2 per cent. I also agree with him that the whole value 
of a process depends upon the price at which it is accomplished ; 
and I am intending to erect works for refining iron, which I pro- 
pose to sell at the usual price of refined metal—say 20s. per ton 
above No. 4 forge; and after the manufacturers of refined iron 
have paid me this price, there will be an ample margin of extra 
profit for them, quite independent of the superior quality of iron 
produced, 

The following items of saving shown by comparing my refined 
metal with unrefined Cleveland iron will allow every one to make 
their own calculations, It now takes 3 tous of coals to puddle 2} 
tons of unrefined iron in the day, making twelve heats of 4} cwt. 
each ; this is equal to 24 cwt. per ton, whereas by the three-shift 
system when using refined iron, we can get out twenty-seven heats 
of 34 cwt. or 44 tons of iron with the same coals, which would be 
equal to 13 cwt. of coals per ton of iron, showing a saving of 11 
cwt. of coals per ton; secondly, saving of at least 8 cwt. of mine 
fettling per ton, and all the scrap iron now used for making the 
bottoms of the puddling furnaces, about 1 cwt. per ton; thirdly, 
saving in repairs to the puddling furnaces, as more iron is turned 
eut in the same time; fourthly, extra yield of puddled bars, 

ewt. per ton; fifthly, extra yield of finished bars in the mill, 

to 14 cwt. per ton. This has been most clearly proved at the 
Imperial Works, Eston, and also at the Kirkstall forge. 

Mr. Corbett’s theory, that sulphur is the cause of the blisters in 
plate iron, may in some cases he correct, and I shall be glad if he 
can give the particulars of the experiments by means of which he 
arrived atthis knowledge. I think, however, he will be interested 
in hearing that very frequently the reason why plates rolled from 
iron made in arotary furnace have blisters, is that pieces of fettling 
get rolled up in the ball. My reasons for knowing this, are first, 
when the puddled bars are cut up for piling, pieces of fettling 
are constantly seen in the cut end; and secondly, when the 
blisters are broken open pieces of the same fettling can often be 

nicked out; these have been rolled out thin and spread over a 
ge surface, so as to prevent a perfect weld. 

If Mr. Corbett were again to turn his attention to the subject of 
rotary puddling he would find that great improvements have been 
made, and we may expect ail difficulties in time to be overcome, 
more especially that great difficulty connected with the waste of 
fettling ; and that a commercial value will be proved when an in- 
creased yield is attained with the same consumption of fuel. 
This I have every reason to think can be easily accomplished when 
the iron has had all the silicon and sulphur removed by my process 
at the blast furnace in a receiver on wheels, the contents of which 
can be tapped into a reverberatory furnace and there kept in a 
molten state under a protective covering of slag, and tapped out as 

uired for puddling. 

‘rom Mr. Corbett’s description of his experiments at Messrs. 
Galloway and Sons, I am not at all surprised at his failing com- 
mercially. In the first place, oxide of manganese is very expensive 
when compared with limestone, and in the next place he will see 
in my letter that appeared in your impression of Friday lust, that 
I give the result of one experiment out of several, which proves 
that avery important source of economy is to have a receiver of 
great depth, whereas he appears to have used a shallow pan. 

I quite agree with him that raw limestone is preferable to slacked 
lime, and if he will read my specification, he will see that I pro- 
pose to use limestone, and in your article on 29th October you 
mention nothing but limestone and soda-ash, although as I re- 
marked in my last letter to you, many other materials can be used, 
both fusible and infusible. 

Your correspondent’s notion of blowing materials into the 
bottom of the receiver had often occurred to me and occasioned 
me a great deal of thought ; but I have been hitherto unable to 
see my way clear how to carry out the practical details. If your 
correspondent can do so, I have no doubt it will be a very valuable 
invention, The only substitute I have been able to think of is a 
fusible or decrepitating material, which when mixed with lime- 
stone or other purifying agent, “‘ spreads it all through the mass 
of iron and gives a splendid refined metal” without a blast. I 
quite it it was once “‘a mystery how to oxidise the silicon 
without destroying the carbon.” It could not be done in the old 
refineries, and this was the principal reason why the process has 
been to a great extent given up, It is, however, no longer a 
mystery. It can be done, and has been done, uponsome hundreds 
of tons in my receivers by the use of limestone and sodaash, I 
should be much interested in seeing some reliable analyses that 
establish the fact mentioned by Mr. Corbett that a charcoal bloom 
contains more carbon than grey pig iron, My theory as to the 
removal of phosphorus was explained very fully in your last 
number, and, as far as I can understand Mr. Corbett, his theory 
is briefly this: that phosphorus exists in pig iron as a phosphate 
of iron and not as a phosphide, as I have supposed. If this isa 
fact, he is undoubtedly right in stating that oxygen can have no 
power to remove it. But is it a fact? I think not. Every 
authority and book of reference I have consulted, and all the 
chemists and metallurgists I have spoken with, agree in saying it 
exists as a phosphide and not as a phosphate ; that is, it is a com- 
bination between phosphorus and iron, into which oxygen does not 
enter. But if Mr. Corbett can bring forward any evidence to 
support his theory, it will be interesting to your readers. 

ARTHUR WARNER. 

37, Queen’s-gardens, Lancaster-gate, Hyde Park, 

Nov, 11th, 1874. . 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—More than one hundred members were present at the 
—-, meeting of this association on Saturday, November 7th 

ity Terminus Hotel; Mr. Joseph Newton, president, filled 
After the minutes had heen read and confirmed, the 
of new b w ded with. The first on the 





and the reason why this can be so easily proved to be the deliberate 
intention of the founders of our institution, is that a rule against 
such publications of proceedings existed in the Institution of Civil 
Engineers at the time our rules were made, and though our rules are 
self-evidently founded on the rulesof the Civil Engineers, this rule 
of theirs was omitted in our rules. Further, the usual practice of 
our institution has been to send cards of invitation *o the leaders 
of the press of any town where our meetings have been held; and 
the press has generally sent representatives, and has given very 
ood and useful ——- of what has passed at our meeti 

nowing as I do this, you will, I —_ not be surprised if I 

think that “ your representative” cannot be correct when he states 








as pr 
list was Sir David Salomons, Bart., who was chosen unanimously 
on the life honorary roll, Then came Mr. Henry Walker in the 
same category. Messrs. McDowell, Twoes, May, Ould, Gleig, and 
Austin were nominated as ordinary members. Mr. Thomas Black 
afterwards read a paper, elaborately illustrated, on “‘ Improve- 
ments in Steam Engines and Boilers,” It was well received, but 
without drawings it would be difficult to explain here the plans of 
the writer. A discussion followed, in which Mr. Gibhon, Mr. W. 
Smith, C.E., Mr. Cassells, Mr. Ives, and others joined. A vote of 
thanks rewarded Mr. Black for his pains. Mr. Robert James next 


introduced his plans for preven‘ and destroying incrustations in 
steam boilers, ’ a9 — _ 





THE CLEVELAND INSTITUTION OF ENGINEERS.—The first meet- 
ing of the members of the Cleveland Institution of Engineers was 
held in the board room of the Royal Exchange, Middlesbrough, 
on the evening of Monday the %th inst., Mr. Jeremiah Head, 
the retiring president,in the chair. After the reading of the 
annual report and balance-sheet, from which it appeared that the 
association is in a most flourishing condition, both as regards 
membership and finances, the retiring president vacated the chair 
in favour of Mr. Thomas Wrightson, the president elect. Mr. 
Wrightson thereupon delivered an inaugural address upon ‘‘ The 
Future of Engineering as likely to be affected by Recent Dis- 
coveries in Physical Science.” The address was listened to with 
marked attention by the very large audience, which comprised the 
élite of the engineers of Cleveland. It will be published in the 
course of a fortnight in the proceedings of the Institution. 

Taps.--A correspondent of the Scientific American has sent to 
the editor a tap, or rather the pieces of a broken tap, a quarter 
inch in diameter, with twenty threads to the inch, with a very 
deep wire thread (round the top and round the bottom). This tap 
has tapped over two hundred thousand hot forged nuts. It broke 
in tapping a nut which was too small in the hole, otherwise it was 
good for several thousand more. It ran constantly at 480 revo- 
lutions for 48 days. As this is a remarkable performance we give 
a description of the way in which the tap was made, as supplied 
by the correspondent of our contemporary. It was made from W. 
Jessop and Sons’ best English steel, swaged at as low a heat as 
possible, the screw end being a sixteenth of an inch largerthan the 
size, in order to true up to size; the shank was forged and swaged 
as near the finished size as possible, and it was then heated slowly 
to a cherry red and imbedded iu lime until cold; it was then 
centred and straightened. The shank was filed bright in the 
lathe, then reversed and the screw end turned straight and parallel 
for about two diameters, or half an inch from the end of the 
thread ; and from that tv ithe point, the tap is given the amount 
of taper that will aliuw a nut of the proper size to go on the tap 
flush with the end. The lithe is then set to chase a straight 
parallel thread; the tap, when chased, is passed through a 
hardened »teel gauge, and is then ready for the milling machine. 
It is milled with three deep half-round grooves ; it is afterwards 
filed with a little clearance on the top of the thread, then passed 
through the same steel gauge as before—but this time in the 
reverse way, namely, shank end first—and unwound through the 
gauge. This is done to remove the fine burr made by the milling 
and filling, which is very necessary ; though sometimes the burr 
is scarcely perceptible, yet it would make a material difference in 
the size of the nut. The tempering is done thus: heat the tap 
slowly to a cherry red, and dip eniways and straight into clean 
cold water ; and when perfectly cold, clean off the oxide or thin 
scale, with soft brick or an emery stick, until bright. The cleaner 
you make your tap, the higher and brighter will be your colour. 
Then draw the temper toa purple bordering on a blue, by placing 
the tap shank on a piece of heated iron, and drawing the shank as 
soft as possible, drawing the temper towardsthe point. When 
the shank is soft, roll the tap backwards and forwards over the 
hot iron, until you have an even temper and colour all over the 
body of the tap; then drop it into oil to cool. The taps are kept 
sharp by grinding the top of the thread where the nut starts; for 
the seale in the nuts soon wears a step on the tap and the starting 
point must be kept sharp or the tap would have to be forced into 
the nut. This is all the grinding or sharpening given these taps. 
One particular point in making « taper tap is to be sure ani have 
the thread parallel, giving the taper only to the outside or top of 
the thread. By so doing each tooth does its share of the work, 
and the cut is regular. 

ACCIDENT ON THE MIDLAND RatLway.—-A very remarkable acci- 
dent occurred on the Midland Railway at Elstree on Saturday last. 
An inquest was held as a result on the body of Mr. Thomson, the 
only individual killed. The guard of the train said it started from 
Manchester for London at 1 16 p.m., being 16 minutes late, owing 
toa fall of earth at a cutting near Manchester, About 160 yards 
past Elstree station he noticed sparks coming from about the centre 
of the train, and he then felt the train pass over something, but 
was not aware what. He caught hold of the brake and im- 
mediately felt a sudden swash, The train came toa standstill, and 
witness got out. He did not wait to see what damage was done, 
but went to the nearest signal-box, and stopped any other train 
from coming. He then ran on to the next station for assistance. 
Oncoming back be found the air-cylinder of the Westinghouse patent 
air-brake lying in the six-foot way about thirty yards from 
where his brake-van was, Two carriages were a complete wreck, 
one of them being broken to splinters, and the other turned 
completely over and broken. Another carriage had passed over 
one that was smashed, and lay on its side on the line, its front 
wheels being imbedded in the embaukmeut. The end of the next 
carriage was also broken in, while his brake had not left the rails. 
The rest of the train, consisting of the other brake and a carriage, 
had gone on with the engine. The company had used the patent 
brake only three or four months on express trains, They were 
going at about 40 to 50 miles an hour. Henry Leadbetter, the 
driver, was next called, and said they arrived at Elstree station at 
6.43, and when about 100 yards past the platform he felt that 
something had gone wrong. He turned off steam, but the engine 
did not stop until they got into the tunnel, which was half a mile 
further on, when he saw that the cylinder of the air-brake was 
missing. The engine was fitted with the air-cylinder, but they 
were not working it with the train. The engine had undergone 
complete repair about six months before. When he got down 
from the engine in the tunnel he found he had only one 
carriage and a brake, and the carriage had two of its wheels off. 
Thomas Jackson, locomotive foreman to the company’s works at 
Kentish Town, described the cylinder. He stated that the flanges 
and bolts by which it was attached to the engine were strong 
enough if there was no flaw in the metal. The engine and tender 
weigh about 45 tons, while the weight of the cylinder is 44 owt. 
The jury then proceeded to inspect the cylinder and its fastenings 
to the engine, which were' suapped completely off. One showed a 
flaw, but the others where broken had a bright surface. Thomas 
Jackson was recalled, and was still of opinion that if the one 
part which showed the flaw had broken the other bracket would 
still have been strong enough to retain the cylinder in its place. 
John Elliott, traffic inspector, said he had examiued the line care- 
fully between St. Alban’s and the scene of the accident, but had 
failed to find anything that could have caused it, Mr. Needham, 
superintendent of the Derby line, said his opinion was that the 
accident was caused by the fall of the cylinder, and that this was 
caused by the flaw in the bracket, which wasevidently some defect 
in the origina) material, and could not, so long as the skin re- 
mained intact, have been detected by the company’s servants. 
The jury returned a verdict that the d i was accidentally 
killed by the breaking up of an express train in motion on the 
Midland Railway, caused by the fall of a cylinder connected with 
the air-brake attached to such train, such fall, in the opinion of 
the jury, being caused by a flaw in the flange of a bracket attach- 
ing such cylinder to the engine. Such was the evidence, and it is 
to be feared that some persons may assume that such air cylinders 
are a source of danger. So they are, but not to nearly the samo 
extent as a railway chair, or a rail, or a carriage axle. A century 
might elapse before a similar accident occurred, and we are by no 
means certain that the evidence satisfactorily accounts for the fall 
of the cylinder, The cylinder in question weighed about 4cwt., 
and was secured by brackets strong enough to lift the whole 
engine, and so long as one bracket held together by even a quarter 
of an inzh of iron it is ditticult to see how the cylinder if left to 
itself could fall. It was fixed at a height of 7}in. above the 
curve of the rails, that is about two inches lower than the ash- 
pan of the engine, and we are dis to think thatit encountered 
some obstruction between the rails, which the ashpan just cleared 
and which would probably have produced no effect if the iron o 
the hanger had not had a flaw in it, 
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CANAL WORK IN ITALY—SLUICE HOUSE ON THE DORA. 


(For description see page 361.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyveau, Rue de la Banque. 
* BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 


NEW YORK.—Wiiimer and Roorrs, 47, Nassau-street. 
TO CORRESPONDENTS. 





ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever 

communications. ; 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

M. R.—Something depends on the construction of the bor, and a fixed rule 
cannot be laid down. We should be disposed to line up in front by pre- 
ference. The Great Northern practice is quite sound. 

A CorRRESPONDENT.—“ Gillespie on Roads.” See also a good article on roads 
in ** Spon's Dictionary.” 


EXTRACTING ROOTS. 
(To the Editor of The Engineer.) 

Srr,—Can sny correspondent tell me how best to get rid of the roots on 
a considerable tract of land which I have just cleared of trees ? L 
[Would not Messrs. Fowler’s “‘ Sutherland” ploughs, recently described by 

us, suit our correspondent’s purpose ?—Ep E.] 


PITTS CENTREING MACHINE. 
(Tojthe Editor of The Engineer.) 


will be taken of anonymous 





S1r,—We shall feel obliged if any correspondent can inform us who is 
the maker of Pitts’ centreing machine. GLascow, 


WHEEL CUTTING. 
(To the Bditor of The Engineer.) 











Srr.—Your correspondent ‘ M icien” will find some information 
on wheel cutting in “ Calvert’s Mechanics’ Almanac for 1875,” page 53, 
published by John Heywood, Di gate, Manchester. RM. B. 

LEAD MILLS. 


(To the Bditor of The Engineer.) 
Sir,—Could any correspondent favour me with the address of firms 
who make machinery for rolling or making sheet lead ? J.R. 


CHADWICK’S PATENT ARCHIMEDEAN VENTILATOR AND SMOKE 
CONDUCTOR. 


(To the Editor of The Engineer.) 
Srr,— Will any correspondent kindly inform us who are the makers of 
t' e above ventilator? M, E. K, 


October 28th. — 
WASHER MAKING MACHINES. 
(To the Editor of The Engineer.) 
§1r,—I should feel obliged if any of your readers could inform me 
where I could get a machine for making iron washers, likewise wrought 
iron flanged ends for tubular boilers. de 
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THE ARMAMENT OF UNARMOURED SHIPS, 
A curious discussion has been going on for some time 
in the of the daily press. Mr. E. J. Reed began it, 
od jt has been continued by naval officers, Sir W, Palliser, 








Nove 

















and others. The question at issue apparently lies in a 
nutshell; but it has invested with numerous complica- 
tions by the disputants. These complications we shall in 
dealing with the oe endeavour to keep clear of as far 
as ible; and by handling it on first principles only we 
yk poe 9 details, the consideration of which has 
hitherto proved of little or no value to any one who has 
taken part in the discussion. The question at issue is this: 
—The Government have decided that unarmoured ships— 
and notably the Raleigh—shall be armed with many small 
guns instead of a few large ones. These small guns are 
notoriously powerless — armour, but they are highly 
efficient as common shell guns, Now, Mr. Reed and his 
party maintain that all our _ of war, whether armoured 
or not, should guns which will piercearmour; while 
Sir W. Palliser and his party maintain that as unarmoured 
ships should never attempt to attack mailed craft, it is far 
better that they should carry a t many small guns, 
rather than a very few heavy At the outset it will 
be seen that the discussion, although simple enough so far, 
admits of being complicated by the introduction of another 
consideration, namely, is it likely or proper that an unar- 
moured ship should attempt to cope with an armoured 
ship; aud this question merged, again, into sub- 
discussions as to what is, and what is not, properly so- 
called an armour-plated ship; and whether, if we had a 
werful, that is to say a big, unarmoured ship on a 
oreign station, we should submit to be bullied by another 
nation having on the same station a little spitfire gunboat 
with a great gun and armoured sides. Here, it will be seen, 
are all the materials for a very pretty quarrel, and so we 
have heard a great deal about ranges and rapidity of fire; 
and the honour of the British flag; and the relative merits 
of big shells and little shells ; and of plenty of shell, and not 
much but very heavy shell, and so on; and not one of 
the combatants will conform to any recognised rule of dis- 
cussion, or permit himself to be bound by any admis- 
sion he makes. In a word, no fixed line is drawn on 
which to fight out the battle. The subject is, however, 
really one of ey | great importance. The safety of our 
commerce might depend in case of war almost wholly on 
the natures of the guns carried by our unarmoured cruisers, 
and we propose here to endeavour to disentangle the 
of the discussion, and consider the whole question 

on a fixed basis. 

To “> then, we advise that it be accepted as an 
axiom that an unarmoured ship is never to fight an 
armoured ship unless she has the power of running away 
if she thinks proper. Of course we shall be told that 
English ships never run away; but this is simply non- 
sense, and we shall not discuss the point. No captain has 
a right to sacrifice the lives of his crew, or his ship, on a 
point of honour. It has long been ruled that it is a mili- 
tary crime to attempt the defence of an indefensible posi- 
tion. It might also be ruled that it is a naval crime for 
an unarmoured ship to fight an armoured ship, unless 
the first has some peculiar and exceptional point of advan- 
tage on her side. If it is admitted that an unarmoured 
ship shall only fight a plated foe when the contest is un- 
avoidable, then it is evident that many compara- 
tively small but powerful guns firing shells are much better 
than a few guns of heavy calibre, and for the simple reason, 
that the chances of hitting an enemy in action increase in 
the direct ratio of the number of guns. No one attempts 
to shoot partridges witha rifle, but small shot is used because 
the chances of hitting are multiplied in the same propor- 
tion as the number of pellets in a charge; and so far as the 
—— has any choice in the matter, pellets and rifle 

ullets are all the same to him. Consequently, if the 
Admiralty have decided that ships of the Raleigh class are 
to protect our commerce, and fight their matches only, then 
the policy of arming that ship with many small guns is indis- 
putably right, and British officers will be spared the 
temptation of neglecting their legitimate duties, and hunt- 
ing about, knight-errant fashion, for small ironclads, which 
they might possibly try conclusions with if they had 
6}-ton guns instead of 64-pounders, Such vessels as the 
Raleigh, Volage, &c., are very fast, and can in most cases 
choose whether they will or will not fight, and so long as 
they determine to keep clear of ironclads, then the multi- 
plication of guns is a direct source of power to them. 

It may so happen, however, that a ship like the Raleigh 
will find herself in such a position that she cannot help 
trying conclusions with an ironclad. Thus, she might be 
caught in a bay, or three or four unarmoured ships might 
aa an ironclad with weak sides alone, and determine 
to attack her; or her engines might be disabled, 
or she might be short of coal, In such case, 
the weakest ironclad afloat might possibly take the 
Raleigh if the latter mounted nothing but 64-pounders. In 
dealing with such a question a8 this, we cannot do better 
than revert to history, What was the favourite armament of 


our frigates? In old times, thirty-two 32-pounder carronades 


mounted in broadside, and on the upper deck a couple of 
“long 24’s.” The carronades were good up to 600 yards 
or thereabouts; but the long guns enabled the e of 
“long bowls,” dear to the heart of many a British tar, to 
be - ed; and instances are not wanting in which frigates 
fairly small line-of-battle ships unprovided with long- 
range guns, under difficult circumstances of weather, when 
the skill of British seamen could come into play. It 
appears to us that the principle involved in this kind of 
armament is that which should be observed in dealing with 
our unarmoured frigates. The Raleigh is probably twice 
the size of a 32-gun frigate of forty years ago. t her 
armament be increased in power in something like the 
same ratio, give her plenty of 64-pounders, or some other 

common shell gun, on the broadside, but let us have 
in addition one heavy gun of great range, and quite com- 
petent to deal with ordinary armour. The 18-ton gun 
suggests itself as suitable. Armed with such a gun, and 
compelled —- necessity nor by any code of honour 
to fight an ironclad, the commander of such a ship as the 


Raleigh would feel very comfortable. He could com- 
weak ironclads to leave him alone. If caught 
in a place where he could not run away, it would 


be quite possible that he might give a good account of an 





ironclad, or even stand at bay until help came. The long 
ap of the heavy gun might also prove of much service 
in chasing a foe. 

It will be seen, we think, that we neither with 
Mr. Reed, who would fain have all our dies armed with a 
few heavy guns, nor with his opponents, who would send 
ships to sea with only comparatively tiny ordnance. We 
would have the Raleigh carry one very powerful gun, and 
as many small guns as possible, rather than small guns 
only, or moderately guns only. Of course a score of 
objections can be to our views, such as the difficulty 
of providing for a single 18-ton gun; its great weight; the 
comparative slowness of its fire; itsinutility in close action 
with an unarmoured ship,andsoon. Such arguments have 
so little force with naval architects or naval gunners, that 
it would be waste of time to discuss them. A more serious 
objection is, that if we provided our captains of unarmoured 
ships with 18-ton guns, they would be certain to try them 
against ironclads, and so might catch a tartar. We have 
too much faith in the self-control of our naval officers to 
fancy that much danger would arise from this cause. No 
one in his senses with an unarmoured ship, and a single 
18-ton gun, would venture to try conclusions with the 
Devastation or the Thunderer ; but the Raleigh, with an 
18-ton gun, might give a very good account of the Warrior 
or the Black Prince. When to fight, and when to refrain 
from fighting, might with perfect safety be left to the dis- 
cretion of naval men. Butin any case, as it may happen 
that they cannot help fighting, it would be as well that 
—~ should have a big gun to help them ia their hour of 
need, 


LOSS OF PRESSURE IN STEAM PIPES, 


Ir is well known that the initial pressure in a cylinde 
seldom equals the boiler pressure ; certain exceptions to 
this rule exist, however, to which we shall refer presently, 
The loss of pressure is usually attributed to the frictional 
resistance of the steam pipe and condensation within the 
latter. There is reason to believe, however, that although 
such a deduction is consistent with facts in many cases, it 
is by no means always so. In other words, the proposi- 
tion that friction and condensation in a steam pipe are the 
cause of a difference of pressure between the cylinder and 
the boiler is not invariably true under all circumstances 
and conditions. Indeed, there is reason to believe that in 
all cases when the steam pipe is of sufficient diameter the 
loss of pressure due to any influence which it can exert 
must be trifling. The question is one of growing import- 
ance, especially in our mining districts, because it is be- 
coming more and more the practice to transmit steam from 
a boiler to an engine through very long distauces, Pumping 
engines of great power are now fixed at the bottom instead 
of at the top of a shaft; and it is found to be more econo- 
mical to take steam down the pit than to adopt heavy spears 
and plunger poles. If, however, it could be shown that any 
great loss of power ana fuel must follow on the adoption of 
this system of construction, it might be better, after all, to 
resort to the old style of practice familiar to all engineers. It 
is somewhat remarkable that very few experiments have 
been made to determine what is really the effect of a long 
steam pipe on the power of an engine and the consump- 
tion of steam; and in the absence of experimental data, 
we must reason a good deal on theory in dealing with the 
question. Euough is known, however, to enable us to 
arrive at tolerably accurate conclusions as regards any 
given case. 

In practice it is found that the difference between the 
pressure in the boiler and in the cylinder of stationary and 
marine engines is about 31b. We have ourselves veritied 
this fact dozens of times. The difference is sometimes a 
little more, sometimes a little less, but this may be taken 
asa fair average; and, curiously enough, it appears that 
the difference is very nearly independent of the boiler pres- 
sure. Thus, in an old-fashioued beam engine working with 
a boiler pressure of but 101b., and having a piston speed 
of about 240ft. per minute, the maximum indicated cylin- 
der pressure was but a shade over 7lb. The steam pi 
was short—about 15ft. long—large and well clothed. tn 
another case, with a boiler pressure of 70 1b. and a steam 
pipe about 20ft. long imperfectly protected, the initial 
presure in the cylinder nearly reached 671b, In a third 
instance, with about 20ft. of well-felted Sin. pipe, the 
initial pressure in the cylinder of an engine, 27in. 
diameter, 3ft. 6in. stroke, running at 60 revolutions per 
miuute, was 50 lb., the boiler pressure being a little under 
54lb, We could add many other cases to prove the 
accuracy of our proposition if they were required. Why 
it is that the difference is apparently independeut of the 

ressure we are unable to explain in any way quite satis- 
actory to ourselves, so we must rest content with stating 
the fact. If any engineer will take the trouble to fit « 
steam pressure gauge on a valve chest, he will learn in two 
minutes that the received ideas of loss of pressure in steam 
pipes are erroneous—that is to say, if the pipe is of sufli- 
cient diameter. He will! find that the hand of the gauge is 
in constant motion, falling with each opening of the steam 
port, and rising again when the valve closes. In single- 
cylinder engines, especially when working expansively, 
there is an intermittent flow of steam through the steam 
pipe. The moment the valve opens the steam in the valve 
chest rushes in, and the whole body of steam in the pi 
has to be suddenly put in motion. Its inertia must “ 
overcome, but before this can be done a considerable fall 
in pressure must take place in the valve chest and that 
part of the column next the engine; and it is not difficult 
to calculate exactly what this fall in pressure must be if 
we know the weight of steam in the steam pipe, and the 
required velocity. Butat the moment the valve closes the 
steam is in rapid motion. This motion is suddenly ar- 
rested, and the pressure in the valve chest may then, by 
the impact or momentum of the column of steam, rise con- 
siderably above that in the boiler foran instant. Mr. D. K. 
Clark cites cases in which the pressure in the valve chest 
was as much as 81b. higher than that in the boiler from 
this cause. The difference between the initial pressure in 
the cylinder and that in the boiler appears to be in all 
cases almost wholly due to the resistance of the steam 
































360 


we ewrtyer ee rot eg lg ye anaes tageereel” Naneteer tte gine! 


THE ENGINEER 


Nov. 13, 1874, 











ports, and the inertia of the column of steam in the pipe, 
and little, if at all, to the resistance of the pipe, or to con- 
densation. Mr. D. K. Clark has found that the resistanze 
of the steam pipe is quite inappreciable eveu in locomo- 
tives running at G600ft. of piston per minute, when the 
sectional area of the steam pipe was not less than one- 
tenth of that of the piston; and Rankine states that, 
provided the velocity of the steam in a supply pipe is not 
suffered to exceed 100ft. per second, the frictional resistance 
of the pipe may be entirely neglected. Of course it must 
be understood that we are taking no account of the resist- 
ance which may be due to the stop valve or throttle valve. 
If these are properly proportioned, they will, when wide 
open, in no way affect the results, As regards the resist- 
ance of the cylinder ports, and what is known as “ loss of 
head,” we shall do no more than refer our readers to 
“Rankine on the Steam Engine,” page 414. We are now 
dealing with steam pipes, not with cylinder ports. 

It is very commonly assumed that when a very long 
steam pipe is used there must be a great difference between 
the pressure in the boiler and the cylinder, This assump- 
tion, we believe, if used in the absolute sense, to be alto- 
gether erroneous. It is of course quite possible to make 
a steam pipe so small, and so full of bends and sharp 
turns, that it will cause considerable resistance, and conse- 
quent loss of pressure; and it will be found, we venture to 
say, in all cases where « considerable loss of pressure does 
really take place, that the steam pipesare made toosmall and 
that the velocity of the steam is over 100ft. per second. The 
temptation to make long steam pipes too small is very great, 
because the cost of a considerable length of steam piping 
is not a trifle. When the piping is large enough no loss of 
pressure worth mentioning will take place, even though 
the pipe be two or three hundred yards long, so far as 
frictional resistance can affect the question. There is only 
one other cause of loss of pressure, and this is condensation 
in the steam pipe. aud this must of necessity be almost 
wholly inoperative to the assumed end, A little reflection 
will show that the length of steam piping suspended in air 
required to condense steam nearly as fast as a boiler can 
supply it, would be enormous, It is impossible, in short, 
for a steam pipe of any reasonable length to have much less 
pressure at one end than the other, provided the velocity 
does not exceed 10Oft. per second. We may regard the 
effect of condensation as being the same as though a second 
engine were puton, If as much steam was condensed as 
was used by the engine, then the consumption of steam at 
the further eud of the pipe from the boiler would be prac- 
tically doubled, and the required velocity would then be 
2uO0ft. per second instead of 100ft.; that is to say, if the pi 
were properly proportioned to supply the engine only in the 
first instance, there would in the second be a small loss of 
pressure due to the iucreased velocity of the steam required 
to make up for condensation; but this would not 
due directly to condensation, but to the fact that the 
steam pipe was too small for its work. The remedy 
is obvious, Let the steam pipe be protected and the loss 
of pressure will become little or nothing. One of the best 
means of protection is to lay the steam pipe underground 
in large wooden troughs, waterproof if the ground be 
damp, the troughs to be filled with dry sawdust or fine 
dry sand, If this arrangement be inadmissible, then the 
pipes should be covered with felt, or some one or other of 
the various compositions for the purpose in the market. 
The loss by condensation may in this way be reduced to 
one or two per cent. of the whole quantity of steam used 
by the engine. A pipe 12in. in circumference and 200ft. 
long would have 200 square feet of ‘surface, and the total 
quantity of steam which such a pipe would condense if 
exposed unlagged to air at 60 deg. would not exceed 
about 72 1b. perhour, But the sectional area of such a pipe 
inside would be about 9in. A cubic foot of steam would 
occupy 192in., or 16ft. of its length, and at 100ft. per 
second, the tube would pass 6°25 cubic feet per second, 
or 22,500 cubic feet per hour, The weight of this steam, 
taking it at 50 1b, pressure above the atmosphere, would be 
4017 1b, Assuming that the engine used 60 lb. per horse- 
power per hour, this would represent over 66-horse power, 
and as the loss by condensation would not exceed 72 Ib., it 
will be seen that it is ridiculous to talk of condensation in 
the pipe as a cause of loss of pressure. In a word, it may 
be stated that loss of pressure in a long steam pipe can 
only take place asa result of the frictional resistance of 
that pipe to the fluid moving within it ; that sharp bends 
materially increase the resistance ; but that if the pipe is 
tolerably straight and sufficiently large, the frictional 
resistance will be almost inappreciable ; in no case can 
condensation be a cause of loss of pressure unless the pipe 
is exposed uncovered to rain, or water in some other form, 
and that the loss of pressure will then be due, not to con- 
densation, but to the fact that those portions of the pipe 
near the boiler will be too small to supply the extra 
demand for steam at the other end of the pipe unless the 
steam flows at such a velocity that the frictional resistance 
of the pipe will operate prejudicially. It is not to be 
denied, however, that in many instances in practice there 
is a very serious loss of pressure between the engine and 
boiler in long pipes. In all such cases, however, the pipes 
are too small for their work, or they are improperly fitted. 
We can call to mind one which came under our own 
knowledge, where the difference in pressure between the 
boiler and the engine, with a 3in, pipe about 12ft. long, was 
as much as 121b. The engine had only just been started ; 
the stop valve was held to be guilty, and was changed for 
one larger. This did nogood. Then new steam pipes were 
ordered, and when the old one was taken down it was 
found that the whole cause of the mischief lay in the fact 
that the man who put the pipes up, in making a flange 
joint, used a ring wrapped with tow, and red lead, The 
inner diameter of the ring, instead of being 3in., was little 
more than lin, The joint was re-made as it should be, the 
pipes re-erected, and there was no more trouble. Nothing 
is more common at collieries and mines than the use of 
long steam pipes made of any kind of tubing at hand, and 
of varying diameter, but invariably too small. Then we 
hear of loss of pressure, and it is on no better basis than 
this, that the whole theory of pressure being lostif a steam 








pipe is long has been built up. In designing steam pipes’ 
as well as any other appurtenance, of a steam engines 
nothing is more easy than to make a mistake, If we can 
induce our readers to think twice before they settle the 
proportions of their steam pipes, our purpose in writing 
this article will have been served. 


BELGIAN COMPETITION. 

THE Belgian ironmasters and hardware producers con- 
tinue to bring under the notice of merchants and other 
leading purchasers in this country the prices at which they 
are prepared to execute their orders. We have looked 
through the November list of a leading agent for Belgian 
firms, and knowing what we do of the competition which 
has lately been experienced from that country by English 
ironmasters and hardware manufacturers, we cannot say 
that it has occasioned us surprise. It may be assumed 
that in respect of qualities not of the best, needed for 
export to distant markets, or, indeed, capable of being 
used in or about London, the list is not contirmatory of 
the statement made by some trade writers, that £1 having 
been taken off the price of best Staffordshire bars at the 
recent Birmingham quarterly meeting, the Belgian com- 
— was at an end. In such qualities as those we 

ave indicated, the difference in favour of Relgian quota- 
tions is about that which is represented by the cost of the 
carriage of the iron from the centres of production in this 
country to the London Docks. In some instances this 
means, in actual figures, from 15s. to 17s. 6d. per ton. 
Certain classes of common finished iron, the produce of 
Belgian mills, can therefore be bought in London to that 
extent cheaper than it would be possible to get Stafford- 
shire iron, for instance, of a like quality, in the metropoli- 
tan market. The list does not show much advantage upon 
iron going from Liverpool, but there is an advantage. 
Somewhat between the advantage in favour of the Belgian 
prices in the London and Liverpool tariffs is the price at 
which the Belgian iron can be had delivered free in Glasgow. 

It is hence to be assumed that, for exportation from 
Liverpool and from Glasgow, as well as from London— 
indeed, for use in those ports—iron of the kind we have 
specified made in Belgium can still be had at lower rates 
than iron made in England or Scotland. We do not, 
however, anticipate that the difference will lead to such a 
demand as should give much uneasiness to any maker or 
any agent anywhere in our own country. The experience 
of buyers of Belgian iron has not been invariably satis- 
factory as to its alleged uniform quality. The bar list of 
Belgian firms shows four distinct classes of bars of the 
sizes mostly used. No. 2 would be the quality chiefly 
ordered by buyers in this country ; but inasmuch as the 
difference between that and No, 1—which is the commonest 
kind—is 12s, a ton, there exists a considerable temptation 
to agents of Belgian firms to mix No. 1 with No. 2, 
though there should be a warranty that the quality of the 
consignment is uniformly No. 2, In no a way can 
some English buyers of whom we have knowledge 
account for diversities of quality which have proved 
in a high degree damaging to the reputation of the 
Belgian brands, Where No. 1 will satisfy the require- 
ments of customers, exporting merchants who desire to 
send it out from London, or who cau order for shipment 
from Antwerp, may well select the Belgian in preference 
to the English iron. Such bars as are not ieluaventiy 
forwarded to India may be sold in London by the 
Belgian firms. We are inclined to believe that already 
a considerable part of the London consignments of such 
iron to India is made up of the Belgian product. It is 
somewhat significant of this that a Price Current of 
Belgian iron now before us denominates a bar iron as 
“ Best Refined Rupee Brand.” 

Mr. Richard Johnson, the president of the Manchester 
Chamber of Commerce, added point to his recent warning 
to that Chamber upon the extent of foreign competition, 
by stating that his firm had bought girders from Belgium 
for £3 a ton less than they could get them at from English 
makers. If “girders” in this case mean what in the 
Price Current we are discussing is meant by that term, 
then the fact should not occasion surprise ; for girders in 
this list mean what we infer to be flanged plates shaped 
so as to somewhat resemble double T-iron. Such iron, 
which the list terms “ girders,” may certainly be had at 
lower prices than it could be supplied at by English 
makers. Not so, however, plates of other than the un- 
usual dimensions which the Belgian mills can more 
generally produce than can the English mills. Plates— 
termed in the Belgian Price Current “ thick sheets ”—and 
that could successfully compete for quality with Belgian 
No. 2, can be rolled in the Cleveland district and sold in 
London at the present time at from 25s, to 30s. under the 
Belgian prices. In bolts and nuts, ard in tin plates also, 
we can well beat the Belgians. In wire nails, which they 
were the first to bring out, the Belgians have always had 
the advantage; and in wrought nails, if their quality 
could only be relied upon, the Price Current shows that, 
money for money, we cannot equal them in the advantages 
they offer, That, however, they are seeking to be level 
with us in quality also would a from this, that they 
offer a patent wrought nail which they term “ Imitation 
Ewbanks.” The Belgians likewise offer a complete array 
of files. The earlier numbers are much against us, but 
such numbers are in only small request. hen we come 
to the bastard file of the sizes pgs handled by our 
artificers, there is no advantage in the long run in the 
Belgian over the Sheffield file, even supposing that quality 
and weight were alike equal, inasmuch as, if there is an 
advan of 1s. or 1s, 3d. per dozen in one number in 
favour of Belgium, there is in another number an equal 
difference in favour of Sheffield. 

There can be no doubt that when Belgian iron was 
offered in this country at so cheap a rate some months ago, 
the difference against the British article was enough to 
secure the Belgians numerous orders. Specifications 
were accepted at uniform prices for sizes of sheets, for 
instance, which are almost invariably charged at the 
English works as extras. Such terms were not then to be 
resisted. But since that time our own prices have gone 





down, and the Belgians have “extras” against the sizes 
which before were offered at uniform rates. Hence, it is 
clear that they have not the advantages in their favour 
which they once possessed in the carrying on of the com- 
— with British ironmasters. Nor have they yet 
earned to execute their orders with the promptitude which 
is almost indispensable in modern iron-trade dealings. A 
much more serious hindrance to the Belgians is the absence 
of uniformity in quality. Whilst, however, there are sizes 
of bars utterly condemned, there are, nevertheless, some 
smaller sizes so much approved in this country that they 
can be sold by merchants at a great profit in preference to 
former English brands. But such iron is not largely used. 
On the whole “the Belgian competition” must be set down 
as having less significance now than for some time past. 





SIEGE EXPERIMENTS AT EASTBOURNE. 
I 


0. I. 

Tue greatly-increased accuracy of fire obtained from 
rifled as compared with smooth-bore ordnance would be 
sufficient in itself to revolutionise siege operations, as ren- 
dering it possible to open the attack of a fortress, and also 
at a later stage to cut through the revetments, or retain- 
ing walls, and make a practicable breach at distances 
which would have appeared absurd to the engineers and 
artillerists of the past generation. The practically increased 
range of operations thus obtained by the besiegers has 
caused many a fortress once deemed almost impregnable 
to lose its prestige by being brought under the command 
of neighbouring heights. But to the above must be added 
the fact that the rotary motion given by the rifling 
enables us to fire elongated projectiles of far greater weight 
and capacity than the old spherical shot and shell pro- 
pelled se a piece of the same calibre and similar or even 
greater weight of metal. A comparison of the guns of the 
old and new siege trains will forcibly illustrate this differ- 
ence of power. The 64-pounder rifled gun has the same 
calibre as the 32-pounder smooth-bore, and its weight is 
only some 6 cwt. greater than the latest and heaviest pat- 
tern 32-pounder, while its shot and shell weigh exactly 
double, and the bursting charges of the shells are nearly 
in the proportion of 5 to 1. If we take the case of shell- 
guns for demolishing earthworks, or making a breach prac- 
ticable after the revetments have been destroyed, the con- 
trast is even greater. The Sin. S. B. gun of 52 ewt. to 
65 cwt. fired a spherical shell which weighed, when filled, 
50 1b.; the 8in. R. howitzer of 46 cwt. projects a filled shell 
of 1801b., holding a bursting charge of 14 lb. of powder. 
The old Sin. S. B. howitzer, is much lighter, but of very 
inferior range and accuracy, 

When we remember how the difficulty of transporting 
battering guns in an enemy’s country, and working them 
in the trenches, has always limited the size of the pieces 
employed, the gain is the more apparent ; it must, how- 
ever, be remembered that we shall now have a far greater 
weight of projectiles to be carried in future wars; and it is 
to be doubted whether a great siege will ever again be 
carried on without the command of one or more lines of 
railway. There is yet another important feature to be 
noticed —the introduction of curved fire. Of course, 
all lines of fire are curved, but this term is confined to the 
method of breaching scarps or revetments, which are 
actually unseen from the attacking battery ; it also includes 
firing from a battery placed out of sight of the enemy’s 
works, as for instance, on the reverse slope of a declivity. 

Before describing in detail the operations now in progress 
at Eastbourne, it may be well tosay afew words concerning the 
only previous experiments made on a similar scale in this 
country against earthworks since the introduction of rifled 
guns ; those carried out at Newhaven in August and Sep- 
tember, 1863, by the lateOrdnance Select Committee, under 
the presidency of Sir J. St. George, K.C.B. The primary 
object of these trials was to determine the value of the 
various percussion fuzes at that time in use; but the inquiry 
was ultimately extended to the “penetration of rifled and 
spherical projectiles of various calibres into earthwork,” 
and to “the comparative breaching effects of live shells fired 
from rifled and smooth-bore guns at earthworks.” The 
spot selected was near the town of Newhaven, in Sussex, 
advantage being taken of a natural mound of earth, called 
the Castle-hill, overhanging the sea, which served as a 
target for testing penetration in natural earth. For pene- 
tration into artiticial earthwork two parapets were thrown 
up near the base of the Castle-hill of the following dimen- 
sions :—Length at base, 75ft.; thickness at base, 40ft. ; 
thickness of superior slope, 25ft. ; crest of parapet above 
ground in front, 94ft. ; width of cutting behind, 30ft. The 
firing battery was on a rising ground about 1060 yards 
from the Castle-hill ; it consisted of the following pieces :— 


R \. 
12-pounder Armstrong gun of 8} cwt. on travelling carriage. 
20 cwt, 


” ” ” 16 ” ” 


40 yy » 83 owt. va ‘ 
70 pm (wedge) gun 61 cwt. on garrison carriage. 
110 __s—,, (7in.) Armstrong gun 81 cwt. on naval sliding carriage. 


mooth-bore. 
10in. (shell) gun of 86 cwt, on naval sliding carriage. 


68-pounder gun 95 owt. - ” 
Sin. (shell) gun 52 cwt. on travelling carriage. 

$2-pounder gun 50 cwt. oe we 
Penetration into earthwork, omitting the 12-pounder and 20- 


pounder Armstrong guns as scarcely to be classed as siege pieces, — 






































| Projectile. 
Nature of Gun. & } M M Mean 
| Nature, reg can | penetra- 
| oO | weight. | diam. tion. 
— a 
| Ib. | Ib. | Inches.| ft. in, 
110-pounder A.*, 12 solid shot 111°0 7°04 2 «#3 
oe |» plugged shell 104°7 a 1s 38 
70-pounder A...| 9 | solid shot 70° 6°44 14 3 
40-pounder A... 5 | solid shot 41°2 4°80 4 9 
3 » | Plugged shell | 40°4 , in es 
68-pounderS.B.t| 16 | solid shot 65°9 7°91 20 «0 
” | 4, | plugged shell 50°83 7°85 | 14 10 
82-pounder 8.B.; 8 | solid shot 81°2. 6"1 13 0 
” 9 plugged shell 23°6 - 9 6 
10in. 8.B... ../ 12 plugged shell 83°9 9°84 ll 0 
Sin. 8.B. «. «| 8 plugged shell 50°3 7°85 ll 6 
_® Armetrong. + Smooth-bore. 


The soil of the parapets was a very compact loam ap- 
proaching in stiffness to clay, mixed here and there with 
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white and red sand. Fire was opened on 11th August, 
1863, and the experiments ranged over a month, eight days 
Being occupied in firing, and the remainder in digging out 
shot, recording penetration, and repairing the parapets, 
In giving the results we shall omit all details referring 
to the firing against the natural concrete and gravelly 
clay, as foreign to our present object. In the first ex- 
periment solid shot and common shells, weighted with 
sand and plugged, were fired; each gun fired until five 
hits were obtained with each nature of projectile, and the 
preceding table gives the mean penetration. 

On the above firing, the committee remark in their 
special report, that in no instance did any projectile pass 
through the parapet, the interior of which, except at the 
crest, was uninjured at the close of the firing. The 
superior accuracy of the rifled guns was clearly manifested, 
most of their shot striking either the point aimed at, or 
within a short distance of it. The practice with the 8. B. 
guns was in some instances very erratic. After penetra- 
tion, the rifle projectiles seldom continued to move point 
foremost, the axis being deflected to the right, in guns 
rifled with a right-handed twist; in several instances the 
projectiles were found quite turned round, and the curve 
they had made could be distinctly traced in the earth, 
On 3rd and 4th September, 224 rounds of live shell were 
fired at one of the parapets, as follows :—110-pounder 
Armstrong, 97; 70-pounder Armstrong, 27; 40-pounder 
Armstrong, 67; 20-pounder Armstrong, 15; 10in, 8S. B. 
gun, 6; 65-pounder 8. B. gun, 12. During this experi- 
ment the parapet was examined frequently, and six 
different photographs taken of its condition. After the 
53rd round the superior slope was considerably damaged 
and altered in shape, and the interior crest on its left cut 
down 4ft. or 5ft. deep by 10ft. wide; the terreplein was also 
covered with débris and splinters of shells, After the 
104th round the face of the work was considerably 
damaged and cut up; several large shell craters appeared, 
particularly on the left, where the breach was enlarged; 
the rest of the interior slope was not much damaged, but 
the terreplein of the work was covered thickly with 
splinters of shells, stones, and lumps of hard clay, which in 
many instances had penetrated some distance into the 
bank behind. At the 163rd round the damage done to 
the interior crest was not much increased. In front the 
= had become an irregular heap of earth; the earth, 

owever, was not so much displaced as thrown up by 
the explosion of the shells. Additional splinters and 
débris on the terreplein. After the 196th round, a clear 
breach was found to have been made on the left of the 
parapet, the depth of which was about 4ft. 9in. 

The examination at the conclusion of the trial showed 
the front of the parapet a mere shapeless mound of earth. 
The breach on the left flank was enlarged to about 33ft. in 
width by 5ft. in depth, and the interior of the battery laid 
open. ‘These results were produced at the expense of 
1975 lb. of powder for cartridges, and 1150 1b. in bursting 
charges for shells; weight of iron thrown, 15,091 1b. If 
account be only taken of those projectiles which actually 
struck the parapet and burst, the expenditure was—powder 
for cartridges, 1162 lb.; powder for bursting cin 
7141b.; weight of iron, 9263lb. The breach referred to 
was due almost entirely to the fire of one 110-pounder 
Armstrong on the 4th, and by the expenditure of 69 rounds. 
It was remarked that those projectiles which struck high 
on the superior slope did most execution, cutting away the 
earth at the point struck; those which lodged in the body 
of the work had not the same effect, as the earth was 
merely raised up, and in some instances into places from 
which it had been previously removed. The fire of the 
40-pounder, 20-pounder, and smooth-bore guns had com- 
paratively very little effect. The craters were measured 
after the earth dislodged by the shell had been cleared out. 
The rifle shells in general attained about two-thirds of 
their proper penetration before exploding. 

The great superiority of rifle over spherical shell was 
shown, Thus, the mass of earth displaced by the 70- 
pounder rifle was about fifteen times as great as that by 
the 68-pounder spherical shell, while the 40-pounder dis- 
placed five times as much as the 32-pounder. So great was 
the accuracy of the Armstrong rifled guns, that when once 
the range was obtained it was easy to plant the shell in 
any part of the work desired. For example, the trial was 
concluded by firing a few rounds from the 110-pounder at 
the field splinter-proof which had hitherto sheltered the 
range party. This splinter-proof was strongly built, and 
placed below the level of the natural ground. Although a 
small object, it was struck three times in six shots, and 
completely destroyed, 

The committee, in their report to the Secretary for War, 
drew attention to the following points :—(1) The best 
means of destroying an earthen parapet is by the direct 
fire of rifled guns with full charge, throwing shells of large 
capacity of powder. One large gun is much to be preferred 
to several of a smaller nature. (2) The fire should be as 
much concentrated as possible, and the trench formed by 
cutting down the ee. commencing at the top. (3) 
Relatively speaking, smooth-bore guns are of little value 
for destroying large well constructed earthworks, and, 
except for ricochet or eutilade fire, they ought to be dis- 
carded from the siege train of the future, (4) The guns 
forming a siege train for service against earthen parapets 
should fire as large a projectile as circumstances will permit. 
(5) It has been clearly — that 25ft. on the superior 
slope is the minimum thickness that should be given to 
future pets designed to resist heavy rifled guns. Even 
this thickness was breached by one gun firing 110-pounder 
live shells with percussion fuzes in from three to four hours ; 
if there had been embrasures it would have been done in a 
shorter time. (6) A working party during the day could 
not attempt the repair of an earthen parapet under a fire of 
rifled guns at 1000 yards without great loss of life. ) 
The increased accuracy of the’ fire of rifled guns, and the 
more destructive character of their shells, must modify the 
rules laid down as to works of attack, extending to details 
of construction of batteries, saps, and field magazines, the 


- distance of the first approaches, and their subsequent 
development. 





CANAL WORK AND THE PRACTICE OF 
IRRIGATION 1N NORTHERN ITALY. 


By P. Le Neve Foster, Jun., C.E. 
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of acircle in plan, with the convex side pointing up stream, 
give the same results. 

(2) The cross section or profile of dams is a matter of 
the highest consideration; some imes they consist simply 
of a vertical wall carried across the stream. This form 


Tue selection of a site for the establishment of the | is not good, as it has the disadvantage of presenting a 
head works of a canal is a matter of such manifest import- | vertical face over which the water falls, which in this 
anee, that no works should be undertaken without due | manner is very liable to undermine the foundations if not 


consideration. The extent of country drained by the river 
or stream from which it is proposed to derive an irrigation 
channel is a point of the first importance, as on this will 
depend the quantity of water that it will be capable of 


| 


supplying, and, in consequence, the amount of land that | 


the proposed canal will serve toirrigate. Other points must 
be taken into consideration, such as the relative position 
and levels of the land requiring to be irrigated with respect 
to that of the river at the point from which it is intended to 
derive the canal. It is very seldom that it is possible to 
derive water from a canal, river, or torrent, without being 
obliged to raise its level by means of «a dam carried across 
it ; for without this, except in a few rare cases, it would be 


impossible to obtain water during the summer droughts. | 


Another, and still more important consideration is, that 
in Italy the majority of irrigation canals are derived from 


their beds ; and considerable expense would be incurred 
several times during the year in excavating a new channel 
through the gravel and sand which might be deposited at 
the entrance to the canal; and this does not take place in the 
vicinity of adam. Dams are sometimes carried entirely 
across a river bed, and sometimes are thrown only par- 
tially across, an opening being left for the passage of the 
water. In the first case they are, more strictly speaking, 
weirs, as the water not required for irrigation passes 
over their crest. It is almost always necessary to provide 
a weir with waste sluices or tlood gates, to be opened when 
the river is high, in order to prevent too great a rise of 
back water, and to be enabled to discharge the surplus 
water more readily. When a weir is built across a navi- 
gable river, locks must be provided for the passage of 
vessels. On first consideration it would appear more eco- 
nomical to build the dam at a point where the river bed is 
contracted, as it would be evidently of less length than 
were it thrown across a wider part of the river ; this, how- 
ever, is not always the case, as the narrower the width of 
water way the greater will be the depth of water on the 
crest of the weir, and in floods it would be unable to afford 
a vent for all the water, which necessarily would be kept 
back, causing regurgitation and the flooding of the lands 
situated above; and, in consequence of the increased 
yelocity and height of the water, it would be necessary to 
construct the dam considerably stronger than were the 
water way larger, so as to prevent its being carried away. 
In choosing the site for building a dam, it is best to 
avoid the sharp bends in a river channel, lest the rapid 
current which rushes down its face in times of floods 
should undermine the concave bank. As the torrents 
descend towards the plain their régime becomes more 
regular, and the lands on their banks more valuable ; 
greater precaution and care must therefore be taken in 
establishing dams across them here, than at a higher part 
of their course, where their declivity is greater, and conse- 


quently the distance affected by back water would be less. | 


On torrents with a rapid fall a dam may be thrown 
across them without fear of inundating land up stream. 
For the deviation of small irrigation channels in the 
Alpine valleys a dam is rudely formed with a few piles 
and some blocks of stone heaped up in the bed of a torrent. 
Dams may be either temporary or permanent ; the former, 
made of fascines, piles, stones, Xc., are of great service 
when, from the torrential character of the stream, its bed 
is liable to shift after floods, Permanent dams are con- 
structed in a more substantial manner, and should be able 
to resist the effects of floods in the river or torrents across 
which they are built, and to insure a constant supply of 
water, whether in times of floods or of scarcity of water. 
In planning a dam three things are to be considered : 
(1) Its line and position. (2) Its cross section. (3) Its 
construction. 

(1) The most favourable position for the ccnstruction 
of a dam across a watercourse is that, where the 
bed of the river or torrent is not liable to change, and 
where the banks are solid and their stability not affected 
by the current. The position of the dam with regard to 
the direction of the stream is a matter on which few 
engineers agree. There is not the slightest doubt, however 
useful and beneficial a certain form of dam may be at a 
given point of a river, its application in another place will 
not be attended with success ; rivers are extremely capri- 
cious in their behaviour in this respect, and a careful 
examination of the régime of a river should be made before 
commencing any works of river improvements. 

The construction of weirs placed obliquely across the 
stream has proved, by experience, to be of great advan- 
tage. This plan, however, has the disadvantage of diverting 
the current towards the end of the dam furthest down 
stream, and the river bank at this place is liable to be 
damaged. Dams perpendicular to the direction of the 
stream are recommended as being more economical, from 
their shorter length; this, as we have said before, is far from 
being verified in practice, and it is probably more advan- 
tageous to make them considerably longer than the breadth 
of the channel, to allow the water coming down the stream 
to spread out, instead of checking it in a contracted 
channel, which results in a backing up of that part of the 
river above it. Again, the water passing over & narrow 
weir acquires a greater velocity than over a wider, leaving 
it with a rush which is very liable to undermine the 
foundations ; and to insure the stability of such a work 
the dam must be built considerably stronger than if the 
volume of water passing over it was spread over a greater 
length. Dams are sometimes built like a V in plan, with 
the angle pointing up stream, the advantage of this par- 
ticular form being that the water flowing over the two 
lateral parts of the crest is directed away from the banks, 
and meeting together in the middle of the channel the 
velocity of the current isdeadened. Dams in form of an arc 


carried down to a sufficient depth, and to cause the forma- 
tion of a shoal or bar across the channel at a short distance 
below the fall. A better form of dam is that in which the 
breast or up-stream side is built with a slope ranging 
from } to 1l,or 1 in base to | in height, the principal 
object being to resist the shock from trees that may be 
brought down in floods, and to enable them to pass more 
readily over its crest. In designing the front or down- 
stream slope of a weir, the principal object is to prevent 
the water that rushes over it from undermining its base, 
A long slope, usually from 2 or 3, or even Gin base to 
lin height, is found to be preferable, in order that the 
velocity of the current may be diminished by friction, and 
that it may strike the bottom very obliquely. Another 
plan is to break up the fall into a series of smaller ones, 


: ! : ‘ | by building the front of the dam in a series of steps 
torrents, which, being subject to floods, are liable to change | 


presenting vertical or inclined faces and long flat  plat- 
forms, Many other plans will suggest themselves in prac- 
tice. The top or crest of the dam is either level or 
slightly convex, and its width will depend upon the height, 


| and must be regulated according to the degree of stability 


required, The height of the dam will depend entirely 
upon the level to which it is required to raise the water, 
and alsu in a great measure must be regulated by the rela- 
tive position of the land lying above it, which, were the 
waters backed up too high, would be liable to be flooded. 


| The greater the height of the dam, the greater will be the 











effects of the rush of the waters and their liability to 
undermine the foundations, and damage the bed and banks 
of the channel below, and for this reason the dam should 
not be made any higher than absolutely necessary ; and 
when a high dam cannot be avoided, the total fall should 
be broken up into a number of smaller ones. The crest 
of the weir should be horizontal, so as to allow the water 
to pass over it in a strata of uniform depth, Sometimes 
the weir is not made perfectly horizontal, but slightly 
lower towards the end nearest which the proposed canal is 
derived; in this manner the depth of water on the crest 
will be increased at this point, and in consequence the cur- 
rent will be drawn towards the entrance to the canal. 
For the protection of the banks another plan is sometimes 
adopted, the crest of the weir being made somewhat higher 
towards the banks than in the middle, the current in this 
manner will be stronger at this point, and the lateral parts 
of the cascade will be too feeble to do any damage to the 
river banks, It is of the greatest importance that the 
“ roots ”—ends of the dam—which join the banks of the 
river are built in such a manner that the waters impounded 
on the up-stream side cannot force their way round them, 
and it will be well to strengthen the banks at this place, and 
face them with stones, fascines, or planking. The régime 
of the river, the direction of the current, and the stability 


| of the bed and banks will furnish the principal data for 


guiding the engineer in designing these works. 

(3) Lhe materials used for the construction of a weir or 
dam across a river are principally earth, timber, fascines, 
stone, kc. ‘The most simple form of dam is that made of 
gravel protected by fascines kept in place by piles. Such 
dams are principally used for temporary works. Damsare 
often made of timber, stones, and earth combined, and 
covered with planking laid parallel to the current, and the 
bottom of the channel at the foot on the down-stream side 
should be protected by an apron formed of a platform of 
planks resting on piles, or by a stone pitching. Dams of 
this kind built of dry stone and timber often do not become 
weirs except during floods; that is to say, that the water 
does not pass over their crests except at such times, and at 
other seasons of the year any surplus finds its way through 
the interstices between the stones. Dams may be built of 
caissons of strong timbers filled with loose stones and 
covered with planking; others are filled with earth instead. 
Weirsof solid masonry, like other hydraulic works, should 
be founded on the natural ground on a bed of concrete, or on 
yiles, according to circumstances, The masonry may be 
built in cement or hydraulic lime; the face work is usually 
in dressed stone or block in course. ‘The stones, besides 
being fastened together by metal cramps, are sometimes 
bonded by dovetailing. A good example of a masonry 
weir is that built across the Dora Baltea for obtaining a 
supply of water for the subsidiary canal of the Canal 
Cavour. This work, shown at Fig. 6, consists in a mass of 
concrete faced with ashlar and blocks in course roughly 
dressed. The crest is 1°20 metre in width, and the total 
length 200 metres, the position of this work with respect 
to the entrance to the canal is shown in plan Fig. 7. 

The following shows the quantity of work executed and 
the actual cost of this dam :— 


Quantity. Price. Amount, 
Excavation .. «. 11393 c.m. at fr. 11,393fr, 
Oak piles 15492 c. m, at 100 15,492 
Timber .. «so cc 2 cf oo 3962 c. m. at 100 3,962 
Oak planking .. «2 «os « 19708. m. at 12 
Boarding of poplar .. .. «. 65s.m.at 3 
TrOUWOTK cs os co co 16702 kilos.at 1 
Brickwork .. «6 6.) se we 6c m, at 22 
Concrete oe . 4560 c.m. at i 
Asblar «co co oo oo co of 612 ¢. m, at 130 
Block, in coarse masonry... S807 c.m. at 28 
Rockwork of loose stones... 70cm, at 17 





237,082 


Total francs .. «+ « 


or at the rate of 1188°41f. per lineal metre. The works 
used for the protection of the river banks consis in the 
plantation of trees, river walls, planking, fascines, or in a 
revetment of the slopes of an embankment with a stone 

itching set dry, or sometimes as shown in Fig. 8, set on a 

dd of concrete. A layer of concrete alone forms a very 
effectual protection to a river embankment. In rivers sub- 
ject to excessive fl a rockwork consisting of large 
irregular shaped blocks of stone—not less than one-third 
of a cubic metre each—is exceedingly useful for protecting 
the bottom of embankments or walls from the scour of the 
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water. The foundations of the piers of bridges across tor- | for making concrete in Northern Italy vary according to | of country lying on each side of it, a river embankment is 
rents are usually protected in this manner. Where stone | circumstances. anything but serviceable to those parts situated either 
cannot be easily obtained, the embankments may be faced | The following, taken from a specification of the Canal | above or below it. A command over the supply of water 
with “prisme,” artificial blocks made of concrete. These | Cavour Company, has given excellent results :—For one | in the canal is effected by a regulating bridge or sluice 

house. No rules can be laid down for the construction of 















174.00 F1C.6 such works, as they will depend entirely on their importance 
= 2 and the quantity of water that is required to be derived. 

OSS SECTION The works for regulating the water in a canal consist 

172. $0 usually in a floor of concrete paved with brick or stone, 












ag across the entrance, the width of which is limited 
i ne 


y the sidewalls; this distance is divided into a certain 
number of outlets by masonry piers, each of which is pro- 
vided with sluice gates. ese piers usually support a 
bridge or footway from which the gates are worked. The 
adoption of a series of small sluices, such as are usually 
usedin North Italy,affordsmuch greater facilities than when 
large and cumbersome gates are used. The usual width of 
sluice gates on Piedmont canals varies from 1°00 to 1°60m. 
Tn some cases, as at the headworks of large canals, the 
entrance is occupied by a building supported on arches, 
between the piers of which two sluices are worked. Some 
of these buildings have considerable architectural pre- 
tensions. 

The sluice house shown at Figs. 9, 10,11, page 358, is for 
eee the supply of water from the Dora in the 
subsidiary canal of the Canal Cavour. The width between 
the side walls is divided by granite piers into nine openings 
spanned by a like number of arches 3:215m. in opening and 
0°31 rise; each span is divided into two outlets. The 
sluices work in grooves cut in the granite piers, and are 
raised and lowered by means of a lever. The details of 
the working of these sluices are shown at Figs. 12 and 13. 
Each opening is provided with two sluice gates, the up- 
stream one being made in two pieces, as shown in Fig. 12. 
The bottom pier is attached to the upper part of the gate 
by means of a catch A, which is fixed by pulling a cord 
fastened to the hook B, as is the case after floods, and in 
this manner when the gate is raised the bottom part is left 
on the cill to prevent gravel and sand being carried into 
the canal. The cost of this work was as follows :— 

Quantity. Price. Amount. 






8./0 





80x --2. 82-- 41.20 
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PROTECTION OF RIVER EMBANKMENTS 


Fig 7 








Excavation for foundations .. 5,719 c.m. at lfr. 5,719fr. 
Oak piles, No.48 4. oe oe 7°02 c..m. at 100 702 
Timber for walings .. .. .. 4°15 c. m. at 100 415 
Oak as  s@ €6 » 141 s.m. at 12 1,692 
e of $ Tron work «oe «+ «+ «¢ oe 3423 kilos.at 1 3,423 
EcaLe f 19 260 slge tint =e Concrete .. .. «. os oe 743 cmat 1M 10,402 
Signe Ia Rubble masonry... .. .. .. 613 c.m. at 16 9,808 
Block in course masonry... .. 408 c.m. at 28 11,424 
Ordinary brickwork... .. .. 134 c.m. at 22 2,948 
Picked brickwork .. .. .. 757 c.m. at 28 21,196 
. . Timber forroofing .. .. .«. 145 ocm.at 90 1,350 
Llocks are usually about a metre in length, and of trian- | metre cube of concrete:—ballast, 0°80; sand, 0°50; slacked Ashlar masonry, finedressed.. 157 20.c. m. at 140 22,008 
gular section of 0°50 metre in base, Timber planking is | hydraulic lime, 025. The sand and lime are first mixed witiwe "°° esse ey! 
F le hallest is afte deedded Goal ranite fo P! oe se es #25. m. a 1, 
also excellent for the protection of river embankments, but | into mortar, and the ballast is rwards added. Groins Sluice gates... .. .. oo 386 25,666 
its cost is too great and durability limited. In the torrents | and spurs should be used with extreme caution, as they ee, loose stones .. ». 63 ¢.m. at 17 waa 
Total francs .. .. ee 145,353 


FIc.8 ee 
No canal should be unprovided with hydrometers, which 


are very important, though simple, instruments, consisting 
merely in a vertical scale of metal or stone divided into 
metres and centimetres, and by means of which the person 
in one of the sluice house can regulate the gates according 
to the depth of water on them. 











THE EDINBURGH AND LEITH ENGINEERS 
SOCIET 


THE session of the Edinburgh and Leith Engineers’ Society was 
opened on Wednesday evening, 4th inst, in the Architectural 
Society’s Hall, George-street. Professor Fleeming Jenkin occu- 
pied the chair, and after some routine business had been disposed 
of Mr. James H. Cunningham, C.E., delivered an opening address 
** On the Study of Engineering Science considered in relation to 
Professional Societies.” He began by reminding the members that 
the object of their Society was “‘the prosecution of the study of 
engineering science.” He would therefore, in the first place, call 
attention to the subject of their study, and afterwards consider 
their methods of studying it. Turning, then, to view science, we 
were struck by two characteristics—its direct advance and its 
wide diffusion; but we should remember that these two were 
closely dependent on one ther, and that progress in the one 
could not be made without progress in the other. The former was 
best seen in the domain of physics, as, for instance, in discoveries 
and inventions connected with the comet and transit of Venus. 
It might also be noticed in great engineering works, such as the 
St. Louis Bridge, the St. Gothard Tunnel, and the new Atlantic 
cables. On the other hand, in order to see the diffusion of science 
most strikingly, we must turn our attention to common things, for 
wide diffusion necessitated and implied application to common 
things. Sewage and water were essentially commonplace things, 
but a great deal of scientific thought had been expended upon 
: them, and even yet many of the problems they involved had not 
AEN CT MMA TITTY been satisfactorily solved. No doubt sanitary engineering bad 
a , ‘ mR assumed large proportions and become of great importance, be- 

; = Ay Ore B y cause it was called on to supply the wants of multitudes, still 
‘ - % 4 4 these wants were merely the commonest necessities of common 
people. Whether the attention now bestowed on this subject 
was due to the advance of science increasing our knowledge and’ 
philanthropy, or to the general extension of wealth and luxury, 
need not be decided. Certain it was that it marked in one way 
the diffusion of science. But this was also seen in connection 
with smaller things than sanitary works. It appeared in the 
applications of steam to agriculture, as, for instance, now wit 
nessed in Sutherlandshire; in the adaptation of telegraphy to rail- 
way signalling and domestic purposes; in the introduction of 
Hae Me riveting and planing machines; and in the extendi 
use of compressed air engines for underground excavating an 
hauling. It might also be seen in numerous improvements con- 
nected with housebuildiug, and even in the processes of d ti 
cooking. ‘Ihe consideration of these things might teach them all 
that details and comparative trifles were of the utmost real im- 
portance. This sounded like a truism, but was precisely one of 
those maxims which everyone acquiesced in, and yet almost no one 
really believed. Painful on Fes of the costly disputes which 
jpn J omissions often lead to, and of the annoyance caused by 
the mistakes workmen often make owing to indistinct instructions 
about details, was the only thing which would impress this truth 
upon their minds. Two methods of study were then referred to— 
pe bg and discussion. By study he now meant the act of 
putting into our heads that which is chiefly found in books. But 
everyone must do this for himself. Others could merely point out 
the most fruitful fields and put the best tools into their hand 
4 a ee — em aS actual work. ay ag oe 
tend to change the direction of the current and to throw it | no ‘ove, much concern them as an association, for it co 
a small cost, and are also used for pitching the slopes of | over to the opposite side of the river. There can be no oe en ee eee he 
embankments ; in some cases they are set dry, but when question that the partial embankment of a river assists | ° — oo ae to ¢ o es m pen 
more durable work is required they should be set in mortar | very materially in the production of floods, and while | anq this was best carried on - assistance trom othe 


oth: - 
ou & bed of concrete, The proportions of materials used | exceedingly useful and beneficial to the particular portion neers were often compelled to find out what they knew, and ‘what 
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of Piedmont, rounded river boulders are readily obtained at 


























_ Nov. 13, 1874. 


THE ENGINEER 


363 











they only thought they knew the tedious and costly process 
of testing their hasuties nh the various kinds of matter 
and force. But nature, though just, had no mercy, She always 
punished a mistake and never gave anyone a second chance, How 
much better, then, to test their knowledge against the friendly 
criticism of their fellow men, and this was what an association 
enabled them todo, These general remarks suggested some prac- 
tical bints as to the work of an engineering society. Discussion 
should chiefly be aimed at, and authors of a could facilitate 
this by judicious choice and treatment of subjects. It was surely 
deairable that as many members as possible should take a share 
in the work of the Society, but some had difficulty in choosing 
subjects for papers, owing to want of experience and opportu- 
nities of observation. They might, he thought, make g com- 
munication by criticising books, or compiling from scattered and 
not easily accessible sources of information ; but it must be re- 
membered that originality either in the matter itself or the form 
of its expression was a sine qué non. That even if anyone pre 
ferred to write about their personal investigations, it was not 
necessary to select a great or abstruse subject, for they had seen 
that details and common things were very important, and that 
even the purest science could not do without them. Above all, 
in order to have a good discussion, it was desirable that papers 
should not contain many mathematical formule, as these matters, 
though they must be mastered in private, could not easily be 
understood at a glance, and the information conveyed should 
appeal more to common sense and general experience than to 
technical skill in x’s and y’s. In conclusion he ventured to con- 
gratulate the members on the work already produced by the 
Society, and again urged that more attention should be paid to 
the full discussion of the papers which were read before them. 





THE CHEMICAL SOCIETY. 
Thursday, November 4th, 1874. 
Professor OpLING, F.R.S., President, in the Chair. 

AFTER the visitors had been announced, and the minutes of the 
previous meeting read and confirmed, Messrs. C. Armbruster, 
G. Christopher, W. H. Carter, J. H. Davies, and W. Pierce, jun., 
were formally admitted fellows of the Society. The names read 
for the first time were those of Messrs, E. Woodhead, T. Harrison, 
A. L. Sparkes, D. Kingsford, W. H. Griffith, G. W. Parnell, R. 
Hedderwick Ker, W. R. Hodgkinson, G. W. Slatter, W. Har- 
greaves, A. Deck, J. G. Morris, Roland H. Ridout, W. Payne, W. 
Griffin, and D.C. Mackenzie. For the third time, Messrs. Edwin 
Rider Cook, John Cox, and Henry John Cook, who were balloted 
for and duly elected. 

The first paper ‘“‘On Methyl Hexyl Carbinol,” by C. Schor- 
lemmer, F.R.S., was then read | the secretary. From previous 
experiments on the methyl hexyl carbinol, obtained by distillin 
castor oil soap with soda, the author expected that the alcoho! 
would yield normal caproic acid on oxidation. The purified 
alcohol boiled at 177 deg. to 178 deg. C., and the caproic acid pre- 

ared from it boiled at 204 deg. to 206 deg. The calcium and 

arium salts correspond exactly in composition and properties 
with those described by Lieben and Rossi. The octane, however, 
obtained from methyl hexyl carbinol does not yield a trace of 
acetic acid on oxidation, thus differing from the other normal 
parafiines in this respect, 

The President said the thanks of the Society were due to Dr. 
Schorlemmer for this interesting paper in relation to the subject 
which he had done so much to elucidate. 

Mr. Neison said the results of Dr. Schorlemmer agreed with 
those he had obtained except in one point. He had found it 
impossible to purify the acohol completely by fractional distillation 
and treatment with sodium bisulphite. It then boiled at 177 deg. 
to 178 deg. C., but always contained traces of the ketone, which 
could be separated on converting the alcohol into the octylene, 
boiling at 125 deg. C. by treatment with zincic chloride. By re- 

cated distillation from caustic soda, however, the alcohol could 

e obtained in a pure state, and it then boiled at 182 deg. 
to 183 deg. C. 

Dr. Armstrong thought the chief interest of the paper was that 
the alcohol was proved to yield normal caproic acid, as it well 
illustrated the great advantage of a comparison of the physical 
properties, in ascertaining the nature of such compounds, 

The next paper, ‘“‘On the Action of Organic Acids and their 
Anhydrides on the Natural Alkaloids, Part I.,” was read by the 
author, Dr. C. R. A. Wright. By long digestion of dry codeine 
with glacial acetic acid or with acetic anhydride it is converted 
into the crystalline diacetyl-codeine, Crs H,o (C2 H; O)2 Ne Og, 
which is soluble in benzine, chloroform, and boiling water. The 
base yields a crystalline hydrochloride. 

The action of glacial acetic acid on morphine gives rise to the 
formation of a diacetyl morphine, Ca Hy; (C2 Ha O)2 Nz Oc, which 
can with difficulty obtained in the crystalline state. The 
hydrochloride, however, crystallises readily, With excess of 
acetic anhydride morphine forms tetracetyl morphine which crys- 
tallises readily and is soluble in ether, alcohol, and benzene. Its 
hydrochloride is excessively soluble in water. At the same time 
as the tetracetyl compound a diacetyl morphine is produced. 
When the acetic anhydride is not in excess, three distinct diacetyl 
morphines appear to be produced, the 8 pound being the 
principal product. With a small quantity of acetic anhydride 
monacetyl morphine is obtained. All these compounds are more 
or less readily decomposed by the action of boiling water into the 
original base and acetic acid. 

The physiological action of these new bases has been examined 
by Dr. Pierce, who finds that it is nearly the same as that ef de- 
oxymorphine and deoxycodeine. 

r. Odling having thanked the author in the name of the Society, 
a paper ‘‘On the Action of Bromine in the presence of Water on 
Bromopyrogallol, and on Bromopyrocatechin,” by Dr. J. Stenhouse, 
F.R.S., was read, The author finds that although dry tribromo- 
dom, se F is not acted on by dry bromine, yet the mixture when 
dissolved in water and gently heated, deposits a new compound in 
brilliant yellow scales having the formula Cis H, Bn,O,. Xantho- 
gillol is insoluble in water, but readiiy soluble in benzine and in 
ether. Its solution in the latter when agitated with a soluti 
of sodium carbonate is decomposed with formation of the sodium 
compound of a new substance which separates in pale yellow 
scales, These when decomposed with dilute sulphuric acid yield 
the new subst in slender colourless needles having the com- 

ition Cj H; Bru Oy It is readily soluble in ether and 

enzine, 

Bromopyrocatechin when treated with bromine and water gives 
rise to erythropyrocatechin, Ci, He Brio O, a compound crystallising 
in scales of a magnificent dark crimson colour. 

The President, in thanking the author, said that the formation of 
these condensed products was one of great interest, and since 
there was not enough hydrogen in the compound to form 
hydroxyl with all the oxygen, it was a question how far the 
l.tter might be present in the quinone form. 

Profes-or A. H. Church then readapaperon ‘‘The Actionof Baryta 
on Oil of Cleves.” The author pees the pure eugenol from 
English oil of cloves, and found that the terpene accompanying it 
boiled at 2539 aeg. C. (cor.) ; after having been trea’ with 
sodium: an oily subst of high boiling t and possessing a 
strong creosotic odour was also observed. The pure eugenol when 
mixed with baric oxide and powdered zinc, and pager oem | 
distilled, yields from 10 per cent. to 15 per cent. of an oil w 
after purification boiled at 262°5 deg. C. (cor.) It has the composi- 
tion expressed by the formula Ci: Hus Os, or that of methyl eugenol. 
This compound, however, as obtained by the action of sodium 
iodide boils at 237 deg. C , so that the new com- 


eugenol on m Li 
pound ne yan to be isomeric with methyl e l. By 














=e it yields dimethoxybenzic acid, OC, Hy, O., melting at 179°5 
eg. C, 





Dr. Odling said the Society was much indebted to Professor 
Church. The formation of methyl eugenol in this way was of 
considerable theoretical interest. 

**Observations on the Use of Permanganate of Potash in 
Volumetric Analysis, and on the Estimation of Iron and Iron 
Ores,” by E. A. Parnell, was then read by the secretary. 

The author draws attention to the fact that in determinations 
of iron by potassium perman; te when the former is in the 
state of ferrous chloride, the colour of the ferric chloride produced 
interferes considerably with the determination of the exact point 
of peroxidation. By employing artificial light, however, this diffi- 
culty may in a great measure be obviated, and the method 
possesses the great advantage over that with potassium dichro- 
mate, that zinc may be used as the reducing agent instead of 
sulphurous acid. The author prefers arsenious acid for standard- 
ising the perman te solution, and gives minute details of the 
best method of effecting this. 

The President thanked the author for his paper, which contained 
so many practical hints. 

The last paper was entitled, ‘‘ Further Researches on Bilirubin 
and its Compounds,” by Dr. J. L. W. Thudicum, 

The author finds that bilirubin, C) Hy NO2, absorbs bromine 
vapour, and acquires a violet colour and golden lustre. The pre- 
duct appears to consist of dibromobilirubin, C)H; Bre NOz. It is 
soluble in alcohol, with an intense violet colour. With chlorine 
a tetrachlorobilirubin, C) H; Cl, NOs, app to be produced of a 

nish-yellow colour. Bilirubin absorbs nitrous acid, but no 
efinite compound could be obtained. The |p ken contains 
experiments on the alleged transformation of bilirubin into the 
colouring matters of urine. 

The thanks of the Society having been given to the author, the 
meeting was adjourned until Thursday, 19th November, when 
the following papers will be read :—(1) ‘* On the Action of Organic 
Acids and their Avhydrides on the Natural Alkaloids, Part II.,” 
by G. H. Beckett and C. R. A. Wright, D. Sc.; (2) ‘On the 
General Equation of Chemical Reactions,” by W. K. Clifford, 
F.R.S.; (3) “‘On Propionic Coumarin and some of its Deriva- 
tives,” by W. H. Perkin, F.R.S. 

The President announced that Professor Maskelyne had offered 
to give a short course of lectures on crystallcgraphy to those 
members of the Chemical Society and their friends who may be 
desirous of studying this subject. If a sufficient number of mem- 
bers intimate their intention of attending these lectures to Dr. 
Russell, F.R.S., of St. Bartholomew's Hospital, they will be de- 
livered on Monday and Friday evening, at Burlington House, at 
8.30, during the months of November, December, and January, 
commencing on the 23rd inst. 








METHOD OF ASCERTAINING WHAT PORTION 
OF THE FEED-WATER ADMITTED TO A 
BOILER IS ENTRAINED IN THE FORM OF 
SPRAY BY THE ESCAPING STEAM. 

By Chief Engineer IsHERWoOD, U.S. Navy.* 

In making tests of the evaporative efficiency of boilers, it is 
desirable to know what fraction of the feed-water admitted to the 
boiler during an experiment is vaporised, and what fraction in the 
form of spray is mingled with and entrained bythe steam. This 
problem is very difficult to solve correctly, requiring costly 
memo precise measurements of large quantities of water ; 
thermometers absolutely accurate, for a very slight error in the 
temperatures would be equivalent to a very considerable error in 
the two fractions of the feed-water to be ascertained ; and boilers 
perfectly free of leakage under the pressure —- The 
apparatus needed is a tank for the measurement of the feed-water 
previous to admission in the boiler ; a condenser, in which all the 
steam generated in the boiler is condensed, and the temperaturs 
of the resulting water, together with that of the water entrained 
in the form of spray, is reduced to the temperature of the feed- 
water ; and a tank for the measurement of the condensing water 
previous to its use in the . The i rand the steam 
pipe connecting it with the boiler are to be covered with felt or 
other non-conducting substance, and placed in a temperature mid- 
way between that of the steam and that of the condensing water 
after use, as any heat lost or received by the steam and entrained 
water after leaving the boiler would vitiate the results. Placing 
the condenser and steam pipe in a temperature midway between 
that of the steam entering and that of the condensing water 
leaving the condenser, neutralises, as nearly possible, the effect of 
external temperature ; and clothing them, additionally, with a 
non-conducting substance, reduces this effect to a minimum. _ The 
pressure under which the generation and condensation of the steam 
take place must be identical, an the initial temperature of the 
feed-water must also be identical with the final temperature of 
the condensing water, in order to eliminate the transformation of 
heat into work which would otherwise be caused by the displece- 
ment of different pressures, due to the difference of bulks resulting 
from the difference of temperatures. The principle of the 
investigation is simply a comparison of the quantity of heat that 
would have been imparted to the feed-water in the boiler had all 
the feed-water been vu«porised, with the quantity of heat— 
experimentally ascertained— imparted to the condensing water by 
the condensation of the steam and the reduction of the tempera- 
ture of the resulting water, together with that of any water which 
may have been entrained in the form of spray, to the initial tempe- 
rature of the feed-water. Let w be the weight of feed-water 
admitted tu the boiler; ¢°, the temperature of the feed-water ; ¢”, 
the temperature of the steam ; and h, the heat of vaporisation 
above the temperature ¢°. Also, let W be the weight of condensing 
water used ; T°, the temperature of the condensing water before 
use; and T°’, the temperature of the condensing water after use. 
Finally, let w’ be the weight of feed-water in the form of spray, 
having the temperature ¢” entrained by the steam ; then w—w’ is 
the weight of feed-water vaporised. And (w—w') x h + 
w x (’—0) = W x (T’—T*). W x (T° — T°) represents the 
totul quantity of heat, ogee ascertained, imparted to the 
feed-water in the boiler, which quantity is composed of the unknown 
quantity (w—w’) x h, consumed in vaporising the weight w — w’ 
of feed-water, and of the unknown quantity w’ x (¢” — ¢@°), con- 
sumed in raising the temperature of the weight w’ of feed-water 
from ¢° to ?”. ‘he determination of the values of wand of w— w’ 
in fractions of w is the object of the following process. The 
specific heat of the water is supposed to be tant at all its tem- 
peratures, which is not quite true ; the correction, however, would 
be so insignificant that it has been omitted, to avoid unnecessary 
complication. It can be easily made, if required, by simply 
multiplying the weights of water at the different temperatures by 
the respective specific heats and taking the products as the weights 
in place of the original weights of water. It is obvious that the 
quantity W x (T®* — T°), as experimentally found, will equal 
w x h in the case in which the feed-water is vaporised. 
It can never be greater than w X h, but may easily be less by the 
entrainment of part of the feed-water with the steam, and less in 

roportion as the quantity so entrained is greater. This results 
ca the fact that the heat of vaporisation of a given weight of 
feed-water is much greater than that which is required to raise its 
temperature from ¢° to ¢”. In the single case in which the 
temperature of the feed-water is the same as that of the steam 
entraining a portion of it in the form of spray, the fraction 
vaporised of the feed-water is the fraction which the experimental 
quantity W x (T” — T°) is of the quantity w xX h; that is, this 

, a= ° 
fraction will be the quotient of * (T" — 7"), the remaining 
fraction of the feed-water having been entrained in the form of 
y, but, not having had any heat imparted toit in the boiler, 
not enter as a factor in the computation. For example: 


“«* Journal of the Franklin Institute.” 

















Suppose the temperature ¢° of the feed-water and t” of the steam 
to be 212° Fah.; the heat A of vaporisation, 965'7 Fah. units ; the 
weight » of the feed-water admitted to the boiler, 1 lb; the 
weight W of condensing water, 5 lb. ; the temperature 1° of the con- 
densing water before use, 50° Fxh.; and its temperature 1” 


use, 212° Fah. Then 2 — 50") — 083877 = the fraction 





vaporised of the feed-water, while the fraction entrained in the 
form of spray by the steam is (1°00000 — 0°83877 = ) 016123, 
But in all other cases of the entrainment of feed-water, in which 
its temperature is less than that of the steam, the experimental 
quantity of heat W x (T® — T°) is composed of two unknown 
quantities w x (t” — t®) and (w — w) x h, the first being the 
quantity of heat imparted to the entrained water, and the last 
being the quantity of heat imparted to the vaporised water. 
Hence, considering the entire weight w of feed-water admitted to 
y a= ° 
the boiler as unity, a = : ee c T°) = w’ = the fraction 
| andl one 
of entire water admitted to boiler, which has been entrained in 
the form of spray by the steam. Consequently, w— w =1— w= 
the fraction of the entire feed-water admitted to the boiler, which 
has been vaporised. From the above formula may be derived the 
following rule for ascertaining the proposed results: From the 
quantity of heat which woul have been imparted to the feed- 
water admitted to the boiler, had it all been vaporised, deduct the 
quantity of heat which was imparted as experimentally given by 
the increased temperature of the weight of condensing water used, 
and divide the remainder by the latent heat of the steam; the 
quotient will be the portion, in terms of the unit of weight em- 
ployed, of the feed-water entrained in the form of spray by the 
steam. Thesubtraction of this quotient from the weight of feed- 
water admitted to the boiler gives the portion, in terms of the 
unit of weight employed, of the feed-water vaporised. The above 
formula is based on the following reasoning: w x A is the 
quantity of heat that would have been imparted to the feed- water 
had it all been vaporised. W x (T” — T°) is the quantity of 
heat that was imparted to the feed-water as experimentally 
ascertained. The latter quantity subtracted from the former 
leaves the quantity of heat due to the non-vaporisation of a portion 
of the feed-water, which had been heated, however, to the 
temperature of the steam. The division of this remainder by the 
latent heat of the steam gives the weight of water, in terms of the 
unit employed, which was not vaporised, and which consequently 
was entrained in the form of spray by the escaping steam, The 
expression h — (t®” — ¢°) is the latent heat of the steam. The 
fellowing is a numerical application of the formula: Suppose, for 
example, the entire weight w of feed-water admitted to the boiler 
to be1 lb.; the heat A of vaporisation above the temperature ¢° of 
the feed-water to be 1078°5 Fah. units; the weight W of the 
condensing water to be 19°637 lb.; the temperature T° of the con- 
densing water before use to be 50° Fah.; and its temperature T” 
after use to be 100° Fah.; the temperature ¢° of feed-water to be 
100° Fah.; and the temperature ¢® of the steam to be 212° Fah, 
(1 x 10785) — 19 637 x (100° — 50°) _ 4. _ . 

Then 1078°5 -. (212° — 100°) 01 = the fraction 
of the entire feed-water admitted to the boiler which has been 
entrained in the form of spray by the escaping steam. Conse- 
quently 1 —-01= 09 = the fraction of the entire feed-water 
admitted to the boiler which has been vaporised, 








RAILWAY EXTENSION IN IRELAND.—One of the most important 
and satisfactory signs of the times is the rapid increase and con- 
stant growth of our railway systems; but while this remark for 
some years past could only be advanced in favour of England and 
Scotland, it may now be said to apply equally tc Ireland. No 
greater want is felt in everyday commercial life than a thorough 
system of railway communication, and the rapid increase of manu- 
factures and growth of agricultural produce has now come to 
assume so much importance in Ireland, and particularly in con- 
nection with its exports and imports, that the necessity for im- 
provement in that country’s railway system is at present one of 
the chief questions for consideration, The most decided steps for 
the obviation of these difficulties have, perhaps, been couwmenced 
in the north, where the desire to turn the mineral resources of 
the country to sdvantage has given an impetus to capitalists to 
embark in the construction of new railways. As a proof of this 
we may refer to a very influential meeting held last week at 
Coleraine, in connection with the proposed central railway for Lon- 
donderry. At the meeting it was stated that there were five 
English companies interested in the scheme, having property 
along the route, namely, the Ironmongers, the Mercers, the Slaters, 
the Skinners, &c. The Mercers had not given any decisive answer 
or pledge ; but as they had proposed to assist in the formation of 
aline from Kilrea to Ballymena there was no doubt they would 
aid in opening up byrail the centre of the county from Magherafelt 
to Coleraine. At the close of the meeting a committee was ap- 

inted to carry the bill through Parliament, which included 
Pord Garvagh, Sir H. H. Bruce, Bart.,&c, Another meeting was 
held at Newry about the same time, to consider the advisability 
of promoting a bill in Parliament for the construction of a new 
line of railway from Armagh to Dungannon, 


Tue St. GoTHARD TUNNEL,—According to the convention made 
between the Swiss Government and the St. Gothard Railway 
Company, the estimate for each year’s working has to be laid 
before the Federal Council. That for the third year which com- 
menced on the 1st October has been approved of by the Government. 
It estimates that the progress to be made during this period in the 
St. Gothard tunnel will be 1922 metres, which, added to the 2453 
metres driven during the first two years, will make a total of 4375 
metres by the 30th September, 1875. It is also intended to complete 
the curve at the entrance to the tunnel on the south, or Italian 
side. This estimate, although somewhat greater than the amount 
of progress made during the second year, which was only 1060m., 
does not appear to be exaggerated, for it must be remembered that 
considerable difficulties which retarded the advancement of the 
works had to be overcome during the first half of that period ; 
taking, however, the rate of progress during the moaths of July, 
Augast, and September, which was 496m. as a fair average, the 
above estimate would be, if anything, rather below the mark, and 
it may be safely anticipated, and taking into consideration the 
improvements which have lately been introduced in the tunnelling 
machinery both at Goeschenen and Airolo, that the advancement 
to be made during the present year will be considerably above the 
estimate. At the commencement of October, even in rocks of a 
most compact nature (a mixture of quartz and felspar), 3 metres 
a day were driven at the Goeschenen side, and from the Ist to 18th 
October, an advancement of 70 metres at the north, and 40 metres 
at the south end was made, which would give a daily average of 
3°888 metres at the former, and 2°222 metres at the latter, or 
together 6°11 metres per day. The length of tunnel driven from the 
Goeschenen side last year was 978 metres, or rather more than 
half that estimated to be done at both ends during the present 
year. Notwithstanding the comparatively small amount of pro- 
gress made last year, it must be remembered that it exceeds the 
greatest amount (1635 metres) ever driven in one year at the Mont 
Cenis tunnel. It is also estimated that 1200 metres run of tunnel 
will becompleted to full size, so that by the 30th September, 1875, 
there will be 3300 metres run of tunnel completely finished. The 
estimated expenditure for the present year (1874-75) for the St. 
Gothard tunnel is as follows :—3300 metres run, tunnel completed 
at 3800f. per metre run, 12,540,000f.; heading ia advance, 1200 
metres at 25008. 3,000,000f. ; total amount for work up to 30th 
September, 1875, 15,540,000; deduct payments made for two first 
years, 5,190,000f. ; leaves for present working year, 10,342,000f. ; 
proportion of Government t duo for third year, 3,148,148f. ; 
total amount to be paid, 13,490, 148f. 
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Grants and Datesof Provisional Protection for Six Months, 

2241. Improvements in apparatus employed in Weavina, Jabez Oldfield, 
Carlisle-place, Manningham, Bradford, Yorkshire.—29th June, 1874. 

2467. An improved detachable Sore for Boots, Saors, and other like 
coverings for the feet, Howard Busby Fox, Oxton, Cheshire.—15th July, 
1874, 

2614, Improvements in obtaining Mortve Power, and in the apparatus 
employed therein, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Karl Kleinpell, Rothhaus, Germany, and Leopold 
Dramburg, Raincy, near Paris. —25th July, 1874. 

3386. Improvements in apparatus for EarTH-BoRING, Christian Wiibbel, 
Salisbury-street, Strand, London.—A communication from E. Benning- 
haus, Sterkrade, Germany. 

3387. A ComptneD EnvevLore and Letrer Sx#eet or postal memorandum 
form, Angelo Cipriano Baronio, Salisbury-street, Strand, London.—3rd 
October, 1874. 

3429. A new or improved Composition to be applied to CLoru and other 
fabrics and materials for the manufacture of ARTIFICIAL LEATHER, 
Cvcorx, and similar materials, and other waterproof fabrics, William 
Henry Hunstone, Springfield Ironworks, Salford, Lancashire, and John 
Thorpe, Farnworth, near Bolton, Lan ire.—7th October, 1874. 

3443. Improvements in the construction and arrangement of SLEEPING 
Bertits on board ships, Thomas Johnson, Poplar, London.—Sth October, 
1874. 

2465. Improvements in the construction and ornamentation of the Rats 
of Meta.uic Bepsteabs and other articles of metallic furniture, James 
Atkins, Birmingham —9th October, 1874. 

3479. Improvements in machinery employed in the Sprxnino, TwisTina, 
and Winpina of Wootten, Corton, or other yarns, Louis Edwin Broad- 
bent, Dewsbury, Yorkshire.—1l0th October, 1874. 

3497. Improvements in the construction of Iron Houses, and in the 
internal fittings of certain kinds of such houses, Robert Elsdon, 
Manor-road, New Cross, London, and Richard Herbert Ayres, Carris- 
brooke Villas, Forest Hill, Kent.—12th October, 1874. 

3515, Animproved Evecrric Communication between RatLway TRAINS 
in transit or otherwise, and signals, stations, or termini, and in the 
apparatus employed therefor, Sir David Lionel Salomons, Broom-hill, 
Tunbridge Wells, Kent.—13th October, 1874. 

3531. Improvements in machinery for Sprnninc and Dovstinc, John 
Iiutcheson, Glasgow, N.B., and Thomas Henry Rushton, Bolton, 
Lancashire.—l4th October, 1874. 

3571. Improvements in machinery or apparatus for Cootine and Rerrice- 
RATING Liquips and manufacturing Ice, Harry William Neild, St. 
Brides-street, London. — 17th October, 1874. 

3599, Improvements in SeLF-InFLATING Swimmrine and Lire Betts, and 
in materials connected with the same, Callistus Augustus Count de G. 
de Liancourt, Richmond-road, Dalston, Middlesex. 

3611. Improvements in VaLves for Reautatine the Suppry of Gas, and 
in other fittings connected with gas burners, Philip Jacob Lack, West- 
morelind-place, London.—20th October, 1874. 

3614. Improvements in the construction of Convertipi.e Desks and 
TABLES, Peter Cameron, Salford, Lancashire. 

3615. A new or improved Dress Fapric for ladies’ wear, John Crawford 
Munn, Glasgow, Lanarkshire, N.B. 

3616. A new or improved Pocker THEoporire, with protractor and 
plotting scales combined ; also an improved tripod stand for the same, 
George Francis, Carnarvon. 

3618. Improvements in STeam 
Birmingham. 

3610. Improved arrangements and apparatus for Rarstinc, TRANSPORTING, 
and Lowekinc Mexcnanpise and weights of all descriptions, Alfred 
John Bray, Bow, London. 

3621. Improvements in Steam Cy tinpDEKs, compressed air cylinders, and 
water cylinders for use in steam pumping engines and machinery, 
George Wilks, Swinten-street, London. 

3622. An improved construction of Currers, and arrangement of appa- 
ratus in connection therewith, to be employed for tenoning and cutting 
flat surfaces, Charles Mansfield Lloyd, Mornington-crescent, London. 

3623, Improvements in RereatinG Fire-arms, Leopold Jonas, Colville- 

terrace West, Bayswater, London.—A communication from Ludwig 
Szaly, Paris. 

3624. Improvements in machinery for making Bricks, Christopher 
William Thairlwall, Leeds, Yorkshire. 

3626 Improvements in Brakes for the rolling stock of railways, John 
Edwards, Cassland-crescent, South Hackney, London 

3627. Improvements in BrickMakinG Macuines, Peter Bawden, Norland- 
square, Notting-hill, London. 

8628. Improvements in the construction of Bicyctes, John O'Connell 
Cave, Weston-super-Mare, Somersetshire. 

3629, Improvements in apparatus for Conpenstna Air to be employed for 
Prope tine Suips and other vessels, and for actuating machinery on 
one the same, John O'Connell Cave, Weston-super-Mare, Somerset- 
shire. 

3639. Improvements in the manufacture of Natrs or Srikes, and in 
machinery connected therewith, John Summers, Globe Ironworks, 
Stalybridge, Cheshire. 

8631. Improved apparatus for Lirrine, Tint ne, and Emptyina Sacks 
filled with corn, seed, flour, coal, or other produce or merchandise, 
Alfred William Tooley, Dunstable, Bedfordshire. 

8632. Improvements in Dyeinc Tureaps, Yarns, and Fasrics ANILINE 
Brack, Alexander Melville Clark, Chancery-lanc, London.—A com- 
munication from William Jules Samuel Grawitz, Paris. 

3633. Improvements in producing Carson Protoararns, Alexander 
Melville Clark, Chancery-lane, London. — A communication from Claude 
Léon Lambert, Paris. —21st October, 1874. 

3634. A new or improved method of forming Susterraneovs and other 
Conpuits or Pires, William Edward Gedge. Wellington-street, Strand, 
London.—A communication from Jean Benoit Granjon, Chattonay 
(Istre), France. 

3635. Improvements in Fiyers and arrangements for drawing yarn from 
the same for spinning and doubling all fibres, Thomas Unsworth, 
Manchester. 

3636. Improvements in apparatus for Dryinc Yarns, Woven Fasrics, 
Paper, and other materials, Samuel Knowles, Tottington, near Bury, 
Lancashire, and James Kay, Bury. Lancashire. 

3637. An improved Screw Steam Baroe or Vesset more particularly 
adapted for towing purposes on canals or other shallow and contracted 
waters, St. Clare John Byrne, Liverpool. 

3638. Improvements in and connected with apparatus for ConpeNnsina 
SreaM and for Rerriceratina, Robert Low, Dundee, Forfarshire, N.B. 

3639. Improvements in the process and apparatus for the Conversion of 
Srarcu and Fecuta into Gum, compounds of gum and glucose, glucose, 
caramelised glucose, and other analogous products, Paul Louis Manbré, 
Penge, Surrey. 

3640. Improvements in machinery for Rotiine Rarrs, Girpers, Bars, 
and P ates, or sheets of iron and steel and other metals, William 
Brown, Smethwick, Staffordshire. 

2641. A new or improved Rerractory or Firk-RESISTING MATERIAL which 
may be used for the construction of retorts and other articles having 
to resist the action of heat, the same heing also applicable as 4 
hydraulic cement, Robert Reston Horne, Glasgow, Lanarkshire, N B. 

3642. Improved method of and apparatus for Curtinc up and for 
TrimMinG the Enps of Or, and other Cakes of CoMPRESSED SEEDs, 
Thomas Appleby, Kingston-upon-Hull, Yorkshire. 

8643. Improvements in and additions to Carca-Hooxs and Links for 
Courtine Rattway Veuicies, William Stableford, Railway Carriage 
Works, Oldbury, Worcestershire. 

8647. Improvements in Sare Locks, George Ogden Talbot, Birmingham. 
—22nd October, 1874. 

8648. Improvements in Governors and Stipe Vaves, Arthur Rigg, 
Fenchurch-street, London. 

8648. Improvements in Werr Stop Mecuanism for Looms, William 
Morgan-Brown, Southampton-buildings, London. — A communication 
from Samuel Billings Capen, Devonshire-street, Boston, Massachusetts, 


Enotnes, James Scott Rawlings, 





U.S. 

3650. Improved Distnrectinc and Mepicatep Paper, Adolf Gutensohn, 
Burdett-road, Bow, London. 

3651. Improvements in Weavina, William Strang, Glasgow, Lanarkshire, 


2652. Improvements in Preservino Pitcnarps and other fish, Charles 
Edward Fryer, Old Palace-yard, Westminster. 

8653. Improvements in PreseRvinG Priicuarps and other fish, Charles 
Edward Fryer, Old Palace-yard, Westminster. 

3654. Improvements in UMBRELLA Furniture, William Ellis and Edward 
Taylor, Birmingham. 

3655. Improvements in the construction of Potato Diacrrs, Lewis 
Augustus Aspinwall, Chancery-lane, London. ' 

3656. An improved Reoutator of the Srezp of Macutnes, Léandre 
Mégy, Jose de Echeverria and Felix Bazan, Boulevart des Batignolles, 


aris. 
3057. An improvement or improvements in Locxs for RatLway CARRIAGE 
and other Doors, Felix Jones, Birmingham. 
3658. Improvements in Direct-actinec Pumps worked by steam, com- 
pres air, or Water, which improvements may also be applied to 


motive wer engines worked by steam, a air, or water, | 
— Parker, Birmingham, and Philip Alfred eston, Coalbrookdale, 
lo 


8659. Terprovements in Mounting and Worxkine Gates, John Henry 
Aldridge, Southampton. 





3660. A new and improved Wootten Fasric and the ye and 
manufacturing of the same, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Victoric Valentin, Roubaix, France. 

8661. Improvements in Steam Enarnes and Steam Reoocators attached 
thereto, also in pumps and ye valves worked by said engine, 
William Davis P soem St. Julian’s-road, Kilburn, Middlesex, and 
Samuel Graham Browne, Cavendish-road, Kilburn, Middlesex. 

8662. Improvements in machinery for Nartina Boxes, Wiiliam Robert 
Lake, Southampton-buildings, London —A communication from John 
H. Foster and Charles E. Culver, Chicago, Illinois, U.S. 

3663. Improvements in Evectric TeLeorapus, John Muirhead, jun., 
Stanley Villa, Thornton-hill, Wimbledon, Surrey.—23rd October, 1874. 
3664. Improvements in the manufacture of SHeeT-METAL MATCH-BOXES, 

John Emil Bennett, Sheffield. 

8616. Certain improvements in the construction and manufacture of 
Bort.e Stoppers for various oe as also in the parts connected 
with the same, Joseph Harcourt, Birmingham. 

3667. Improvements in the Permanent Way of Rattways and Tramways, 
James Livesey, Victoria-chambers, Westminster. 

8670. Improved apparatus for Formina Loops or EyELeTs upon WIRE, 
Richard Chamberlain and Thomas Wagstaff, Manchester. 

3671. Impr ts in the production of Vetvers and other similar 
tabrics, Thomas Watson, Rochdale, Lancashire. 

3672. Improvements in means or apparatus for manufacturing Screws of 
Voutcanyite or other analogous material for liquid meters, Thomas 
Greenacre, Turner’s-road, Burdett-road, London. 

3673. A new and improved method and ap tus for Crossina off Pawn- 
BROKERS’ TICKETS, the said apparatus being also applicable for marking 
dates, numbers, or names generally, John Copland Brockbank, South- 
ampton-buildings, Holborn, London. 

3675. Impr ts in hinery or apparatus for Drawine Wire, 
Alfred Littlewood, Manch 

3676. Improvements in VENTILATING UNDERGROUND RatLways, Austin 
Chambers, Marylebone-road, London. 

3679. Improvements in Sovirarres, Steeve Links, Stups, and other 
fastenings for articles of dress and jewellery, David Cutler, Birming- 
ham.— 24th October, 1874. 

3680. Improvements in Suoes for Horses and other animals, Thomas 
Brazenor, Birmingham. 

3682. Improvements in Rotary Enoryes, George H: pt 
buildings, London.—A communication from Alfred James Works and 
Paul Porter Todd, New York, U.S. 

3683. Improvements in the Fire-crates of Steam Borver and other 
Furnaces, Frederick Bloomer, Pelsall, near Walsall, Staffordshire. 

3684. Improvements in Looms, Joeph Pickard, Bradford, Yorkshire. 

$685. Improvements in the SautTtLes of Looms, Robert Laycock, Glus- 
burn, Yorkshire. 

8686. Improved apparatus for Heatinc, Dryinc, and Cooxrinec, George 
Lamb Scott and Illius Augustus Timmis, Manchester. 

3687. Improvements in apparatus used in the manufacture of Gas, 
Stephen Holman, Lawrence Pountney-lane, London. 

3688. Improvements in SHakinc Linen and other Yarns, and in the 
machinery or apparatus employed therefor, Ralph Walker Stewart, 
Dunfermline, Fifeshire, N.B. 

3690. Improvements in the mode of and apparatus for Warmina the 
InTeRIORS of RarLway CarriaGes, Steam VESSELS, and other moving 
or travelling strictures, William Tice. Worsley, Lancashire. 

3691. Improved methods of Firtinac MovaBLe SeaT SUPPORTS on or to 
Reapina Macuines, William McIntyre Cranston, Worship-street, 
Finsbury, London 

3692. Improvements in and applicable to Stream Borers, Eiwin Foden, 
Sandbach, Cheshire. 

3693. Improved apparatus for Preventino CoLuistons on Raitways, 
George Brown, Gravesend, Kent. 

3696. Improvements in machinery for BreakinG Stones, CEMENT, 
CLINKERS, or other hard substances, George Burge, Victoria-street, 
London, and James Hall, Strood, Kent. 

3698. Improvements in Countina ApeaRatus, Manoel Antonio de Souza, 
Glasshouse-street, Regent-street, London. 

8699. Improvements in apparatus to admit of the Continvovs Runnino 
of a Pump or other apparatus supplying fluid throngh pipes when the 
flow through the pipes is for a time wholly or in part arrested, without 
injury to tne pipes and without waste of fluid, Francis Henry Hamble- 
ton, Kensington-square, London. -- A cummunication from John E. 
Prunty, Baltimore, U.S. 

3700. Improvements in apparatus for Curtinc Toxsacco, Manoel Antonio 
de Souza, Glasshouse-strect, Regent-street, London. 

3701. Improvements in apparatus for the Prevention of AccIDENTS upon 
Raritway Inciines and other parts of railways, Harry Footner, Crewe 
Station, Cheshire. 

3702. Improvements in BreapMakinG Macuinery, Manoel Antonio de 
Souza, Glasshouse-street, Regent-street, London —26th October, 1874. 
8703. A new or improved implement for PLantinc Poratogs, Lewis 

Augustus Aspinwall, Chancery-lane, London. 
3704. Improvements in machinery for Bronzino, CoLourixe, or other- 
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wise ORNAMENTING Paper and other materials, Thomas Leeming and | 


Richard Hay, Manchester, and Francis Gascoigne Lynde, Hawes, 
Wensleydale, Yorkshire. 

3705. Improvements in the preparation of materials for the manufacture 
of Paper, and apparatus therefor, Edward Alfred Cowper, Great 
George-strect, Westminster. 

3706. Improved Fastentnos for WeEaRmNc Apparel, Samuel Henry 
Sutton, Edgbaston, Birmingham. 

3707. Improvements in Paintinc and Emsosstna Macaines, Edward 
Hely, Dublin, Ireland. 

$708. Impr ts in 'y or apparatus employed in the produc- 
tion of Paper Putr, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from La Société Anonyme de la Papeterie de Thode, 
Thode, Saxony. 

3709. Improvements in Rarbway CarriaGE Lamps, John Dore, Birming- 
ham. 

3710. Improvements in apparatus to be used in Lirtine and Hanp.ine 
Sacks, Thomas Perkins, Hitchin, Hertfordshire. 

3712. Improvements in apparatus for Reoutatinc the Dravocar of 
Locomotive Enoines, and for preventing waste of fuel in the same, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from William Oscar Cooke, New York, U.S., and James M. Foss, 
St. Albans, Vermont, U.S. 

8713. Improvements in Paper BaG Makina Macuinery, Alexander 
Melville Clark, Chancery-lane, London.—A communication from George 
Smith Lewis and Francis Gordon Bates, Springfield, Hampden, Massa- 
chusetts, U.S., and Charles Henry Kellogg, Amherst, Hampshire, 
Massachusetts, U.S 

3714. Improvements 
Cloudesley-street, 


15. Imp 

Forest Hill, Kent. 
$716. Improvements in the construction of Macazines for containing or 

Srorixa GunrowpeER or other explosive or inflammable substances, 

William Edward Newton, Chancery-lane, London.—A communication 

from Max Gossi, Antwerp, um. 

8718. Improvements in Lapies’ Garments, Olivia P. Flynt, Boston, 
Suffolk, Massachusetts, U.S. 

3719. Improvements in CenrriruGAL Pumps or Fans for raising and 
forcing liquids, and in centrifugal pumps or fans for exhausting and 
blowing gases, Frederick Arthur Paget, Seymour-chambers, Adelphi, 
London.—A communication from August Christian Nagel and Keinhold 
Hermann Kaemp, Hamburgh, Germany.—27th October, 1874. 

3721. Impro ts in ap tus for Composina Tyrs, William Nelson 
Smith, Wells-street, London. 

8723. A new or improved WasHinc Macutne, and a novel mode and 
mechanism for actuating the same, the said mechanism being also 
applicable to other machinery, Lewis Augustus Aspinwall, Chancery- 
Jane, London. 

3725. Improvements in Presses for Compresstna Corton, Jute, and 
other materials, William Thompson Mann, Liverpool.—A communi- 
cation from James Watson, Calcutta. 

8731. Improvements in TreaTiInG Matt, Thomas Stokes Cressey, Burton- 
on-Trent.—28th October, 1874. 


hi 





‘in machinery for making Casxs, James Slater, 


London. 
in the facture of Soap, Pascal Lombardon, 








Invention Protected for Six M 
Complete S 
3779. Improvements in Stipe VaLves, which improvements are also 
applicable to other rubbing surfaces, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Victor Forquenot, Paris.— 
2nd November, 1874. 


Patents on Which the Stamp Duty of £50 has been Paid. 


ths on the Deposit of 
tion, 





2951. Comrosition for Maxina or Formine Roaps, &c., Robert Dutton 


Grindley, Highgate, Middlesex.—3rd November, 1871. 

3077. Inon and Sreet, &c., Charles William Siemens, Great George-street, 
Westminster.—15th November, 1871. 

2963. Dryino CaLorine Gas, Walter Weldon, The Cedars, Putney, Surrey. 
—4th November, 1871. 

8001. WorKinc Screw Presses, Arthur Maw, Benthal Works, Broseley, 
Salop.— 7th November, 1871. 

8875. CenTRIFUGAL Macuines, Samuel Shaw Hepworth, Yonkers, New 


York, U.8S.—13th le 
&c., Adolphe Hugentobler, Gresham Park, 
cember, 1871, 


$454. PResERVING Mzgat, 
FuRNACE SLaa, Frederick Liirmann, Georg Marien 


Brixton, a 20th De 
3006. Bricks of Biast 
Hiitte, near Osnabriick, Prussia.—8th November, 1871. 





2982. Emery, Grass, &c., Richard John Edwards, Shoreditch, London.— 
6th November, 1871. . 


2991. Screw Sreamsuirs and Prore.xers, Robert Griffiths, Rhual Issa 
Mold, Flintshire.—7th November, 1871. 

= ba og Woot, &c., Frederick Wilkinson, Manchester. — 7th 

‘ov x ‘ . 

8011. Water Tose Steam Botters, John Watt, Birkenhead, Cheshire.— 
8th November, 1871. 

= Gas —w Edward Barnes, High Holborn, London.—dth 

, 1871. 

3022. TreaTinc and Preparine certain CoemicaL Compounps, so as to 
render their ca e and transit more convenient and economical, 
Thaddeus Hyatt, Gloucester-gardens, Hyde Park, London. — 9th 
November, 1871. 

8026. Heatina or Coo.ina Liquips, &c., Robert Willison, Bank-street, 
Alloa, Clackmannan, N.B.— 9th Novenvber, 1871. 

3068. Loorep Fasrics, John William Lamb and Samuel Lowe, Notting- 
ham.—1l4th November, 1871. 

3084. PortasLe Steam Enornes, Richard Garrett, Henry Wilson Garrett, 
and Frank Garrett, Leiston Works, Suffolk.—15th November, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


3127. Treatina Gun-cotron, &c., Eustace Carey Prentice, Stowmarket, 
Suffolk.—6th November, 1867. 

3093. Dovstine, &c., Woven or other Wes Fasrics, James Orr, Glasgow, 
Lanarkshire, N.B.—4th November, 1867. 
30997. Constructine or Reparring Straps or Drivine Betts for Ma- 
catnery, William Dickinson, Leeds, Yorkshire.—4th November, 1867. 
$124. Strrrine or Aorratine Sotip Susstances, &c., Arthur McDougall, 
Manchester,—5th November, 1867. 

3137. Pianorortes, Alexander Melville Clark, Chancery-lane, London.— 
6th November, 1867. 4 

3177. Jomstna Warp Enns, John Howard Worthington Biggs, Manchester, 
and Arthur Worthington Biggs, Brown’s-buildings, Liverpool. — 9th 
November, 1867. 

3149,  epeteee James Wheeler, Regent-street, London.—7th November, 
1867. 

$153. Recutatine or Apsustina the Postrion of ENDLESS TRAVELLING 
Wess or Banps, Charles Anderson, Fettykil, Leslie, Fifeshire, N.B.— 
8th November, 1867. 

3169. GirraRp’s Ingecror, &c., James Gresham, Manchester. — 9th 
November, 1867. 

$222. Hem Foipers and Tucxers for Sewinc Macutxes, John Morrison, 
Birmingham.—1l4th November, 1867. 


Notices of Intention to Proceed with Patents. 


2217. EnpLess Banps, Samuel Townsend, Hopton. 

2220. Gas Burners, Corneille Joseph Tackels, Rue Gaucheret, Brussels, 
Belgium.—26th June, 1874. 

2233. GeneraTino SreaM in Boiters, the Hon. John W. Plunkett, Dunsany 
Castle, lreland.—27th June, 1874. 

2241. Weavine APPARATUS, Jabez Oldfield, Carlisle-place, Manningham, 
Bradford. 

2249. Lusricatinc Compounps, Mra, Bridget French, Rochester, Monroe, 
New York, U.S.—29th June, 1874. 

2276. Issuina Tickets to Cueck Fares, &c., Joseph Henry Betteley and 
William Davison, Cornhill, London. 

2277. Sreerinc Prorevcters, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from William Henry Mallory. 

2279. VaGinaL IxJection Canola, Joseph Delioux de Savignac, Paris. 

2282. Raisina or Lirrina Potrators, &c., Samuel Corbett, Wellington.— 
Ist July, 1874. 

2296. Douste Dorrer Conpensers, Edwin Knowles, Gomersal, and 
William Fenton, Batley Carr. 

2300. Firrines or Movements for Swinac Looxrna-Giasses, John Parry, 
Manchester. 

2303. Emptyina Carts, Edward Warner and Edmund Freeman Woods, 
Stowmarket. 

2305. SrreapinG or Distriputinc Manure, &c., Robert Willacy, Pen- 
wortham Priory, near Preston. 

2308. CiGaretres, Joseph Schloss, Cannon-street, London. 

2310 Snutrces for Weavina, Edward Booth, Lower Broughton, Salford, 
and Henry Tetlow, Newton.—2nd July, 1874. 

2316. Coverine and Protectine the Ports of Leap Pencirs, &c., John 
Morrison, Birmingham. 

2322. Porato Diacers, John Wallace, Glasgow, N.B. 

2323. Courtine, &., Rattway Routine Stock, Henry Handyside, St. 
John’s-wood, London. 

= ce Daitts, Charles Dening and Samucl Henry Dening, 
Chard. 

2328. Sarety Vatves, Frederick William Colls, Erith. 

2330. Preventina the Escare of Gases from Sewers, &c., Frederick 
William Colls. Erith. 

2334. Devices for Errectina INsTANTANEOUS CHANGES of Costumes in 
Caaracter Lvpersonations, John Morris, Southampton-buildings, 
London.—3rd July, 1874. 

2338. Main Cocks for Gas and Water purposes, &c., John Wells, 
Weduesbury. 

2340. Lawn Mowino Macuine, Augustus Arnold Schlesinger, Duncan- 
terrace, Islington, London. —A communication from David Williams. 
2346. Nuts for Screws, James Scattergood and Benjamin Wilkes, West 

Bromwich. 

2347. BLuz CoLourtnc Matter, Edouard George Peter Thomas, Star 
oo Works, Brentford.—A communication from Charles Adam 

irard, 

2348. Spinnina, Rovine, and DrawineG Fisrous Susstances, John Combe, 
Trinity, N.B.—4th July, 1874. 

2351. Inpicatina the Derru of Water UNDER VesseLs, George Alfred 
Poole, Fairfield-terrace, Lower Tranmere. 

2354. Rartway Brake, Frederick Groves, Manchester. 

_ Tratninc Hops, William Gardner, Bekesbourne, Canterbury.—.6th 
July, 1874, 

2377. Horse Capstans, Wilhelm Heinrich Julius Bergner, Bergedorfer 
Ironworks, near Hamburgh. 

2380. A Pneumatic ELecrric GASLIGHTING APPARATUS, Edwin E, Bean, 
Boston, Suffolk, Massachusetts, U.S.—7th July, 1874 

2393. Drivinc and Reversine Gear for WasHinc, WRINGING, and Mana- 
Lino Macatnes, Edward Taylor, Salford. 

2398. CoLumns, Piers, LicuTHouses, &c., John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Charles Edwin Hill. 

— SURFACES for the IGNITION of Sarety Martcues, William 


rt e, P gs, London. — A communication 
from L. Otto P. Meyer.—8¢th July, 1874. 
2407. Guarp or Sarety Apparatus for Tramway Cars, &c., Alexis Bois, 
Brussels, Belgium. 
2412. Saws, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Henry Disston.—9th July, 1874. 
2424. Steam STEERING APPARATUS, Frederick Edward Blackett Beaumont, 
Westminster-chambers, Victoria-street, Westminster. 
2429. GrinpInG and PoLisHinG NeEDiEs, Arthur James, Redditch.—1l0th 
July, 1874. 
= amma, John McGrigor Croft, Abbey-road, St. John’s-wood, 
mdon. 
2441. Opraintnc Motive Power, Fleeming Jenkin, Great Stuart-street, 
Edinburgh, N.B.—11th July, 1874. 
2479. Spinninc and Twistinc Fiprovs Susstances, Alexander Melville 
lane, London.—A communication from Jean Jacques 
Bourcart.—l5th July, 1874. 
2555. Composition to be applied to Srzam Borters and other surfaces for 
reventing the radiation or transmission of heat, Alexander Melville 
k, Chancery-lane, London. — A communication from Alexan 
Leydet.—21st July, 1874. 
2645. Tyna up Corn, &c., into sheaves or bundles, William Hillam, 
Croxton Kerrial.—29th July, 1874. 
3013. Trimmina, &c., the Epoes of Boor and SHoe Soxes, Levi Lincoln 
South ton-building o1 don. — A communication from 


Atwood, Pp 
Hi Elmer T d.—3rd , 1874. 

8054. Wreptassne, &c., William Munton Bullivant, Fenchurch-street, 

Louis Gustave Bodel, Jacques 


London.—5th September, 1874. 

8277. Stampine and Inxino Bonps, &c., 
_ and William Webster, Boulevart Voltaire, Paris.—24th Septzmber, 
1874. 

8426. Courtine Fites, Maurice Mondon, Boulevart de Clichy, Paris. 

3428, SuppLyina Water to Steam Borers, George Haseltine, South- 
ampton-buildings, London.—A communication from Peter Woods.—7th 


October, 1874. 
$449. FoUR-WHEELED CARRIAGES, James Dakers, Aberdeen, N.B.—Sth 


0c! 1874. ‘ 

8454. FINISHING Bod Dressinc TPextite Fasrics, Frederick Stichbury, 

road, mn. 

8472. a Satts, Henry Young Darracott Scott, Ealing.—9th 
October, 4. 

$567. Steam Pumps or Pumptno Enornes, George Ashworth and Elijah 
Ashworth, Manch 7 

S67, ice, Harry William Neild, St. Bride’s-street, London.—17th October, 

3598. Kitws or Dryrysa Caampers for drying peat, malt, brewers” 
or hops, &c., Robinson Gale Perry, Dub! 

8601. Mutes and Twivers for Spinnino and Dovsiine, John Chisholm, 
Oldham.—20th October, 1874. 

~~ Fazric for Lapizs’ Wear, John Crawford Munn, Glasgow, 





























Nov. 13, 1874.) 
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$621. Steam Cyiinpers, &c., George Wilks, Swinton-street, London. 
8626. Ratuway Brakes, ohn Edwards, Cassland-crescent, South 
ee Lonudon.-— 21st October, 1874. 

9. Convertine SraRce and Fecuxa into Gum, &c., Paul Louis Manbré, 


P 

9642. Gorrie up and Triuuina the Enps of Orcakes, &c., Thomas 
Appleby, Kingston-upon-Hull —22nd October, 1874. 

8667. Permanent Way of Raitways and Tramways, James Livesey, 
Victoria-chambers, Westminster. 

8672. Screws for Liquip Meters, Thomas Greenacre, Turner’s-road, 
Burdett-road, London.—24th October, 1874. 

3682. Rorary Enxyoives, George Haseltine, 8 r Zs, 
London,—A communication from Alfred James Works aud Paul Porter 
Todd.—26th October, 1874. , 

$779. Strpe Vatves, John Henry Johnson, Lincoln’s-inn-fields. London.— 
A communication from Victor Forquenot.—2nd November, 1874. 


+h, + bila? 








All persons eee interest in opposing any one of such applications 


sion u the retina, and the t is prevented from being 
the effect be! d yt ti 





cqguave on other pelygened bead 0 axtunto it by a wrench or other equiva- 
lent, and of aset ree or more long wt thee on rollers tnanrted 
in ci fi tial angled grooves cut at equal distances within the point 





extinguished, 
ng rep The invention also em- 
braces the employment of circular or cylindrical electrod posed of 
carbon or other suitable material, to w! a constant rotary motion is 
imparted which renders the wear more uniform, while at the same time 
they are more durable than the ordinary crayon. 

1448. Perrzoteum ror Ostatninc Heat TO BOILER AND OTHER 
Furnaces, A. L. Rawson, New York.—A communication from L. C. 
d@’Homergue, Brooklyn.—Dated 24th April, 1874.. 

The invention relates to the bu: of petrol in bination with 
the vapour of water for the purpose of obtaining heat in steam boiler and 
other furnaces or fireplaces. In = of the ordinary grate bars there is 
provided an iron or other suitable pan which in marine boilers is sus- 
pended, so that it may be kept level. This pan is in use supplied with 
water toa uniform level, and it is provided with an overflow passage in 
case of need to keep the water cool therein. A pipe opens into the 
bottom of this pan from a suitable reservoir by which the petroleum or 
such like oil to be burned is conducted into it. The extent of flow of the 
oil is regulated by taps, valves, or other suitable means. The oil thus 











should leave particu in writing of their ob to such app 
* = a of the Commissioners of Patents within twenty-one days of 


Lisc of Specifications published during the week ending 
‘7th November, 1874. 

434*, 6d.; 444, 4d.; 777, 4d.; 784, 8d.; 833, 8d.; 847, 1s. 4d.; 925, 8d.; 
955, Gd.: 964, 1s.; 984, 10d.; 988, Sd.; 991, 10d.; 1005, 10d.; 1013, 1s. 4d.: 
1016, 8d.; 1028, 1s. 6d.; 1036, 6d.; 1037, 10d.; 1042, 1s.; 1044, 10d.; 1055, 
8d.; 1056, 8d.; 1057, 10d.; 1061, 8d. 1062, 10d.; 1064, 8d.; 1065, 10d.; 
1066, 18.; 1068, Is.; 1071, 1s; 1072, 10d.; 1073, 10d.; 1075, 1s. 4d.; 1076, 
8d.; 1080, 8d.; 1081, 6d.; 1082, 10d.; 1083, 4d.; 1084, 44.; 1085, 10d.; 1087, 
8d.; 1088, 4d.; 1089, 10d.; 1090, 8d: 1091, 1s. 4d.; 1093, 1s. 2d.; 1096, 8d.; 
1097, 18.; 1098, 10d.; 1101, 4d.; 1103, 10d.; 1104, 1s.; 1105, 1s.; 1106, 44.; 
1108, 4d.; 1110, 8d.; 1111, 44.3 1113, 4d.; 1116. 4d.; 1117, 8d.; 1118, 2s. 4d.; 
1120, 4d.; 1121, 4d.; 1122, 8d.; 1123, 10d.; 1124, 8d.; 1127, 4d.; 1128, 44.; 
1130, 2s; 1132, 4d.; 1133, 4d.; 1184, 4d.; 1135, 10d.; 1136, 1s. 4d.; 
1137, 4d.; 1138, 4d.; 1142, 8d; 1143, 4d.; 1144, 1s.; 1145, 4d.; 1148, 4d.; 
1150, 10d.; 1151, 4d., 1152, 4d.; 1154, 4d.; 1159, 4d.; 1161, 4d.; 1162, 4d.; 
1165, 4d.; 1166, 4d.; 1168, Sd.; 1169, Sd; 1170, 10d, 1174, 4d.; 1179, 4d.; 
1184, 2s. 8d.; 1185, 4d.; 1186, 4d.; 1188, 4d ; 1239, ad.; 1269, 4d.; 1276, 4d.; 
1858, 1s.; 2246, 6d. 


*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


1419. Morticixc Macuines, H. Stanwiz, Leeds.— Dated 23rd April, 1874. 

The spindle passes through a sliding carrier provided with a nut to 
work in a thread on spindle. 

1420. Parer Hancinas, J. H. Johnson, Lincoln's-inn-flelds.—A communi- 
cation from F. Bourgeois, Paris.--Dated 23rd April, 1874. 

This invention relates to the manufacture of that description of paper 
hangings known as flock paper, and consists in preparing the velvet or 
flock surface with sizing and a mordant for the reception and retention 
of gold and silver tints or shades, and in applying the tints or shades 
thereto with the same plates or blocks as those employed, and ac- 
cording to the methods adopted in printing the ordinary colours on paper 
hangings. 

—_ Som Dies, &c , J. Noad, Pelly-road, Plaistow.—Dated 23rd April, 
1874. 

This provisional specification describes forming an electro deposit on 
steel. Phe way of producing the baths used is described. 

1423. Heatinc Ovens, W. G. Fearnley, Wells-street, Camberwell.—Dated 
23rd April, 1874. 

In lieu of solid fuel for heating bakers’ ovens the inventor proposes to 
use gaseous fuel such as carburetted hydrogen gas combined with a 
suitable proportion of atmospheric air, and for this purpose he fits the 
oven with an arrangement of pipes which will so distribute jets of flame 
as effectually to heat the oven without producing smoke, and wifll present 
little or no obstruction to the filling of the oven with the batch intended 
to be baked 
1425. Frre-resistinc Materiat, R. R. Horne, Glasgow.—Dated 24th 

April, 1874. 

The feature of novelty which constitutes this invention is the com- 
pound or composition of material for producing fire-resisting or refrac- 
tory bricks or blocks, or a fire-resisting or refractory cement or plaster 
for lining furnaces or kilns, or other apparatus exposed to elevated tem- 
peratures 
1431. Warmixc Raitway anp oTHeR Carriaces, &c., W. Brookes, 

Chancery-lane, London. —A communication from J. J. A. Chaumont 
Brussels.—Dated 24th April, 1874. a 








This invention relates to the warming of railway and other carria 
and other places and buildings, by the heat from one or more gas tune | 
or petroleum or otber lamps or stoves in which suitable combustible 
material is caused to burn. Each burner, lamp, or stove is contained in 
a metal box or casing perforated with one or more suitable apertures for 
the admission of air. e heat and products of bustion pass by suit- | 
able heating pipes into and through a metal case or warming chest let | 
into the floor of the carriage or other place to be heated, and thence | 
discharged in’ e atmosph When it is desired to warm the air for 
ventilation before its admission into the carriage or place to be heated, 
the warming chest is divided horizontally into two parts, through which 
the heating pipes pass; the upper compartment may be closed on all 
sides, the heat from the receiving pipes | one communicated to the top , 
and sides by a nap of air or suitable liquid in that compartment. The | 
lower compartment is heated partly by the heat from the upper one and | 
partly by the heating pipes passing through it, and it receives and heats | 
the air for the ventilation of the carriage or place to be heated. This air | 
enters the apparatus through a metal outer casing round each fireplace, | 
and is thence conveyed by suitable pipe or flue to the lower compart- | 
ment of the warming chest and discharged by suitable pipes or flues into 
the carriage or place to be heated. When it is not desired to heat the 
air for ventilation the warming chest is not divided, and the whole chest | 
is heated by the heating pipe or flues passing through it. When two fire- 
places are used to heat the warming chest they are placed at opposite 
ends of that chest, and the heating pipes traverse that chest in opposite 
directions. When desired, the air for the combustion of the gas, oil, or 
oa ye —— oe —_ pd places, may hay oe a thereto by suitable 

pes from the e of the carriage or eated and - 
tures in the casing dispensed with. ¥ ies 
1484. Tipat Power Macuines, B. Templar, Birkd: _ 

i dori, 187 5 plar, ale, Southport.—Dated 

improv motor consists of a pontoon to which an endless 
chain is connected. The chain passes over a pulley placed above high- 
water mark, and under a pulley placed below low-water mark. The 
chain is stopped when the pontoon is down and liberated at high water. 
The pontoon in rising causes the pulleys to revolve, and the upper pulley 
is to the inery to driven. When the pontoon is up 
the water is allowed to flow into it, and the pontoon is held up until 
the tide is down, when it is liberated, and in d ding drives the 
pulleys as before. = 
1436. Uricisinc Waste Heat, 8. Mason, jun., Manchester, 4 
Pendleton.—Dated 24th April, 1874...” re fae 

This improved apparatus consists of one or more series of ware placed 
by preference horizontally in the upper part of the flue leading from the 
furnace to the chimney, or in a chamber connected therewith, but which 
may be placed verti or diagonally. Another of the invention 
peg in the mode of connecting together the various parts of the series 
1448. Facturratixe tar Waerrincor Gravine Toots, E. P. H. Vaugha 

ys communication from V. Messier,” Paris. —Dated 250k 

This invention relates to an improved haft for facilitating the settin; 
of graving tools composed of a central wooden block peo Boome | for the 
a ~y cre of ate anes ov plates, provided with ves 

rs are placed at an a 
tion by side blocks and + me ure — ee 
1445. Prinrinc Music, W. Morgan-Brown, Southampton-buildi Lon- 

don.—A communication from C. Lourdel, Paris.—Dated Q5ih “Aprit, 


1874. 

This invention describes a method of making music type b engravin, 
in wood and electrotyping therefrom ; oahies type hy"lengte of wis 
cut off in suitable lengths and mounted in hebtons or hand 8, and ina 
= frame for using these type in connection with musical line 
1446. Execrric Licnt, J. H. Johnson, Lincoln’s-inn-flelds.—A communi- 

cation from F. B. de Mersanne, Paris.—Dated 25th April, 1874. 

This invention relates to an Saeeese mode of producing electric light 
and is based upon the emission of a succession of ks by the alternate 
— and interruption of a current betw: heoph or elec- 

es of a regulator, the arrangement admitting of the electric currents 
bu esired, whatever may be the power of the 
lectricity from which those currents are derived. Either a 




















constant or an intermittent light may be obtained according as the sparks 
succeed each other more or less raj idly than the duration of the impres- 


pplied rises to and spreads itself over the surface of the water in the 
pan, and thereby a large fire surface on ignition with a comparatively 
small quantity of oil is obtained, whilst safety is insured by the depth of 
the water im the pan acting asa cut-off. Steam is conducted by a suit- 
able pipe and numerous jets upon the flame produced, thereby intensi- 
yay and giving direction to the heat obtained. Someti as when 
first lighting the fire, water may be let in by these jets to be converted 
into vapour by the heat of the burning oil. 

1449. Fire-rroor Stonenouses, T. B. Knightley, Cannon-street, London. 

—Dated 25th April, 1874. 

This provisional specification describes constructing warehouses in 
separate blocks of moderate dimensions. Bach block is divided into a 
number of separate chamb losed at the top by brick arches, upon 
which concrete is laid. Upper stories of a similar nature are constructed 
upon these arches, and the only communication with the chambers is by 
means of an external staircase and balconies. 

1740. Steam Exorxes, J. H. Johnson, Lincoln’s-inn-jields.—A communica- 
tion from F. Correy, Paris —Dated 16th May, 1874. 

This invention relates to variable expansion gear to be 
cylinder vertical and horizontal engines, and ist ap 
arrangement and construction of apparatus whereby the period or part 
of the stroke at which the steam is cut off in the small cylinder is regu- 
lated by means of the position of the balls of the governor, aud the 
admission orifices or ports are opened with rapidity, and instantaneously 
closed. 

1789. Looms ror Weavine, N. Bdge, Moston, Manchester, and W. Trevor 
Newton Heath.— Dated 20th May, 1874. 

This invention ists of a bination of the motion known as the 
sun-and-planet motion with the positive or any other taking-up motion ; 
the former motion is made to act so as imp ptibly to diminish the 
speed of the positive, or whatever other motion it may be combined with, 
precisely in proportion as the cloth beam gains in circumference. 

8604. Propvcinc THeatricat Iciusions, FB. Edwards, Southampton- 
buildings, Chancery-lane.— Dated 20th May, 1874. 

This invention consists of two sets of mirrors arranged at right angles 
to each other and reflecting the sides of a recess. so that they appear to 
form the back. The mirrors slide horizontally back in their own planes, 
and their vertical edges in front are concealed by a vertical divided rod 
attached to the edge of one or both sets, and their horizontal edges by 
beadings attached to them and presenting the appearance of stays attached 
to the angles of the recess. 

1613. Puriryise anv CLariryine THE Rerosk Water or Breweries, 
Tanneries, &c., F, A. Paget, Seymour-chambers, Adelphi.—A communi- 
cation from J. A. Bérenger and J, Stingl, Vienna.—Dated 20th October, 
1874. 

The preliminary treatment of such water :—First, with a mixture of 
cuquilitene of iron and of chloride of aluminum. Treating water 
already so prepared with milk of lime or with lime water. The employment 
for these purposes of a self-acting apparatus continuous in its action, sub- 
stantially as described in specification No. 3953, 1873. The use of the 
mixture as described prepared by the reaction of hydrochloric acid on 
argillaceous iron ore containing phosphorus. Employing any known dis- 
infecting substance for treating water previously prepared by the method 
substantially as described. 

3620 Curttine Screw Tareaps, A. M. Clark, Chaneery-lane.—A com- 
munication from N. W. Frost, Cohoes.— Dated 21st October, 1874. 

This invention relates to a portable machine for cutting screw threads 
on tubing, rods, bolts, or similar articles, and consists of a vice for hold- 
ing the tube stationary, and an arm or brace se the mechanism 
for cutting the thread. mounted on a bed-plate fastened to a bench or 
other support. The dies are fixed to the face of a cog-wheel revolved by 
suitable mechanism, and are fed forward as the work advances by the 
hub on the cog-wheel working on a stationary feed screw fixed on the 
article under operation. 

3644 Weavers'or Warrrrs’ Sroots, G. Haseltine, Southampton-build- 
ings, London.—A communication from H. H. Bryant, Boston, and D. 
Nichols, Lowel, U.S —Dated 22nd October, 1874. 

The inventor takes a disc of metal of the proper size to make a spool-head, 
punches a circular hole at its centre, and then proceeds by means of a suit- 
able screw or drop-piece to turn the flange around the outer — of the 
disc, at the same time forming radial corrugations on the body of the disc. 
The flange and corrugations serve the several purposes of stiffening the 
metal, giving a flat or rounded edge tothe disc, and providing one side 
of said disc with a straight and true surface or surfaces, against which the 
thread can uniformly pack as it is wound upon the spool, - 
1192. Pu.p Srrainer, L. Elie, France.—Dated 4th April, 1874. 

This improved paper pulp strainer is composed of a cylinder having a 
great number of regular slits or openings around its circumference, and in 
its entire length the two ends of the cylinder being closed by plugs with 
collars serve as spindles upon which the cylinder is rotated in bearings. 
Within the cylinder is a copper slab, and above it a watering tube pierced 
with a great number of small holes. The paper pulp to be strained being 
led into the cylinder, this latter receives its rotary motion and the 
watering tube a current of water under pressure. The slits or openings 
in the cylinder give passage to the water pulp which passes toa box or 
trough beneath, but not to any of the impurities which, caught in the 
slits, are brought by the rotation of the cylinder under the powerful jets 
from the watering tube, driven tothe hinged slab, and thence outside the 
cylinder. The great advantage of this invention is that the pulp strainer 
need never be stopped because of the choking of the cylinder, its openings 








applied to two 
a i 











| being always kept clear during the working by means of the jets from the 


watering tube. 
1424. Surr.yinc OxycEn in Rooms, M. Wilson, Loughboro’-road, Brixton. 
—Dated 2th —_ 1874. 

The said invention consists chiefly in placing ina small chamber, 
vessel, or receptacle over the gas or other burner a substance which, 
when heated, will give off oxygen ; it also consists in the construction of 
a convenient apparatus for carrying the said invention into practice. 
1426. Cotrectina, Treatine, anp DistriputTina Sewace,: J. Towle, 

Oxford.—Dated 24th April, 1874. 

The liquid sewage is collected by a suitable system of pipes or drains, 
and filtered through beds of solid town refuse, contained in pits or 
receivers havi perforated floors, placed over or in connection with a 
well, from which the liquor is pumped into a tank, placed at a sufficient 
elevation, to enable the sewage to gravitate through a syphon system to 
any and every purt of the country demanding it. 

1427. Riverina, J. Purdie, Glasgow.—Dated 24th April, 1874. 

The riveting instrument and dolly used may be made as described in 
No. 1095, of 1863. A strong double centre is bolted to the plating so as to 
project therefrom at both sides, and two radial arms are fitted to turn 
on this centre, one on each side of the plating, and each sweeping round 
a circle in a plane parallel or nearly so to the plating. The riveter is 
mounted on a radial arm, and is capable of radial adjustment, whilst the 
dolly is similarly fitted to the other radial arm, and each can be fixed at 








any required point on its arm, whilst the arms can be fixed in any 

i position on the centre. A cutting instrument is = 
vided for inserted between the rivet and the riveter, and which 
is made to act by one or more blows of the riveter. This cutting instru- 


ment consists of a box with a handle, and fitted with two cutters with 
wedge-shaped backs, which are combined with two wedges arranged to 
receive the blows of the riveter. 

sens. Preservinc Eoos, B. Budde, Auteuil, Paris,—Dated 24th April, 


4. 
The process the subject of this invention consists of two parts. The 
First is preparatory : the gases contained in the are replaced by a 





scentless that cannot be respi: preferably carbonic anhydride, 
but carbonic acid, hydrogen, azote, or a mixture ef these may be 
used. The tituti fected by e tion or by diffusi To 
¢ffect the first, the eggs are placed in a strong vessel perfectly closed ; a 
vacuum is produced, and then the gas to be used is admitted. effect the 


second, the eggs are placed in contact with the carbonic anhydride under 

ordinary pressure for, say, from twenty-four to forty-eight hours. The 

Second part of the process has for its object to render the shell of the eggs 

impervious. They are steeped in a solution of silicate of soda or of 

Scaagisted, In teosthng pertovtiy Sesh eoee &o poapeotery eoentiion to 
mp: n y eggs 

not needed, steeping them in the solution suffices. 


1480. Tune Expanper, W. Thomson, Glasgow.—Dated 24th April, 1874. 
The simplest construction of this tool consists of a solid central or 
‘ prime roller” with along nearly parallel part at the point, rather less 
han the internal diameter of the tubes it is to enter and expand, witha 





part}, and whether these rollers are parallel or slightly conical, largest at 
the outer end, they are closer together at the point, that is contained 
within a smaller circle over all than that at the back end, to give the 
necessary wedge acting expansion, as the tool is turned by its head and 
wrench outside ; and it is fed into the end of the tube by the angular 
rolling action of the expanding rollers on the tube and the bottom surface 
of their grooves until the tube is fully expanded and fixed in its tube 
plate. Another construction of this tube expander, rather more complex 
and perfect in its action, consists in having the long inner round end of 
the central or ** prime roller” small in diameter to mount a hollow rigid 
revolving frame on it between a collar at the neck of the turning square 
head, and a retaining screw nut er other equivalent at the point; this 
turning frame is formed of end rings secured at a sufficient distance 
apart, by three or more stay rods to carry the three or other number of 
angular acting expanding rollers between them, held in the long open 
spaces by end journals working in the riags, so that the rollers bear and 
roll thoughout their whole length on the middle part of the actuating 
prime roller as it is turned, and upon the inner circumference of the 
tube, thus expanding and fixing it in the tube plate, and at the same 
time feeding in itself by the angular or screw rolling action of the angled 
expanding rollers, while being turned by the wrench on the outer poly- 
gonal head. Another improvement consists in making the central or 
“* prime roller” with an actuating head on both ends to enable the tool to 
be reversed ; andin making the back ends of the expanding rollers rather 
smaller and nearly — for a short distance, as an inch orso; so that 
after each tube has been thoroughly expanded and fixed by and to the 
slight angle of the front end of the expanding rollers and tool, it is 
reversed and the back end of the rollers is then inserted and turned 
within the tube to finish and expand it close t» the hole in the tube 
plate, fixing it as closely at the back edge as ut the front edge. 

1432. Fine-crates, R. Chalk, Accrington.—Dated 24th April, 1874. 

This invention consists, First, in the employment in kitchen ranges of a 
movable sliding grate placed on pulleys, bars, or other guides, so that the 
back of the fire can be brought more or less in line with the facings of 
the oven and boiler or other fittings, and also in the application of this 
description of sliding grate to all other domestic ranges or fireplaces, the 
object being in all cases to obtain a greater amount of heat and warmth 
from a given quantity of fuel than bas hitherto been attained and thereby 
effect great economy. This invention relates, Secondly, to the movable 
sliding fire-grate, and also to ordi.ary stationary grates, and consists in 
the employment of a raker, scraper, or scaler formed of a number of,pins 
on a cross bar, which with the pins can be moved forwards and back wards 
by a rod having a handle or knob. The cross bar is below the bottom of 
the grate, the pins passing through the spaces between the grate bara, 
and projecting about an inch above them; and when a forward and back- 
ward movement is given to the raker the grate is effectually cleaned 
without the use of a poker, and dust to a great extent is prevented from 
spreading into the apartment. 

1433. Srape Bavoners anp Bayonet Fastentnas, F. 7. Hughes, 
Chancery-lane, London,— A communication from F, Chillingworth, Spring- 
field, U.8.—Doted 24th April, 1874. 

The object of this invention is make the bayonet shank of regular form 
free from angular projections, for the purpose of providing a smooth 
handle for the spade bayonet, thereby removing any liability of cutting or 
injuring the band by any sharp projections when the bayonet is detached 
from the gun and used for the purpose of digging in forming entrench- 
ments, and at the same time to improve the means of attaching the 
bayonet to and detaching it from the gun. 

1437. Macuinery ror Makino Borts, Spikes, and Rivets, B, Marsden, 
Manchester.— Dated 24th April, 1874. 

This invention relates, First, to the construction of bunting dies, 
Secondly, to a method of opening and closing the dies. 

1438. Curtino Rock or Stone, &., R. Werdermann, Princes-street, London, 
— Dated 24th April, 1874. 

This invention relates to a novel mode of and apparatus for cutting and 
penetrating rocks; and tunnelling, mining, quarrying, and similar work, 
for shaping and dressing stone, and for cutting or penetrating other hard 
substances. The said invention consists mainly in the application 
of intense heat to the rock or other substance to be cut, crushed, or per 
forated. 

1439. Looms, W. Crabtree, W. H. Bottomley, Bradford, and J. Naylor, 
Bingley.— Dated 24th April, 1874. 

This invention relates to employing a self-acting gear for the purpose of 
delivering the warps at any required pressure or tension. Pegs fitted in 
the warp beam bush are employed working in a peg wheel, actuating by 
gear a worm and worm wheel, unscrewing a screw, keeping the pressure 
off a spring fitted to a brake pressing on the warp beam bush ; the screw 
is screwed in when the warps are wound on the beam to give the required 
pressure to the warps, and unscrewed slowly as the weaving operation 
takes place, taking the pressure off the warps as they are delivered. 
1440 Haymaktino Macaines, C. Dening, Chard.—Dated 4th April, 1874. 

In this machine the tine shaft is mounted on an extension frame 
attached adjustably to the rear of the main frame and supported by a 
third central wheel, from which motion is taken for working the 
tines, the latter being in two sets, one on cither side of the central 
extension frame 
1441. Bricks anp Tives, J. Atkinson, Bolton.—Dated 25th April, 1874. 

The object of this invention is to render the surface of bricks and tiles 
impervious to atmospheric influences. In performing this invention the 
inventor prepares a solution of common soil and oxide of lead or other 
metal, combined with colouring matter if necessary ; the solution so pre- 
or on is applied to the surface of the brick or tile when dried, but before 

ing burnt. 

1442. Setr Wixptra Arraratvs ror Ciocks, &., J. W. 
Manchester.— Dated 25th April, 1874 

This invention relates to the construction of a self-winding apparatus, 
which the inventor calls an electrical winder, and which is applicabie to 
clocks, musical-boxes, or other similar mechanism wherein the motive 
power is derived from the descent of a weight which requires to be wound 
up from time to time to keep the mechanism in action. The invention 
consists principally of an electro-magnet excited by a bichromate or other 
suitable battery, and so combined or connected with the main weight of 
the clock or other mechanism that the descent of the latter to a certain 
point sets free a catch and puts the battery into action, which causes the 
electro-magnet to attract the armature. The movement of the latter 
towards the magnet causes a lever to draw up the main weight, and this 
puts the battery out of action—by raising the zinc electrode out of the 
solution, or by withdrawing the solution from the electrode—and the 
apparatus is then in a position to wind up the weight again as soon as 
the latter has descended again to the given point, 

1444. Foraino Merats, G. L. Scott, Manchester.—Dated 25th April, 
(874, 

This invention consists in working hammers or stampers through an 
elastic medium of springs. 

1447. Srumts ror Surcicat Purposes, H. Guillery, Brussels. —Dated 
25th April, 1874. 

This invention consists in making splints for surgical purposes from 
sheets of zinc stamped or shaped so as to assume the exact form of the 
member to which they are to be applied. The said splints ure applicable 
to the setting of fractured bones whatever be the part of the human body 
where they occur, and the process of manufacture is of similar character 
in every case. If the splints be required for a fractured leg, a plaster 
mould is taken of the leg of a man of about the same size as the patient, 
from this mould a plaster casting of the leg is made, and a surgeon traces 
upon the said casting the outline of the splints as be requires them to be 
made. An iron casting is then made from the plaster casting of the leg, 
and from the plaster mould are made iron castings of the parts of the 
said mould corresponding with the designs made by the surgeon. Be- 
tween the cast iron leg and the iron moulds thus formed a sheet of zinc 
is placed and compressed so as to take the exact form of the dies. The 
splints may be perforated with holes. The splints are applied to the 
fractured ber and maintained in position by a strap or cords. 


1450. Treatixe Guano, W. G. 8. Mockford, Old Broad-street, London.— 
Dated 25th ~~ 1874. 

The provisional specification describes reducing crude megillones or 
other guano to a fine state of division by grinding and then adjusting the 
percentage of nitrogen by the addition of nitrate of soda, also in a state 
of powder, and mixing the nitrate with the guano. Or in some cases the 
nitrate of soda may be used in a state of solution before it has been boiled 
down, and crystallised and mixed with the crude guano. The compound 
is then thoroughly dried in a stove and is afterwards ground to a fine 
powder. 


1451. Dversc Woot anv Sitx Fasrics, J. @. Tongue, Southampton 
buildings, Chancery-lane.—A communication from I. Bang, Paris.—Dated 
25th April, 1874. 

This invention relates to a new method of obtaining a dye upon stuffs, 
woollen material, and silk, this new or improved colour being called 
French blue, or cyanide of blue. To obtain these colours the wool or sili 
is dyed in a bath containing ferricyanide of, potassium, sulphuric acid, 
and an alum mordaunt, ——s to the usual practice, but the true 
colouring matter is the ferricyanide, which under the influence of sul- 
a acid is dissolved in sulphate of potash and in ferricyanhydrique 


1452. Mitxrna Cows, J. M. Stanley and H. James, Shefield,—Dated 27th 
April, 1874. 

The novelty in this case consists in receiving the milk from the four 

teats of a cow through four flexible tubes into a common receptacie or 
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channel, and in uniting the lower part of such receptacle to a domed 

cover of the milk-pail, so as to prevent loss or deterioration of the milk. 

1453. Disinreoratinc anp Srrarnino Susstances, D, K. Clark, Buck- 
ingham-street, Strand.—Dated 27th April, 1874. 

This invention relates to improved machinery and a tus for dis- 
integrating or masticating and straining or disc! ing liquid or moisture 
or gaseous matter from partially fluid or semi-solid substances, such sub- 
stances consisting partly of water, oil, or other liquid, and partly of solid 
matter, such as wet peat, yeast, clay slip for pottery or porcelain, sewage, 
fatty matters, oil seeds, starch, white lead, colours, dye stuff, potatoes, 
and other roots, hops, and fruit, or any semi-solid mixtures or —— 
of such substances. The invention has reference partly to the straining 
apparatus described in portions of the specification and drawings of an 
invention for improvements in machinery and apparatus for the manu- 

acture of peat fuel and peat charcoal, for which a patent was granted to 
the said D. K. Clark, dated April 2nd, 1873, No. 1216. The apparatus 
referred to, consisting of a screw of diminishing pitch or capacity, turning 
within a perforated cylinder or cone for the pu of expressing water 
from wet peat. According to the First re ol these improvements a 
feeding screw, conical or partly cylindrical, is employed within the head 
of the machine, considerably | Aten in di ter and city n the 
following or first part of the screw, which works within the —— 
cylinder or cone. The feeding screw supplies the subst: to be trea’ 

in greater volume than the straining screen does, or can 
it, in consequence of which the subst: imp d upon it an alter- 
nate advancing and receding movement with each revolution of the 
feeding screen, and is turned over, broken up, bruised, and churned 
between the feeding screen and the interior surface of the head, previously 
to entering the straining screen. According to the Second part of these 
impr ts, the ing cylinder or cone is constructed as a frame- 
work of bars or rods of any suitable section, with interspaces between 
them, with a porous or intersticial covering or lining of canvas, calico, 
bair-cloth, press-cloth, flannel, wire gauze, or wire net, or such other 
material as may suffice to retain the solid matter, whilst the fluids escape 
through the fabric. According to the Third part of these improvements, 
the at heric air is exhausted from the straining surfaces so as to 
place the strainer in a more or less perfect vacuum, and the fluids are 
more rapidly disengaged and strained off than when they are discharged 
against the ordinary atmospheric pressure. To effect this object the 
straining cylinder or cone is enveloped in a close chamber, which may 
consist of a larger cylinder or cone made air-tight round the strainer. 
The air and the water, or other fluids discharged from the substance 
treated into the close chamber, are exhausted from it by means of pumps 
or other suitable apparatus, and a vacuum is pose § and maintained 
outsde the external straining surface. Additional straining surface is 
provided by making hollow and perforating the central shaft and the 
nave and blades of the straining screw, the perforated surfaces being 
covered or lined with suitable straining fabric, and a vacuum is — 
to the internal perforated surfaces by exbaustion from the hollow shaft, 
with which they are in communication. On the contrary, a plenum in- 
stead of a vacuum may be applied to the internal straining surfaces by 
forcing air under considerable pressure into the interior of the shaft and 
screw. 

1456. Winvow Butnps, G. H. Rich, Curdington-street, St. Pancras.—Dated 

27th April, 1874. 

Distending a portable blind of cloth of open texture to the window- 
frame so as to prevent the dust from entering while it permits the free 
circulation of the air. 

1457. Manotes, D. Carlaw, Glasgow.—Dated 27th April, 1874. 
This invention consists in arranging the driving parts so that the 








receive or remove 

















handle or first-motion shaft is turned continuously in one direction, 
whilst the motion of the actual mangling rollers is reve’ as required by 
the action of one or more treadles, or by an adjustable automatic | 
movement. | 
1458 Locomotives ror TRaAMWaAys oR Common Roaps, W. D. Scott- | 

Moncri¢ff, Glasgow.—Dated 27th April, 1874. | 

The improved carriages are to be propelled by means of compressed | 
air contained in a receiver of the kind descri in 868 of 1874, orina | 
receiver formed by combining six horizontal cylinders or other numbers 
of smaller cylinders, such cylinders being arranged to form the lower | 
part of the body of the carriage. The carriage is mounted on four prin- | 
cipal wheels, two of which are on a cranked axle actuated directly from | 
a pair of cylinders which are only so far inclined from the horizoutal as | 
to clear the axle of the other pair of wheels. The driving details are by 
nreference arranged in a separate frame, upon or over which the main | 

ody of the carriage with its receiver is set ; so that extra sets of driving | 

parts may be provided to be substituted for those of any carriage requir- | 
ing repair. 

1459. Ixpicatinc axnp Reoistertnc THe Speep or Revotvino Ma- 
CHINERY, M. A, Wier, Abchurch-lane, London.—Dated 27th April, 1874. 

The invention consists in employing a spiral or helical fan or screw 
made to revolve in air or in a liquid at a apeed proportioned to and regu- 
lated by that of the rotating body whose speed is to be indicated. The 
oblique blades of the revolving fan or screw are acted upon by the air or | 
liquid, and a sliding motion on its axis is imparted thereby to such fan | 
or screw proportioned to the speed at which it isdriven. This sliding 
motion is made to take effect upon a pointer or pencil, and so indicate in- 
ferentially the speed or number of revolutions in a given time by simple 
inspection without counting or reference to a timepiece. Instead of a 
fan or screw, an apparatus somewhat hke a centrifugal governor is made 
to act upon the pointer or pencil ina similar manner. The indicating 

inter or pencil may be placed at a distance from the apparatus; motion 

Seing conveyed to it therefrom by anical, p ic, hydraulic, or 

electric means as may be found most suitable or fi 

1460. Breecu-Loapina Fire-aros, A. G. Léseuyer, Paris.—Dated 27th 
April, 1874. 

This invention relates to a conversion of the French gun of the year 
1866 into a gun for metallic cartridges. The gun is made self-cocking by 
means of a tooth set in the locking lever and taking into notches in the 
cock. The striker is held in the cock by a cottar, so that the mechanism 
tmay be taken to piecea without the aid of a turnscrew. A steel cylinder 
forming closing tube or plug gives passage to the striker, this piece 
following the locking bolt in its movements to and fro, but being kept 
from turning when the lever is raised or lowered by means of a catch 
under the reinforce of the bolt. This plug is notched to receive the ex- 
tractor, which is so made and set that its catch presses on the cartridge- 
case when the breech is opened and rises when the breech is closed. 
The catch oi the extractor in moving backward meets a stop which causes 
it to throw the empty a out of thegun. The invention com- 
prises certain modifications of the above to facilitate ita execution. The 
advantages claimed are :—That the gun is self-cocking, that the extrac- 
tion of the spent cartridge-case is certain, that the gun is easily taken to 
pieces without any special tools, and that the gun combines simplicity of 
arrangement with great strength. 

1461. Reovtator or Governor, B. Linglin, Charleroy.—Dated 27th 
April, 1874. 

This invention relates to an improved regulator or governor with two 
balls flying out by centrifugal force, and consists of the following arrange- 
ments. On each side of the spindle is a lever arm anda connecting rod, 
these rods actuating a sliding collar extending beyond the sliding collar, 
and each carrying a ball at the end of this extension. This connectin 
rod may be straight or curved, that is to say, that the ball is on the actual 
extension thereof, or under this extension, This governor differs from 
those hitherto used by the arrang t of the cting rods or levers 
operating the sliding collar, which carry the balls beneath this slidin; 
collar, and by an angle more or less decided, formed by the rectilinea 
parts of the connecting rods comprised between the sliding collar and 
their ends. 

1462. Power Looms, //. Shaw, W. Ditchfeld, and J. Kaowles, Blackburn. 
—Dated 27th April, 1874. 

This invention relates to improvements upon a power loom and appa- 
ratus for cutting double pile fabrics and weaving carpets and other 
fancy fabrics, for which letters patent were obtained a.p, 1872 under the 
No. 122, and it consists :—First, in a novel arrang to hinery for 
weaving Brussels, Turkey, and other pile carpets, double, face to face. 
Secondly, in a novel apparatus for cutting and separating double pile 
fabrics. Thirdly, in a novel arrang t of hb 'y for raising and 
depressing the leaves of healds for the passage of the shuttle through the 
warp threads, Fourthly, in a novel arrang it of hinery for weav- 
ing cloth known as Kidderminster carpet. Fifthly, in a novel arrange- 
ment of machinery for weaving fabrics known as handkerchiefs, shawls, 
and towels. 

1463. Suor Cantrinoes, F. P. Al der, Bouthampton-b 7s, London. 
—A communication from A. B. and A. Kay, Newark, New Jersey, U.8.— 
Dated 27th April, 1874. 

This invention consists of a shot cartridge adapted to be projected 
from the gun, having its casiog composed of flexible material, and one 
of its ends inclosed by means of a wad, which is loosely confined in place 
by the inward-turned edges of the casing. a 
1464. Wasuinc Macuines, A. Pilling, Acerington.—Dated 27th April, 

1874 
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The inventor employs an endless sheet of canvas or other suitable ma- 
terial which passes over a drum andaroller Above the drum are a 
series of smaller rollers bearigg on the surface thereof, the pressure bein; 
regulated by springs or equivalent means, Wires or cords are attach 
to and extend across the sheet, and the articles to be washed or attached 
thereto ; and the drum or cylinder is caused to revolve. A rubbing action 
is thus effected. 


1465. Paint, R. Owen, Bowdon.—Dated 27th April, 1874. 





This invention consists, First, in the discovery that the by-product 
refuse or residue arising from the manufacture of prussiate of potash, 


and commonly called by the manufacturers animal charcoal or carbon, 
contains fine in sufficient quantities to enable a good and dur- 
able black or bluish it to be with 


Secon in im ed apparatus for effecting the : of th — 

q proved aj 8 for e par- 

filon Wine residue vontains ashes or gritty matters and traces of teah 

enveloping or mixed among the fine particles of carbon or ; and 
these coarse and fine matters have to be separated by washing or other 

means for the purpose of enabling the fine particles to be used as a 

powder, which when worked up with boiled linseed oil and other matters 

used by painters, produces a black paint; but bluish shades can be 
obtained by an admixture of any of the drugs used by dyers for the pur- 
pose of having blue tints. 

1466. Feep-water Heater axnp Furnace Cover ror BoiLers, W. 7. 
Mann, Liverpool.—A communication from G. W. Risien, Demerara,— 
Dated 27th April, 1874, 

The features of novelty which constitute this invention consist in 
covering the space between the boiler and the last copper or pan of a 
—— wall used in sugar manufactories, with a series of connected pipes 
filled in with fire-brick, through which the feed-water for the boiler must 
ane The water will, in its e through the pipes, not only be 
eated to a high temperature, but will effectually preserve the pipes from 
being burnt, and will thus form a substantial and durable covering for 
the space between the last copper and the boiler. 

1467. Venetian Buinps, A. Roberts, Bootle. —Duated 27th April, 1874. 

This invention relates to manufacturing Venetian blinds without stitch- 
ing or sewing of any kind ; and consists in ee the cross tapes to 
the side tapes by a metal stud, fastener, rivet, or eyelet, which is made 
to piss through the doubled over ends of the cross tapes and through the 
side tapes, and is riveted or fastened on the inside; thereby securely 
fastening the croas tapes to the side tapes, so that the cross tapes can 
— become detached from the side tapes unless the cross tapes wear 
out, 

1468. Leap, Tix, anp orner Sorr Metat Prine, W. Pitchford, Belsize- 
square, Hampstead.— Dated 27th April, 1874. 

In the manufacture of lead and tin piping it has been usual to employ 
a bridge so constructed as to afford the required support to the core or 
mandril, while permitting the metal to pass under or over it to the die. 
According to this invention the inventor so constructs the said bridge and 
arranges the same in combination with the die, and he so forms the die 








itself as to plish the operation of forcing the metal through the die 
witb very little resistance beyond that offered by the adhesiveness of 
the metal itself. 


1469. Evaporatine or Recoverino Furnace, C, Stevenson, Milngavie.— 
Dated 27th April, 1874. 

This invention mainly relates to exposing and distributing to the action 
of fire and heat the soda lye or liquid by means of roasting beds, perfo- 
rated trays, slits, rose pipes, or whatever may best distribute or break up 
the said liquid into rain drops or spray, the soda lye being allowed to 

reolate the said trays, slits, or pipes by its own gravity ; and also 

orcing liquid through said perforations by means of force pumps. Like- 

wise the use of agitators in the furnace for the purpose of 8 g up the 

sediment o1 ash ; also acting as a scraper for drawing forward to a bench 

in furnace the recovered ash or sediment. 

1471. Provipina a Footno.p ror Horses ON PAVEMENTS, J. A. Cotton, 
Tottenham.— Dated 28th April, 1874. 

Placing either longitudinally, traversely, or diagonally woo den plugs 
with or without a piece or pieces of iron wire in the centre, on the 
asphalted road at distances of about a foot or two; or laying across the 
road in an upright —_— in like manner and at like distances two 
boards of the usual thickness, either with or without iron plates fixed 
between them. The plugs or boards to be of the same level, or slightly 
above that of the asphalted pavement. 

1473. Parer Powp, EF. Bevan, Birkenhead.—Dated 28th April, 1874. 

This consists in subjecting flax, hemp, jute, and manilla fibres, or any 
of them, to the action of a hot solution of lime and salt in an open vessel 
or under pressure, after they, the fibres, have been treated under an 
invention for which the inventor ubtained her Majesty’s British letters 
Patent, No. 3333, of the year 1873. 

1474. Wuite anp Rep Leap anv Litnarce, W. Baker, Shefield.—Dated 
28th April, 1874. 

This invention for improvements in the manufacture of white lead and 
of red lead and litharge consists in the employment of lead alloyed with 
a certain amount of zinc ; such lead to be mt ¢ for the making mf red lead 


| Itharge, or cast for corrosion in the usual manner for its exposure to the 


action of carbonic acid aqueous 


a and acetic acid, according to the 
usual methods of making white lead. 


| 1475. Preventine Cannes Gutterina, A. Fayol, Bordeaux.— Dated 28th 


April, 1874 

This provisional specification describes an apparatus for preventing 

oa or leakage in candles, and is com’ of asmall metallic per- 
orated cup which surrounds the wick, dips into the melting grease, and 
brings it towards the wick. The = d d t tically as the 
candle is consumed, being guided by a ring which is connected thereto by 
vertical strips, and fits loosely around the candle. The cup is protected 
from the flame by an —— perforated cup of la diameter, and this 
upper cup 1s surround y a cylinder of g’ or like material. 

1476. Roapways anp oTHER Surraces, J, A. R. Morison, George-yard, 

London.— Dated 28th April, 1874. 

This provisional ification describes the construction of roadways 
and other surfaces of oak or cther suitable wood cut into angular pieces 
resembling road ‘‘ metal.” These are boiled in tar or bitumen and laid 
from two to four inches thick, the cavities being then filled up with 
smaller — of chopped wood also boiled in tar or bitumen. A solution 
of asphalte, mastic. and bitumen, or asphalte and pitch, is next poured 
on to bind the whole together. A layer of screen bbles or other like 
suitable material is then strewn on, and the wholeis hammered or rolled 
The pavement formed as before desc ribed is laid on a suitable natural or 
prepared bottom. 

1477. Parattet Motion, W. Hayden, jun., Chichester. — Dated 28th 
April, 1874. 
be 








The parallel motion is simple and geometrically exact, and can 
applied to direct-acting engines as it is not connected with the beam 


1478. Compressep Leatuer, G. W. Bentley, Strand, London.—Dated 28th 


April, 1874. 

Utilisation of waste cuttings of hides and skins, whether in their raw, 
tawed, or tanned state, by the removal of oily, greasy, or fatty matters, 
by the employment of a digester and of bisuiphide of carbon, and after- 
wards pressing the same togeth 
1479. Inon, M. P. Lvoff, Saint Petersburg.—Dated 28th April, 1874. 

This consists in welding together iron in strips, or wire, whereby a 
metal possessing great tensile strength is produced. 

1480. Icnition Fuses, J. A. Chandor, New York.—A communication from 
W. A. Leonard.— Dated 28th April, 1674. 

This invention consists of an ignition fuse, consisting of strips of 
xylodine or pyroxyline, or similar collodion compounds, in a hard cun- 
sang having the surface cvated with ordinary friction-match composi- 

ion. 





1481. Burnisuino Pooracrarns, Carps, &c., W. R. Lake, Southampton- 
buildings, London.—A communication from J. P. Bass, Bangor, U.8.— 
Dated 28th April, 1874. 








The First part of the said imp t ists in making the 
burnishing e " or tool removable from the plate supporting it The 
Second part of the said i t ists in substituting for the 


metallic bar a strip of glass or similar material. The Third part of the 

said improvements consists in giving a slight endwise vibration to the 

feeding roll of the machine. 

1483. Raisino anv Lowerino Weicuts, J Crowley, jun., Sheffield.—Dated 
28th April, 1874. 

This invention relates to apparatus in combination with pulley blocks 
for raising and lowering weights or heavy bodies, whereby the weight 
when being lowered can be stopped and held suspended at any poiut in 
its descent, and released or raised again at pleasure. It consists in the 
application to pulley blocks (the description Bein, for a one sheave block 
of a roller either plain or grooved, such groove ng made to correspon 
to a certain extent to the ) preove of the pulley. The axles of this roller 
move in curved slots formed through each side or cheek of the framework, 
carrying and covering the — at a short distance from, and eccentrically 
a hery of the ey, and extending from t ds the top to any 
suitable dhtense round the same; in such manner that, when the or 
chain is running over the pulley whilst in the act of lowering the welght, 
the plain or grooved roller will descend in the curved slots, and by the 





eccentric furm of the latter relatively to the periphery or edge of the 
pulley, the space between the roller and the running rope or chain will 
gradually lessened, until finally the in will be tightly 


be or 
gripped or held between the groove of the paler and the roller, and the 
weight be stopped in its descent. On the other hand, when the or 


chain is pulled over the pulley whilst in the act of raising the wi t, it 
1 produce a on the roller, which will thereby be forced 
upwards in the slots, and 


gradually recede from the rope or chain until 
— f The inventor also makes the brake 
ther of solid vulcanised rubber or other 
the action of the (as the 

weight is raised or lowered) in a funnel shaped space formed by the frame 
— round a portion of the periphery or outer edge of the pulley, and 
pering downwards, so w there is sufficient room for the rope 
— through, it is impossible for the ball to pass through at the same 
e. 


1484. Sorreninc axp Straicurenina Sree, Wire, &. Fox, Deepear, 
Sheffield. — Dated 28th April, 1874. 
isional specification describes causing the hard wires as they 





come from the wire drawer to be drawn through grooves in a metal plate, 

which is kept heated in a furnace. The wires are retained in the grooves 

until they are cool to insure their being straight. Apparatus for feeding 

the wires and for eutting off the lengths is also described. 

1485. Rovuine STEEL For THE MANUFACTURE OF Wire, 8. Fox, Deepcar, 
Sheffield. —Dated 28th April, 1874. 

This provisional specification describes ~ ena for taking up the 10d 
as it is produced, and forming it into a bundle so as to retain the heat in 
the metal whilst it is conveyed from one train of rolls to another. 

1486 Sreet Giapers anv Rattway Raltts, 8 Fox, Deepcear, Shefie'd.— 
Dated 28th April, 1874. 

The ingots are cast to approximately the shape of the article to by 
rolled from them. 

1487. Prorectinc Buitpincs AND Snips FRoM Fire, J. S. Wallace and 
B. Tucker, Belfas'.—Dated 29th April, 1874. 
The said invention relates to providing warehouses and other buildings, 
as well as ships and other floating structures, and iron safes and similar 
ptacles for valuable property, with means whereby, upon the outbreak 
of fire within any portion of them, the same wili be immediately extin- 
ed by the automatic action of the said apparatus under the effect of 
a slight rise of temperature, that is to say, on the outbreak of fire the 
said aj tus will immediately act without any attention from watch- 
men, firemen, or any other attendants. 
1488. Feepine Liquors To Fermentina Vessexs, 7. B. Pye, Longton, 
Preston.— Dated 29th April, 1874. 

This invention has for its object improved arrangements or apparatus 
for feeding liquors to fermenting vessels, and conducting the barm or 
scum therefrom, and relates to means for supplying and conducting malt 
or other liquor to the puncheons or other vessels in which the process of 
fermentation takes place. The invention is designed to keep the 
puncheons automatically supplied with liquor during fe: mentation, and 
also to facilitate the operation of ting and di ting the 
puncheons with the trough or cistern from which the supply of liquor is 
received. A pipe passes up from each puncheon into the supply trough 
above the level of the liquor, and up this pipe the off. A 
smaller pipe enters the above pipe below the level of the liquor in the 
supply trough, and this smaller pipe passes down into the puncheon and 
keepa it supplied with liquor. The arrangements are such as to enable 
the connections to be readily made and broken. 

1489. Borino or Sinxkina, R. Bryon and J. 8. Davidson, Whitehaven, and 
G. Grey, Moor-row, Cumberland.— Dated 29th April, 1874. 

This invention relates to the combination of a pump or such an apparatus 
and arrangement as will allow of the passage of the borings into the 
interior of the pump with a boring chisel or boring apparatus, so that by 
the borings ing into the interior of the tube the cutting portion of 
the ge | chisel may be kept free, and consists in the employment of a 
pump or hollow tube of a suitable diameter and length, to the upper 
portion of which is fixed a pin; this pin is so arranged as that it may be 
screwed into and attached to the boring rods. Another pin is fixed in the 
lower portion of the pump or tube, to which is screwed or attached the 
boring chisel; on the sides of this pin are several holes uniting in one 
central ch 1, and icating with the interior of the pump or 
tube, at the upper a of which channel is pl a ball so as to con- 
stitute a valve, and immediately above this ball or valve is placed a cross 
bar to prevent the too great displacement of the ball on the downward 
movement of the boring apparatus. 

1480. Direct-actinc Pumps, J. W. Lee, Cumbridge.—Dated 29th April, 
1874. 


The improvements consist, First, in putting the working barrel close to 
the blast holes at the bottom of the pump; Secondly, in contracting the 
top part of the barrel; Thirdly, by placing the valve or bucket at the 
bottom of the pump and connecting it by means of a long rod, the wear 
and tear of the buckets and working barrel is reduced one-fourth. It is 
proposed to make the above pumps either double or single or of any kind 
of material, and to connect the contracted or top part of the pump with 
the working by means of a socket or flange joints. 

1491. Merat Founpers’ Biackine, J. C. Sellars, Birkenhead.~-Dated 
29th April, 1874. 

This cousiats in carbonising a mixture of tar, peat, and alkali, or of peat 
and alkali only, in closed vessels, and afterwards in reducing the coke to 
a fine state of division. Gas suitable for heating and lighting is set free 
during the carbonisation. 

1492. PREPARATION OF ARTICLES TO BE ELECTRO-PLATED, H. J. Brook, B. 
. per, and J. Unwin, Sheffield. —Dated 29th April, 1874. 

This invention relates to and consists in the use of two certain 
substances, such as lime and rouge, to be used either separately or com- 
bined in preparing articles to be electro-plated or coated with nickel and 
other metals. The inventors take the ordinary quick lime and pound it 
very fine, and then add a certain portion of rouge, making a smvoth fine 
powder; the same is then applied to the articles with a suitable piece of 
cloth or leather, carefully ru ~~ § every part until ull grease or dirt be 
removed from them. They are then placed in a dry state in the bath or 
solution to receive the deposit of nickel or other metals. 

1493. Execrro-peposition or Nicxet, W. Baker and J. Unwin, Sheffield. 
Dated 29th April, 1874. 

This invention relates to and consists in the preparation and use of an 
improved solution of nickel for the purposes of the electro-deposition of 
that metal upon iron, copper, and other metallic and ducting surfaces. 
The improved solution is composed of nickel oxide and an alkali, such as 
soda, potash, or ammonia, or a mixture of two or all of these alkalies, 
and the whole dissolved in tartaric acid; and the inventors use the 
resulting solution as a bath for the electro-deposition of metallic nickel, 
which will produce a regular adhesive deposit. The following are the 
proportions which they find convenient, namely:—100 lb. sulphate of 
nickel, 531b tartaric acid, 141b. caustic soda; or they take 100 1b. sulphate 
of nickel, 67 1b. cream of tartar. 


1494. Currtina, Dressinc, AND QuARRYING Stonz, J. Jordan, Liverpool.— 
Dated 29th April, 1874. 

The improved apparatus consists principally of one or more tools fixed 
to the ends of one or more eccentrics or connecting rods which are moved 
by eccentrics or cranks having a comparatively small travel and a com- 
paratively high velocity. The ends of the rods work in guides which 
allow the vibrution to give a clearing motion tothe tool which clears away 
the cut stuff behind it. The guides may either be springs secured tu the 
framing carrying the eccentric or cranked shaft and to the end of the 
rods, or they may be radius rods, the ends of which are secured to a pin 
in the framing and to the end of the rod. The machine may be driven 
directly by a direct-action engine attached thereto, or the shaft carrying 
the crank may also carry a pulley and fly-wheel which may receive the 
driving power from any other source. This shaft, with eccentrics, rods, 
aud tools, is mounted on a suitable frame. 

1496. Macainery ror Manuracturino Bricks, &c., J. Moore, Darling- 
ton. —Dated 29th April, 1874. 

This invention consistsin the construction of machinery for manu- 
facturing bricks and tiles and other simiiar articles from molten slag or 
scoria by running the same into moulds and es it to suitable 
pressure. Thesidesof the mould are hollow and separate from the bottom 
plate, which is also hollow. The sides and bottom plate are vided 
with suitable inlet and outlet pipes connected with a tank or tanks, from 
which they are supplied with water. The slag is poured into the mould, 
and a ure block, which is also hollow and supplied with water, is 
brought to bear upon it. When the brick or other article is formed and 
partially cooled, the pressure block and sides of the mould are by 
means of levers, eccentrics, or other suitable mechanical appliances, 
leaving the brick or other article on the bottom plate ready to be removed 
to the stack or annealing oven, as desired. 

1498. Screens ror Grain anv Seep, 7. Prentice, Croft-street, Lincoln, — 
Dated 29th April, 1874. 

The screen is composed of a horizontal revolving cylinder com of 
rings of wire and of a fixed concave of half rings of wire at equal distances 
apart. The rings of the cylinder come intermediate of the rings of the 
concave, and the two together form the screening surface. 

1499. Scytues, 7. Bia Iceland.—Dated 29th April, 1874. 

The feature of novelty which constitutes this invention consists in 
making the scythe blade se te from the heel, and movable about an 
eye formed in the latter at the dock. 

1500. Osrarnino anp Arriyino Motive Power, N. D. Spartali, Liver- 
pool,—Dated 29th April, 1874. 

In order to obtain an economical motive power the inventor makes use 
of the weight of water (equal to 62 lb. per cubic foot) contained in a 
cylinder or closed vessel for raising heavy weights, and for turning the 
cranks of the engines of great power binati P d 
air. To this end he either forces water, or water and air, into a receiver, 
and then admits the same into the working — containing the 
pistons or rams to be lifted, or he forces the water and air directly into 
the working cylinders by a pump or pumps. ‘ 

1501. Apparatus ror Resprratory anp InnALING Purposes, J. G. 
Carrick, Glasgow.— Dated 29th April, 1874. 
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the of purifying, warming, cooling, or medicating the air to be 


. This apparatus consists of a case covered with felt and con- 
bow veyed a tube oieg a mouthpiece and inlet and outlet valves. The 
said case is placed in a pan of water, and may be warmed by a spirit 
lamp, or may contain ice. In the two first described arrangements the 
inlet and outlet valves may be placed in the tube instead of in the air 
chamber. F 
1502. Srrxxinc anp Dovusiisa, S. Brooks, G. Harrison, and T. Goodbehere, 

West Gorton.— Dated 29th April, 1874. 

This invention consists, First, in supporting the spindles of ring and 
traveller throstles in a brass bearing at the top of the tube and a foot- 
step screwed into the bottom of it; also in fixing the guards that pre- 
vent the rising of the wharves to a swivel shaft, also in winding the 
chains for the lifting rail to cams to produce a taper bobbin ; also in the 
use of steel ribs in lieu of the antifriction bowls usually employed to act 
on the heart of the copping motion. ’ 

1508. SPARK-ARRESTER FOR Enotnes, F. J. Cheesebrough, Liverpool.—A 
——— A. Baschwitz, Nakel.—Dated 29th April, 1874. 

This invention for an improved spark-arrester for locomotives and 
other engines consists of a curved extension flue, which is carried up 
from the smoke-box of the boiler and laterally enlarged at the top. and 
returning in a contracted proportion to an addit box or 
added to and at theend of the ordinary smoke-box, which box or cham- 
ber may be termed the sub-treasury box or ashes receptacle. By pre- 
ference the chimney or discharge pipe from the flue is made double. 
1504 Fiee-ticurer anp Fvet, H. Jacobs and J. Muntz, Limehouse.— 

Dated 29th April, 1874. bake pm 

This invention relates to an improved b -omp ion consist- 
ing of cocoa-nut fibre, sawdust, rosin, coal dust, and oil thoroughly incor- 
porated, and consolidated in moulds by pressure. 

1505. Ixvetuinc Penpuiums, S. D. McKellen, Manchester.—Dated 30th 
April, 1874. 

The inventor employs a weighted lever to impel the pendulum at inter- 
vals, a second weighted lever keeping the first out of action until an 
armature on the second weighted lever is attracted by an electro-magnet, 
when the first lever is allowed to have an impelling action on the pendu- 
lum. The circuit is made at intervals when the swing of the pendulum 
is decreasing. The pendulum gives motion to the hands of the clock, aud 
may also wind up the striking mechanism. 

1506. Cueck Actions oF VENETIAN Buinps, H. T. Cutts and J. Dean, 
Nanchester — Dated 30th April, 1874. 3 ' 

The invention relates to an improved check motion for Venetian blinds, 
and consists of a suitable frame in which the two rollers over which each 
end of the cord passes are mounted on a fixed pin. Between the two 
rollers an eccentric is mounted surrounded by « ring or hoop, which, 
extended in form of an arm outside the rollers and cords, terminates in a 
cross-piece extending right and left of the arm over the rollers, and pro- 
vided on each side with a stop-piece, serrated if preferred, so as to get a 
secure hold of the cords; this cross-piece, by reason of the eccentric 
round which it turns, rests on the frame and sufficiently far off the rollers 
to allow the cords to move over the rollers freely when desired ; but 
when the cords are drawn sufficiently to one side to touch the stopping 
pieces and draw them towards the roller, or when the cross-piece is drawn 
towards the roller by a proper check cord, the stopping pieces attached 
to the crossarm will, by reason of the eccentric round which it turns, be 
drawn towards the rollers, thereby nipping the cords and arresting the 
descent of the blinds. 

1507. Fioor-ciorus, 7. Rowan and J. B. Reid, Glasgow.—Dated 30th 
April, 1874. : 

An teneered floor-cloth composition is made by dissolving shellac in a 
solution of borax or of ammonia, and nextdissolving glue in the same in 
the proportion of about eight parts glue to one part of shellac. With 
this compound solution oi] is mixed in the manner and to the extent 
indicated in No, 2507 of 1873. By another part of the present invention 
an improved fabric is formed by applying a couting of the composition 
hereinbefore described between a backing of jute or other suitable 
material or fabric and a surfaee cloth of jute or other suitable woven 
fabric. 

1508. Sream Borters, F. Wirth, Frankfort-on-the-Maine.—A communica- 
tion from H. Furnell, Osterholz.— Dated 30th April, 1874. 

The water tubes communicate with each other by means of chambers 
arranged at both ends of the said tubes. The said chambers communi- 
cate with each other, and are closed by covers pressing against rings in 
the same manner as the manholes of ordinary steam boilers. The feed- 
water tube is connected with the back chambers, and the front chambers 
communicate with the steam dome. 

1509. Fi_rerinc anv Puriryinec Water, F. 7. Bond, Gloucester. ~ Dated 
30th April, 1874. . 

The First part of this invention consists in the introduction of two im- 
proved and alternative forms of filter, one of which floats on the surface 
of the liquid to be filtered, and is connected by means of a flexible tube 
with a tap in the containing vessel, whilst the other is connected by sa 
inflexible tube. The floating filter is open at the top, or has a simple 
cover with a lid; the fixed one has a cover into which is fitted an open 
tube rising to the top of the outer vessel. They are both of them up- 
ward filters, the lower portion of each being composed of two perforated 
plates with appropriate filtering materials interposed, and the rate at 
which the liquid flows through them is determined by the difference 
detween the level of the liquid inside and outside the filter, and by the 
tap. Either filter may be made to work asasyphon. The Second part 
consists in exposing water when filtering to the prolonged action of char- 
coal and other oxidising agents by packing the filter and efferent tube 
therewith, and in the use of a new oxidising material for the purpose, 
in the shape of pumicestone, or other similar porous substance coated 
with reduced platinum, the oxidising effects of which, when in contact 
with water either at high or ordinary temperatures, are very powerful. 
1511. Brakes ror Rartway Carriages, J. Edwards, Cassland-crescent, 

South Hackney.—Dated 30th April, 1874. 

The novelty is fixing levers or cranks out of line with each other, 
bringing them into line by means of a chain or cord, tightening and thus 
bringing the brakes against the wheels, making the brake blocks to clip 
the flanges of the wheels to keep the blocks in place, fixing friction 
plates or shoes to brakes, and using such friction to put the brakes on. 
1512. Innatino Apparatus, W. R. Lake, Southampton-buildings, London. 

—A communication from W. R. Gardner, New Bedford, U.S.—Dated 
30th April, 1874. 

This invention relates to a simple and novel apparatus for relieving 
catarrahal, bronchial, and other affections of the eos and lungs, and 
which may be conveniently carried in the pocket and be always avail- 
able when required in any emergency. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ’Change in Wolverhampton, on Wednesday, finished 
iron was offered on quite as easy terms as were quoted last week 
for the kinds in which the facilities for production are largest, 
or the pet t. bars were plentiful at 
£9 10s.; sheets, singles, were offered at £12 10s.; and plates might 
have been bought for less than singles. Bar makers complained 
of the competition of South Wales, whence bars are being 
delivered into South Staffordshire at £8 15s.; and the competition 
of North Staffordshire and Cleveland in plates has in no way 
diminished. Excepting for first-class qualities it is difficult for 
South Staffordshire plate firms to prevent these two districts from 
snatching their orders. 

In Birmingham to-day (Thursday) best sheets, with hoops and 
strips, changed hands in small quantities. The sum of the whole 
was not great; and it is questionable if the orders secured on 
Change, and also by correspond , have together been gh 
to supply the place of those worked out. I know they have not 
been compensatory in all cases. Representatives of firms best off 
for finished-iron orders did not hesitate to make their condition 
known ; and there was no reluctance on any hand to make the 
most of every indication of improvement. No more can, however, 
be said than that trade is steady, though quiet ; that holders and 
consumers are all bare of stocks; still that no one will speculate, 
Merchants and consumers will buy only enough iron to satisfy 
ees. The total requirements of buyers enable 
the mills and forges to be kept on about two-thirds time. 

Relative to the pig iron trade, I have to report that Messrs. 
Addenbrooke, with Messrs. Ward and Messrs, Onions, of the Park- 
lane furnaces, have each blown in a furnace since my last mention 
of such operations, and the Parkfield Iron Company have just com- 
ves a their arrangements for raising one of their furnaces to a 

eight of 56ft., hoping to obtain from it 250 tons of pig per week. 
The pigs of the last-mentioned company are very firm at £3 5s., 
and they will not enter into contracts at that figure, their convic- 
tion being that prices must advance. All-mine iron is strong at 
£5. Barrow grey forge is quoted at £4 12s, 6d., but the stronger 


ous 
tion 








dualities may be had at £4 10s. short weight, delivered. The 
eliveries of Barrow iron are now more regular than they were. 
Ironstone and ore produced in other districts have sold some- 

what more freely this week than last, and the prospects favour a 





continued in the ber of sales. Gubbin stone of a 
reliable quality went to-day at 18s. a ton. It was quoted as high 
as 21s, 


Coal was plentiful at Birmingham to-day; slack has again 
become a drug. Whilst 7s. and 7s, 6d. was still asked by leading 
firms for thick coal slack, 3s, 6d. a ton was willingly taken for some 
other qualities. 

The Bentley Colliery Co., Limited, have got their new plant into 
operation, and are now in a position to raise both coal and iron- 
stone. The Cannock and Rugeley Colliery Co., Limited, are 
driving out the gate roads at their new plant at Hednesford, and 
from this source alone are getting about 400 tons of coal per day. 
The second shaft in course of construction at the Sandwell Park 
Colliery is making satisfactory progress. 

The Government returns as to the class of foreign trade we 
have been doing here in the past month are quite confirmatory of 
the reports which I have from time to time forwarded to THE 
ENGINEER, as the result of my knowledge of what has been done 
in the mills and forges of the district. 
nation’s exports of bar, angle, &c., amounted to 31,608 tons, of the 


responding month in 1873, shows an increase in quantity and value 
respectively of 5630 tonsand £3722. For the ten months ending with 
October, however, the exportation of bar, angle, &c., was 210,150 
tons, and the worth £2,533,041; as against the same peried in 
1873 there was a decline of 37,472 tons and £676,000, In hoops 
and sheets there was an augmentation on the month of £20,047 
and 4618 tons; but on the ten months there was a diminution 
of £725,192 and 36,034 tons. In cast and wrought there was 
a slight increase on the month both in quantity and in value, but 
on the ten months, last year shows the highest in both respects. In 
October last year 99,479 tons of pig and puddled iron of the 
declared value of £616,379 was dispatched ; while last month the 
quantity was 102,165 tons, stated to be worth £456,742. The re- 
duction on the ten months increased, however, to £3,196,902 and 
370,686 tons. The greater difference between quantity and value 
is easily accounted for, seeing that a year ago the price of iron 
was much higher than it is now. In steel unwrought, although, 
last month’s transactions were only 132 tons less than those for 
October, 1873, still the decline in value was £5454; and on the 
longer period the reduction was over 4600 tons and about £238,000. 

There has been some little difficulty in adjusting, upon the basis 
of the recent drop in the wages of the finished ironworkers, the 
scale upon which the engineers at the mills and forges are to be 
paid. Here and there the men have suspended employment for a 
day or two, but I do not know that they are at present anywhere 
standing. The masters have always claimed to vary the remunera- 
tion of the engineer with the wages also of the ironworkers pure 
and simple, and the course has not been generally objected to. It 
is not quite clear why there should have been any difticulty in pro- 
ceeding on the same principle on this occasion. In nearly all the 
instances the engineers have now accepted their masters’ terms, 
and they are now at work at the full drop. In exceptional cases 
employers, recognising the services of steady, trustworthy men, 
have, after mutual conference, agreed upon a datum line, and 
have fixed a uniform rate of wages upon which to remunerate 
their engineers all the year round, independently of the variations 
in the wages tariff of the ironworkers. 

In the general industries of Birmingham and Wolverhampton 
and the surrounding towns little appreciable change has taken 
place during the past week. The reductions lately notified have 
imparted animation to several departments; but in others a ten- 
dency to quietude is to be seen, due to the withholding of orders 
by some buyers who anticipate weakened rates. Although reluc- 
tance to purchase is characteristic of some export firms, still there 
are continental markets which are receiving satisfactory quanti- 
ties of machinery and general wares. Somewhat less machinery 
has been shipped in October and the ten months than in the cor- 
responding periods last year, though in steam engines there has 
been an increase alike on the shorter and the longer periods. 
Ironfoundry goods are in steadily maintained request. At West 
Bromwich several trains of highly-finished rolls are near comple- 
tion. The wrought iron bridge and girder makers sustain a deter- 
mined competition from northern manufacturers. Nevertheless 
the riveting yards have a fair quantity of work in hand. All 
things considered, boiler makers and iron boat builders are doing a 
reasonable amount of business. The marine ironworks esta- 
blishments report themselves tolerably well off, buc activity 
can be secured in this department only by lower prices. 
Anvils and vices are selling well. Edge-tool makers have 
no cause for complaint, neither have hollow ware manu- 
facturers, The reduction in cut nails has increased the 
demand for them. The same satisfactory evidences are mani- 
fest in the light bolt trade. The chandelier and gasfitting 
trades are engaged upon the usual large winter requirements. 
Brass and copper goods have been affected unfavourably by the 
rise announced on Tuesday of £23 in brass and £5 in copper. 
Messrs, Crawley, Parsons, and Co., of Birmingham, announce their 
current prices for copper as :—Tough, £96; best selected, £98 
and sheets, £103. 

The mining interest of this district is not being served by what 
has happened amongst the examiners for mine managers’ certi- 
ficates under the Coal Mines Regulation Act, 1872. These gentle- 
men have di ed. The fifteen mine managers who went up for 
certificates at the last examination have not yet obtained them, 
and the Home-oftice has disb d the Examining Board. This is 
to be inferred from an official announcement just issued from 
Whitehall, and calling upon persons interested in the mines of the 
district to nominate three mineowners, three colliery workmen, 
and three mining engineers or managers, to form another board. 
The late board consisted of four members, 

At the instance of Mr. J. P. Baker, her Majesty’s Inspector of 
Mines for South Staffordshire and East Worcestershire, Thomas 
F, Fisher, manager of the Whitehall Colliery, West Bromwich, 
was charged on remand at the Willenhall Police-court on Monday 
with not observing the first general rule of the Mines’ Inspection 
Act. The defendant had neglected to provide such an adequate 
and constant amount of ventilation in a pit under his manage- 
ment as would dilute and render harmless noxious gases. The 
consequence was, that on the 20th of June last an explosion of gas 
occurred, and two miners were severely burned. The defendant 
pleaded that he had given tha necessary instructions. He had 
not seen them carried into effect, and therefore the bench held 
him guilty of the offence, and imposed a fine of £10 and costs, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

In the iron trade of this district there is not much change to 
notice since my last report. For the time of the year, and this is 
usually regarded as a dull season, a fair amount of activity pre- 
vails generally, and if anything, there has been a slight improve- 
ment in the manufactured iron branch. This has been chiefly 
brought about by the more comfortable feeling in the coal market, 
induced by the prospect of a speedy settlement of the West Lan- 
cashire dispute, which will of course enable the proprietors of the 
rolling mills in the district to work up to their full production 
without being under the necessity of drawing their supplies of fuel 
from eutside districts. under the disadvantage of heavy railway 
rates. Makers of manufactured iron are exceedingly busy, and 
prices are well maintained. Some considerable transactions in bar 
and manufactured iron have taken place on the basis of £9 2s. 6d. 
to £9 5s. per ton for ordinary qualities delivered in the Man- 
chester district ; but amongst consumers there is a great indispo- 





sition to buy for anything but present wants, and very little busi- 


For October this year the | 


value of £341,632, which, compared with the figures for the cor- | 


ness has yet been done for next year’s delivery. This is no doubt 
owing to the prevalent belief that the market will have a down- 
ward tendency ; but as there are several important inquiries at 
present afloat, it ishoped that confidence may soon be sufficiently 
established to encourage forward business. In pig iron a moderat? 
trade has been done, and although Cleveland iron has been quoted 
at very low rates for next year’s delivery, prices are generally 
maintained, Lancashire makers being firm and averse to entering 
into forward contracts extending over any very leugthened period. 
One or two tolerably good contracts for forward delivery, at slight 
concessions on existing rates, are reported, but the bulk of the 
business is to cover this year’s requirements. The average quota- 
| titions at the Manchester market on Tuesday ranged from 69s. ‘id. 
| for No. 4 forge to 73s. 9d. per ton for No. 3 foundry delivered 
| during the present quarter, with a concession of about 2s, Gd. per 
| ton for deliveries, extending over the first three or six months of 
next year. 

The blast furnaces and forges in this district continue well 
employed, and generally they have sufficient work on hand to 
keep them going until the end of the year. Founders are also busy 
on orders for early delivery. 

The well-known ironworks at Pendleton, near Manchester, 
owned by Mr. William Barningham, have been purchased by a 
| limited company, with a capital of £60,000 in £20 shares, the 

applications for which, although not offered to the public, were fa: 
in excess of the number to be allotted. 

| As I anticipated in my last report, the strike in West Lanca 
shire is now practically at an end. In the St. Helens and Ske!- 
mersdale districts the great bulk of the men are already at work, 
and in the Wigan district deputations from the men have waited 
upon the masters prior to returning to work. A reduction of 10 
per cent. in wages is the basis upon which the dispute is being 
settled. 

The anticipation of a speedy resumption of the output in West 
Lancashire has during the past week tended to remove a good deal 
of the pressure for supplies from the Manchester market, and 
sellers have not found it so easy to command the high prices 
which they have been obtaining during the past few weeks. It is 
not improbable that a fortnight at least will elapse before the full 
output in West Lancashire is resumed, but as the colliery proprie- 
tors in the Manchester district return to their legitimate trade the 
market will resume its old level. Stocks, however, throughout 
Lancashire are now very low, and there is every probability thas 
prices will be firm until the close of winter. 

The first meeting of the session of the Manchester Society fox 
Promoting Scientific Industry was beld on Tuesday, when a paper 
‘On the Mecbanical Processes used in the Bleaching, Dyeing, 
Printing, and Finishing of Calico,” was read by Mr. Wm. Mather. 
The same evening, at a meeting of the Manchester Scientitic and 
Mechanical Society, a paper ‘* On the Rolling of Ships” was read 
by Mr. M‘Knaught. 





NOTES FROM SCOTLAND. 


From our own Correspondent, 
} 


DwvrRtincG the past week there has been little alteration in the 
condition of the iron trade. In the warrant market only ted 
amount of business has been done, and the prices have fluctuated 
only avery little. On Friday the market was firm, transactions 
being effected at from 84s. Gd. to 85s. 6d. Monday's market 
opened at 85s, 3d., and advanced to 85s, 6d., at both of which 
prices a number of sales were made. On Tuesday the tone was 
steady, and business was done at 85s, 3d. cash. At present there 
are in blast 120 out of 157 furnaces in Scotland, and there is 
every appearance that the trade is gradually assuming a more 
satisfactory form. The quantity of pig iron in store in Mr. 
Connal’s Glasgow stores on Monday was 18,085 tons, showing an 
increase of 788 tons on the reserve of last week. 

The prices of the principal makers’ brands have not been mat 
rially altered this week. The quotations are as follows :—Gart- 
sherrie, No, 1, 1053.; No, 3, 84s.; Coltness, No. 1, 105s.; No. 
84s.; Summerlee, No. 1, 97s. 6d.; No. 3, 82s.; Li a" 
102s, 6d.; No. 3, 83s. 6d.; Govan, No. 1, SUs.; 3, 
Calder, No. 1, 105s.; No, 3, Sis.; Shotts, No, 1, 102s. Gd.; N: 
83s. Gd.; Carnbroe, No. 1, $4s.; No. 3, 52s.; Monkland, No. 
90s.; No. 3, 80s.; Clyde, No. 1, 90s.; No. 3, 50s.; Gle 
nock, No. 1, 9s.; No, 3, 83s.; Eglinton, No. 78.; No. 3, 7%'s.3 
Dalmellington, No. 1, 89s.; No. 3, 80s.; Carron, No, 1, 100s.; 
Kinneil, No. 1, 94s.; No. 3, 77s. Gd. 

The shipments of pig iron from Scotch ports during the week 
ending the 7th inst. amounted to 9719 tons, being {27 fewer than 
in the corresponding week of 1873. The imports of Middlesbrough 
pigs at Grangemouth for the week were 2170 tons, showing an 
increase of 10 tons on those of the corresponding week of last year. 

It cannot be said that the manufactured iron trade as a whole 
has improved, but there is a better demand for plates and bars. 
As the shipping season is now drawing to a close there is smal 
prospect of any activity in this department during the winter. 
— as in the North of England, there is hardly any inquiry for 
rails, 

There is a better demand for most kinds of coals, and the prices 
are fully maintained. In the home trade the number and import- 
ance of the orders are on the increase, and the shipments are also 
rising. Last week they amounted to 55,253, as against 26,780 in 
the same month of last year. The Fife and Clackmannan trade 
continues to improve, and compared with a few weeks ago is in a 
state of much activity. From the east coast ports the exports 
were ry | heavy last week, but they are not expected to remain so 
for any length of time, as by and by the Baltic will be closed 
against traders, 

The miners are as yet quiet, but they are quickly recruiting 
their unions, and preparing for an attempt to get their wages 
increased. Both the iron and coal markets, they are of opinion, 
are now in a condition fully to warrant an advance, but, it is need 
less to say, the same opinion is not held by the employers. 

The workmen in the marine engineering and shipbuilding trades 
on the Clyde are now threatened both with a reduction of wages 
and an increase in the hours of work. In not a few cases, indeed, 
the wages have already been reduced, though not to the extent 
talked of. Those in the employment of one firm are under a 
notice of reduction amounting to the extent of 15 per cent. The 
firms that have made reductions proposed 10 per cent., but the 
workmen urged that 5 per cent. was sufficient, and an agreement 
has been come to on that footing. In the majority of cases, 

however, that matter has not yet been settled. A few even- 
ings ago the workmen had a mass meeting in the Glisgow 
City Hall, to consider the state of affairs They had before them 
a circular which has been issued to the employers by the secretary 
of the Clyde Shipbuilders’ and Engineers’ Association, wherein it 
was asserted that “the period has now arrived when an eifort 
should be made to retrieve, if possible, the position lost in 1871, 
and secure either an increase in the hours of labour, a decrease in 
the rate of wages, or both; thus removing the disadvantages ex- 
perienced by the trade here as compared with similar trades in the 
south.” Answers were required by the secretary to queries drawn 
up, with the object of eliciting the opinions of the employers on the 
questions of wages and hours, and it is believed that on the 
replies to these queries the future action of the association will in 
great measure depend. A number of the engineers and ship- 
builders are not members of the association, but they supported 
it in its struggle with the workmen upwards of two years ago, aud 
may do so again if they see sufficient cause. On that occasica 
| the workmen succeeded, after repeated fi between their 
delegates and representatives of the masters, in getting the hours 
of work reduced from fifty-four tofifty-one hours per week. Then 
the trades were very busy and the employers could not help them- 
selves, although one of them stated that the change would 
entail upon his firm alone a loss of £18,000. It would 
idle to say that the employers were satisfied with 
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the settlement then made, They submitted to it simply 
and solely because no other course was open to them 
at the time ; but I do not believe that the majority of the masters 
are the sort of men who would wait and watch for reprisals. The 
workmen’s meeting was, on the whole, characterised by a tone of 
moderation, They appeared to feel that the times were, in a 
measure, against them, and although the speakers were opposed to 
a reduction of wages, there were remarks both in the speeches and 
resolutions which showed that they anticipated the probability of 
such a thing. As to the proposed recurrence to the 54 hours’ 
week, the men have set themselves against it with great determi- 
nation, and an attempt to enforce it would undoubtedly result in 
a strike. I do not believe, however, that such an attempt will be 
made, and that for two reasons: there is no want, but a super- 
abundance, of workmen at present for the small quantity of work 
in hand, and I do not think the employers would seek to increase 
the hours with no better object than to gratify their revenge. 
yg will likely be heard about the matter in the course of a few 
ays. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir anything there has been a rather downward tendency in the 
value of pig iron during the past week. On Tuesday, No, 3 was 
quoted at 64s. to 65s., and plenty was on offer at the former 
figure. No. Liron isin good request, and makers, as a rule, are 
well sold for forward delivery of this quality, which was much 
inquired after some six months ago, when makers, owing to the 
irregular delivery of the raw materials, were unable to supply it. 
Returns issued made the auspices of the Cleveland Ironmakers’ 
Association, show that there is a steady business being done in pig 
iron. The quantity of iron in stock at the present time is not 
more than 59,298 tons, which is only a bare working stock, and 
considerably less than the average quantity of iron in stock during 
the last five or six years. 

The make of pig iron in Cleveland for the month of October is 
announced as 171,471 tons, or 1600 tons less than the production 
of the same month of last year. 

There are now 152 furnaces built in the North of England, and 
127 of these are at the present time in operation. The production 
of the last two months has been almost up to the average of the 
last two years; but it is apprehended that the whole year’s pro- 
duction will be found to be at least 200,000 tons short of the 
production of 1873, and less by a good deal than the make of 1872. 

There are grave fears that the demand for pig iron will now 
suffer a serious decline, and that not a few blast furnaces will 
require to be blown out. Prices are now decidedly tending down- 
wards; the local demand for crude iron has fallen off very largely, 
owing to the stoppage, either partial or complete, of one-half the 
rail mills in the district ; and seeing that it is impossible to make 
iron substantially cheaper than the price at which it is now 
quoted, there must either bea reduction in the number of furnaces 
in blast, or makers of pig iron will be almost necessarily compelled 
to work at a loss. 

There is a movement now going on for a reduction of blast 
furnacemen’s wages, although the exact amount of the reduction 
has not yet been fixed. 

The rail trade is going from bad to worse. Last week I 
chronicled the almost complete stoppage of the Darlington Iron- 
works, and I am now informed on undoubted authority that the 
North Yorkshire Ironworks at South Stockton, and the Stockton 
Rail Mill Company’s works at Stockton-on-Tees will either on 
Saturday next or the following Saturday lay off a large number 
of furnaces. The firm of Bolckow, Vaughan, and Co., than which 
no firm in the Middlesbrough district can carry on the manufac- 
ture of iron under more advantageous auspices, are doing little 
or nothing at their Middlesbrough finished ironworks, where 
something like a hundred puddling furnaces are usually employed, 
while these operations at Witton Park Works are being carried on 
on a much reduced scale. There is, in fact, scarcely a single rail- 
making establishment in the district that can be said to be putting 
in full time. The same remark applies to a large extent to works 
employed in the manufacture of plates and angle iron. The 
Consett and one or two other works are doing a fairly good 
trade, but, on the other hand, there are several large works with a 
limited trade on hand. Messrs. Fox, Head, and Co., of the 
Newport Ironworks, partly in consequence of a dispute with their 
workmen, partly because of dulness of trade, and partly also 
because of experiments and alterations connected with the 
adoption of the Crampton system of puddling, have been doing 
almost nothing during the present week. Altogether it is not too 
much to say that some 600 or 700 puddling furnaces are now in- 
operative in the Cleveland district. 

The distress of the ironworkers thrown out of employment by 
the dulness of the rail trade becomes more and more severe. 
Two committees of ironworkers have been organised for the relief 
of the ironworkers lately employed hy the Darlington Iron Com- 
pany, and steps are being taken in other parts of the district with 
a similar end in view. 

A contract for the supply of 10,000 tons of rails for one of the 
Indian railways having been undertaken by a Cleveland firm at 
the low rate of £7 12s. 6d. per ton, has been a good deal talked 
about this week on Teesside, as it is generally believed that 
the rails cannot be made for the figure stated. 

The shipbuilding trade continues tolerably prosperous, and 
launches on one or other of the three northern rivers are of frequent 
occurrence. On Tuesday of this week, Messrs. Pearce and Lock- 
wood, of Stockton, launched a screw steamer of 1106 tons measure- 
ment for the Mediterranean trade, and on the same day Messrs. 
W. Gray and Co. launched, from their yard at Hartlepool two 
steamers—the one of 1175 tons to be rigged asa brigantine, and 
the other of 696 tons to be rigged asa schooner. Both are classed 
90 Al at Lloyd’s, 

The engineering trade is less brisk, comparatively few new orders 
coming to hand. 

Notice has been given by the Durham coalowners of their in- 
tention to propose a reduction in the wages of all the men 
employed at bank in the Durham collieries. At a meeting yes- 
terday, Tuesday, of the executive of the Durham miners a 
deputation was appointed to confer with the masters on the sub- 
ject. After the result of the recent arbitration it is expected 
that the matter will be easily and amicably arranged. 

The coal and coke trades continue extremely dul!, more particu- 
larly for manufacturing sorts. There is, indeed, a widespread 
disposition among colliery proprie‘ors to suspend operations com- 
pletely until better prices can be obtained, and it is no secret that 
many collieries are now working at a loss, An excellent South 
Durham coke can now be delivered on Teesside for 16s. 6d. per 
ton, being less than half the price of the same quality of coke at 
this time last year. The quantity of coal and coke sent into 
Cleveland for ironworking purposes is considerably less than it was 
at this time last year. 

The steam coal trade is fairly well employed, but prices are 
tending downwards, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is, again, very little alteration to record in the average 
state of the Sheffield trades. Some of the pon branches appear 
to be growing a little brisker as the end of the year draws nearer, 
but the reverse isthe case with the heavier branches, These are 
in a very quiet condition indeed, and appear very likely to remain 


80. 
Hematite ordinary and Bessemer pig iron are not uotably 
changed in price, Nos. 1, 2, and 3 hematite belng 95. 
No. 4 90s., No. 5, M and W, 90s. per ton. Bessemer No, 1 
100s, No. 2 97s. 6d., and No, 3 95s, .per ton {with the usual dis- 


count for prompt cash. Continental adjudications have not 
recently been in favour of British competitors owing to the 
high prices they quote, hence it is not very surprising to learn 
that some of our very best firms have just ‘io beaten in 
Holland. In a tender allotted at Amsterdam for 2100 tons 
of iron rails and 140 tons of accessories, the Acoz Fo 
Company quoted 103,200 and 101,300 florins, respectively, whilst 
Messrs. Bolckow, Vaughan and Co., of Midddlesbrough, quoted 
131,457 and 124,415 florins, a very marked difference in favour of 
the continental firm, At the same place and time tenders were 
opened for 2660 tons of steel rails with 140 tons of iron accessories. 
For these the Bochum Works offered at 159,989 and 188,090 
florins respectively, and Messrs. John Brown and Company, 
Sheffield, 185,700 and 215,000 florins. This again left the order to 
the Westphalian firm. 

The Board of Trade returns for October show a great increase 
in the coal and coke exports for the month, chiefly with Sweden, 
Norway, Germany, France, Italy, India and Denmark. Hardware 
and cutlery do not show toadvantage, particularly with the United 
States market and Germany. Onthe other hand, Holland, Spain, 
Brazil, the Argentine Republic, British North America, India and 
Australia took larger quantities. There has been also a diminu- 
tion in the exports of unwrought steel. Boilerand armour plates 
appear to have been in much better demand, there having been 
20,441 tons sent out in October, 1874, as against 15,823 tons in the 
same month of last year, 

I mentioned last week that although all the colliery proprietors 
of this locality had not then put up their quotations, they were 
likely to do so, and, indeed, could hardly ry following the lead 
of the associated coalowners. These remarks have been borne out 
by facts, several other owners having advanced prices ls, per ton. 
Amongst them is the Sheffield Coal Company, whose new circular 
gives the following figures to come into operation on and after 
November 12th :—Picked branch coal, 16s.; best Birley Silkstone, 
15s.; screened Silkstone nuts, 9s.; screened seconds coal, 1ls.; 
coke breeze, 11s.; hard melting coke, washed, 20s.; and unscreened 
slack, 5s. per ton of 21 cwt. at the pits. There isa great demand 
for steam and house coal. The South Yorkshire sections of the 
railways are completely blocked up with wagons for the most part 
full. The Manchester, Sheffield, and Lincolnshire line is in par- 
ticular at present suffering from an absolute plethora of goods and 
coal traffic, to the very great delay of the passenger trains, On 
Tuesday there was a block of nearly two hours from this very 
cause. 

The annual report of the directors of the Albion Steel and Wire 
Company was issued last week, and discussed at the shareholders’ 
meeting on Friday last. The report stated there was a deficiency 
of £59,724 11s. 4d. on two years’ working—a deficiency owing, in 
the opinion of the directors, to the depreciation in the value of 
stock; losses incurred in realisations of surplus stock; losses in 
completing contracts, both outward and inward ; loss on trading ; 
and extra expenses. At the meeting several matters were 
vigorously discussed, and the chairman’s statement was received 
with much attention. He said that the value of the tools in 
August, 1873, was set down at £64,485 10s, 8d.; but at the present 
stock taking only £31,753 2s. 6d.— making a difference of 

232,732 8s. 2d. in one item. A large quantity of material had 
been bought which was not necessary for the carrying on of the 
business, and when sold off resulted in a loss of £9000 to the 
company. There was a very large stock of D.U. iron, which 
had been charged to the company at £20, but only realised 
£13 5s. per ton. P.S.1. iron lad cost £17 10s., but sold 
for £8 only. Some Denbigh pig iron had been bought for 
£6 15s., but was sold off at £2 15s. 6d, The chilled rolls charged 
in the 1873 stocktaking at £56 were now worth £35 per ton. Cast 
steel pinions had been valued at £70 per ton in 1873, and were 
now worth £24 to £28 only. Iron pinions charged at £28 were 
currently obtainable at £14 to £20. Coupling boxes and chocks 
were in 1873 put down at £16, and were now worth £10. 
Wrought iron tools then valued at £36 were now estimated at 
£28 per ton. Anumber of patterns had been set dowu as worth 
£500, but were now only worth £200. Bessemer “ shell” to the 
extent of 500 or 600 tons was charged at £5 per ton, and the actual 
price was £2 10s. per ton. Hammer “shell,” 800 tons, had been 
put down at 25s, the ton, and the price was positively only 4s. per 
ton ; short iron and homogeneous, only fit to use as scrap, was 
charged in the 1873 valuation £21 to £23 per ton, the present 
price being £4. ‘* Homo” had cost them £22 and was worth £17 
only. They had lost heavily on their spiegeleisen contract with a 
German house, and they would have lost £2000 more if the German 
people had not appeared glad to “get out of it” on the strength of the 
uncertain nature of the company’scredit. Theyhad bought 300 tons 
of spiegel—for 200 tons of it they had paid £15 12s. 6d. per ton, and 
for the remainder £14 15s. per ton. During the whole of the time 
they had been working this material they could have got it at £8 
per ton at the outside, and they had now some 60 tons which were 
only worth £6 15s. to £7. A contract had also been entered into 
with another company for 500 tons of pig iron at £7 per ton, when 
it could have been obtained at £5 or £5 5s, There were other such 
contracts, but these would give an idea of what the directors had 
had to contend with. Then, again, as to the outward contracts. 
Hooper’s Telegraph Company had had a contract with them for 
540 tons at £28 per ton, but they had to take shares in part pay- 
ment. These shares represented £20, but they were only able to 
realise £1] for each share. Siemens Brothers had a contract with 
them for 500 tons of wire, on which they also lost, not only in the 
shares, but in consequence of the severe tests to which the wire was 
subjected and frequently rejected. Most of these contracts had now 
been terminated. Their sales for the year exceeded £100,000. They 
had £14,000 owing, the American accounts being about £6000. The 
sum of £400 was voted to the directors for their services, but there 
was some discussion as to the reappointment of Messrs, Allott and 
Co. as auditors, This was, however, done, and a resolution was 
pone reducing the capital of the concern. The matter generally 

as been of much interest in business circles of late, as typifying 
the erroneous basis on which some limited companies were formed. 

The fourth ordinary general meeting of Messrs, Wheatman and 
Smith, Limited, was held on Tuesday, Mr. George Haywood in 
the chair. The report of the directors showed a highly favourable 
balance-sheet, notwithstanding the general depression which has 
prevailed in many branches of the Sheffield trades during the past 
year.” The net profit for distribution was £8158 13s,, out of 
which it was proposed to pay 25 per cent. for the year. The 
stock-in-trade is unusually large, in consequence of a large pur- 
chase of iron made on very favourable terms. The report was 
adopted, and the dividend declared as recommended by the board. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is a peculiar lull at present existing, which may be 
ominous or not, as the course of events during the next few 
days willshow. Some are inclined to think that the ironworkers 
mean to resist the reduction, which will come into force in 
another week ; but if the advisers of the workmen counsel such a 
step, it will not be aprudent one. The iron trade is in a most 
unsatisfactory state, and will not justify the continuance of exist- 
ing wages. There are orders in the market, and inquiries are 
occasionally to be heard, but prices will not suit, and ironmasters 
feel that as buyers cannot come to them, 7 must so arrange 

rices as to be enabled to go to the buyers. e present specifica- 

ions are low, but I have heard a whisper of a lower one yet being 
guessed by buy and if this should be insisted upon, we 
shall see of the reductions when the forthcoming one 
is in action. This is bad news for ironworkers, yet I take it that 
the difficulty in the Welsh iron trade is indicative of a 





unusual] and prices of manufactured iron in proportion. 
Now, with pies and greater foreign competition, what is 








ni is a thorough re-arrangement carried out by a 
hand ; the ordeal ed, and it may be a toying ome, whe halt 
doubt but good follow? At present prices, and wages, men 
are half employed and half i This hesitation is destructive. 
A “drop” of 40 per cent. at the onset would have paralysed, but 
we sho be all the good now. I hope for these reasons 
that there will be no antagonism to the reduction, and in the 
interest both of men and masters would counsel its acceptance. If 
ree » Poe Fe hg a will give way. Indeed, I am 
ne in at they will prefer adopti - 
sued at Landore, and “lock out w the men. pene ee nee 
_ A meeting is to be called at Cardiff this week, when the execu- 
tive of the Ironworkers’ Association is to attend, and with the 
ironworkers’ delegates, decide on the step to be pursued. 

Dowlais is tolerably brisk at present, but at Ebbw Vale the 
steel trade is still sluggish. Gadlys, as regards its furnaces, is 
like Cyfarthfa, and so is Aberaman ; but I have promising advices 
from the last named, which I trust will be realised, 

The prevailing topic amongst the colliers at present is the con- 
tract rules, Meetings have been held this week at Merthyr, and 
last week at Aberdare, when they were vigorously denounced. A 
meeting between the coalowners and the men is imperatively 
necessary. This should be seen to at once, for the coal trade is 
in a most promising state, and it would be a thousand pities that 
any little matter should upset the good feeling now prevailing. 

There has been a very large quantity of coal worked of Tate 
throughout the district. This week I traversed the greater part 
and never saw greater quantities en route to Cardiff, Newport, 
Liverpool, and London. My impression of the admirable manage- 
ment on the Great Western line must be recorded. Its great 
poner and general goods traffic is now supplemented by a very 
arge coal trade, yet not a hitch occurs. I hear complaints of 
coalowners at slight delays at Pontypool, and at Gelly Tarw, but 
the mention of this may be sufficient to rectify. 

Oneof the leading miner’s agents, Mr. Henry Thomas, who 
took a conspicuous part in the great strike, has resigned his post. 
This has caused a great deal of excitement. 

Coal remains firm, and best qualities are in great demand. 
House coal is not so firm. Coke is still a drug, and mountains of 
it can be seenin the Rhondda Valley. 

The London and South Wales Coal Company have just struck a 
fine vein near Risca. 

I have just heard that if the ironmakers refuse the 10 per cent. 
reduction the notices will be withdrawn, and the works only 
started at a still greater reduction, 15 or even 20 per cent. 
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Derbyshire— || Red or minium +} 0 .000 
Best oll .016 0) 2410 ..95 00 
Con 012.00 0)| pate: -/26 0 ..2610 0 
—— a ety 0 te, -|}9 0 .00 0 
os -@ 0) oo .000 
Glasgow .. O13 .018 | hac ape -|3510 .000 
wo -|%3 0 ..29 6 
010 6..011 6 -|32 0 ..85 ° 0 
ol ..0 0 o|/ -|9 0 ..95 3 6 
He eat 0}! -|4 0 .000 
oo 0 -|4% O a 
199..1 3 9 || Palm...... %19 2000 
|| Rangoon Engine ( 
018 ..016 0) Price & Co.’s), p.gal.| 0 3 6..0 0 0 
013 ..0 0 @|| Rapeseed, English pale} 30 0 ..30 5 0 
05 «08 0) Brown .....+..4./98 0 ..28 23 6 
00 .00 0, -/3110 «000 
012.018 0) -“}00 «0690 
oll ..012 0) “| 00 «000 
1010 = ..11 0 0) %0 4.000 
90 «. 917 6) -|% 0 ..29 00 
90 «10 0 9] -|/%31lo ..2 00 
fh oe 0 olla +} 0 .000 
oo 0 | -|25 0 ..2% 00 
85 « 810 0; -/93 5 1.28 0 0 
° . 4 oa : 3| . 8 0 ~ 00 
eee lo «6.10 0 6 
| -}1015 ..12 0 0 
Angleand bulb ..| 817 6..9 0 0 200 ..97 00 
Boiler plates ....|1010 ..1015 0| -|80 0 .55 00 
Cable iron .,....);11 0 ..0 0 0| -|18 0 .83 00 
ene reeeeee a +10 : {| +}20 0 ..21 00 
WOE IFOM occ ce oa seeveceseseseees | 90 O as 
Bhip plates ..... | 910 «.. 915 ol 8t. Petersburg, YO new | 45 0 ey H ° 
Cleveland,common ..| 9 0 «.. 915 0} Old... csesevceee | 4310 ..4315 0 
BO coos secrsece Pi 2 +10 0 eee eens 100 0 +1030 0 
Puddled “ee 288 4 a ie 9 108 8 
Hoops, first quality— | Refined, in blocks} 1000 :.101 0 0 
Birmi: coce | an 8D 4 00 eats ae -|$3 0 ..#4 0 
* 0 0) or arriva, 9 0 «9319 @ 
mt he — 
. 00 
130 0 sane 17 .112 0 
400 1M -200 
-lllo 0 116 -200 
~0 00 22 -870 
ee 00 
- 00 
17 6..110 0 
- 312 6| 116 0..118 0 
~3 90 115 0.116 0 
~83 5S @ 920.000 
000 © 0 8}.. 0 0 83 
‘6. = 2910 ¥..31 0 
= 12 0 0..144 0 0 
+610 0 Prices no: L 
PRICES CURRENT OF TIMBER, 
1874. 1873. 1 1873. 
Per Load. 48.26/46 £4 Per Load. 4282464) 4044, 
oak ... sssseeeseedl 0 1310/19 0 14 10 || Canada, +10 01110}/13 0 0 @ 
Quebec, red pine 810 610} 310 510 Do, 2nd...... 8 5 918}10 1011 10 
Pitch pine. 318 6 '5|4 0 $10|| Now Branewick'<--. 8 0 810111 it to 
° ew eee u oni 
+ 7 0 8 0|8 O 9 O}| Archangel, yellow ..19 0 1610/19 01510 
415 5510/5 0 6 0}! Petersburg do......13 015 9/19101410 
510 0 0/410 5 15/|| Finland ..........9 018 0/12 01810 
« 510 6 0| 415 610|| Memel & Dantsic ..0 0 0 0 0°00 
5 0 8 0/5 0 810//« yei.e-1l 012 0/101018 0 
+ 8 0 510)310 5 0 White +++ 91010 10/10 010 10 
+ 210 915/215 8 6 pet rg +12 013 10/12 01810 
310 4 0/4 0 4 5|/ Christ +138 014 0/12 01810 
- 9 5 215/215 8 5|| Other Norway...... 9 0 1110/10 1011 10 
+ 415 6 0/410 6 15|/ Battens, all «+7 010 0| 9 010 0 
410 6 0/410 6 0/|| Firng. bds,sq.oflin. sd. s. dd.) od. a a 
SS S4lE 3 58] Bement se oe oe § 
13 614 10 v 
poraee © $x . 4 sa +-:19 615 0/10 612 6 
~48 £64) 46 46. 
oe tats tae | ou ¢ ome OU Cites 
Deals, per 0. ++16 017 0 0 
Quebec, Pine 1% ..20 024 0/22 095 6 240 250 0 0 | 275 0 2850 
2nd ... 13 014 O}15 016 0 vs +++ 180 © 200 0 | 925 0 240 0 
Brd...s..000. 9 O1L O}1L 019310 
Tue death is of Dr, Thomas Anderson, F.R.S.E., 
late Professor of Ch in the University of Glasgow, and for 
many years chemist and tural 


to Agricul: Society. 
fessor had been in failing health for some time, and died 
at ow early age of fifty-five, at Ohiswick, near 
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SIEGE EXPERIMENTS AT EASTBOURNE. 
No. IL 
Axsout two miles from Eastbourne, towards Pevensey, 
is the scene of operations chosen by the Special Committee 
on Siege Batteries for the important trials of this year. 
Successive waves of shingle beach have formed an extensive 
flat waste, locally known as the “Crumbles,” and admi- 
rably adapted for the purpose, except that the earth 
uired to construct the siege battery and splinter proofs 
roy fired at had to be transported for the distance of a 
mile, This has been done by the temporary line of railway 
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laid down by the Royal Engineers, and which has a branch 
connecting it with the London, Brighton, and South Coast 
system. The rolling stock consists of the light trucks 
originally intended for the Ashantee expedition, drawn by 
“steam sappers,” which latter are available either for road 
or rail; they are of the ordinary narrow gauge. 

On the beach between Nos. 65 and 66 Martello towers, 
a siege battery of four gun portions has been thrown up to 
serve asatarget. It is provided with a magazine, shell 
recess, and passages. In rear of this battery a series of 
splinter proofs is thrown up to ascertain the relative values 
of the protection afforded by various descriptions of roofs. 
The sections of roof are as follows :—(a) Oak timbers 9in. 
deep, covered with 3ft. of earth; (b) fir ditto, covered 
with 3ft. of earth; (e) fir ditto, with 3in. planks, covered 
with 3ft. of earth; (d@) fir ditto, with 24 1b. rails under, 
covered with 3ft. earth; (e) 3in. deals with one thickness of 
241b. rails, covered with 3ft. of earth; (f) ditto with 
two thicknesses of 241b. rails, covered with 3ft. of earth; 
(g) 36 lb. rails, one end overlapping, with sleepers, covered 
with 3ft. of earth; (4) 721b. rails, double-headed, with 
sleepers, covered with 3ft. of earth. An experimental 
screen of shingle 14ft. thick is thrown up in front of Nos. 3 
and 4 gun portions of the battery, so as to mask it and 
distract the besiegers’ fire. The battery itself, with its 
traverses, has a foundation of shingle covered with 4ft. of 
stiff earth, and is revetted with sand bags, some filled with 
earth and some with shingle. Only two of the gun portions 
are pierced with embrasures of the new bottle-neck shape, 
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revetted with sand bags, and covered with hides, Three | 
attacking batteries, A, B, and C, are thrown up at 


distances, inland, from the target battery of 1750, 1650, 
and 1450 yards respectively. Each is armed with one 8in. 
wrought iron rifled howitzer, one 64-pounder wrought iron 
rifled muzzle-loading gun, aud one 40-pounder wrought 
iron rifled muzzle-loading gun. 


The Martelio tower, No. 68, is situated about a mile | 


inland, being much larger than the towers along the beach, 
and surrounded by a deep ditch. The hill on which it 
stands forms a natural nay for Battery A on the reverse 
slope, while it necessitates laying the guns without seeing 
the object aimed at. The fire from this battery is to be at 
high angles with low char indirect, or “curved” fire. 
Battery B, on the side of the hill, gives a direct plunging 
fire; Battery C is on the same level as the target battery, 
and gives direct fire. 

The following siege platforms, for gun carriages, are 
under trial, viz.:—(i) Common ground platforms, sleepers 
18ft. by 9in. by 9in., planks 10ft. by 9in. by 4!in.; (4) ditto, 
sleepers 18ft. by 9in. by 9in., planks 10ft. by 9in. by 3in.; 
(J) ditto, sleepers 15ft. by 9in. by 3in., planks 9ft. by Yin. 
by 3in.; (m) Ulerk’s platforms service pattern. A Clerk’s 
platform is com of two stout side pieces with iron 
plates to take the wheels of the | gare. oo , and ribands 
inside to prevent their running off; three or more sleepers 
are laid crosswise under these side pieces, the latter being 
pivoted to the front sleeper, but free to traverse on the 
others; a strong plank is laid between the side pieces to 
receive the trail. 

On 29th October thirteen preliminary rounds were fired 
from Batteries B and C in order to obtain the correct 
range, &c., but without any marked effect upon the target 
battery. The afternoon turned out extremely wet, and 
the greasy clay in which the platforms of B battery were 


| 


laid, acting as a potent lubricator, caused the naturally | 
a 8in. rifled howitzer to become unmanageable, and 
finally its carriage recoiled completely off the platform, 
and, at the close of the firing, was left embedded in the 
mud, It continued to rain heavily all night, and next 
morning the gun and carriage were found to have sunk so | 
deeply in the mire that it was left there for that day, and | 
no firing carried on from this battery upon 30th October, 
when the formal opening of the experiments took place in 
the piesence of the Duke of Cambridge and a great 
gathering of militay Joflicers, chiefly of the scientific 
corps. 
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The following particulars of the guns and projectiles 
used will hold good throughout the experiments :— 























oe tare, |Weight of Bursting} Weight 
Gun. ~~ of, ¢ — common charge of 
_— cule) shell of shell | carriage, 
C wt. Ib | Moats Ib, oz | Cwt. 
40-pounderR.M.L* 38 7 | 4 210 | 30 
64-pounder R.M.L. 64 10 | 64 614 32 
Sin. R. howitzer... 46 > | 19 | of ae 
~ * Ryzifled. M.L., muzzle-loading. - 
Friday, 30th October, 1874, Battery C, “direct” fire 
1450 yards 1ange, common shell with full charges:— .~ 
_— 
os iat Eleva- Effect of shell. 
ee ¥ tion. (Greatest depth of crater given.) 
AR 
Deg. 


Burst in crest of parapet ; crater Sft. by 
7ft. by sft. deep. 

59 yards over. 

Ridge of screen ; small crater 18in. deep. 

Struck screen ; blind.* 

On top of screen ; crater 2ft deep. 


40-pr. R.M.L. 2°36 


” 


” ” 


” ” 





1 
2 
3 
4 ” 
5 
6 64pr. R.M.L.; 2°20 110 yards under 
|} 2-30 | 110 yards over. 
|» Cut away flagstaff on top of battery. 
Foot of screen. 
In battery; cutaway flagstaff by splinter. 








50 yards under ; blind. 
| 





Section g of splinter-proof ; four frames 
damaged ; five capsills broken ; end of 
j rails down; three uprights driven in 
| on front side of gallery. 
13 | pe | Foot of screen ; blind. 
| ”” 75 yards short ; burst after graze. 
15 | at | » | In splinter-proof. 
| |(In battery; burst after ze, making 
16 e - long shallow crater l4ft. by 3ft. by 1Sin. 
17 
18 


eep. 
45 yards over ; burst on graze. 

35 yards over. 

(Struck interior crest of left gun portion, 
| carrying away one sand from in- 


” ” 
” ” 





terior crest, and then burst about 3ft. 
from ground ; damaged both cheeks of 
b N of splin- 
ters in rear of traverse, as well as of 

\ gun portion. 
In splinter-proof; breached side of sec- 
| tion A, omens away four baulks, 3in. 
20 9 - | by 9in., fi ing passage with earth; 
| two carried 

| 


stanchions frames 
away ; crater 14}ft. by 11ft. 
* Blind, i.¢., did not burst. + Howitzer. 

The examination of the battery after the above firing 
revealed comparatively little damage, especially when we 
consider that the range had been acc ly measured, and 
the guns laid under conditions unattainable in the field. 

As will be seen, the greatest was due to the fire 
of the howitzer, which will doubtless prove a valuable addi- 
tion to our rifled siege train; it will, however, be n 
to take means to control its recoil. Even with the side 
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pieces of the Clerk’s platform, which have an upward slope 
to the rear, rai by means of sandbags, the recoil was 
very great, frequently breaking the trail-plank. 





On the 4th November practice was carried on from B | 
battery-range, 1650 yards, with 40-pounder and 64-pounder 


shrapnel shell, with full charges. In all, thirty-two rounds 
were fired, of which thirteen were with time fuzes, and the 
remainder with the service percussion fuze. It is unneces- 
sary to give a tabular statement of this day’s firing, the 
total effects of which were, comparatively speaking, incon- 
siderable. Round No. 9 from the 40-pounder gun was 
described as “ perfect,” bursting in the battery, and killing 
the wooden dummy which represented the No. 1 of the 
gun, wounding other numbers, damaging a gun-wheel, 
and making twenty-five hits on the wooden targets placed 
in the battery to record the general efiects, But, on the 
whole, it was clearly proved that shrapnel, fired with per- 
cussion fuzes, is of little use against earthworks; and this 
on | be easily supposed from the tendency of the bullets 
and fragments, when the shell is as it were unlocked by 
the small bursting charge, to go forward, instead of flying 
in all directions, as is the case with common shell. It was 
shown that, with time fuzes, considerable damage might 
be caused if the shell could be made to burst close over the 
crest of the parapet; but this is not so easily insured, as 
may be realised from the fact, that out of thirteen rounds 
fired with time fuzes, only one did much damage, although 
the guns were laid under the most favourable circum- 
stances, This was, however, partly due to the fuzes not 
answering very well, or not Gar properly bored. The 
40-pounder shrapnel were found too weak, three of them 
breaking up at the muzzle of the gun. 

Next day, the 5th November, practice was resumed from 
the same battery, but with common shell, giving a direct 
plunging fire. The results were as follows:—Fuzes used, 
full charges, service percussion; with reduced charges, 
“ sensitive fuze.” 
| 
Eleva- 


tion. Effects on target battery. 


No. of 
round 
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Charge 

















| 
| 150 yards over; burst on graze. 
| 50 yards over. 
| Foot of screen ; burst after graze. 
” Burst in battery. 
Struck screen 
Struck No. 3 gun-portion ; embra- 
i sure quite closed 
Burst on exterior slope. 
{ Burst in battery ; killed four dum- 
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mies, and covered the gun-por- 
tion with splinters and débria. 
250 yards under ; noisy, 
Struck exterior slope. 
» 200 yards under. 
12°0 75 yards under; blind, 
12°30 200 yards over. 
2. | Superior slope No. 1 portion ; burst 
{On graze 
Exterior slope, No. 1 portion. 
50 yards under. 
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17 /40-pr. R.M.L. 7 $°25 Hit top of screen; blind. 
( Burst between battery and splin- 


ter-proof 


In battery ; blind. 
0 yards over. 
“ Struck screen, 
23 vie : : Ditto 
2 ea 50 yards over. 
25 ss a Struck screen, 
Exterior slope ; blind. 
{ Burst in battery; embrasure of 
27 9 rs ro No. 4 gun portion partly closed ; 
{ sandbags biown in on left cheek. 
50 yards over 
29 . os ae Exterior crest. 
Burst on exterior slope. 
{Stru-k splinter-proof, and burst 
| sd ( after graz 
\ Burst on screen, cutting through 
32 - » I ~ lift. of shingle, and displacing 
27 sandbags 
33 ee - Burst on screen 





Examination after the conclusion of the firing showed 
considerable damage, but not to the extent that might 
have been expected. Both embrasures were closed, but 
one became partly cleared by the explosion of another 
shell; the bottle-necked shape of embrasure seems safer for 
the gun detachment than the old form, and doubtless does 
not weaken the parapet so much. Oue blind shell pene- 
trated 11ft., at a depth below the crest of 3ft. llin. No 
less than eight shells burst on the protecting screen of 
shingle, thus demonstrating that it is of some use. On the 
whole, the accuracy of these muzzle-loading rifled guns, 
with studded projectiles, does not, so far, compare very 
favourably with that of the lead-coated shells fired from 
Armstrong breech-loading guns at Newhaven in 1863. 





RAILWAY WORKS AND PROJECTS. 
No. IL, 
THE NORTH-EASTERN. 

Some idea of the magnitude of the recent operations of 
this company on capital account will be gathered from the 
reports which have been issued at the close of each of the 
last few half years. The various schemes into which they 
have entered, involving a vast outlay of fresh capital, may 
naturally have raised some serious apprehensions in the 
minds of timid and conservative proprietors ; but in no case 
would it appear that any Sd undertaking had been 
entered upon without a due regard to their best interests, 
and the result has in every case been to strengthen a 
position which appears unassailable, and is perhaps 
unequalled elsewhere in England in the exclusiveness 
which the line enjoys in the district served. Ever since the 
consolidation the progress of the company has been 
uninterrupted, and they have for some time remained at 
the head of all the larger dividend-paying concerns. The 
last dividend of 7} per cent., which compares with 84 
per cent, in the previous year, is the worst which has been 
earned for some years, but in addition to the extra pressure 
of working cost, which has been common to all companies, 
the North-Eastern have had to contend against other 
adverse influences of an almost local nature. The main 
cause of the diminution of dividend was doubtless the 

increase in working expenses, the percentage of 
receipts absorbed having risen from 51} in the corre- 
8 ating half-year to 554 in that just ended. In wages 
x the half-year’s increase was no less than £80,000. 
From the early part of May until the close of the half-year, 
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the strike of the ironstone miners in the Cleveland district, 
and differences between owners and workmen in the coal 
districts, injuriously affected other branches of trade con- 
nected with, or dependent upon, mining and colliery 
operations ; and the result to the company was, that in- 
stead of an increase of £6000 per week, a weekly decrease 
of nearly the same amount was exhibited. 

In the three years ending with June last the company 
expended £1,775,755 on lines and works open for traffic, 
that is chiefly in providing additional station and warehouse 
accommodation, sidings, and other conveniences necessary 
for working efficiently the traffic on old lines. The one 
item of block-signalling including cabins, and the necessary 
interlocking apparatus connected therewith, involved an 
outlay of £146,000 in the three years. Altogether the 
improvements on old lines have been equal to nearly £2000 
per mile in the three years; in other words, the cost per 
mile three years ago of the whole of tue lines owned by 
the company was about £33,600, and the additional outlay 
since that time of £2000 per mile makes the cost of the lines 
at the present time about £35,600. It may be observed that 
fully one third of the North-Eastern system is still rp 
line, and the expenditure to be incurred in view of the 
possible requirements of the Board of Trade may add 
still further to the outlay. In the same period the com- 
pany have expended no less than £2,002,045 in additional 
rolling stock, and some idea of the extent of this addition 
to the plant will be gathered from the number of engines 
and vehicles acquired. From the return of working stock, 
which shows that the company now own 1155 engines, 
2232 passenger train vehicles, and 69,771 goods train 
vehicles, it would appear that no less than 194 engines, 
283 carriages, and 6720 wagons have been added in the 
period of three years, the increase in numbers and cost being 
considerably more than the whole stock of the South- 
Eastern Company, in itself a second-rate undertaking in 





size. Even now the capabilities of the rolling stock 


are severely taxed, and in the course of the current half-year | 7, 


Riley, living in Elland-road, who was at work close to the boiler- 
house, had a number of his teeth knocked out, and was other- 
wise very severely injured by the falling rubbish. He had to be 
removed to the infirmary. James Connaughton, twenty-six, a 
machineman, was severely injured in his back and shoulders, and 
he was taken to his home in Boston-street. Another workman 
who was at work at a short distance from the engine had a mar- 
vellous escape. A portion of the chimney-stack fell on the house 
—— by Mr. Boshell, auctioneer, in Skinner-lane, opposite the 
wood-yard, breaking a large hole in the roof. It did not get fur- 
ther than the bedroom on the upper floor, and all the inmates 
escaped. Another portion of the chimney was thrown about 150 
yards down Skinner-lane, falling near to the chimney-stack of 
Neild’s chemical works, Some pieces of the engine fell in Dolly- 
lane and Benson-street, about a quarter of a mile off, and it was 
stated that a child was injured in one of the streets in Newtown 
by one of these stray pieces. 
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considerably over half a million will be expended in further | 777) 


additions. The total cost of the company’s working stock, 
including the additions to be made, will be £8,000,000, 
and a year’s earnings will not fall much short of the same 
amount. During the three years the company have spent 
£2,143,608 on new lines, and minor concerns taken over or 
purchased, thereby adding 89 miles to their system of lines 
owned, 

The estimate of further expenditure shows that 
£2,815,788 will be required, and of this amount £1,285,493 
will be laid out in the current half-year. A considerable 
outlay is proposed to be made at the Hull station ; and 
the new station and subways at Middlesbrough stand for 
£51,601; while additional sidings, cottages, station 
accommodation, turntables, cranes, and other works, will 
take £402,000. The expenditure required to complete 
lines under construction, and for other lines and works not 
commenced or in abeyance, is £1,500,000, On the new 
station at York and the lines in connection therewith, the 
works on which have been commenced, £55,000 has already 
been laid out, and £141,000 is wanted to complete them. 
The company have already expended £117,000 in con- 
nection with the Middlesbrough Dock,and £9500 isrequired 
for the same purpose. At West Hartlepool £160,000 will 
have been laid out when the works in hand are completed. 
Among other works in hand, and for which large amounts 
are still required, are the Leeds and Wetherby branch, 
and the Leyburn and Hawes, and Byker and Percy Main 
railways. The company is interested to the extent of 
£50,000 in the Hull Docks, and £50,000 further will be 
subscribed towards that undertaking. The continuous 
increase of business at the Tyne Dock renders it necessary 
that further accommodation should be provided there, and 
the company have taken the preliminary steps with the 
view of enlarging the dock. An arrangement has also 
been concluded by which the Manchester, Sheffield, and 
Lincolnshire Company will have accommodation provided 
for their goods traffic at Hull, the North-Eastern receiving 
an adequate payment for the same, and thus a large out- 
lay of capital will be saved to the former company. 





BOILER EXPLOSION AT LEEDS. 


A BOILER explosion recently occurred at Leeds which deserves 
special notice, because of the somewhat peculiar circumstances 
attending it. It will be seen that the boiler was not only badl 
constructed to begin with, but improperly repaired, and we muc 
question whether the verdict of the jury really met the conditions 
of the case. The accompanying plan and elevation, for which we 
are indebted to the courtesy of Mr. Morant, borough engineer, 
Leeds, will render the line of flight of the boiler clear. A part of 
the funnel was, however, projected to a dist iderabl 
beyond the area included in our map. The boiler exploded about 
half-past nine o’clock on the morning of the 4th inst., on the pre- 
mises of Mr. Thomas Hall, timber merchant, Skinner-lane, causing 
the death of one man and injuring several others. The buildings 
at which the explosion took place are situated in the centre of a 
large wood yard, which is surrounded by dwelling-houses. Com- 
paratively small damage has resulted to these; but a great propor- 
tion of the damage that has been done is at some distance from the 
scene of the explosion. The force of the explosion may be gathered 
from the fact that the shell which remained almost intact, and 
measures 16ft. in length and 6ft. in diameter, was lifted into the 
air about 40ft. and thrown over a number of dwelling-houses a 
distance of fully 100 yards, as shown in our sketch. It most fortu- 
nately cleared all the houses, though very narrowly, and fell on 
the roof of the drying-shed of Messrs, Richardson and Sons’ ware- 
house, entirely breaking down the gable and a good part of the 
side walls of the building. In falling it also knocked down the 
corner of what is known as the play-room in the works of Mr. 
Tetley, engineer. Two children were in the room at the time of 
the occurrence, but they escaped uninjured; nor was any one 
injured in Mess:s, Richardson’s works, notwithstanding the extent 
of the damage to their premises, for the men who were at work 
in the drying-room state that they saw the boiler ‘‘ coming like q 
balloon,” and had time to make their escape. The boiler occu- 
pied a»brick building adjoining a large wooden sawing shed, with 
a slated roof, and when the explosion took place a number of men 
were at work in various parts of the latter building. The engine- 
house was entirely destroyed, and a great part of the roof of the 
shed opposite where the boiler had stood was blown off, or so 
shattered by the force of the explosion that it fell. The engine- 
man, who, it appears, was attending the engine at the time, was 
blown to a distance of between thirty and forty yards, and was 
killed on the spot. His name was Charles Williamson, and he 
was sixty-three years uf age. A saw sharpener, named William 











The evidence given at the inquest left no duubt as to the cause 
of the explosion. We need not reproduce the whole of the 
evidence, an abstract of that given by Mr. James Waugh, of the 
Yorkshire Boiler Insurance and Steam Users’ Co., will suffice. This 
gentleman stated that the rupture commenced on the right-hand 
side of the fire door, at the junction of the vertical with the 
horizontal seam, not in the line of rivets. There was not the 
slightest evidence to show that the boiler was short of water at 
the time of the explosion, The ordinary water line would be about 
12ft. from the bottom of the boiler, whereas the line of rupture 
occurred at llin, from the bottom, showing that the boiler must 
lave been short of water to the extent of 11ft. to account for the 
catastrophe in any such The explosion might be attri- 
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and forges. The output of all the Belgian works put together 
is so small compa’ with that of Great Britain, that in a time 
of activity their production gives rise to very little apprehension. 
Now, however, that the making of iron seems to be quite equal 
uot only to supply the present, but also the probable requirements 
of the future, the competition of any ironmaking country with 
Great Britain is not a matter to be disregarded. Perhaps this 
district has more cause to dread the perseverance of the Belgians 
than any other competitors. Still the foreigners must produce, as 
was remarked in a leader upon this subject in THE ENGINEER 
of last week, iron of a more uniformly g uality than that which 
they have hitherto sent to this country before they are likely to 
secure much trade with us, Nevertheless, for the satisfying of 
certain of the export necessities the products of the mills and 
forges of Belgium may be found yet more suitable than has up to: 
the present time generally ap; The editor of the Birmingham 
| aad quoted has been complimented upon the article which we 
have quoted by a gentleman of Birmingham who is engaged in the 
iron trade, and who writes that it has recently come to his own 
knowledge that one of our leading railway companies have invited 
tenders from Belgian rail makers for several thousand tons of rails 
- be used upon branch lines “ not a hundred miles from Birming- 
am. 





ROYAL AGRICULTURAL SOCIETY. 


THE November council meeting of this Society was held last 
wesk at the rooms in Hanover-square. Viscount Bridport, the 
president, occupied the chair, and among the forty members pre- 
sent were the Duke of Bedford, Eari Cathcart, the Earl of Lich- 
field, Lord Chesham, Lord Kesteven, Lord Tredegar, Sir Massey 
Lopes, M.P., Sir A. K. Macdonald, Colonel Kingscote, M.P., the 
Hon. W. Egerton, M.P., Mr. Welby, M.P., Mr. Ridley, M.P., Mr. 
Dent Dent, Mr. Milward, Mr. Whitehead, Mr. Brandreth Gibbs, 
&e. Twenty-eight new bers were elected. Colonel Kings- 
cote, M.P., presented the finance account, and the committee re- 
commended that funded property to the amount of £3000 should 
be sold to meet the excess of expenditure over receipts at the 
Bedford meeting. Attention was called to the constantly in- 
creasing outlay in connection with the country meetings. At 
present the expenditure on showyard plant, trial of implements, 
stock prizes, expenses of judges, forage, &c., at shows, printing, 
advertising, and other expenses amounted to over £15,000. The 
committee urge the necessity of reducing these expenses in future. 
Some members, while admitting the desirableness of reduction 
in the expenditure on country meetings, expressed the hope 
that such curtailment would not be applied to education, 
experiments, or farm prizes. Lord Kesteven, on the part 
of the Taunton Show Committee, stated that the local com- 
mittee were of opinion that Exmoor and Dartmouth sheep 
| should be shorn before exhibition, and it was decided that this 
opinion should be acted upon. Mr. Milward, chairman of the 
Stock Prizes Committee, reported that several alterations from 
the Bedford prize sheet would be submitted to the council in Decem- 
ber, and Mr. Wakefield gave notice that at that meeting he would 
move that no prizes be given for hunters over six years old. Mr. 
Dent Dent presented the “Journal” Report, and stated that 
| seventeen entries had been made in the three classes for Somerset- 

shire farms. Mr. Little, of Lanhil!, Chippenham; Mr. Thomas 
| Outhwaite, of Goldborough, Knaresborough ; and Mr. Bowen 
| Jones, of Ensdon, Shrewsbury, have accepted the office of judges, 
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buted primarily to the malconstruction of the boiler, the internal 
flue or fire box having large surfaces insufficiently stayed. This 
inherent weakness was largely aggravated by the quality of work- 
manship, and total ignorance of boiler construction, as exemplified 
in the repairing of the boiler at the time the wrought iron space- 
ring and the bottom course of plates were put in. He strongly 
advised the placing of all boilers under competent and independent 
inspection, in the interests of public safety, and with a view to 
——s by timely inspection, the re-occurrence of such a catas- 
trophe 


The jury returned the following verdict :—‘‘ That the deceased | 
was accidentally killed by the explosion of the boiler from over | 


pressure. The jury strongly recommend the placing of all boilers 
under indep t inspection, in the interests of public safety, 
and with a view to prevent the recurrence of such a catastrophe.” 








BELGIAN COMPETITION. 
(From our Staffordshire Correspondent.) 

Tue London correspondent of the Birmingham Daily Post has 
inquired into the statement made by a Belgian paper, to the 
effect that agents of the English Government were travelling in 
Belgium for the purpose of making preliminary inquiries respect- 
ing the terms upon which Belgian iron could be imported for 
Government use in England. He finds, he says, “‘ that this 
announcement is strictly true, and that two gentlemen have left 


one of the departments here. 
has taken seriously to heart the tremendous price which it has to 
pay, not so much for Staffordsbire iron, us for the armour plates, 
of which two well-known Sheffield firms enjoy the monopoly. 


Ordinary iron is, however, included in the commission to Belgium | 
—such as ship plates, bar iron, and so forth; still, they are the | 


armour plates which are more distinctly mentioned, There 
might, possibly, be a great outcry if we went to Belgium for our 
iron, and it might fairly be urged that it would be impolitic to 
discourage the manufacturer here, upon whom, after all, in case of 


war, we should have to depend ; but, on the other hand, a saving | 


of £10 a tun—which it is believed might easily be effected on the 
monopolised iron above-mentioned—would be a strong argument 
the other way.” Drawing attention to his correspondent’s com- 
munication, the editor, in his leading columns, says :—‘‘ Our local 
iron producers affect to think that, whatever advantage Belgian iron 
may offer over that of Staffordshire in regard of price, it cannot 
compare with the latter as regards quality. This proposition, we 
may observe, is disputed by many persons who have tried iron of 
both makes ; but even if we accept its accuracy, we cannot shut 





our eyes to the fact that there are a vast number of purposes for | 


which Belgian iron would be quite as good and serviceable as the 


best Staffordshire brands, and that even the loss of that second- | 


rate trade would be a serious blow to the prosperity of the dis- 
trict. 
South Staffordshire iron trade, who are also to a great extent the 


coal purveyors of the district, and have in their own hands the | 


means of accommodating prices to the requirements of the market. 
By an early and substantial reduction they may succeed yet in 
shutting out Belgian competitors—not only from Government con- 
tracts, but from the ordinary merchant trade of the country ; but 
if they delay the step so long as to allow of the conclusion of the 
contracts now pending, subsequent repentance and concession will 
be of little avail.” There is always — being said in this dis- 
trict about the Belgian competition whenever trade is slack, but I 
hear little or nothing about it when there is full work at the mills 


We commend these considerations to the leaders of the | 


and the latter gentleman will write the report. Itis expected the 

first inspection will be made during this month. Mr. C. White- 
| head, chairman of the Committee on Potato Disease, reported 
| that the judges appointed to inspect the growth of the six 
| varieties of potatoes which were entered for competition as disease- 

proof, and planted in trial plots in twenty different places in 
| England, Scotland, and Ireland, have reported that none of the 

varieties have resisted the potato disease. In several cases, during 
| vigorous growth, the disease was virulent, and in all cases it was 
| more or less apparent. A great deal of information is contained 
in the note books of the different growers, and Mr. Carruthers, the 
botanist to the Society, who has inspected every trial plot, has beem 
requested to collate these experiences for publication in the next 
number of the Society’s journal. It was directed that a meeting 
| of the Implement Committee should be held on the Tuesday in the 
| Smithfield Show week, and that the judges of mowing machines at 
Manchester should be asked to assist in determining the scale 
of points and the method of trial. The Duke of Bedford 
was elected a vice-president of the Society ; and Lord Spencer, 
Mr. Martin, Littleport, Bly, and Mr. Pole-Gell, of Worksworth, 
were elected members of the council, to fill up vacancies. The 
Duke of Bedford reported that twenty-nine candidates had entered 
tocompete for the Society’s elementary scholarships—viz., two from 
the Bedford Middle-class Public School, and twenty-seven from the 
Surrey County School at Cranleigh. The committee expressed 
their opinion that an endowment ol not disqualify a school from 


London for the purpose, charged with distinct instructions from | sending candidates to compete for the Society’s scholarships. It 


The truth is that the Government | 


was decided that the preliminary Taunton showyard plan should 
be reduced to the dimensions of the Cardiff preliminary plan, and 
submitted to the committee for such alterations as may found 
necessary hereafter. The president reported the we ree of 
Viscount Hill, a vice-president of the Society. Lord Lichfield 
moved that a committee be appointed to take into consideration 
the Society’s charter, and to suggest what alterations, if any, are 
| advisable to be made therein, for the purpose of bringing members 
of the council into more frequent ication with bers 
of the Society, and also for permitting the discussion in council of 
measures of a practical agricultural nature, although pending, or to 
be brought forward in either of the Houses of Parliament. Mr. 
| Holland seconded the motion, and said he believed that by judi- 
| cious alteration of the charter they would gain subscribers without 
| altering the character of the institution. Lord Cathcart supported 
the motion, aud urged the importance of making the Society more 
popular. The president thought great caution should be exercised 
with regard to discussing political questions, Mr. Cantrell said it 
was generally consid that the council was too exclusive in 
lecting its bers. The Hon. W. Egerton thought it was un- 
desirable that they should trespass into the provinces of chambers 
of agriculture, rd Lichfield’s motion was unanimously carried. 
The secretary was instructed to communicate with the authorities 
of Birmingham, Peterborough, Nottingham, Lincoln, and Derby 
relative to the country meeting of 1876. A ‘communication was 
| received from the Board of Trade relative to an International Agri- 
cultural Exhibition in Algiers, The general ting 0! b 
was fixed for Thursday, December 10, at twelve o’clock, and the 
| council adjourned to Wednesday, December 9. 

















A NON-OFFICIAL report on the progress of the St. Gothard 
tunnel during the month of October states that 118 metres were 
driven altogether during this month at the two ends of the tunnel, 
which shows that more evecdiie results have been obtained than 

| during the previous months. ‘he total length of tunnel driven at 
the 3lst October was 2641 metres (1 mile 1118 yards.) 
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MARKFIELD AND BARDON GRANITE 
‘ QUARRIES. 
In the beginning of 1852 Messrs. Ellis and Everard opened 


quarries in the Syenite rock at Markfield, Leicestershire, for the | 


supply of the various kinds of road material, this rock being of 


first-class quality for all purposes, and now bears a hgh name for | 


durability. The best and most even-grained stone is made into 
steps, curb-stones, and large paving setts, gradually coming down 
through the smaller paving setts and “ randoms” to those stones 
which, although as hard as the rest, are from their size too small 
for paving setts, or being c ined, will not cleave. These 
were at first broken by hand into the size required for mac- 
adamising, technically called “ring small,” from the ring in 
which the stones were confined whilst being broken. In a few 
years after the quarry was opened it became apparent that im- 
proved means would have to be resorted to for breaking the stone 
to the ring small or macadam size in order to keep pace with 
the growing demand. For this purpose a new quarry was 
opened in the greenstone rock of Bardon-hill, within three- 
quarters of a mile of the Leicester and Burton branch of the 
Midland Railway, the original quarry at Markfield being about 
three miles distant. Machinery for crushing the stone to the 
required size was at the same time erected and set to work in 
1858. An account of this machinery—which was considered a 
novelty—was at the time read before the Institute of Mechanical 
Engineers by Mr. Mountain, of Birmingham, the gentleman who 
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carried out the original conception of Messrs. Ellis and Everard. 
The stone in this machine is hand loaded from railway wagons 
on to an endless iron band or apron, and after being lifted by 
this about 5ft. it falls between a pair of chilled cast iron cor- 
rugated rolls, each 2lin. long and 19in diameter, these rolls 
breaking it to a moderate size and preparing it for passing 


through a second pair of similar rolls, but placed nearer toge- | 


ther, by which the stone is crushed to the required size. The 


stone after passing the second pair of rolls is elevated about | 


20ft. and thrown into a revolving screen, where it is divided into 


different sizes, known as “fine gravel” for garden walks, | 


“screenings” for carriage drives, and “ broken” for macadamis- 
ing, the stone too large for this latter being rejected at the end 
of the screen. This used to be returned to the first pair of rolls, 
but a new trade having since arisen for a small size macadam, 
known technically as “ No, 2 broken,” a third pair of rolls has 


lately been added near the end of the screen to crush the rejec- | 


tions to a smaller size. 


A second crushing mill similar to the first, but with such | B 


slight modifications as experience suggested, was erected soon 
after No. 1 was set to work in the same building, one mill being 
used for Markfield stone and the other for Bardon. These 
mills are still at work, but the endless aprons and elevator 
having proved a great source of annoyance and expense, it was 
determined that, when more crushing machinery was required, 
they should as far as possible be avoided ; experience also showed 
that the machinery had been constructed of insufficient strength, 
thus making it necessary to limit the quantity of stone broken, 
the safe limit being reached at about 120 tons per day of 10 
hours for both mills. 

The Bardon greenstune not being suitable for making into 
paving setts is used almost entirely for macadamising, and the 
demand has lately much increased, the stone for this purpose 
being of remarkably good quality. This being the case, it was 
decided early last year—1873—to erect new crushing machinery 
for the Bardon stone, and this new machinery we now proceed 
to describe and illustrate. 

The quarry is worked in two lifts, of from 50ft. to 60ft. each, 
and the floor of the lower q is about 60ft. above the ground 
upon which the original machinery was erected at the foot of 
Bardon Hill. Advantage has been taken of this fall to erect the 
new machinery upon the side of the bill, so that the stone is fed 
to the mills nearly at the level of the quarry floor, and leaves it 
at the lower level, thus avoiding all lifting of the stone during 
the process. It will be seen at once that this arrange- 
ment involved a considerable outlay in excavation, embankment, 
and foundations for machinery, but the result amply justifies 
the expenditure, the stone being broken at the rate of 240 tons 
to 300 tons per day of 10 hours with the two new mills, against 
120 tons with the old ones. 

It will be seen from the drawings that the rolls are arranged 
in pairs on each side of the engines, the whole of the gearing for 
driving these rolls being placed inside the engine-room, and so 
arranged that one side can be thrown out of gear, leaving the 


other side working. The bevel gearing shown near the centre of | ordinary requirements of the trade being produced from a sub- | 
the fly-wheel shaft drives a vertical shaft which, going direct . AL 
% the bottom of the building, communicates the power required 
in the lower stages. The engines are high-pressure, with 15in. 
cylinders, and 2ft. 6in. stroke, steam jacketed, felted and lagged, 
and usually cut off when all the work is on at one-third stroke, 
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| The exhaust steam is passed through a large tank from which 
| the feed-water is taken, and being pumped through coils placed 
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in cylinders, through which the exhaust steam passes, enters the 
boilers at about 204 deg. The boilers, which are single tube 
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Cornish boilers, fitted with Galloway tubes, are placed at the 
| lower level for convenience in supplying the coal, and are upwards 
| of 40ft. below the engines. The boilers, steam-pipes, and feed- 
| pipes, are all covered with felt or other non-conducting substance. 
|The foregoing indicator diagrams, No. 1 taken with all the 
| machinery connected, but no work on, and No. 2 with all the 
| work on, will show the horse-power required for manufacturing 
the stone, the revolutions being 60 per minute. ° 

To return to the stone-crushing machine. The stone is 
brought from the quarries in small tram wagons or “ tubs” hold- 
ing about 14 cwt. each, runniog upon a line of 2ft. gauge. These 
tubs are placed by the attendant upon the self-acting “ tippler,” 
shown at A, the rails upon the viaduct adjoining the machinery 
being arranged with a descending gradient to and from the 
“tippler,” so that one man can with ease work the “tubs.” 
When the full tub is placed on the tippler, the centre of gravity 
of the loaded tub being beyond the centre of rotation of the 
| tippler, causes it to upset, and the load falls into the small hopper 
, upon which the centre of gravity of the empty tub changes 
to the other side of the centre of rotation, and the tippler rights 
itself, when the empty tub is withdrawn by the attendant and 
replaced by a full one. Meanwhile the stone is being gradually 
fed down a shaking shoot worked by a cam on to the first pair 
of rolls at C, these rolls being of identical pattern and make with 
those in the original mills. Broken by the first rolls to a moderate 
size, the stone passes down a second shaking shoot to the second 
pair of rolls at D, by which the bulk of it is broken to the re- 
quired gauge, and it now passes in a continuous stream down the 
shoot E to the large riddle, before entering which the stone 
from the rolls on both sides of the engine-room comes together, 
and what up to this stage has been conducted as two identical 
operations is finished in one process. 

As success in the trade largely depends upon a careful prepa- 
ration of the stone for the market, so as to meet the very varying 
requirements of customers, much care has to be bestowed upon 
the process of screening upon which the stone now enters. The 
large revolving riddle F, which is 15ft. long and 4ft. Sin. 
diameter, is made of perforated steel plates riveted to strong 
wrought iron rings and arms, and driven by bevel gearing direct 
from the vertical shaft previously mentioned. The first length 
of riddle plates has holes 1jin. x jin., in the second length the 
holes are rather larger, with a short length of holes at the lower 
end still larger, which can be used or not according to the order. 
The third length of plates has holes 2in. x 1\in., and in the 
fourth length the holes are of the size to allow the ordin 
broken for macadamising to pass through. The sizes into whic 
the stone is divided are—(1) Fine gravel, which, when required 
| as such, falls into the hopper G. (2) Screenings, falling into 

the hopper H. Each of these hoppers will hold about seven tons 
| of stone, so that when full they can be emptied at once into rail- 
| way wagons. (3) Mixed gravel. This is made by allowing the 
fine gravel and screenings to run together down the shoot K at 

once into a railway wagon. (4) No. 2 broken. This size is 
seldom taken out of the stone in this stage, sufficient for the 





| Sequent operation, and the stone passing through the No. 2 holes 
| usually goes down the same shoot as the ordinary broken, unless 
| the latter is specially required of large size, or considerable orders 
| for No, 2 are on hand, when it passes down a shoot to a 

railway wagon, (5) Ordinary broken passes down the shoot M 





into a railway wagon, where it is carefully levelled and picked by 
two men, who take out any ill-shaped stone that may have passed 
through the screen. (6) Rejections. These are the stones still 
too large to pass through any of the perforations in the riddle, 
and unless, as occasionally happens, a specially size of stone 
is ordered, fall from the end of the riddle on to a third pair of 
rolls shown at N, similar to the others but with smaller teeth. 
After passing through these rolls the stone enters a second re- 
volving riddle O, similar to but much shorter than the first, 
divided into two lengths of perforated plates. The first length 
takes out the mixed gravel, which falls down a shoot into the 
mixed gravel truck, the second length takes out the No. 2 broken, 
which passes down the shoot P inte the same truck that receives 


| the stone from shvot M, the rejections from the end of this riddie 


| passing down the shoot R into the ordinary broken truck, where 


it is carefully picked by a third man, so as to take out all the flat 
pieces which, whilst rather detracting from the appearance of the 
broken if left in, are often ordered for mending country roads. 
In working the lower level the traverser plays a very important 
part. The empty railway trucks being left on the empty siding, 
are from this drawn singly by the drawing-up tackle at S, which 
is worked by friction wheels at T on to the travereer U, 
which being actuated by the friction bevel gearing, places the 
truck behind the one then filling, which next requires to be 
renewed, thus avoiding all delay in shunting. All the lines, 
including those on the traverser, are on a descending gradient of 
1 in 100 from the building, so that the trucks are all moved 
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about without horse power by one man (occasionally assisted by 
the stoker), who also attends to the gravel trucks. 

It only remains to add that the machinery has been erected 
in a satisfactory manner by Messrs Gemson and Co., engineers, 
Leicester, and the whole of the work has been erected from the 
designs and under the superintendence of Mr. J. B. Everard, 
Leicester. 





THE Wor.p’s RatLways.—Some interesting statistics respecting 
railways are published in a German newspaper by Dr. Stiirmer. 
The particulars relating to European lines are taken up to a very 
recent date—3lst July, 1874—whilst those of other lines refer to 
1873. From this data it-appears that the total lengths of the rail- 
ways in the world are as follows :— 








Kilos. | English miles. 
ee ae ee 130,588 81,093" 28 
i aul ia tae ea a ae 9,741 |  6,049°16 
INS ose yh cake ae a 1802 | —_-1,119°04 
America . oo us ob. ee 126 343 78,459 
Australia 2,287 1,420°22 
Sti Go ua ae ae 270,758 168,140°70 


In Europe there are 13'1 kilos. of railway to every 1000 square 
kilometres of area; in Asia, 0°22; in Africa, 0°06; in America, 
3°07; in Australia. 0°26. With respect to the population, in 
Europe there are 452 kilos., 258} miles, per million of inhabitants ; 
Asia, 12 kilos., about 74 miles ; Africa, 9 kilos., 54 miles ; America, 
1486 kilos., 922 miles ; Australia, 508 kilos., 3154 miles. Takin 
into account the lines that are in construction, it may be estima‘ 
that the total length of the railways in the world at the close of 
the present year will not be less than 750,000 kilos.—465,750 
English miles—and representing a capital of 75,000,000, 000f. — 
£3,000,000,000. The following shows the length of lines, an 
their relation as regards area and population for the different 
countries in Europe, compiled from the most recent data :-— 




















Length of lines. 
Total length of per 000 | Per mil- 
lines opened. ‘gq. kilos. o ion of 
Date “area, | Pepula- 
Country. of ‘ tion. 
returns. — 
46 "rr = 
=f : $< =e 
Kile. Se S €2/4 28 
| 
& a + & | “8 a 
Belgium .. ..| Ist Jan., 1874 8370 2092°77 114 70°79) 662411°10 
Great Britain Ditto 25900 16083°90 82 (50°92) 814 505°49 
Holland and Lux | | | 
emburg .. .. | Ist July, 1874 1871 1161°89 58 (32°91) 490 304°29 
German Empire Ditto 24789 15893°97 46 (28°57, 694 375-08 
France.. .. . Ditto 20143'12508°88| 88 23°60) 550'341°55 
Switzerland os Ditto 1508 936°47/ 36 (22°36, 562 349 
Austro-Hungarian - 
Empire .. . Ditto 16521 10259°54 26 (16°15 460 285°66 
Denmark .. Ist Jan., 1874 910 = 505°11 24 (16°90 510816°71 
Italy ae let July, 1874 6695, 4167°59' 23 |14°28 262 162-70 
TER cc ce ce Ditto 5458, 3389°42, 11 | 6°83, 339 210°52 
Portugal .. .. | Ist Jan,, 1874 842) 522°88 9°4) 5°85 193.119°85 
Rumenia .. .. | 1st July, 1874 | 963, 598°02) 7°9 4°91) 229 142-21 
Sweden -» «» | lst Jan., 1874 2410) 1496°61' 5°9, 3°66 567'852°10 
Turkey -. «« | Ist July, 1874 1834; 828°41 3°8' 2°36 127 78°87 
Russia.. .. .. Ditto | 17063 10596°12, 3°3 2°05 240 149°04 
Norway .. .. | IstJan., 1874 496 308°02) «-1°6 1°00 285 .176°98 
Greece... .. «. Ditto l 745 «#02, 0°12 8 4°97 
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RAILWAY MATTERS. 


Ir is proposed to ‘construct a railway up Snowdon on the plan 
of the Ri line in Switzerland. Notices have been issued of a bill 
to be brought before Parliament next session for that purpose. 
The line will commence near Llanberis Railway station, and ter- 
minate at the well-known spring about 900 yards from the sum- 
mit. 

THE first section of the Ballarat and Ararat line—from Ballarat 
to Beaufort, Victoria, a distance of 28} miles, has been opened for 
general traffic. There was no public ceremony in connection with 
the occasion. The amount of traffic on the new lines has been of 
a satisfactory character. There are now 514 miles of Government 
railways open for traffic in the colony. 


A RESOLUTION has been carried in the Legislative Council of South 
Australia calling upon the Ministry this session to bring in a bill 
for the construction of a railway to the Murray. The Govern- 
ment were pressing on the surveys of several alternative lines, and 
promised that they should be completed in two or three weeks, 
when they would introduce a bill to carry an iron road over which- 
ever was found to be the best line. 


THE Burlington (Ia.) Hawkeye is of the opinion that when a 
locomotive engineer finding himself laid out on a side track for 
the greater part of the afternoon, wiles a the monotony of the 
occasion by sending his new fireman back to the next station to look 
after the exhaust which he claims to have lost while coming up the 
hill, it may be safely considered as a base attempt of a bro’ Food 
man to put adamper on rising genius, 


On Saturday the first sod of a new mineral railway was cut in 
Cleveland. The railway, which will be ten miles long, will p 
from a point near Saltburn-by-the-Sea to Glaisdale, in the direction 
of Whitby, and will pass through one of the richest portions of 
the ironstonedistrict of Cleveland. The ground over which the rail- 
way willrun has been prospected by borings. When completed, 
which will be in about a year and a-half, the line will make a con- 
siderable addition to the development of the Cleveland district by 
adding a large breadth to the existing ironstone field, Considering 
the numbers of new blast furnaces lately added or now being 
built, this extension of the ironstone field will be very opportune. 


TuE Russian Government have just issued a report on therailway 
traffic during the year, from which we take the following facts :—In 
the month of March, 1874, the railways of Russiacomprised 15,380 
versts, or about 11,000 miles. The gross receipts during that 
month amounted to 11,955,007 roubles, whilein February, 1873, the 
receipts were 9,306,409 roubles. The increase was, therefore, 
2,648,598 roubles, or 284 percent. For the first quarter of the 
present year—from the 1st of January to the Ist of April, 1874— 
the gross income of the 44 lines now in operation was 33,443,839 
— against 25,969,899 roubles received during the first quarter 
ts) 73, 

Tue Midland directors have passed the following resolution in 
reply to the resolution passed ata meeting of railway companies 
held at Euston on the 5th :—‘‘ Resolved,—That, inasmuch as a 
special meeting of Midland shareholders has approved the resolu- 
tion of the directors with regard to the abolition of second-class 
carriages, there is no object, so far as this company is concerned, 
in postponing the change until after the ensuing half-yearly meet- 
ings of other companies. That the chairman be requested to con- 
vey toMr. Moon, as chairman of the meeting at Euston, the 
assurance already given in the circular to shareholders, that the 
proposed change was not adopted in any spirit of hostility to com- 
peting companies, and that this board, still adhering to the 
principle of the proposed change, will be glad to confer with the 
representatives of the other companies upon any details which may 
affect their convenience or that of the public.” 


A LARGE representative meeting of railway employés was held 
last week at Manchester to ider the question of Sunday 
labour. Mr. Cordwell, secretary to the Railway Servants’ 
Association, said that in consequence of bad pay and bad treat- 
ment railway servants were constantly changing their situations, 
and new and untried men were appointed in their room to the 
detriment of public safety. A pointsman, who said that he worked 
at a wage of a guinea a week for twelve hours a day, on the London 
and North-Western Railway, bet Manchester and Liverpool, 
on which trains passed every few minutes, said also that he had 
recently been told by a street sweeper of his acquaintance that he 
got a guinea a week for ten hours’ work in summer and eight in 
winter. He proposed a resolution, which was unanimously 
adopted, asking the directors of railway companies to pay the men 
engaged inthe passenger department of the various companies for 
Sunday work, so as to place them in the same position as other ser- 
vants. 


A LARGE wooden bridge on what is known as the Pan Handle 
Railway, in the United States, was recently burned down, and the 
promptitude with which it was reconstructed goes to prove that if 
a wooden a is easily destroyed it is easily reinstated. Imme- 
diately after the burning of the bridge the company issued an order 
to Messrs. Alex. McClure and ©o., of Pittsburg, for the timber 
necessary for a new one; all the trainsof the Pan Handle route were 
compelled to tp over the Pittsburg, Ft. Wayne and Chicago and 
Cleveland and Pittsburg railways as far as Steubenville, until the 
new bridge could be completed. Messrs, McClure and Co. imme- 
diately a their mills for action; and commenced on Monday 
morning, Sept. 21, running both saws day and night, until they had 
made 64 days, in which time they cut 143,478ft. of lumber ; 
129,850ft. of this was cut and shipped in 44 days to the scene of the 
burnt bridge. The railroad company erected the new bridge in 
3} days. The lumber for the bridge was all cut and loaded into 
cars all the 21st to the 24th; the car load having been sent off 
at three hag a Ta See snes hy — The en oo 
pany were highly grati wi' e promptness with which the 
firm went to}work, and with the momen short time in which 
they were furnished with materials from the logs to build the 
entire new structure, 


THE most serious event of the week in the iron world was 
the reported failure of the Grant motive Company of Paterson, 
N.J. A Tribune reporter visited the Grant Locomotive Works at 
Paterson and conversed with D. B. Grant, the owner of the works 
and property, as to the statement of their failure or suspension. 
There was trouble, but not a failure. He said that Mr. Grant 
stated that he had entered into a contract with the Russian Govern- 
ment involving nearly 2,000,000 dols., to furnish locomotives 
within a certain time, with heavy penalties in case of non-fulfil- 
ment. He had been employing about 900 men on this work, but 
found that he would not be able to complete it within the time 
limited by the contract. He had applied to the Russian Govern- 
ment for an extension, but the answer returned was evasive and 
unsatisfactory. The penalties if enforced would amount to about 
200,000 dols., and hedid not feel justified in going on with the 
work under the contract with so great a risk ging over him. 
He had, therefore, been obliged at the last moment to order his 
foreman to disch the workmen until further notice. He stated 
that he was not otherwise em , and pro) to start for 
St. Petersburg on Saturday and endeavour to make a compromise 
with the Russian authorities and then proceed with the work. If 
successful, he would telegraph to set the men to work again. Mr. 
Grant was very sanguine as to his ability to arrange with the 
Russian Government for an extension of time, but said that in 
or he had ample means to protect his creditors to the last 
dollar. He further stated that his workmen had been in full, 
and that he had taken this contract in order to provide work for 
them, as otherwise he would have been obliged to reduce the 
number last fall. In common with the other industries of the 
country, the Locomotive Works had suffered from the general de- 
pression, but he had not failed nor suspended. 











NOTES AND MEMORANDA. 


Ir is said in France that the quarries of lithographic stone in 
Bavaria are exhausted as regards the best kind, and that the only 
fine stones are now obtained by the Paris lithographers from 
Bruniquel, Tarn, and Garonne, in France. These stones are said 
to be well appreciated in the United States of America. There are 
quarries of the same stone also at Vigan, in France, but these are 
of an inferior description. 

In a paper in a recent number of the Zeitschrift fiir Zucker- 
industric on the action of bone black, by Fr. Meyer, it is stated 
that the efficiency of the black in decolorising was found to be 
independent of the amount of carbon in it, bones burned until 
white decolorising even better than when used as usual. The 
carbonic acid in the black is stated as being the agent in removing 
lime from the juice. Experiments are detailed in proof of these 
points. 

WITH reference to the poisonous qualities of colours from coal 
tar, Eulenberg and Vohl state that a decomposed aniline which is 
sometimes left in the colours imparts to them poisonous properties. 
A so-called aniline green prepared with picric acid and arsenic is 
poisonous on account of the arsenic it contains. Rosalic acid 
and coralline are not in themselves poisonous, but often contain, 
when not properly purified, some phenol or aniline which renders 
them so. Many colours are fixed by sodium arsenite, which 
remains in the goods, and is of course poisonous. Azaline, a blue 
dyestuff, when pure is harmless, but it sometimes contains phenol 
and aniline, A yellow dyestuff prepared from picric and arsenic 
acids is poisonous. Picric acid in itself is poisonous, 

A FINE crystallisation of tin is obtained, says the Scientitic 
American, as follows :—A platinum capsule is covered with an 
outer coating of paraftine or wax, leaving the bottom only uncovered. 
This capsule is set upon a plate of amalgamated zinc in a porce- 
lain capsule. The platinum is then filled completely full of a 
dilute and not teo acid solution of chloride of tin, while the por- 
celain is filled with water acidulated with one-twentieth of hydro- 
chloric acid, so that its surface comes in contact with the surface 
of the liquid in the platinum. A feeble electric current is set up, 
which reduces the salt of tin. The crystals formed after a few 
days are well developed. They are washed with water and dried 
quickly. 

AccorDING to the Journal of the Society of Arts, in 1873 the 
German Empire possessed 334 sugar boileries, distributed in the 
following manner :—Prussia 254, Anhalt 35, Brunswick 28, Wur- 
temburg 6, Thuringia 5, Bavaria 2, Luxembourg 2, Baden and 
Mecklenburg each one. The Prussian sugar trade is especially 
flourishing in the Province of Saxony, in which 149 boileries were 
in operation ; besides this, there are 49 in Siberia, 19 in Brandem- 
bourg, 15 in Hanover, and 8in the Rhenish provinces. More than 
20,000,000 metric quintals—1, 968,000 tons—of beetroot have been 
worked up, of which quantity the share of Prussia was 15,000,000 
quintals—1,476,000 tons. There are now in operation 11 more 
boileries than there were in 1872, and the quantity of beetroot 
worked up has increased by 512,500 quintals—50,430 tons. 

THE ash of the better coals of the American carboniferous age 
appears to be derived wholly from the plants which formed them. 
According to analyses by many chemists—quoted by Professor 
Dana, in the last edition of his ‘‘ Geology ”—made on lycopods, 
ferns, equiseta, mosses, conifera, &c., there is in them an average 
quantity of silica and alumina, such that if the plants were con- 
verted into coal it would amount to 4 per cent. of the whole, and 
the whole ash would be 4°75. Many analyses of bituminous coal 
show but 3 per cent. of ash, and 4°5 is an average. Hence it 
follows :—(1) That the whole of the impurity in the best coals may 
have been derived from the plants ; (2) the amount of ash in the 
plants was less than the average of modern species of the same 
tribes ; (3) the winds and waters for long periods contributed 
almost no dust or detritus to the marshes. In that era of moist 
climate and universal forests there was hardly any chance for the 
winds to gather dust or sand for transportation, 

THE paraftine of commerce is a colourless, translucent substance, 

tat inodorous and tasteless. It floats on water, and has a 

ensity of about 0°70, and melts at about 113 deg. to 149 deg. Fah., 
forming a colourless oil, which on cooling again solidifies into a 
crystalline mass, It boils at about 698 deg., and volatilises with- 
out decomposition. Paraffine does not absorb oxygen from the 
air, and is only slowly attacked by sulphuric acid, even at the 
boiling point of water. It is not at all attacked by dilute nitric 
acid, and only by the strong acid after a ae In fact 
chlorine, or any part of our most energetic chemicals, but siowly 
acts upon this curious substance, which may be considered to be 
as neutral to the general run of chemicals as our glass vessels. 
Lately it has been discovered that if paraffine be heated for some 
considerable time in a tube sealed up, the result isa more fusible 
paraffine, exactly similar in its apparent chemical composition, but 
much more soft and fusible—that in fact, if the heat be continued 
for a considerable time, the paraffine being still under pressure, 
we obtain ultimately a perfectly transparent liquid paraffine. 


THE coal-fields of India may be divided into four groups :—(1) 
Those of Bengal, including the coals of the Rajmahal Hills and 
those of the valley of the Damudo. (2) Those of Rewab, Sirguja, 
Bilaspur, Chutia, Nagpur, and the tribu mehals of Orissa, 
3 Those of the Nerbudda valley and the hills to the south of it. 
4) Those of Chanda and the Godavari. The principal field is that 
of Raniganj, beginning about 120 miles north-west of Calcutta, and 
extending northward about eighteen miles. This field supplies 
about half a million tons a year, ten times the yield of all the other 
fields together. The seams which are mined vary in thickness 
from 4}ft. to 35ft., and are individually variable. Eighteen distinct 
coal-bearing arcas are enumerated in the several groups. In all 
the basins the coals are mostly concentrated in one bed of great 
thickness, consisting of alternations of coal and shale, and the beds 
thin out rapidly to the west. In the Raniganj field, where the 
formation attains its maximum thickness, the upper group is 
thick, the lower 2000, each containing sev: seams of coal. To 
the west the upper group is replaced by rocks containing no 
coal, while the lower diminishes greatly in thickness. 


THE dangers to be feared from wall-papers, stuffs, laces, and 
flowers, dyed green by the agency of arsenite of copper, havelong 
been patent to the world. The icles of arsenic which become 
detached from articlesso coloured have given rise to undoubted cases 
of poisoning, as well as to much ap, tly unaccountableill-health. 
This danger is particularly great in ball-rooms, where the icles 
detached from the dresses and flowers worn by the ies is in 
constant agitation in a condensed and heated atmosphere, To these 
dangers appertaining to articles dyed green must now be added, 
according to an article in the Gazette des Hépitaux, a fresh series, 
which have been traced to wall-papers and materials dyed red with 
coralline dye. Ts was believed for some time, some years since, that 
this material, which was used to dye stockings, socks, and other 
woollen goods, a cent red, was poisonous. A young man 
who wore red socks, having been attacked by a very acute and 
painful vesicular eruption on both feet, M. Tardieu attributed this 
affection tothe red colour of the coralline dye. The su in 
question having been separated by M. Roussin, the chemist, and 
injected under the skin of a dog, a rabbit, and a frog, which died 
from its effects, it was concluded to be a violent poison, and subse- 
quently fell out of use asa dyeing agent, Contradictions of this 
statement, however, were soon forthcoming; M. Landrin, a veteri- 
nary surgeon, asserted that he had administered coralline to dogs 
and cats without observing any subsequent ill effect. He had had 
positive ~ of the absorption of the coralline and of its purity, 
since he been able to collect it in the lungs of the abet. and 
to dye silk withit. Dr. Guyot confirmed these experiments, and 
eee hengpan  igeedy eyes alin ying sagan Pm 

loses, an it may 
that it be not mixed with poisonous substances. 





their brother workmen whom they have 
Pitied. 


MISCELLANEA, 


THE Russian Government have sent three staff officers and an 
astronomer to Persia to watch the transit of Venus, much to the 
disgust and perturbation of the Shah. 

Ir is stated on trustworthy authority that the Devastation, 
attached to the Channel squadron, will not at present be sent to 
sea to encounter a gale in the bay of Biscay, as had been contem- 
plated. 

In deference to external opinion the Dublin Town Council have 
agreed to suspend their main drainage operations, and a Royal 
Commission is to be sought for to inquire into the suitability of 
Sir J. Bazalgette’s scheme for Dublin. 

THE}council of the Society of Arts will hold a conference in 
their rooms in the Adelphi on Thursday, the 10th December, “‘ On 
the steps to be taken to insure prompt and efficient measures for 
——: the pollution of rivers,” when the Right Hon. Lyon 

layfair, C.B., M.P.,F.R.S., will preside. 

Forty or fifty of the most prominent telegraphers in America, 
as well as many other prominent men interested in the science, 
met in Chicago on the 21st ult., and organised the American 
Electrical Society. Its objects are : The interchange of knowledge 
and the professional improvement of its members, to advance 
electrical and telegraphic science, and the establishment of a 
central point of reference. The constitution adopted provides 
that the annual meeting shall be held on the third Welender of 
October at a place designated by the executive committee, and 
that the head-quarters of the society shall be Chicago. 


THE subscription for a memorial to the late Sir W. Fairbairn 
at Manchester now amounts to £1600, and tlere is ground for 
belief that in the course of a few days the sum of £3000 will be 
attained. The proposal is to found a ‘Fairbairn Scholarship ” 
at Owens College, and also to erect a statue either in front 
of the Manchester Infirmary alongside the statues of Watt and 
Dalton, or inside the Town-hall, as may be hereafter arranged. 
The memorial committee will hold an adjourned meeting next 
Friday, and they desire their proceedings to be widely known, 
as many foreign engineers and friends of the late Sir W. Fairbairn 
might like to take part in the subscription. 

A cast iron lighthouse for the islands of Dagoi, in the Baltic 
has been made in Paris and sent out to Revel, on account of the 
Russian Government. The shell is entirely of cast iron 23in, in 
thickness. It is 47 metres in height from the base to the summit 
of the lantern, and measures 12 metres diameter at the bottom, and 
7 metres in the gallery above. The whole was put together with- 
out any exterior scaffolding. The interior is Nivided into eight 
chambers, and is fitted with a lift for raising all that is required 
above. The keeper’s apartment is at the top, and, on account of 
the excessive cold in the Baltic, it is lined with wood, with com- 
pressed felt between it and the iron. The light will be a white 
fixed one of the first order. The lighthouse is to be placed upon 
the rocks with a base of granite, without any seating or fastenings, 
as its great weight, 4600 tons, is considered quite sufficient to in- 
sure stability. The order has been executed within six months, 
and it took one month to take it to pieces and pack it up. 


THE Easton Free Press, U.S., of the 14th says: The Swedish 
Administration of the Iron Office has sent to Lafayette College a 
complete collection of the famous iron ores of Sweden aad their 
productions. The large boxes containing this collection arrived 
at Philadelphia last week, in the ship Adolph Fredholm, and were 
delivered to the college by the custom-house officials free of 
charge. This extensive and valuable collection is a duplicate to 
the one given some years since to the Royal School of Mines in 
England by the Swedish Government. It will be of special value 
and interest to the ironmasters of Pennsylvania, and the college 
authorities intend to make it accessible at all times for their 
examination. We understand also that the professors of Lafayette 
are selecting from the duplicates in the odie cabinets a com- 
plete collection of American ores to be presented to the Swedish 
Administration in return for the one received by them. 


AT a recent meeting of the Liverpool Water Committee, it was 
announced that supply has been given in the borough 104 hours 
per diem, except on 76 services, the supply to which has been con- 
stant. All out-townships are on constant service. Last year, up 
to 3rd November, the borough, with the exception of 16 constaut- 
service districts, was on intermittent service of eight hours per 
diem, and the out-townships, except Bootle, had 12 hours’ service 
per diem. After that date the intermittent service in the borough 
was extended to 104 hours per diem, and a!l the out-townships 
were put on constant supply. In 51 waste-water meter districts, 
containing an aggregate population of 128,636, to which constant 
service is given, and in which measures for theprevention of waste 
have been oe oes the average domestic consumption is 15°78 
gallons per head per day, The mean domestic consumption in the 
remainder of the borough, containing 379,414 persons, with an 
average supply of 10} hours a day, and the out-townships under 
constant service, is about 24°68 gallons per head per day. 


On the 20th of this month the first congress of Russian coal 
proprietors is to meet at T: . According to the Russian 
correspondent of the Times all the principal mining engineers and 
representatives from all the railways and steam navigation com- 
panies in the South of Russia have been invited to attend it, so 
that information ee | to prove ery to English capitalists 
is certain to be elici It ap that the production of coal in 
1872 throughout the empire did not exceed 1,600,000 tons, of which 
a little more than half was extracted from the in of the 
Donetz. Coal-mining only dates from the end of the last century in 
Russia. A little anthracite was obtained from the Don country 
in 1840 for the use of the Black Sea fleet, but no coal pits were 
regularly worked till 1860, when lines of steamers had r. esta- 
blished on the Don and the Azov Sea. There are at present 300 
coal mines, of which about twenty have really some title to be 
called serious undertakings. The principal object of the congress 
s to devise means for developing the immense metalliferous riches 
of this district, as the coal De tom coma are convinced that their 
coal will never be of local value unless ironworks are established 
throughout this part of the south. At present only three of these 
are in existence, and one of them belongs to the Crown. It it be 
true that iron abounds in this part, the congress will probably 
supply us with proofs of the fact. 

A sTRONG illustration, says the Bulletin, of the folly which 
occasionally seizes upon the working men of this country is afforded 
by the course of the Troy puddlers, who have just stopped work 
because their wages were not so high as they were some time ago. 
The puddlers of the three large establishments at Troy—Erastus 
Corning and Co., H. Burden and Sons, and John A. Griswold and 
Co.—prefer to earn no wages at all, and to stop the works, so 
that others who want to work shall be compelled to be idle, because 
their employers are not able to them the wages they once did. 
That is the whole question involved in the Troy strike. The 
puddlers really rebel against the panic, or against Providence, and 
not against their employers, and in their blindness and injustice 
they inflict irreparable injury upon the families of men willing 
to work. That is what strikes in this country generally 
do, but in the case of these Troy puddlers there is even 
less justification than is usually claimed in defence of strikes 
which affect non-participants as wellas participants. The Troy 
mills, —< a lack of orders and the general business uncer- 
tainty, had been standing idle a large part of the summer, and had 
but recently started up. One motive which induced resumption 
was to help the working men to f° through the winter without 
suffering. The puddlers with a strike and not with 
thanks. They forget that half a loaf these hard times is better 
than no bi ey deserve and will receive no sympethy, | x 
are 
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BOILERS OF THE STEAMSHIP ALEXANDER. 


MESSRS. CRICHTON, ABO, FINLAND, ENGINEERS. 
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THE RoyaL COMMISSION ON THE LaBouR Laws.—We under- 
stand that the Royal Commissioners appointed to examine into the 
working of the Labour Laws are now prepared to receive evidence 


In our last impression we illustrated the compound engines of 
the steamship Alexander. Above we give engravings of the new 
boiler, which explain themselves. The boiler is well designed, and 


perpendicular, and it can be rigidly secured in any one of its | 
various positions. 
**The machine as a whole is calculated for doing a great variety of 








will, we have no doubt, prove economical. The large 
mass of fire-brick at the end of the furnace is unusual. 
We stated last week that the space saved in the 
Alexander by the . Ly of the engines amounted 
to 5000 cubic feet, This is an error. The saving is 
really 1000 cubic feet. 


IMPROVED RADIAL DRILLING 
MACHINE. 


THE accompanying engraving on this page represents 
an improved radial drilling machine manufactured by 
Messrs. Wm. B. Bement and Son, of Philadelphia, 
which forms part of the display of tools by that firm at 
the exhibition at the Franklin Institute in Philadel- 
phia. The following description we copy from a contem- 

orary :—‘‘ Power is received by a cone of four changes, 

ack-geared, giving eight motions to the spindle. The 
connection between the cone and spindle is through 
suitable shafts and bevel gears, the arrangement of 
which will be readily understood from the engraving. 
A knob projecting from the rear end of the cone-shaft 
operates a sliding clutch, locking the cone to the shaft 
when the back gearing is not used. The arm 3 a 
which the spindle-bearing has its radial adjustment has 
cast upon its inner end a large and substantial hollow 
sleeve, carefully fitted upon the upper part of the main 
column, on which it revolves when required, or can be 
made fast in any position by a single clamping screw. 
The vertical feed movement of the spindle has three 
changes, and is exceedingly simple and efficient. It 
may be instantly disconnected from the Rye which 
can then be easily and rapidly moved through its 
whole vertical traverse by a hand level conveniently 

laced for the purpose, being retained in any position 
> its counterbalance. This serves the further import- 
ant purpose of steadying the downward motion ot the 
drill, when the material is unsound, or after its point 
has penetrated the Jower surface of the work. The ge 
and strong base-plate, planed and slotted, affords a 
py Aa ——— surface upon which to co work 
of the er class, Large and irregular castings may 
be levelled and secured by blocking and bolting and 


the drill spindle adjusted to operate upon any part of i 


their surface. The lower part of the column, on the 
side opposite the driving cone, is formed into a hollow 
bracket carrying at its outer end a table for lighter work. 


Its 
adjustments are practically universal, since it can be raised and 
lowered through a considerable range, rotated on its vertical axis, 
its upper surface inclined at any angle from horizontal to 





work with accuracy, convenience, and rapidity, and is worthy of 


on the administration of the Criminal Law Amendment Act. The 
inquiry is closed so far as relates to the Master and Servant Act, 
an abstract of the evidence taken upon which has already appeared 
in these columns. As we have formerly pointed out, the burden 
of proof lies with the objectors. It has been declared most 
positively that the operation of this Act in particular is unfair and 
oppressive. Its absolute and immediate repeal has been demanded. 
with a threat that nothing short of this will satisfy the working 
classes of the country. How far those who use such language have 
a right to speak in their name remains to be proved. Mere clamour 
and dislike will not secure the repeal of the measure unless it can 
be shown to have operated unjustly. The country is not prepared 
to return to the state of things represented by the Sheffield out- 
rages, which, happily, have been rendered impossible by the 
Criminal Law Amendment Act, which bas put an effectual check 
upon Trade Union terrorism. Whether any modifications are 
required has yet to be seen, and we are sure that the commis- 
sioners will receive with great care any evidence that may be 
tendered on either side.—Capital and Labour. 

TuHE Repertorio Generale della Marina for 1874-75, recently pub- 
lished, gives some interesting statistics respecting the number of 


| sailing ships belonging to the different nations in the world, with 


their tonnage. It may be remarked, however, that the following 
only relate to seagoing ships, vessels and other craft for the navi- 


| gation of lakes and rivers not being included :— 








Nationality. | No. of ships. Tonnage. 
Se 20,538 | 5,388,763 
American .. 2. «2 of co of | 6,869 | 2,181,659 
Norwegian... .. + 4,464 | 1,349,138 
Italian 4,343 1,227,816 
French.. . 3,780 736,326 
os, ll ee ee 3,483 852,789 
Gpemigh 1c co 1s cc 08 oe 2,674 509,767 
ee ee ee 2,063 406,937 
Bwedieh .. cc co «+ © 1,905, | 360,368 
Russian 1,428 | 330,350 
he of 6 «: «© « 1,418 | 385,301 
Danish an = we ae oe 1,229 173,480 
ES eee 955 | 827,742 
DONEED kw ws ws 66 ve 410 | 92,808 
ee ae 277i 43,300 
South American .. «2 «+. «- 219 | 82,761 
Central American .. «+ «+ 138 | . 
Belgian .. «se ce of co oe 51 17,158 
Ws ig 58’ es eae 35 | 13,527 

Total... 1. «+ oo co oo 56,289 | 14,523,680 








ch 3,015,773 tons belong to 


the reputation of its builders, Messrs, Wm, B, Bement and Son,of The same publication gives the total tonnage of the steamships of 
5,244,888, of whi 


the Industrial Works, in Philadelphia.” The firm ranks among = nations to be 
D 


the best tool makers in the States. 
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STONE CRUSHING MILLS, BARDON HILL. 
MESSRS, GEMSON AND CO., LEICESTER, ENGINEERS, 
(For description see page 371.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents, ) 


COMPOUND ENGINES. 
S1r,—With your permission I will now proceed to describe the | 
type of engine to which I alluded in my last letter. I fear that in | 
doing this I shall trespass unwarrantably on your space, but as I 
believe the principle on which such an engine would act to be 
entirely novel, I cannot deal fairly with it and very briefly at one 
and the same time. I feel very certain that the principle will not 
meet with favour at first sight, but I beg that those who com- 
mence the perusal of this letter will read it to the ena before they 
condemn my ideas as unsound, 
Stated —- in the engine which I propose the steam acts | 
precisely as it does in the low-pressure cylinder of a compound | 
engine—indeed, the remarkable efticiency which the steam works | 
with in a low-pressure cylinder suggested the idea to my mind— 
that is to say, the full pressure portion of the stroke is entirely | 
suppressed, and the steam acts expansively from beginning to end 
of a stroke. To effect this object let us suppose that the steam is 
to be expanded ten times. Thon a reservoir well clothed and 
jacketed, and having a capacity of one-tenth of the cylinder, is 
»rovided close to the cylinder—a large valve chest will do. Steam | 
is admitted to this reservoir through a double-beat stop valve 
twice in each revolution, the stop valve opening just when both 
steam ports of the cylinder are covered by the slide, and closing 
again before either of the steam ports is opened again by the 
motion of the valve, The steam in the reservoir then expands 
behind the piston, falling in pressure to one-tenth of its original 
pressure, Thus, if the original pressure were 100 Ib., at the end of 
the stroke the cylinder and reservoir would contain steam of 10 lb, 
pressure; that in the cylinder would exhaust to the condenser, 
that in reservoir would remain ready for the next stroke, a 
further quantity of steam nine times as great being admitted to 
restore the pressure ready for the opening of the steam port, 
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THE ENGINBE 








both engines I have neglected it. Fig. 2 shows the Saltaire engine, 
Fig. 3, the reservoir engine. ‘‘ Arques” can easily construct for 
himself a diagram of driving movements from these. It will be 
seen that in both engines the force on the crank pin is nearly the 
the dead folate here the crank has no turning force or 

Now the maximum turning force in /an ordinary 
engine is exerted just before the eupenaen valve closes, Thus, in 
the Saltaire engine, when the crank has made one twenty-second of 
a revolution, the driving force is represented by 54, the pressure 
in pounds per square inzh on the piston. In the reservoir engine, 
the pressure when one-twentieth of a revolution is made, has 


| fallen to 301b, This ensues because of the suddenness with which 


ar. expansion curve falls at first. When the reservoir engine has 
made nine-tenths of a stroke, however, the driving force ie 5, 
while in the Saltaire engine it is also 5 when ten-elevenths of 
the stroke have been made, About half stroke, however, the 
driving forces are very nearly the same in both engines—that is to 
say, 10°5 in the reservoir engine, and about 11°7 in the Saltaire 
engine. It will thus be seen that with the same measure of 
expansion the driving force on the crank is much more uniform 
with the reservoir engine than it is with the Saltaire engine— 
more uniform, indeed, in almost the ratio of two to one. In 
other words a single-cylinder reservoir engine would be almost 
but not quite as uniform in its action as a double-cylinder right- 
angled crank engine, cutting off steam at one-eleventh of the 
stroke in each engine ; and this remarkable advantage is got with 
the common valve gear and an engine of the simplest construction, 
for the reservoir valve presents no complexity or difficulty of 
construction whatever. 

And now I approach the serious part of my task. I have to 
prove that such an engine as I propose will be economical. The 
objections which will be urged are two, and two only, so far as 1 
can see. The first is that as steam of high-pressure is allowed to 
flow into a reservoir which contains low-pressure steam, great 
waste must accrue. The second is that although I suppress the 
first portion of the stroke, I use just as much steam as it it were 
not suppressed, I shall now endeavour to prove that both assump- 

. tions are untrue. As regards the first objection, if any 
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ans FIG, SCALE 40 LBS. =/ IN, of your readers will turn to Rankine’s ‘Treatise on 
a : the Steam Engine,” page 322, he will find the following 
Aa DIA. OF CYLINDER = SO.JNS. passage : —‘‘ When the expansion of a gas takes effect, 
S12 | LENG/H OF STROKE J FEET not by enlarging the vessel in which it is contained, and 
ez so performing work on external bodies, but by propel- 
« MEAN EFFECTIVE PRESSUPC 18-22/8s.| ling the gas itself from a space in which it a a 
N higher pressure P', into a space in which it is at a lower 
bn We REVOLUTIOVS PER MIN. 50 pressure P?—a portion of the energy is employed wholly 
ta : ATMOSPHERIC PRESSURE = 20-41NS, oF in agitating the a of gas; and when the agita- 
a. RCURY tion so produccd has entirely subsided through the 
a ; ——,] mutual friction of these particles, an equivalent 
40 & ul < quantity of heat is developed which neutralises the 
% S Q 3 a ei al - previous cooling.” And at page 323 :—‘‘ Experiments 
. be. i 2 =} on the free expansion of steam have been made by Mr. 
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Toillustrate the action of such an engine I have selected a diagram 
—Fig. 1—from a Corliss engine given in a recent number of Naval 
Science, simply because it happens to be one of the best diagrams 
I ever saw. 
one-eleventh of the stroke. Si 
admission part is #{, or 7°63in. long. On the principle I propose, 
such an engine would have a stroke of 76°37in., the reservoir repre- 
senting the suppressed portion of the stroke. It will be seen at a 
glance that all that portion of the work done in ¢his portion of the 
stroke is suppressed also, and the engine will be so much less 

yowerful. Therefore, to maintain the power, the cylinder would 
nave to be increased in size. But this feature may be neglected 
for the moment. 


, tion panei op to 
| been more 


It will be seen that the steam is here cut off at about | 
The stroke is7ft., or 84in., so that the | 
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C. W. Siemens, and show, as theory led us to expect, 
that steam, after having been freely expanded, is 
superheated, or above the temperature of satura- 
its pressure.” Nothing, indeed, has 
ully demonstrated by mathematicians than that no 
loss whatever occurs when steam is allowed to flow from one 
vessel at a high pressure into another at a low pressure without 
doing work. No work could be done by steam flowing from the 
boiler into the reservoir, and, consequently, no loss of useful effect 
would take place. Thus objection 
and I may dismiss it without further comment. 

To the second objection, that although the first portion of the 
stroke is suppressed steam is used in the same quantity as though 
it were not, I believe I have a complete answer, based on much 
the same line of reasoning. The total power exerted by the 
Saltaire engine, calculated from the accompanying diagram, is 


I shall now proceed to explain the advantages derived from this | 455-horse power, but the proportion of this power exerted during 


system of construction, dealing afterwards with the objections 
certain to be raised, 
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The first advantage ia that the steam is used wholly expansively, 
whereas in the ordinary expansive engine a large portion of the 
work is done by steam not expanding, and therefore working 
wastefully. In fact, the action in my engine would be approxi- 
mately the same as that in an ordinary engine with an almost 
infinitely small admission, 





FIGS. 








The second advantage is regularity of driving or turning power, 
To make this clear I append two diagrams, Figs. 2 and 3, showing 
the driving forces on the crank pius at different portions of the 
stroke, The obliquity of the connecting-rod g common to 





reservoir engine. 
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the full pressure portion of the stroke is 124°4-horse power, while 
that exerted during the expansion portion of the stroke is 330°6, 
and this last is the power which would be exerted by the 
But it must not be supposed that as much 
steam would be required to do the work in one case as in the other. 
Without 
truth if 
212 deg. for every 21-horse 


going into minutiw, I may assume to be tolerably near the 


power exerted in the cylinder. The 
Saltaire engine during its full pressure part of the stroke gave out, 
as I have shown, 124°4-horse power, therefore it condensed during 
this portion of the stroke to water at a much higher temperature 
than 212deg., say in round numbers 6 1b, of steam per minute. 
The volume of this weight of steam at the given pressure, 56 lb. 
absolute, is 44 cubic feet. But the full pressure space swept 
through by the piston of the Saltaire engine equals per minute 
518 cubic feet, and 44 deducted from this, leaves 474 cubic feet as 
the quantity which would be required for the reservoir engine. 
But it must be remembered that the reservoir is never emptied; at 
the lowest point it contains steam of one-tenth the original pres- 
sure,” while in the Saltaire engine the whole of the steam goes to 
the condenser at the end of each stroke, therefore we really want 
for the reservoir engine nine-tenths of 474 cubic feet, or say 
425 cubic feet, and ceteris paribus, the equation will stand thus : 
The Corliss, Saltaire engine uses 518 cubic feet of steam per minute 
to develope 455 horse-power, while the reservoir engine could use 
425 cubic feet to develope 330 horse-power. Thus the Saltaire 
engine developes l-horse power for each 1°14 cubic feet of steam 
per minute with which it is supplied, while the reservoir engine 
requires per horse-power 1°28 cubic feet per minute, or ‘14 cubic 
feet per minute more than the Saltaire engine. Now ‘14 cubio 
feet per minute is 8'4 cubic feet per hour, but a pound of steam at 
56 lb. absolute pressure measures 7°32 cubic feet, so that the reser- 
voir engine would use about 1°15 lb, of steam per horse per hour 
more than the Corliss engine, or say with a good boiler ‘1 lb. of 
coal per horse per hour. 

I think Iam justified, therefore, in stating that to all intents 
and purposes one engine is as economical as the other so 
far; but it is very well known that no engine works with 
its theoretical quantity of steam, that is to say, much more 
steam has to be supplied by the boiler than will suffice to 
fill up the clearance space and that swept by the piston. Now 
in the reservoir engine, I submit the loss from these causes 
will be much less than in the ordinary engine. In the 
first place, such an engine as that at Saltaire never has with 
dry steam to work, the whole of the water resulting from the 
performance of work during the first part of the stroke is con- 
tained in the steam, and cannot be] touched by the jacket. Thus, 
the engine works not with A saturated steam, but with wet 
saturated steam. As to the evils resulting from this, I must refer 
your readers to Mr, D. K. Clark’s ‘‘ Railway Machinery.” fom 
the steam in entering the reservoir will be superheated tly, 
it is true, but still to advantage; the whole of the steam is used 
expansively, and I think it may be as beyond doubt that 
under the given conditions one en would be at least as 


economical as the other, even by indicator diagrams ; while the 


reservoir e e would be found much more economical dynamo- 
metricall use of the remarkable a < its turning 
wer, sides all this, the reservoir system holds out peculiar 


acilities for the use of superheated steam without danger to the 
piston or slide, To explain this part of the subject would, how- 
ever, take up too much of your space, on which I have intruded 
too much already. 

Isle of Dogs, Nov. 16th. 


S1r,—I should like to say a few words on behalf of the compound 
engine, and give a hint or two as to why it beats the simple one 
at sea, That it does so, I may state a few facts to prove. In the 





* This is based on the assumption that the slide valve closes some little 
time before the end of the 
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frst place there is no steamer running for trade purposes where 
coal is dear, unless with compound engines, as, for example, all 
round South America, Then all steamers making long runs have 
the sume sort of engines, Holt’s line to China and the line from 
Liverpool to Peru I may use as an illustration. Of course I am 
aware that the P, and O, Company have steamers running to 
China with simple engines, but they are replacing them with com- 
ag oo engines as fast as they can, and the P. and O. have no reason 
0 love that style of engine, as I fancy they burned their fingers in 
that direction, and found out that it was not necessary to have two 
cylinders to expand steam at 301b. pressure. There is also a new 
line just started from London to Melbourne, to try the compound 
engine as regards saving coals and making money; the first steamer 
started the other day, named the St. Osythe, a ship, I think, we 
shall hear more about. I had a run in her, and took notice of the 
fact that when the ship was going over twelve knots the firemen 
and coal trimmers were smoking their pipes and cleaning up the 
stokehole. When you see that going on for an hour or more, you 
must come to one conclusion. It may be right to state that what 
I say about the compound engine does not refer to those mechani- 
cal monsters made by or for semi-scientific simpletons who go in 
for torturing the steam, chopping it up, doubling it up, and other- 
wise ill-using it, and then turning it into the condenser with a 
large amount of work is to be pumped through the ship’s side. It 
would not be safe to name any of these machines, for monsters, 
mechanical or otherwise, must hed a father, and they are sure to 
have friends, The scientific compound engine beats the simple 
one just because it can use high-pressure steam expansively, and 
brings only part of its cylinder, piston, and valve surfaces into com- 
munication with the condenser ; in other words, the two currents, 
whose difference is the measure of an engine’s economy, can be 
made to differ most. That is, the current of heat going from the 
boiler to the engine, and that going from the engine to the con- 
denser, can be made to liffer more in a compound engine than in a 
simple one of the same weight doing the same work, The engines 
of the Swinger have been held up to show us what can be done 
without compounding ; but what do they prove ?—they weigh more 
and take up more room in the ship than a compound engine, which 
would develope more power. I had a look at them some time ago, 
when taken to pieces, and my opinion was, if these be simple 
expansive engines, give me the 1 for simplicity. 
It would not be quite proper to finish this letter without taking 
some notice of that of ‘* Arques”’ in your last ; he is so polite and 
good-tempered. He will go on “asserting” that there are cases 





hold of some new thing. Don’t we all know that the high-pressure 
always drags the low—over the centre—and we may work the 
engine so slow that the high-pressure would not only drag the low, 
but would also drag itself—over the centre—or stop. As regards 
diagcams they are shams, when taken by a sham engineer, or used 
for a wrong purpose, not otherwise ; a diagram taken as it ought 
to be shows what power the engine is developing, and also how 
the steam is being used, nothing more, It supplies no information 
as regards the quality of the coal, or what sort of stokers are on 
watch, nor does it give you the slightest hint as to whether the 
boiler is a good or bad one. A marine engineer must know how to 
take some diagrams with his eye. I should be sorry if I had to 
differ with ‘* Arques” about Dr. Joule or Sir William Thompson 
being the proper men to settle a point connected with the steam 
engine ; they are the men to doit. But they could not do it on 
land, as regards the marine compound, they would have to go to 
sea, and for the time being become sea-going engineers. We know 
how Dr. Lardner proved that a steamer could not cross the 
Atlantic ; his opinion was founded on sound reasoning from the 
knowledge he possessed, but the engineer who steamed the first 
ship across had the best of the argument. H. O, 


[If our correspondent were familiar with Dr, Lardner’s works, he 
would be aware that the worthy doctor never stated that a steamer 
could not cross the Atlantic. What he did say was that no fleet of 
steamers plying between England and America with punctuality 
could be made self-supporting, or in other words, commerciall 
successful ; and in this respect he was quite right, for all the mail 
companies required enormous (fovernment subsidies to enable them 
to carry on their operations, and those who attempted to work 





ee te eee eee | without such subsidies had to abandon the enterprise. H.O.’s story 
Say toa . OF stea ondensec | 


about Lardner has often been told, and it is just as well that 
in justice to his memory the truth concerning his statements 
should be put once more before the world,—Ep. E. | 





PRIMING, 

Str, —I shall be obliged if any of your marine engineer corre- 
spondents can offer a solution of the following difficulty: —I have 
had recently constructed two boilers of the ordinary cylindrical high- 
pressure type; each contains two furnaces terminating in a combus- 
tion chamber, from which Sin. tubes return to the front. The steam 
is taken from a dome on top of boiler. The boilers, engines, and 
boats are duplicates, and run the same trips, part in sea and part 
in river water. No. 1 boiler primes at uncertain intervals at all 
pressures; it has been fitted with baffle plates, perforated steam 
pipe, &c., as a preventive, without the slightest effect. No. 2 

iler has never given the least trouble, giving off steam at 70 lb., 
without a trace of priming. The cause of the different behaviour 
of the two boilers appears so obscure that any suggestion as to the 
reason would oblige wo. F. 


[Our correspondent would do well to forward a sketch of the 
boilers for publication, showing particularly the point at which 
the steam is taken off.—En. E f 


BLAST FURNACES, 


S1r,—In your issue of October 30th, speaking of the North of 
England iron trade, your correspondent says that one of the Elswick 
blast furnaces has been out of blast for a long time, owing to the 
“* gobbing ” up or scaffolding of the furnace. This is not correct. 
The furnace in question was blown out a few months ago for the 
pur of being relined, not owing to the ‘‘gobbing” up or 
scaffolding of the furnace, as stated, The piece on which the 
Cranston drill was tried was below the original level of the hearth, 
By inserting this in your next issue you will much oblige. 

W. Rosson, 
Blast Furnace Department, 
Elswick Works, Newcastle-on-Tyne, Nov, 12, 1874. 





STEAM PUMP CONDENSERS, 


Siz,—With reference to the discussed testimonial ef 95 per 
cent, gain in economy, deduced from the acceleration of a steam 
pump produced by a new patent condenser, a further curious 
anomaly in the above testimonial has just struck me, which con- 
clusively proves the utter want of value in the data given to 
authorise the deduced economy ; and in fact, in the way the ex- 
periment was conducted, the economical gain could have been 
nothing at all. 

This is easily seen as follows:—A steam pump is running ata 
slow piston speed, delivering water at a given rate, to a given 
height ; a further addition of pressure is added to the piston, as 
by the use of acondenser. This unbalanced excess of power will 
then serve to increase velocity until it is balanced by equal resist- 
ances, These resistances will be the inertia of the mass of water 
constantly being set in motion at an inc velocity, and the 
increased friction in the pipes ; but the increased consumption of 
steam will be exactly proportional to the increased delivery of 
water. Hence no economical result is reaped from such accelera- 
tion, nor from the increase of re in the cylinder, unless the 
steam pressure is reduced to g the speed of the pump to its 
former velocity, or an effective resistance, such as incre height 
of lift, is introduced for the same e. Joun O, Fru. 

vonshire-place, Haverstock N.W., Nov, 18th, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveavu, Rue de la Banque. 
BERLIN.—Asaer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—WI.tuimer and Rooers, 47, Nassau-street. 





TO CORRESPONDENTS, 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. 8.—Steain cylinders ave iwade of cast ivon. Overman's * Treatise on 
Founding” will answer your purpose, 

C. M. R.— We really sorget. You can obtain full particulars by addressing 
Messrs. Johnson ond Ellington, Chester. 

J. T.—What you propose to effect is simply impossible, You cannot keep the 
pressure of), and at is pressure that prevents diving in deep water, “ The 
Conquest of the Sea,” published by Chatto and Windus, will probably suit 
your purpose. 

J. G.— You wish us to instruct you in a manufacture which you ave about to 
undertake apparently for the first tine. Wecannot undertake 80 serious a 
responsibility. Could you not jind someone in your town in the same line of 
business, who would gladly give you all the insoruution necessary to enable 
you to make « successful start ? 

Stupent.— What do you suppose coupling rods are used for? Assume that 
one-half the propelling work is done by one pair of wheels, and the other 
half by the other pair, and then go over the watter in your own wind, and 
you will see what the influence exerted by the coupling rods on the axle boxes 
really is. If you are still puzzled write again. 

R. H. H.—We ave not justified in inserting your letter until you have satis- 
fied yourself Jrom a comparison of the two inventions that they are 
identical. We cannot take upon ourselves to do this, and on the other hand 





we may do @ positive injury to the other patentee if we published your letter 
improperly. Meanwhile if you are the first patentee you will not be pre- 
judiced, 

Enquirer.— The scheme was tried in connection with the London sewage at 
Deptford, and a valid patent could not have been obtained during the last 
rive or sic years, The use of gas jets for the required purpose might possibly 


be patented; but they are unnecessary, as a sujicient upward current will 
exist in the shaft without them, the aiv in sewers being always warmer than 
the external atinosphere, except, perhaps, ona very hot suimwuer’s day. 


R. T. T.—Cavefully dry and clean out the trough, and then paint it inside 
with one or two coats of good ved-lead paint. Fit the whole trovgh with a 
lid of wood, say 2in. thick in the middle of its breadth, and sloping each 
way to throw off the wet The fitting of this lid will be a little tedious and 
troublesome; but if it is made a good job, and the notches to take the angle 
bars are caulked with putty, you will find it worth the trouble. In ordinary 
cases a few drainage holes are inade in the bottom of the trough to discharge 
water, and the dirt from the voad is scraped out from time to time and the 
trough painted, 





PETROLEUM ENGINE. 
(To the Bditor of The Engineer.) 

Srr,—I should be grateful to you, or any of your readers, for informa- 
tion concerning this engine, which was, I am informed, lately exhibited 
at Kensington. I should want it to replace manual power for raising 
wate1 for domestic pu at a country house. Is the machine likely 
to last, and what would be the cost of a small one? W. E. G. 





PRESERVING MEAT. 
(To the Bditor of The Engineer.) 

Sir,—We shall be glad if any of your correspondents can tell us who 
are the best makers of hydraulic presses for forcing liquids through meat 
or ag — that can be treated in a like way. J. A. T. 

ov. " ae 
VARNISHING GAS MAINS. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent oblige me by stating what are the precise 
Pan of the coal-tar, naphtha, and resin, used by Dr, Augus Smith 
n his varnish for gas mains ? Aw OLp READER. 
STONE DRESSING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—I shall feel obliged to any correspondent who will give me the 
address of makers of stone-dressing and marble-polishing machinery. 

Chelsea, Nov. 16th. _—_——— Ww 8. 

RAILWAY CONTRACTING. 
(To the Editor of The Engineer.) 

§S1r,—Could any correspondent oblige us with the names of a few first- 
class firms who undertake establishing short lines of railway in a rising 
foreign country? H. anv Co, 








CAST STEEL PINIONS., 
(To the Editor of The Engineer.) 

Sir,—I should be glad if some of your correspondents who have had 
soot experience in the use of cast steel wheels and pinions would 
avour me with their ideas as to their relative stren compared with 
cast iron ones of the same pitch and dimensions; also if any advantage is 
gained by putting a cast steel pinion to work into a cast iron wheel. 

ACIER. 





SUBSCRIPTIONS. 

Tar ENGIneER can be had, by order, from any newsagent in town or country, 
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Half-yearly (including double number) .. «2 £0 14s, 6d. 
Yearly (including two double numbers) .. «2 £1 98, Od. 
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be made. Tuk ENGINEER is registered for transmission abroad. 
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a eee Sor thin paper copies are received at the following rates: 
Ss ibers paying in advance, at these rates, will receive Tue ENGINEER 
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MEETINGS NEXT WEEE. 

Tae Institution or Crvit Enoineers.—Tuesday, 24th November, at 
8 p.m. : ** The Pennsylvania Railnoad, with Remarks on American Rail- 
way Construction and Management,” by Mr. Charles Douglas Fox and 
Mr. Francis Fox, M.M. Inst. C.E. 

Society or TELEGRAPH ENGINEERS.—Wednesday, 25th November, at 8 
wt aed on “Earth Borers for Telegraph Poles,” by James Gavey, 
A.S.T.E. 


DEATH. 
On the 14th inst., at Lille, aged 80 years, M. Pierre Boyer, of Man- 
chester. 








THE ENGINEER 





FRIDAY, NOVEMBER 20, 1874. 





SEWAGE DIFFICULTIES. 

TrovubLEs come in legions to our local boards, The difli- 
culty of getting rid of sewage appears to increase rather 
than decrease day by day; and it is now evident that 
Parliament must, at a very early date, reconsider the whole 
state of the law as regards sanitary questions. Towns of 
any importance, or indeed of no importance except to 
their inhabitants, are invariably placed on, or in close 
proximity to, a stream, the sea,oralake. Streams were at 
one time regarded as the natural channels for the discharge 
of excreta of all kinds. But they were also treated as the 
principal source from which the supply of potable water was 
to be drawn by the population of the country. After the 
lapse of centuries it began to dawn on the minds of men of 
more than average intelligence, that a running stream 
could not with propriety be used for both purposes. It 
would make an excellent drain, or an excellent source from 
which to obtain drinking and washing water, but it would 
notdo for both. Moreover,streams passthrough many towns, 
and those down stream complained that those up stream 
polluted the water, and occasioned a nuisance. Then water 
for drinking was brought from a distance, and the rivers 
were used solely as sewers; but the water brought from a 
distance often came from a stream itself polluted by the 
discharge from some little village or hamlet on its banks, 
and so resort was had at a tremendous expense to lakes in 
the hills, or to wells sunk to great depths. In this way the 
rivers were reserved for scavenging purposes only; but this 
system was found to work badly, and so laws have been 
passed which are intended to maintain the purity of our 
streams at such a point, that if need be their waters might 
be used for domestic pu: without injury to the health 
of the users, Such legislation was laudable in its object; 
but it is extremely difficult to alter the scavenging arrange- 
ments of a country when they have remained in operation 
for centuries, during which their sufficiency and propriety 
have never been questioned. The difficulty has to be 
met, however, and that by local boards; that is to say, 
by the groups of individuals who have the health and 

ood order of our towns and cities in their hands. 
arliament took little or no thought of local boards 
when it legislated about sewerage. It simply said to the 
local boards, “ You are dirty, go and wash;” but Parlia- 
ment did not tell the boards how they were to wash, though 
it became contrary to law for a town to send its sewage 
into the river. The sewage could not be kept at home, 
and the question at once arose what was to be done with it 
if it could not be thrown into the river. Then the chemist 
and the farmer were called in, and scheme after scheme 
was proposed. It would be too much to say that any pro- 
has yet been regarded as universally satisfactory, but 
ak boards begin to regard irrigation as their only hope. 
As the sewage must not be put into the water, and cannot 
be cast into the air, nothing remains but to put it on the 
land. It has been proved, too, beyond question that on 
the land it will do good service; and this being the fact, 
it might be assumed that the troubles of local boards 
were at an end. However, instead of this being the 
case, the moment irrigation came to be regarded as the 
best method of dealing with sewage the troubles of the 
local boards were intensified, and it is to the aspect of the 
question thus presented that we now desire to direct special 
attention. 

The great obstacle in the way of irrigation lies in the 
almost utter impossibility of getting land to irrigate. The 
moment a local is known to wish for a given farm, 
the value of that farm augments tenfold, and all sorts of 
expedients are adopted to enhance its apparent worth. We 
can call to mind one instance in which a speculative land- 
owner erected a whole street of worthless houses on a 
barren waste, because he knew that a local board wanted 
that piece of land as a se farm, and the board had to 
pay for the land as though it were building land, and con- 
sequently enormously more than it was worth. In other 
cases land cannot be had at all. We se | cite Birmingham 
as an instance. An injunction com the inhabitants to 
dispose of their sewage; the laws of nature compelled them 
to adopt irrigation; and a legal decision by a judge pre- 
vented the city from obtaining the only suitable piece of 
land there was a probability of getting. Without land 
| irrigation cannot be ountinnl ; but at the present moment 
the difficulty of obtaining land stops the way, ad penta 


the of the irrigation system. If the culty is 
felt a and wealthy towns, it is enormously intensi- 
fied in the case of little towns—places of 2000 to 10,000 
inhabitants. Their se can no longer be cast into the 
convenient stream. Land is not to be had for irrigation. 
No chemical process of purification is satisfactory. t is 
to be done? e usual answer is that Jand can always be 
had for money. This is quite true; bnt local boards ask, 
and with for how much money? 


reason, 
Say that the construction of a modern system of drainage, 





he laying of mains, and the acquisition of a sewage farm 

by a town of 10,000 inhabitants will cost at least £30,000. 
This represents £3 per head for every man, woman, and 
child in the town. ft is probably impossible for a local 
board to raise such a sum if the town be poor. Little 
places of 1800 or 2000 inhabitants require the expenditure 
of £10,000 to £15,000 to get rid of theirsewage. Not long 
since we saw the estimate—and a fair estimate, too—made 
by an eminent engineer for the disposal of the sewage of a 
small town of but 1500 inhabitants, and without any trade 
or manufacture. The local board were threatened with an 
injunction, because they polluted the little stream which 
ran through the town and fell into a considerable river 
at no great distance. The estimate in question was for 
£7000. The local board could no more raise such a sum 
than they could have flown; and even if they had got it, 
it would only have sufficed to take the sewage to a farm 
for which they would have been compelled to pay an exor- 
bitant rent. In one word, the great difficulty which lies 
in the way of the disposal of sewage is the cost of the dis- 
posal, We shall not exaggerate if we assert that an outlay 
of several millions sterling must be made before the sani- 
tary condition of our towns is quite satisfactory, and our 
rivers and streams can be regarded as reasonably pure; 
and for this outlay no pecuniary return whatever can be 
expected, Capitalists will have nothing to do with sewage 
schemes, knowing well that they can get no interest for 
their money. They may lend money to a local board, but 
it is only on good security that the advance will be made, 
and sewage works are in no sense a good security. In a 
word, the money required for the purification of the coun- 
try must be dragged from the pockets of needy or un- 
willing ratepayers, and how this is to be done is the pro- 
blem vexing the souls of British local boards at this 
moment, ‘This is, in a word, the great sewage difficulty, 
and it will augment in magnitude day by day. At first 
only the large towns were aifected by sanitary legislation, 
but the little towns are now being caught in the same net, 
and there is every reason to believe that a very consider- 
able increase in local taxation is impending throughout the 
length and breadth of the land. 

Far be it from us to assert that our streams should not 
be purified and our towns well drained. That both these 
desirable ends should be secured we heartily admit, but at 
the same time we cannot resist the conviction that Parlia- 
ment should take some steps to make the burden fall as 
lightly as possible. We can do no more than indicate the 
principles which should guide the course of legislation in 
this matter. In the first place, we may point out that a 
great service would be rendered if the existing powers 
of compulsory purchase conferred under the Sewage 
Utilisation Act could be satisfactorily enlarged. In the 
second place, Parliament might confer a lasting benefit on 
the country by atiording local boards who had obtained 
an Act, special and increased facilities for borrowing money 
at a very low rate of interest, say 2) per cent., the prin- 
cipal to be paid off yearly, during an extended period. Of 
course objections can be raised to both these propositions, 
and we may be told that the drainage of a town 1s a matter of 
purely local interest. This may be so, but the general puri- 
fication of our rivers, the enforcement of sanitary laws, and 
the provision of eflicient drainage system throughout the 
cities and towns of Great Britain as a whole, are matters 
not of local interest alone, but of imperial importance, con- 
cerning an enormous urban population, and involving in- 
terests which will make themselves heard in Parliament, 
and to some purpose, at no distant date. That the Local 
Government Board have at last realised the position, is, we are 

lad to see, rendered evident by the fact that they have in 
preparation a bill to deal with the question of the puritica- 
tion of rivers; and also a bill on the subject of local taxa- 
tion, the _— object of which will be the re-organisation 
of county boards. 
THE PREVENTION OF SMOKE AT SEA. 

History repeats itself. Many years ago it was proved 
to practical demonstration that smoke could be prevented 
or consumed, in steam boiler furnaces by admitting air, 
above the fuel; but it was also proved that in most cases 
steam could not be maintained at the required pressure if the 
air were admitted above the grate bars in sufficient quantity 
to prevent the evolution of smoke. The truth of this latter 
statement has been keenly disputed, but it is unquestion- 
ably true, and we have reason to believe that in the recent 
trial of one of our ships of war, the boilers being fitted with 
Prideaux’s doors, steam could not be maintained when they 
were in action, and the air flaps had to be closed ; so that 
possibly the best apparatus ever invented for the prevention 
of smoke at sea, has, if the report circulated be true, broken 
down from just the same cause that led to the abandon- 
ment of cruder devices years since. It must not be argued 
from such premises, however, that smoke cannot be pre- 
vented with success at sea; but it may be argued with per- 
fect propriety that no special device will by itself succeed in 
accomplishing the desired object. It is to be feared that 
the late Mr. Wye Williams, in all honesty of purpose, suc- 
ceeded in imparting a few erroneous notions on the sub- 
ject of smoke prevention to the world ; and led engineers 
to anticipate an advantage from the use of air doors, as we 
may call them, which could not possibly ensue. But it must 
not be forgotten that, however mistaken Mr. Williams 
might have been on some points connected with combustion, 
he was never tired of enforcing the great truth that boilers 
must be large enough for their work, and that ample room 
—_ be ss in the Pp Unfortunately, boiler 

esigners have yet a t deal to learn or to put in prac- 
tice as regards the siivediionn of furnace; and it is to this 
fact that the failure of many smoke-preventing expedients 
is principally due. 

t isa somewhat remarkable fact that very few people 
know with any approach to accuracy what advantage they 
are likely to derive from the prevention of smoke. By 
many it is argued that when a furnace smokes 
excessively, half the fuel is ~ a chimney; and we 
have seen the most preposterous claims put forth for different 

ing or preventing devices. The truth is, that 





smoke-consuming 
in by far the greater proportion of steamship furnaces at 
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all events, a very small saving only can be effected y e 
use of smoke-preventing apparatus; and even this saving is 
often more than over-balanced by the failure of the boiler 
to keep steam. Of course there are exceptions, and in some 
instances boilers really make more steam with a perforated 
fire-door than without; but as a rule, any inventor may rest 
well satisfied if he can keep steam as it was without air 
admission over the bars, after his “improved patent smoke 
preventer” is fitted. In order to understand with what we 
are dealing, it is first necessary to realise what smoke 
so-called is, Very few analyses of smoke have ever 
been made, but we know that it consists _princi- 
pally of nitrogen, carbonic acid, sulphurous acid, free 
oxygen, a little hydrogen, and carbonic oxide, the 
whole coloured by a minute proportion of fi:-- particles 
of carbon. Now, none of these gases are of any possible 
use as steam generators except the hydrogen and the car- 
bonic oxide. The affinity of the first for oxygen is so great, 
however, that very little of it is ever to be found in 
smoke, and we may therefore neglect it. The quantity 
of carbon is also exceedingly small — so small that we 
may again neglect it. We have then left nothizg but the 
carbonic oxide to deal with. This gas is always generated 
when carbon is burned. The first effect of the union of 
oxygen with carbon is to set cirbonic acid free, one pound 
of carbon uniting with 23 lb. of oxygen, and making 33 lb. 
of carbonic acid. But this acid is a powerful solvent of 
carbon at high temperatures, and passing up from about 
the level of the grate bars through the fuel above, it takes 
up or dissolves another pound of carbon, and the result is 
42 lb. of carbonic oxide, which, if combined with another 
23 lb. of oxygen, will produce 7} 1b, of carbonic acid giving 
out during combustion of 20,200 heat units. That is tu 
say, the carbouic oxide which would result from one pound 
of coal—half of which is burned to make carbonie acid, 
and the other half dissolved in carbonic acid to make the 
carbonic oxide—would amount to 10,100 units, As the total 
heat of combustion of one pound of carbon burned to car- 
bonic acid is 14,500 deg. it will be seen that carbonic 
oxide compares very favourably with carbon as a fuel, and 
its escape in quantity up the chimney would constitute a 
very serious source of loss, The only economy a smoke- 
preventer can effect must result from securing the combus- 
tion of the carbonic oxide. If there is none to be burned, 
the apparatus must prove useless, as without carbonic 
oxide it is not easy to secure the combustion of the flying 
particles of carbon which lend colour to smoke. Now, is 
ita fact that from the chimney of any moderately well- 
constructed and fairly fired marine boiler carbonic oxide 
does escape in quantity! It is always asserted that it is 
passing off in volumes, but, so far as we know, without one 
scrap of evidence on which to base the assertion. 

We know of cases in which marine boilers were certainly 
evaporating 11 lb. of water per pound of coal from hot 
feed, when the smoke was rolling in dense volumes from 
the funnel. In this case, carbonic oxide could not by 
possibility have been escaping in any quantity. If it were, 
the economic efliciency of the boiler must have been much 
less than it was. Experiments made in America go to 
show that the quantity of carbonic oxide present in the 
products of combustion from a furnace seldom exceed 6 
per cent., about 241b, of air being admitted per pound of 
coal burned. If this be so, it will be seen that the saving 
to be etfected by the admission of air above the door must 
be very small. Of course cases may arise when the grates are 
small, the tire thick and the draught bad, when the car- 
bonic oxide will escape in much greater quantities. But 
this circumstance does not affect our argument, which is, 
that when grates are properly proportioned and properly 
tired, although a good deal of smoke may escape from the 
funnel, no appreciable saving in fuel can be effected by the 
use of any smoke-preventing contrivance whatever. <A 
great nuisance may be got rid of, however, and that is an 
advantage of no mean importance; but it does not at all 
suit the inventors of smoke-consuming apparatus to claim 
this and no more. They now and then really do effect a 
very great improvement in the economic efficiency of boilers 
previously bad; their mistake lies in applying the results 
obtained in such a case to all cases, whether the boilers or 
stokers, or both, be good, bad, or indifferent. It would be 
unfgir to smoke-preventing contrivances not to add that 
they sometimes enable a cheap small coal to be burned 
which could not be used without them, that they help to 
keep astoke-hole cool, and that by preventing the deposit of 
soot in flues, they save much trouble at sea, and indirectly 
tend to promote economy of fuel. 

When, however, a smoke-preventer causes a boiler to 
fall off in its steam-producing powers, all its advantages 
are neutralised. Jf an ocean voyage were prolonged one 
day, for example, the cost of that day aids much more 
than absorb any possible advantage that the apparatus 
could confer. It is a noteworthy fact that although several 
experiments have gone to show in the most direct manner 
that, under certain conditions, the admission of air above 
the bars does pull down steam, no one interested in smoke- 
burning apparatus can be got to acknowledge this. A 
few years ago the United States Government carried out a 
series of remarkable experiments on the efficiency of vari- 
ous boilers. One experiment was intended to determine 
the effect of air admission through a perforated door on the 
generation of steam. The boiler was of the old “ box” 
type, with tubes returned over the furnace. These last were 
5ft. Gin. long on the grate bars, 3ft. wide, about 19in. high 
above the grate at the front, and 24in. at the back. Four 
different experiments were made, the area of opening 
for each grate being in the tirst experiment 42:75, in the 
second 36, in the third 30°25, and in the fourth 8°5 
square inches, The results obtained were invariably the 
same; the larger the opening the greater the economical 
efficiency of the boiler, and the less its actual efficiency. 
But the economy was not due to the more perfect combus- 
tion of the soulldate of combustion—anthracite being the 
fuel, which gives off a quantity of carbonic oxide—but to 
the fact that the rate of combustion fell off, and so the 
boiler was not worked so fast as when the air-holes were 
stopped. During the first experiment, the air-holes bein 
full open, 14 lb. of coal were burned per square foot o’ 





te per hour. With the holes almost closed, as in the 
fast experiment, the rate of combustion rose to 15°66 lb. 
Let it be understood that we do not condemn smoke- 
reventing contrivances; on the contrary, they represent a 
endeavour to get rid of a great nuisance, and to 
many boilers they can be fitted with marked advantage. 
But the true way of getting rid of the smoke nuisance 
is to employ properly-proportioned boilers, with grates of 
suchasize that they can be fired as they ought. A mechanical 
feeding apparatus can be used with great benefit in most 
cases, With a good stoker and good boilers little more is 
needed than a few perforations in the fire door, with a 
finely perforated lining plate. When boilers are badly de- 
signed, and too small for their work, more complex appli- 
ances usually prove of service. There are still quite a 
sufficient number of bad boilers in use to claim the atten- 
tion of inventors for years tocome. What they may and 
what they may not reasonably expect to do with such 
boilers we have endeavoured to explain. 





CUTTING STEEL RAILS COLD, 

Tue cutting of a file in halves with soft iron was an old 
lecture experiment. The soft iron formed a dise about 6in. in 
diameter, mounted un a lathe spindle, and run at about 2000 revolu- 
tions per minute. A file held to the edge of the disc was cut in two 
in about ten or fifteen seconds, the disc being unharmed. The 
shower of sparks sendered this a brilliant experiment, very popular 
with a general audience. The principle involved is now being 
applied to a practical purpose. Mr, Charles White, manager, Sir 
J. Brown and Co.’s Works, Sheffield, has found the cost of cutting 
off the ends of steel rails cold in the ordinary way so enormous 
that he resolved to try another expedient. For experiment, he 
last week bad an ordinary rail saw put in the Jathe and all the 
teeth cut off. The revolving disc was then mounted on a spindle 
and driven at nearly 5000 revolutions a minute. The disc was 
8ft. in diameter, so that its circumferential velocity was about 
27,00Uft, or over five miles a minute, or 300 miles an hour. 
Steel rails forced against the edge of this disc were easily cut 
through in three or four minutes each. The rails weighed 65 1b. 
to the yard. Sparks flew in abundance, and the disc appeared to 
melt the rail before it; but after cutting five rails the disc itself 
was not sensibly warm. The experiment was such a complete 
success that the firm intend putting up a very powerful saw for 
the purpose of cutting cold steel rails. 





ROLLING MILL GEARING AT MESSRS. GRILLO, 
FUNKE, AND CO’S8 WORKS. 

In 1872 Mr. Graham Stevenson, of the Airdrie Engine Works, 
Scotland, read a paper before the members of the Iron and Steel In- 
stitute, ‘* On Clutches for Reversing Gear in Rolling Mills.” Three 
differeut systems are pursued in rolling heavy iron. According 
to the first, while the engine runs continuously in one direction 
the rolls are caused at will to revolve first one way and then 
another, so that the iron being rolled is passed backwards and for- 
wards between them. According to the second, three rolls are 
used instead of two. It is obvious that the top roll revolves in 
the opposite direction to the bottom roll; and the plate is lifted 
by special arrangements after it has passed between the lower and 
middle rolls, and returned between the top and middle rolls. It 
is then dropped and sent again between the lower pair, and so on. 
The third system originated with Mr. Ramsbottom, of Crewe. 
Two engines working at right angles on the same crank shaft are 
always employed; the heavy fly-wheel is suppressed, and the crank 
shaft is fitted with a pinion which gears into a large spur-wheel 
driving the lower roll. The enginés are fitted with a link motion, 
and are reversed in order to return the plate. All these systems 
have advantages and defects. The first system is that most in use. 
The great objection to it lies in the shock which the machinery 
¢xperiences when the reversing clutch is thrown into gear. To 
obviate this shock various devices have been employed. That 
devised by Mr. Stevenson constituted the subject of the paper 
to which we have alluded. We fully described Mr. Stevenson’s 
patent clutch at the moment. A great many objections were raised 
to it, but the test of time and experience has proved that the 
inventor was right and his critics were — The clutch has 
been in successful operation for some time, and has given complete 
satisfaction. Asan example of its mode of application we give 
this week a double page engraving of a fine engine and set of 
gearing erected at Messrs. Grillo, Funke, and Co.’s Ironworks, 
Gelsenkirchen, Westphalia, and fitted with the Stevenson clutch. 
We shall first describe the engine, &c., then the clutch, and 
finally state the results obtained from its working. 

It will be seen that the engine drives two mills—one for puddle 
bars, the other for plates. The general arrangement will be 
gathered by a glance at our engraving. The following are the 
principal dimensions :— 

Cylinder .. . «se ce 6 oe eo os 45in. diameter. 

Stroke .2 « ce co cf co co co Sft, 

Piston-rod «4 ss oe oo oe «+ «+ Ohin. diameter. 

Bearing of crosshead pin .. .. Shin, diameter by llin. 

Bearing of crank pin .. .. «+ «+ «+ lin. diameter by 12in, 

Crank shaft journals .. .. .. os l4in, diameter by 22in. 

Plate mill shaft journals .. .. .. «. 16in. diameter by 24in, 

Puddle bar mill shaft journala.. .. .. I4in. diameter by 22in. 

Spur —< on crank shaft 105in. diameter, 6'593in. pitch, 13in. broad 
on Tace, 

Spur wheel on plate mill shaft 176°4in. diameter, 6°593in. pitch, 13in. 

road on face. 

7 pinion on crank shaft 5Sin. diameter, Tin. pitch, 17}in. broad on 

face. 


Spur pinion on puddle bar mill shaft 62‘5in. diameter, 7in. pitch, 
174in. broad on face. 

Spur wheel on plate mill shaft 98-l4in. diameter, 17in. pitch, 17}in. 
broad on face. 

Reversing cylinder l4in. diameter. 


It is impossible to describe the clutch better than it has already 
been described by Mr. Stevenson. It is shown enlarged in our 
engraving. Fig. 1 is a sectional plan, Fig. 2 an elevation of re- 
versing clutches, The shaft 33 carries two spur-wheels 35 and 36, 
which, by means of well-known arrangements of gearing, are con- 
tinuously driven in opposite directions, The wheels 35 and 36 are 
formed with hollow conical rims 37 to frictionally engage with con- 
vexly-coned parts 38 upon a duplex sliding piece 39 between them, 
and they are fixed on elongated bosses 40 carried on brass bushes 
41 on the shaft, whilst collar pieces 42 are bolted on the shaft in 
halves to sustain the end thrust of the coupling action. The posi- 
tion of each brass bush 41 is assigned in such a way that the plane 
of the centre of gravity of the wheel 35 and 36 may he at the 
middle of its length, or as nearly so as possible, whereby a ten- 
dency of the wheels when running loose to wear the bushes conical 
will be avoided. For this purpose the bushes 41 are elongated at 
their inner ends; and to admit of such elongation, the clutch piece 
39 is made bell-shaped, as shown. The convexly-coned parts 38 
of the clutch piece 39 are made in separate segments, fixed and 
adjusted by screw bolts, and on wear taking place they can be re- 
adjusted with the greatest facility. The conical surfaces are by 
preference made as shown, with a very acute inclination to the 
shaft, and the angle should in no case exceed half a right angle, 
for as a right angle—that of a plain disc—is approached, not only 
is a much greater pressure required to give the requisite bite, but 
the action of getting into contact is also more sudden and liable to 
produce injurious concussion. The duplex clutch piece 39 is 
moved tu put one or other of the wheels 35 and 36 into gear by a 





transverse key of hammered cast steel working in a slot cut 
through the shaft 33 and fixed in a rod or spindle 44. The = 
44 is moved by means of a steam cylinder.* A small jet of cold 
water is made to play on the cones to keep them free of dust. 

The Stevenson clutch has long been in use at Blochairn and 
other works, and has always given satisfaction, but the most 
recent testimony to the working of the clutch is afforded by 
two letters from Messrs. Funke, Grillo, and Co., written to Messrs, 
Robinow and Majoribanks, of Glasgow, through whose agency the 
engine in question was erected. As these letters contain much 
interesting matter, we give them almost in full. 

** Referring,” write Messrs. Grillo, Funke, and Co., on the 26th of 
August, 1874, “‘to the rolling mill reversing clutches on Stevenson’s 
patent, erected at our works here by Messrs. Dick and Stevenson, 
of Airdrie, through your agency, we observe in the newspapers of 
this country that the Iron and Steel Institute of Great Britain has 
arranged to hold meetings between the lst and 3rd of next month 
at Barrow-in-Furness ; and as the frictional reversing gearing, 
above referred to, formed the subject of much interest and discus- 
sion at previous meetings of that institute in Glasgow, when we 
gave the order for the construction of it for our works, it appears 
to us right that we should put Mr. Stevenson in possession of our 
opinion of this system, aftera fair trial of three months full and 
continuous operation, so that he may, if he is desirous, take the 
opportunity of laying our experience and opinions before the meet- 
ings about to take place. We, therefore, beg to state that 
Stevenson’s frictional gearing has given us the most complete satis- 
faction in the working of our large plate mill, the driving power of 
the frictional cones has proved to be sufficient to roll freely plates 
up to 2500 millimetres broad, or 8ft. 24in. English measure. The 
reversing action is smooth, quiet, and free from damaging shocks 
when oan on the whole we consider Mr. Stevenson has accom- 
plished everything he described in his papers read before the 
institute; and in short we can only describe the arrangement as in 
our opinion the most excellent and economical of all the systems 
of rolling mill reversing gearing in use. We have experienced also 
that the consumption of steam of the fly-wheel engine erected in 
connection with the frictional gearing—which has a 45in. steam 
cylinder —is very small, so much so that the boilers erected specially 
for the engine have not required to be put in operation, as we find 
that the spare heat of the puddling and heating furnaces is sufli- 
cient to generate steam for the new engine, as also for eight steam 
hammers, varying from 45 cwt. to 120 cwt. one puddle bar mill 
engine of 26in. cylinder, and one plate mill of 39in, cylinder 
respectively, ten shearing machines, with pumps and machine 
tools usual and relative to works of this description ; and in addi- 
tion to the economy of steam, the fly-wheel engine possesses 
another important advantage as compared with the coupled revers- 
ing engines employed in many rolling mills similar to ours, in 
respect that a very much greater screw pressure can be brought to 
bear on the rolls, whereby the pile is more rapidly reduced to the 
form of plates required, as is evident from the following examples, 
which were carefully noted during the ordinary course of working: 
—(1) A plate measuring 109in. X 72in. X }in. when cut to 
finished sizes, was rolled from a 6}in. billet in 3 min. 25 sec., with 
18 reversals, steam pressure 28 Ib., speed of rolls 30 to 33 revolu- 
tions. (2) A plate measuring 7ft. Sin. X 6ft. Shin. x in. when 
cut to finished size, was rolled in 3 min., with 17 reversais; steam 
pressure, 35 lb., speed of rolls, 30 to 33 revolutions. (3) A circular 
plate measuring 6ft. 8}in. diameter, and ‘gin. thick, when cut to 
finished size was rolled from a billet 7in. thick in 13 reversals, 
steam pressure, 30 lb., speed of rolls, 30 to 33 revolutions. 
(4) A locomotive frame plate 29ft. 63in. long X 2ft. 1lgin. Xx 
lysin. thick was rolled from a 10}in. billet weighing two tons 
2U lb. in 6 minutes 15 seconds witn 16 reversals, steam pressure 
42 lb., speed of rolls 30 to 33.” 

In the second letter, dated 20th October, 1874, the same firm 
write:—‘‘ We desire very much that the well-deserved acknow- 
ledgment for the excellence of Mr, Stevenson’s construction be 
not withheld on your side also, and with respect to the consump- 
tion of steam, we have lately something still more favourable to 
stave than was given in ours to you of August 26th, as it is now 
possible for us with only 201b. steam pressure, to roll the 
largest boiler plates without difficulty. This will be all the more 
interesting to the manufacturers in your cuuntry, as the writer of 
the present, during his visit to England, saw coupled reversing 
engines the united area of whose cylinders was more than that of 
Mr. Stevenson’s engine working at the rolling of similar plates 
with a steam pressure of 45 1b, to 601b., and he was also told by 
the officials in charge that it was not possible to roll even moderate- 
sized plates under the lowest of these limits—viz., 45 lb. As steam 
economising is a most important factor in the account of expense, 
and referring to what we formerly stated, we do not hesitate to 
make known that Mr. Stevenson’s construction is by far to be placed 
before any of the reversing constructions known to us.” 

It is not easy to exaggerate the importance to ironmasters of a 
good system of reversing, and we have consequently the more 
pl e in placing before our readers the foregoing particulars 
of the work done in Prussia by a British firm, 








From the 1st October, 1873, to the 30th September, 1874, the 
Hospice of the St. Gothard distributed to 17,221 poor travellers of 
various nationalities 64,114 rations of food, as well as various 
articles of clothing ; 147 invalids and travellers half frozen were 
cared for by the monks for longer or shorter peri The total 
expenditure for the year was 14,841f., and the receipts 13,247f. 

THE STEVENS BaTreRY.—A complete description of the Stevens 
battery offered for sale under peculiar circumstances recently 
appeared in our pages. The bids for the vessel were opened on 
Monday, the 2nd of November. The highest was that of the U.S. 
Government, which was, of course, conditional on an appropiation 
by Congress, It seems therefore likely that this vessel will become 
ag of the American Navy. If completed on the plans proposed 

y General McClellan and Mr, Newton, with the character of 
armament they contemplated, the new vessel will be an exceedingly 
formidable iron-clad. 

MACHINERY EXHIBITION AT MANCHESTER.—We are informed 
that at the solicitation of a ber of gent] interested in 

hinery in L hire and Yorkshire, it has been determined to 
open an exhibition early in May, for six or nine months, and to 
award £1000 in money, gold and silver plate, or medals, as may be 
agreed upon by a ittee, posed of managers and foremen 
connected with these various establishments. Steam will be pro- 
vided at cost price, and the working class will be provided ~~ 
space for the exhibition of models, inventions, and works of utility. 
Any suggestions or recommendations may be sent to Mr. M. H. 
Chadwick, 4, St. Mary’s-street, Manchester. 

THE Royat Socrety.—The following is the list of the new 
council to be proposed for election at the anniversary meeting of 
the Royal Society on St. Andrew’s Day, 30th inst.:—President, 
Joseph Dalton Hooker, C.B.,M.D., D.C.L., LL.D.; treasurer, 
William Spottiswoode, M.A., LL.D.; secretaries, Prof. George 
Gabriel Stokes, M.A., D.C.L., LL.D.; and Prof. Thomas Henry 
Huxley, LL.D.; foreign secretary, Prof. Alexander William 
Williamson, Ph. D.; other members of the council—Prof, J. C. 
Adams, LL.D.; the Duke of Devonshire, K.G., D.O.L.; John 
Evans, Pres, G.S., F.S.A.; Captain Frederick J. O, Evans. 
R.N., C.B.; Albert C. L.’G. Giinther, M.A, M.D.; Daniel 
Hanbury, Treas. LS.; Sir John Hawkshaw, M.L.C.E.; Joseph 
Norman Lockyer, F.R.A.S.; Robert Mallet, C.E., M.R.LA.; 
Nevil Story Maskelyne, M.A.; C., Watkins Merrifield, Hon. Sec. 
I.N.A.; Prof. Edmund A, Parkes, M.D.; Right Hon. Lyon Play- 
fair, C.B., LL.D.; Andrew Crombie Ramsay, LL.D.; — 
General Sir H. C. Rawlinson, K.C.B.; and J. S. Burdon 
Sanderson, M.D. 


* In our out, Fig. 1, it ie moved ‘by a hydraulic cylinder 46, and 
— bu ‘esars. Funke, and Co,’s mills 
or ked by a steam cylinder and lever as 
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F THE INSTITUTION OF CIVIL ENGINEERS. 


Art the first ordinary meeting of the session 1874-75, held on 

Tuesday evening, the 10th of November, Mr, Thos. E. Harrison, 
resident, in the chair, the paper read was on “‘The Nagpir Water 

orks ; with observations on the Rainfall, the Flow from the 
Ground and Evaporation at Nagpir; and on the Fluctuation of 
Rainfall in India and in other places;” by Mr. Alex. R. Binnie, 
M. Inst. C.E. 

The author described the position of Nagpir, the geological for- 
mation of the district, and the former works of water “—-. e 
population of the city was 84,000, and tke annual rainfall was 
40 73in., of which 37°52in. fell in the monsoon months. The new 
works had been constructed on the basis of an old native tank at 
Ambajhari, four miles from the city. The present reservoirhad a 
total capacity of 257,500,000 cubie feet, with a water surface of 370 
acres. It was fed by a catchment area of 4224 acres, and was 
calculated to afford a daily supply of 15 gallons per head, under all 
the circumstances of fluctuating rainfall and of years of extreme 
drought. ‘he embankment of the reservoir was 1033 yards in 
length, and was formed on the site of the former one, through 
which a puddle trench had been sunk, and afterwards the bank 
was raised 17ft. din. Floods were discharged over a weir 200ft. 
long. The water for the city was drawn off through a strainin 
tower in the reservoir, by a syphon which passed over the old 
embankment and below the newly raised portion. [twas conveyed 
to the city in a castiron main 1l3in. in diameter, and was 
distributed through a length of 10,500 yards of smaller pipes. The 
water service was principally a public one. The cost of the works 
had been £40,000, being at the rate of %s. 5d. per head, or 
£31,500 per million gallons of water supplied per day. 

In 1872 the intensity of the rainfall at Nagpir varied from a 
rate of jin. up to 4°733in, per hour ; the heaviest fall recorded was 
3’55in. in forty-five minutes. In an extreme case, 98 per cent. of 
the rainfall flowed off the drainage area in two hours and fifty 
minutes, The average yield of the drainage area was 38 per cent. 
per annum of the rainfall. The capacities of reservoirs to afford 
certain quantities of water at Nagpir were stated in a table, from 
which it appeared that a supply for two years should always be the 
limiting c»pacity for safety. From one season’s observation the 
author believed that the evaporation from the surface of the 
reservoir amounted to 4ft., or about tin. per day, and that the 
quantity of water lost tothe reservoir by evaporation during 
the dry months was 54 per cent. 

From a study of the records of rainfall at Calcutta, Bombay, 
Madras, Nagpiir, Mauritius, Barbadoes, Adelaide, Hobart ‘Town, 

Jape Town, New York, Rome, Greenwich, New Bedford, U.S , and 
Prague, the author deduced that,the fluctuations were similar in 
kind, and that they only differed slightly in amount. He com- 
pared them under tbe following heads, the results being given ina 
table : percentages of the number of years whose fall was above 
or below the average ; the average fall of all the yeirs above and 
below the average; the average fall of the three driest consecutive 
years ; the maximum and minimum fall, and the extreme range or 
difference between then; the proportionate number of periods of 
three consecutive years below the average per hundred years ; the 
greatest number of consecutive years below the average ; and the 
average fall of the greatest number of consecutive years below the 
average. The author did not advocate any strict rule to be applied 
in all cases, but pointed out certain broadly-warked features, 
which he considered generally applicable to India, as well as to 
other parts of the world. He » investigated the probability of the 
fluctuations of the rainfall being affected by the solar spot periods, 
The results were recorded in a series of tables, the conclusion 
arrived at being that the suggested connection could not be proved, 
and that even if it existed, the amount was too small to be of pro- 
fessional importance. 


THE LIFE AND LABOURS OF ARTHUR WOOLF. 


AN interesting paper, ‘‘On the Life and Labours of Arthur 
Woolf, of Camborne,” by Mr. S. Hocking, C.E., of Lower Rose- 
warne, near that place, his nephew and pupil, was read by Mr. J. 
H. Collins, F.G.S., the honorary secretary of the Miners’ Asso- 
ciation of Cornwall and Devon, at its quarterly meeting, which 
was held in the large museum of the Royal Cornwall Geological 
oan building at Perzance. The following is an outline of 

e ir :— 

Woolf's biography has not yet been written, and he is, therefore, 
less known to Cornishmen than some of his contemporaries, 
although he conferred substantial benefits on his native country 
and the world in general by his improvements in the steam engine. 
He was baptised at Camborne, November 4th, 1766, his father, 
Arthur Woolf, being a bal carpenter. The future engineer was 
bound apprentice to a carpenter and joiner, at Pool. Having 
served out his indentures, he removed to London, and soon 
obtained employment as a millwright, which led to a situation as 
first-class man at Bramah’s celebrated engineering works at 
Pimlico, where the talented Henry Maudslay was his fellow-work- 
man. Together they left Bramah’s, each to start as an engineer 
on his own account. In 1796, a Durham colliery-owner employed 
Woolf to erect a second-hand Boulton and Watt engine at New- 
bottle, on the condition that he was to make it consume less fuel. 
This he successfully accomplished, his early familiarity with 
Cornish steam engines having added to his fitness for such an 
undertaking. Having the next year assisted Hornblower over a 
difficulty with his two-cylinder engine at Meux’s London Brewery, 
he was appointed resident i , and held the situation for 
nine years. In the year 1806 he started, with a Mr. Edwards, a 
steam engine factory on his own account. While at Meux’s 
brewery he patented a cast iron boiler to resist high-pressure steam. 
The brewery books show that he was resident engiveer there from 
April, 1797, to October, 1806—dates which are relied on to correct 
an influential stat t that he was a workman of Trevithick’s, 
and sent to London with one of that Cornishman’s high-pressure 
engines, and was, as late as 1803, paid by Trevithick at the rate of 
£30 a year. Woolf was not in the country at that time, and was 
paid £3 a week by Messrs, Meux and Co, In 1804 he patented his 
mode of working high-pressure steam, and Watt’s condenser to 
Hornblower’s two-cylinder engine. With one of these, a 36-horse 
power, he did the work of the brewery, consuming 36 bushels of 
coal per day. After he left, a 30-horse power Boulton and Watt 
replaced his engine. To effect the same amount per diem it con- 
sumed 84 bushels of coal. In a subsequent corn-grinding test, 
before Trevithick, Penn, and Henry Harvey, Wovlf’s engine 
ground above 17 bushels of wheat for each bushel of coals con- 
sumed ; while a Bolton and Watt ground not quite six bushels of 
wheat for each bushel of coal ; or 56,000,000 to 40,000,000 of duty 
to 12,000,000 or 13,000,000. In 1812 Woolf returned to Cornwall. 
His partner established himself in France as a maker of Woolf's 
engines and boilers. The boiler is still the type of those in general 
use in France, and. Mr. Hocking adds, ‘‘ Ought to be better known 
in England.” 

Stamping of ores by steam-power was first introduced by W oolf; 
he erected one of his patent engines for that purpose at Wheal 
Fanny, now the Carn Brea Mine, in 1813-14, aftewards in several 
other mines. The large-size pumping-engine erected at the Wheal 
Abraham and the Wheal Vor in 1814 and 1815, successfully proved 
the value of Woolf's inventions and established his reputation as 
the ablest of Cornish engineers. The very great advance he made 
in the duty done by a bushel of coal, raising it from about 
2,000,000 to 50,000,000, served to stimulate other engineers, as will 
be seen from the following quotation from an article on the 
history of the Cornish engine, by James Sims, C.E.. published in 
the “Mining Almanack ” for 1849. “ I commenced engineering,” 
says M. Sims, “in the year 1811, at a period when the steam 
engine was in a very rude state, and from that time up to 1814 
little or no improvement took place.” The average was for 1812, 








‘ 


19°3 millions ; for 1813, 19°5 millions : and 1814, 20°6 millions. 
In the latter part of 1814 Mr, Arthur Woolf erected one of his 





patent combined cylinder engines, and with great success. The 
duty of Woolf’s engine having risen to 52°3 millions of pounds 
lifted one foot high by the consumption of one bushel of coal ; and 
he having made several inportant improvements in Boulton and 
Watt engines, by causing them to work more expansively, b 
using higher pressure steam, awaked the whole of the Cornis 
engineers to a new era in steam-power. This statement must be 
considered highly complimentary to the abilities of Woolf, coming, 
as it does, from one of his most active opr ts in engi ing 

ractice in Cornwall. Early in the year 1815 Woolf was employed 
- the gers of Dolcoath Mine to report upon the efficiency of 
the steam boilers belonging to their large engine, as there was a 
difficulty in getting steam from them in a sufficient quantity vo 
meet the requirements of the engine, which was getting heavier 
loaded as the mine deepened. He found the boilers of ample 
capacity, and coal enough consumed to give the necessary quantity 
of steam; and the fact of their not doing so was proof to him that 
much of the heat was escaping to the chimney, which on examina- 
tion, he found was the fact. He simply removed the outlet passage 
to the chimney from the highest part of the flue to the lowest, 
when it was found that the steam-giving power of the boilers under 
the altered condition had so increased as to render it unnecessary 
to add the contemplated new boiler. 

Volecoath new engine, erected by Jeffrey and Gribble in 1816, 
has often been referredto to show how near other engineers, using 
single cylinders (Boulton and Watt) form, approached the duty 
done by Woolf's two-cylinder engines. Woolf found in Gribble 
one of the most promising young men for his profession he met 
with in Cornwall, and ever felt a pleasure in assisting him. Every 
drawing for the construction of the said Dalcoath new engine was 
by Gribble submitted to Woolf, as his personal friend, for approval, 
&e. Hence the complete success of this engine, for it was con- 
structed in conformity with Woolf’s patent, dated June 7, 1804, 
wherein a portion of his specification reads as follows :—*' Fifthly, 
with regard to steam engines in which the separate steam measure 
may not be thought advisable, the same may be improved by the 
application of my aforesaid discovery—by muking the boiler and 
the steam-case in which the cylinder is enclosed much stronger 
than usual, and by altering the structure and dimensions of the 
valve admitting steam from the boiler into the cylinder in such a 
manner as that the steam may be admitted very gradually at first, 
afterwards more freely. 
steam of such great elastic force as I employ, if admitte! into the 
cylinder, would stiike with a force that would endanger the safety 
and durability of the engine. Due and effective means must be 
used to keep up the requisite temperature of all the parts of the 








apparatus into which the steam is admitted, not intended to be | 








The reason for this precaution is this— | 


condensed.” At the time Woolf commenced his practice in Corn- 


wall there was no engine manufactory in the county that could 


supply such large castings as he required ; they had {o be brought ! 


from Wales. and were fitted up on the mines where they were to 
be employed. Most of the wrought iron work was forged, as weli 
as fitted also, on the mines. Woolf had to train « staff of skilled 
workmen, selected from the most intelligent youths of the day. 
He was himself a first-class worker in metal and in wood, and was 
admirably endowed with qualities as a teacher. He constructed a 
good assortment of machine and hand tools, and worked them 
himself, with the help of his young men, until he could safely 
trust the tools in their hands. 

Thus, in the Wheal Abraham commenced the school of mechanics 
that has since furnished Cornwall and many other countries with 
skilled workmen and engineers. Seeing the need of a good engine 
manufactory in Cornwall, Mr, Woolf first thought of establishing 
one himself, but was persuaded by Messrs. Harvey and Co., of 
Hayle, to forego such intention, and give that company the benetit 


of his knowledge in the enlargement of their little, growing esta- | 


blishment, so as to make it serve his purpose. This work he under- 
took to do. and became the superintendent of the establishment : 
and this office he held up to the time of his retirement, in 1833, 
The considerable reputation acquired by Messrs. Harvey and Co, 
up to that date was mainly due to the labours of Mr. Woolf. 

Mr. Woolf said, on being complimented in public company on 
his success in raising the duty from 20,000,000 to 52,000,000, that 
what he had done in that direction was but the starting point in 
progress, that some of the boys he had in training would make the 
steam engine do 100,000,000, which prophecy has been realised. 
Of Mr. Woolf's ability as engineer and teacher of mechanics no 
man had better opportunities of judging than Mr. John Taylor, 
the able manager of the Consolidated and United Mines, in 
Gwenap, from whose statement, published in the work on ‘‘ Cornish 
Engines,” by Mr. Pole, the following extract is taken:—* He (Mr. 
Woolf) made many valuable alterations in the details, among 
which may be mentioned the re-modelling of Mr. Hornblower's 
double-teat vxlve into the present improved form; introduced a 
style of manufacture greatly superior to any that had been befure 
known in the county, and formed, in fact, a new school of engi- 
neering there. He seemed to possess an almost inexhaustible 
mine of invention. His improvements in detail were almost 
inoumerable, for scarcely a single part of the engine could be 
named, however apparently unimportant, which did not receive 
some beneficial alterations at his hands. His talent for contriving 
tools was very great, and he seemed to have almost an intuitive 
perception of the best methods of performing operations and pro- 
cesses of all kinds.” 

In the limited space allowed for this paper a bare list of Mr. 
Woolf's various engineering labours cannot be given. There is, 


however, one little machive he erected in Messrs. Bolitho’s tan- | 


ard, in 1828, if working still would be a fit subject for description | 


y ® Penzance pupil for next year’s report. It consists of pumps 
to drain the tan-pits, worked by a power at a distance, communi- 
cated through a column of water in a close pipe. 

Mr. Collins remarked that one of the reasons why Woolf's 
labours were not better appreciated in Cornwall was that his in- 
ventions very largely consisted of improvements in detail. He 
made possible some of almost the wildest speculations of his neigh- 
bours by introducing perfect workmansbip and by modifying 
details, so that one thing did not clash with the other. 
not so much that he introduced entirely new things as that he 
carried them out to a successful issue. If they examined the 
Cornish pumping-engine of the very best construction at the 
present time they would find it full of small improvements, as 
they might seem, taken one at a time, but which in the main made 
that 100,000,000 of duty possible when Woolf himself only looked 
for a duty of 52,000,000. The man who does many small things is 
a greater benefactor to his species than he who strikes out an 
— new path, but does not know how to follow it up.— Mining 

ournal, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


3116. Improvements in Goons and Catrie Trucks for Rar.ways, Charles 
— ck Dorn, Duke-street, Bloomsbury, London.—1llth September, 


4. 

3278. Certain improvements in Fenpers and other articles ordinarily 
used In connection therewith, Joseph Crawford, Dudley, Worcester- 
shire.—24th Septrmber, 1874. 

3351. Improvements in GaLVANO-HYDROSTATIC APPARATUS for igniting, 
a and tel purposes, William Robert Lake, South- 
am -bui dings. iia —s communication from William Lambrecht 
and Frederick Wippern, Vienna.—30th September, 1874. 

3371. An improved mode of and apparatus for Parorettixa Vesses, 
Harry Whiteside Cook, Thurloe-square, London.—2nd October, 1874. 

3421. Improvements in the manufacture of Suixts, Alfred Robert 
Holland, Peckham Rye, Surrey.— 6th October, 1874. 

3482. Improvements in Raitway Brakes, William Morgan-Brown, 





It was | 


3435. Improvements in machinery for Pucrive and Exrressino Juice 
from Veoeras.e Svusstances, and improvements in the construction of 
beetling, stamping, and crushing machines, Joseph Patterson, Belfast, 
Antrim, Ireland. —10tA October, 1874. 

3527. Improvements in Bossin Ner or Twist Lace Macatnes, James 
Whitehouse, Nottingham. 

3528. An improved Paintino Macatye, Michael Alissoff, St. Petersburg, 
Russia.—1l4th Octover, 1874. 

3583. Improvements in Treatixoe and Uricistno Srevr Taw and obtaining 
useful products therefrom, Hunter Henry Murdoch, Staple-inn, London. 
—A communication from Modeste Leonard Honnatj, Chatelineau, 
Belgium.—17th October, 1874. 

3617. Improvements in Cuarr-ccrrinc Macatyes, and in apparatus con- 
nected therewith, applicable also for pulping and slictng turnips and 
other vegetables, Samuel Edwards, Salfurd, Lancashire. —21st October, 
1874 

3645. A new or improved process of Treatino Fisn to Preserve and 
Prepare it for Eatino, John Hdack, Fenchurch-street, London. 

3645. Improvements in machinery in which Revocvine CuTrers are 
employed, Edwin Squire and John McOumb, Milfort Mul, Belfast, 
Ireland. —2nd October, 1874. 

3658. Improvements in Faprics made on the Levers or Twist Lace 
Macatnes, Robert Henry Steegmann and Edward Birkhead steegmanuu, 
Nottingham. —24th October, 1874. 

3717. Improvements in Ion1T1on Fvzes, and in the means for igniting the 
same, applicable to lamps, gas buruers, cigar lighters, torches, and other 
like purposes, John Arthur Chandor, Southampton-baildings, London. 
—A communication from William Augustus Levnard, Boston, Massachu- 
setts, U.S.—27th October, 1874 

3720. Improvements in the method of and apparatus for Recucatine the 
Pressure and Svupevy of Fivips and Gases, William Pollard and Jawes 
Edward Carter, Halifax, Yorkshire. 

3722. Improvements in Rattway SiGNacs and in ths apparatus to be 
used therefor, George Whyte, Northview, Elgin, N.B 

3724. A new or improved manufacture of PLAaTEs, ScaPs, or Ties, in 
imitation of the ware known as “ Faivnce Parisienne,” William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Arthur Jean Baptiste Guelton and Co., Rue Lafayette, Paris 

$726. An improved machine for Traimmine or BuRNisHine the Epoe of 
Boor and Soe Sores and Heecs, William Robert Lake, Southampton- 
buildings, London.—A communication from Louis Cote, St. Hyacinthe, 
Quebec, Canada 

3728 Improvements in machinery for Comrressine Various SUBSTANCES, 
especially applicable to the compression of small coal and such hke 
materials, Christopher Kingsford, Fulhain, Middlesex. 


3730. Improvements ia apparatus for Fexpine Woot, Corros, or other 
fibrous materials to Scripetine, CaRviInG or other Macwines, Phitip 
Charles Evaus, Brimscombe Mills, Gloucestershire. —28th October, 1874 

3732. Improvements in the manufacture of ScenTeD Soars, and in the 
apparatus for that purpose, to prevent loss of perfume, William 
Morgan- Brown, Southampton-buildings, London, A commuuicativn 


from Antuine Fiech, Brussels, Belgium. 

3734. Improved means for obtaimmg byvitiparum and Streapiess in 
FLOATING STRUCTURES, and improvements in the mode of building 
such structures so as to attain the afuresaid object, Charles Hodgson, 
Fleet-street, London 

3736. Improvements in Netting Macuinery, John Low 
Houst)n, Kilbirnie, Ayrslure. N.B. 


und Robert 

3737. Improvements in Reversine Geir for Scream 
Dubs, Glasgow, Lanarkshire, N.B. 

3798. Improvements in Cagpinc Macaines for carding flix tow, Leslie 
Cunningbam Marshall, Brookfield Flax and low Spinuimy Mills, Belfast, 
Ireland. 

3740. Improvements in the production of Puorooraruc 
Robert Sawyer, Brownlow-read, Ealing Dene, Middlesex 

3741. Improvements in the construction of Irons to be Hearep by Gas, 
Edward Richard Hollands, stuke Newtngtun-green, South Hornsey, 


Evxoines, Henry 


Prixts, John 


Middlesex, and Leonard William Cubitt, Church-road, Isiington, 
Loudon. 

3742. Improved Boxes or Cases for matches, needles, pins, cigars, and 
other articles, Nehemiah Brough, Alma street, Aston, vear Birming- 


ham. 

3743. Improvements in machinery or apparatus for making Compressep 
Bricks, Tives, or other similar articles, James Whittaker, Accrington, 
Lancashire. 


3744. Improvements in the construction of Roapways and other surfaces, 
James Alexander Kichmond Morison, Lombard House, George-yard, 
London. 


3745. An improved process for the Preservation of ANIMAL SupsTANces 
from Decay, John Farmerly Dickson, Leicester 

3746. An improved method of aud means fer prepiring materials to be 
introduced into burning buildings or structures to produce Cas bonne 
Acip Gas or other gas for ExtinouisuinG the Fire im the same John 
Stewart Wallace aud Edward Tucker, Belfast, Antrim, Irelaud,—2WiA 
October, 1874 

3748. An improved method of Arracnine Burroyxs to Boots or other 
articles of apparel, Wiluam Heury Dorman, Vid Brewery, Stafford. 

3749. An improvement in Raitway CarniaGe Roor Lamps, applicable 
also to other fountain lamps, Meury Defries, Houndsditch, Loudon, 

3750. Improvements in the cunstruction of VeLovciveprs, Charles 
Alexander Calvert, Manchester. 

3751. An improved process of Puriryine Liguips and recovering matter 
contained therein, George Mackay, Edinburgh, Midlothian, N.B. 

3752 Improvements in machinery employed m Weavine and Fixisuine 
WooLLeN, CorTos, or uther fabrics, Louis Edwin Broadbent, Dewsbury, 
Yorkshire. 

3753. A new or improved CALENDAR or ALMANA( 
Mepivm, Frederic Bardo, Lower Norwood, Surrey. 
3754. Improvements in apparatus for SIGNALLING 

Thomas Large, Melton Mowbray, Leicester. 

3755. Improvements in FurNaces or apparatus employed in the manu- 
facture and casting of iron, steel, and other metals, James Stune, West 
Bromwich, Staffurdshire. 

3756. Improvements in the construction of machines for CLeaxtya and 
PoLisHinc Knives and other metal articles, William Hardy Kent, Kirby- 
street, Hutton-garden, London 

3757. Improvements in TreaTinc AniLtve and other Dyes to prepare 
them for use in dyeing, printing, and colouring, Maximilian Zingler, 
Buckland-crescent, Belsize Park, London. 

3758. Improvements in VARNIsHES and in compositions for CoaTino 
eer d Borroms, Maximilian Zingler, Buckland-crescent, Belsize Park, 
ondon. 

3759. Improvements in CENTRIFUGAL Macnrines, William Shears, Bank- 
side, Surrey. 

3760. Improvements in Castine Cuittrp Rois, and in apparatus 
employed for that purpuse, George Taylor and Reuben Farley, West 
Bromwich Staffordehire — 30th October, 1874. 

3761. Improvements in the Smectino of Iron, William Alexander Lyttle, 
The Grove, Hammersmith, Middlesex. 

3762. Improvements in Pavino, Edwin Guthrie, Manchester. 

3763. An improved variable Cut-orr Mozion for Sream Exoiyes, John 
Guy Wilson, Manchester.—A communication from William Hervillon, 
Curregham, near Brussels, Belgium 

3764. Improvements in the construction of SHeer Sugars, Henry Wool- 
house, Sheftiela. 

3705 lmprovements in apparatus for Ccurtinc Woop, Edward Carl Hugo 
Krueger, Aberdeen, N.B. 

3766. Improvements in the manufacture of Soar and in apparatus used 
in such manufacture, also applicable to other purposes, Edmund 
Edwards, Southampton-buildings, Chancery-lane, Loudon. — A com- 
munication from Robert Freeland, Montreal, Canada 

3768. Improvements in ConpENseRs for direct-acting steam pumping and 
Se steam engines, Stephen Holman, Laurence Pountuey-lane, 
ondon., 

3769. Improvements in apparatus for Crusuine or Breakino Stove and 
= substances, Samuel Henry Johnson, Lea Bank Works, Stratford, 

eX. 

8770. Improvements in Srvps, Sotitaires, and other fastenings or orna- 
—_ or dress, John Compton Weeks Jefferys, Tottenham-court-road, 
wondon. 

8771. An improved Ecvecrricat Commutaror, together with the appli- 
cations of the same, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Henry Lartigue, Paris.—3ist Uctober, 1874. 

3772. Improvements in Ice-ckeEPrEeRS or instruments for enabling the 
wearer to walk safely on ice, William Richard Bull, Birmingham.-—A 
communication from Reginald Heber Earl, St. John’s, Newfoundland. 

8773. Improvements in Atr-pickinc Looms for Weavinc, George 
Frederick Church, Glenarm-road, Lower Clapton, London. 

3774. Improvements in Sewino Macuines, Uwen Robinson, Champion 
Works, Kettering, Northamptonshire. 

8775. Improvements in apparatus for Horstinc, Lowerixo, PuLiino, and 
RETAINING at apy desired J ae Weicurs or Bopiss, part of which 
a is applicable to driving machinery, Martyn John Roberts, 


and ADVERTISING 


upon Raitways, 


3776. Improvements in the manufacture of Backs and Hanpies for 
Bravsues, Sidney Chadwick and Thomas William Condron, Vuttenham- 
road, Holloway, London. 

3777. Improvements in Steam Generators, and in apparatus to be 
employed in connection therewith, Andrew Bell, Haslingden, Lanca- 
thire. 

3778. Improvements in Diminisuine VALves or a tus for RecuLaTine 
the P. 





Senne te Gu acy anon tay, Sat ca 
me, 4 vi an vali 
Giacomo Donna, Turin, Italy. a enamine —_— 





P Liquips and Fivips, Samuel Turton, William Jolley, 
and John Troughton Heaton Norris, Lancashire. 
8 80, Improvements in the Treatment of So.utions containing Mrrats 


—— 
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and Sopa and other Sacts, for effecting the separation of the same, | 
George James Snelus, Iron and Steel Works, Workington, Cumberland. | 

3781. Impr ts in the facture of ExpLosive Compounpbs for 
mining and other purposes, Camille Alphonse Faure, Montford-place, 
Lambeth, Surrey, and George Trench, Broomfield House, Oare, Kent. 

3782. Improvements in means for LigHTinG ILLUMINATING Gas and in 
fulminating compounds applicable thereto, and for other purposes, 
Alfred Vincent Newton, Chancery-lane, London. — A communication 
from Henry Bull Stockwell, Julian Wheat Merrill, and Edward Langdon 
Megill, Brooklyu, New York, U.S. 

3783, Improvements in MECHANICALLY FeepiIna Furnaces with Fort, 
and in apparatus connected therewith, Edward Bennis, Limerick, 
Ireland.—2nd November, 1874. 

3784. Improvements in the TREATMENT and Uricisation of Sewace, and 
in means employed therein, Burton Henry Vallé, Stow-on-the-Wold, 
Gloucestershire. 

3786. A new or improved system of Gorrerinc Woven Fasrics, William 
Edward Gedge, Wellington-street, Strand, London.—A communication 
from Auguste Chiffray, Maromme, France. 

3787. Improvements in Portasve and other Stream Enoinegs, and in 
Boivers for the same, Henry Hughes, Leicester. 

3788. Improvements in Wravino Apparatus, Leopold Salomons, New- 
gate-street, London.—A communication from Philipe Auguste Membré, 
Paris, 

27s”. Improvements in Drepcers and Dreporne, and in the machinery 
or apparatus employed therefor, John Widger Barns, Elm Park, Broad- 
hempstone, Devonshire, and William Simons and Andrew Brown, 
Rentrew, N.B. 

8790. Improvements in RerricErators, William Robert Lake, South- 
ampton-buildings, London.—A communication from John Jones Bate, 
Brooklyn, New York, U.S. 

8791. Improvements in the mode of and apparatus for HeaTina RalLway 
Carriaces, public buildings, greenhouses, prisons, and apartments, 
Louis Jean Francois Lemeunier and Charles Alfred Martin, Paris. 

3792. Improved apparatus for CaRBURETTING AIR or other gasevus bodies, 

mas Burke Fogarty, Warren, Massachusetts, U.S. 

3793. Improved Evecrric Point Inpicator Apparatus for RaILways, 
William Bevan, Newtown, Cardiff, Glamorganshire. 

8794. Improvements in the Construction and Workine of RalLways, 
and in the wheels for railway and tramway rolling stock, John James 
Turner Salisbury-street, Strand, London. 

3796. Animproved Meat Macuine for Treatinc and PREPARING RIcE, 
William Robert Marsh, Bromley Hall, Bromley, Middlesex. 

3797. Improved apparatus for Sizina Warps, William Edward Newton, 
ee ates London, — A communication from Jules Groshens, 
Paris. 

3798, Improvements in Cuarr-cuTrers, which improvements are partly 
applicable to other agricultural machinery, William Wilson, Wood Hey, 
Bebington, Cheshire, and Joseph Battersby, Bedford Leigh, Lancashire. 
—trd November, 1874. 

3799. Improvements in Deoportstnc and DistnrecTING MATERIALS, and 
in apparatus for applying the same, Francis Thomas Bond, Gloucester. 
3800, Improvements in apparatus and arrangements for ConNecTina and 
Jorsinc the Wires used for ELectric TeLeGrarns, and also the wires 
and wire ropes used for fencing, Henry Timmins, St. John’s Works, 

Southall, Middlesex. 

3801. An improved Composition for Coatinc Steam BorLers, James 
Stone, Gray’s-inn-road, London. 

38y2. Improvements in obtaining Mortve Power, and in the machinery 
or apparatus employed therefor, John Henry Johnson, Lincoln’s-inn- 
fields, London,—A communication from Charles Fuivre, Paris. 

3803. An improved Screw-currer or Screw Stock, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Wilhelm Schmitz, Ehrenfeld, near Cologne, Prussia, 

3804. Improvements in Test, Try, or Gaver Cocks for ascertaining the 
height or level of water or other liquids, or of steam in steam or other 
boiiers or vessels, Adam Dixon, Howard-road, Penge, Surrey. 

3806. Improvements in machinery for Grixpinc and Potisnina the 
Surraces of Stone and Metat, William Robert Lake, Southampton- 
buildings, London.—A communication from John Henry Volk, Chicago, 
Illinois, U.S. 

3807. Improvements in apparatus for Drawiye or Ratsinc WATER or 
other liquids, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Philibert Vabe and Hippolyte Cuau, Paris. 

3808. Improvements in apparatus for WasHING CLoTHEs and other similar 
articles, Thomas Hawksworth and Joseph Chaffer, Thorneliffe, York- 
shire.—A communication from John Eaton, Blairtown, Canada. 

8809. Improvements in the manufacture of articles known as Scotcu 
Bonnets, and other plain and fancy hosiery, and in machinery employed 
in such manufacture, Joseph Tilley, Leicester. 

8810. Improvements in the construction of BARLEY MILLs, and mode of 
employing the same for dressing and cleaning rice or other grain, 
William Robert Marsh, Bromley Hall, Bromley, Middlesex. 

8811. An improved Rippte for separating rice, William Robert Marsh, 
Bromley Hall, Bromley, Middlesex. 

3812. Improvements in the manufacture of Corper Since PLATEs, 
William Sumner and Eric Hugo ‘Waldenstrém, Salford, Lancashire.— 
4th November, 1874. 

$815. Improvements in Borr.es for containing AFRATED Liqurps, and in 
Storrers applicable thereto, such stoppers being also applicable for 
other purposes, John Edwards, New Garden-street, Hull, Yorkshire. 

3817. An improvement in MecnanicaL Oroans or WinD INstRuMENTS of 
the military concert or band and similar description, sometimes called 
*‘orchestreons,” Chiaro Frati, Farringdon-road, London. 

8819. Improvements in hi for the facture of Parer Pur, 
Jean Prosper Labrousse, 8t. Junien, Haute Vienne, France. 

3821. An improved process and machinery for obtaining from various 
vegetable substances Fisres suitable for Srinnino and FEvtine 
purposes, Harrison Benjamin Mecch, Chancery-lane, London, 

3825. Improvements in apparatus for SigNaLLina on Ratiways, Samuel 
Morley, William-street, Stockton-on-Tees.—5th November, 1874. 












_?. PeraMButators, William Gadd, Barton Arcade, Manchester.—3rd 

uly, 1874. 

2337. Linen Buttons, &c., William Empson ahd William Palmer, Birming- 
ham.—4th July, 1874. 

2355. Fasteninos of Souitarres, Steeve Links, &c,, Thomas Kendrick, 
Balsall Heath. 

2356. SprraL Srrinos, Wilhelm Friedrich Braun, Salisbury-square, 


ndon. 

2362. Sow1no Porators, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Louis Adrien Couteau._. 

2363. Cartripoces, &c., James MacNaughton, Edinburgh, N.B. 

2367. Botters and Furnaces, Nicholas Demetrius Spartali, Liverpool. 

2369. Stark Treap and Pavina Bock, William Cotter, Holloway, 
London.—6th July, 1874. 

2376. Dressinc, &c., Fipres of Sirk, Frax, Hemp, &c., John Turner 
Wright, Universe Works, Poplar, London, and William Henry Laidler, 
Poplar, London. 

2278. Curtinc Hepaes, &c., Joseph Walton, Wilmslow. 

2379. REGULATING the ApMissIoN of Arr to Furnaces, &c., Ellis Rowland, 
Manchester. 

2381. Workine Brakes, Thomas Harding, Mancherter. 

2383. SEAM-STITCHING and CLOTH-STRETCHING MACHINE, William Morgan- 
Brown, Southampton-buildings, London. — A communication from 
Alfred Sumner Dinsmore.—7th July, 1874. 

2392. Frepine Woot, &c., to Macuines, Jonas Tatham, Glasgow, N.B. 

2396. Picks, Matthew Dodds, Bedburn. 

2401. AppLyrnc BRAKE Power to VEHICLES, James Lewis, Great Queen- 
street, Lincoln’s-inn, London, 

2404, CarsuRetTiInG Arr or Gas, Henry Edwin Cooper, Bethnal-green- 
road, London,—8th July, 1874. 

409. Distnrectinec, &c., Gases from Sewers and Drains, Frederick 
Dixon, Cliftonville, Brighton. 

2414. Boots and Snoes, Daniel Mills, Birmingham,—Partly a communi- 
cation from Charles Goodyear, jun. 

2415. Riaoine, Pressine, and CoTriine Fasrics, William Mellor, Eustace 
Wigzell, and Joseph Pollitt, Sowerby Bridge. 

2416. Sewina Macuines, Robert Wilson Morrell, Thomas Parkinson, and 
Joseph Parkinson, Bradford. 

2419. RENDERING Fatry SupsTances and AnrMaAL Matrer, William Robert 

ke, South ton-buildings, London.—A communication from Henry 
8. Firman. 

2420. Sewinc Macaines, Thomas Daniel Wanzer, Great Portland-street, 
London.—A communication from Joseph Burt McCune.—9th July,1874, 

2425. Fasrics usable as FLoorctotrus, &c., Thomas Rowan and John 
Robertson Reid, Glasgow, N.B. 

2426. Tuckers for SewinG Macuines, Andrew Barrett, Piccadilly, 
London.—A communication from Joseph Barrett.—l0th July, 1874. 

2431. Stop Vatves, Charles Whitton, Leslie, N.B. 

2432. InpicaTING the Speep of Revo_vinc Macatnery, Marshall Arthur 
Wier. Abchurch-lane, London. 

2433. Waterproorina, Alfred Mortimer Job, Cannon-street, London. 

| 2424. CHarGiNG and Drawina Retorts, Samuel Hillyer Warren, Crewe, 

and Percy John Wates, Greenwich. 

| 2438. Preventine Incrustation, &c., in Steam Borters and Econo- 
MISERS, Feargus O'Connor Robinson, Manchester. 

2439. TREATING Sewace Water, &c., Augustus Edward Schmersahl, 
Manchester. 

24 ro Steeve Links, &c., John Boultbee Brooks, Birmingham,—l1th 

uly, 1874. 

2445. Economisina Coat or Woop, Thomas Arthur Cochrane, Lillington- 
street, Pimlico, London. 

2451. Antiseptic Fertitiser, William Edward Newton, Chancery-lane, 
og communication from Robert Augustus Chesebrough.—i3th 

uly, 1874, 

2455. ExXamintnc Metatcic Suarts, &c., for Detectinec FLaws, Robert 
Baird Handyside and Stephen Alley, Glasgow, N.B.—14th July, 1874. 
2469. Looms for Weavina, James Greenwood, Bradford, and Sam Balme, 

Halifax.—1l5th July, 1874. 

2482. Diminisaine the Roiurne Action of Surps, &c., William McNaught, 
sen., Rochdale. 

2487. Crapine Harr, &c., James Jowett, Bradford. 

2438. REGENERATOR Furnaces, Charles Denton Abel, Southampton- 
——e Chancery-lane, London.—A communication from Morrison 

‘oster. 

2406. Poriryinc and Fitterino Water, William Lloyd Wise, Chandos- 
chambers, Adelphi, London. — A communication from Adolphe Le 
Tellier.—16th July, 1874. 

2501. Coan and Rock-curtine Macntnes, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Horace Fowler Brown, 
James Gray Niblock, William Henry Zimmermann, and John Stirling 
Alexander. 

2512. Coke Ovens, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Arthur Gobiet.—17th July, 1874. 

2524. FIREPROoF StRucTURES, Franc Sadlier Brereton, Lincoln’s-inn-fields, 
London.—18th July, 1874. 

ee Sugar, &c., William Whitthread, Liverpool.—20th July, 





2647. PRerarina Surerrnospuate of Lime, Rudolf Giebermann, Lower 
Thames-street, London.—2l1st July, 1874. 

2596. Fastenina for JEweLLery, &c., John Comptop Weeks Jefferys, 
Tottenham-court-road, London.—24th July, 1874. 

2612. ConsTrucTING and MountinG SteaM Botcers, William Rudd Oswald 
and Thomas Ridley Oswald, Sunderland.—25th July, 1874. 

2684, Srgam Boiters, Thomas Ridley Oswald, Alfred Oswald, William 
Rudd Oswald, and Frederick Hermann Weyergang, Sunderland.—1s¢ 
August, 1874. 

2753. Winp Musicat Instruments, John Garrett Tongue, Southampton- 
buildings, Chancery-lane, London.—A communication from Madame 
Bessun.—8th August, 1874. 

2875. Peinters’ INKING Routers, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Joseph Henry Osgood.— 





Patents on which the Stamp Duty of £50 has been Paid, 

3020. SMALL SpHeres usually called MARBLES, Thomas Norman, Runcorn 
Cheshire.—9‘h November, 1871. 

3031. Courtine, &c,, TexTiLe Fasrics, John Schofield and William Mellor, 
Sowerby Bridge, Yorkshire.—9th November, 1871. 

3052. Smirus’ Force, William Robert Lake, Southampton-buildings, 
London.—11th November, 1871. 

3056. Motive Power, Edmond Geisenberger and Gabriel Cherpit, Brussels, 
Belgium.—13th Novewher, 1871. 

3054. Stockines, Bexrs, &c., Robert Barlow Cooley, Nottingham.—l1th 
November, 1871. 

3059. Fotpine Cuairs, &c., Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—13th November, 1871. 

3091. BREECH-LOADING SMALL ARMs, John Thomas, Birmingham.—l5th 
Novenber, 1871. 

3214. PeocEep Boors and Suors, Edwari Thomas Hughes, Chancery-lane, 
London.—28th November, 1871. 

3222. Stays and Bopices, &c., William Thomas, Cheapside, London.— 
20th November, 1871. 

8058. Frre-arms, George Penton, Queen-street, Ratcliffe, London.—13th 
November, 1871. 

3060. Manure, &c., William Henry Hughan, Salford, Lancashire.—13th 

ip November, 1871. 

3109. TreaTiING Wire Gauze, Alexander Melville Clark, Chancery-lane, 
London,—16th Noveinber, 1871. 

8128. BurG.ar-proor Sares, William Corliss, Providence, Rhode Island, 
U.S.— 18th November, 1871. 

$241. Puriryina Pararrine, John Hodges, York Cottages, York-road, 
Wandsworth, Surrey.—30th November, 1871. 

3064. SrekERING ENaines, Alexander Carnegie Kirk, Glasgow, Lanarkshire, 
N.B —14th November, 1871. 

3070. Sorr Mera Pires, Alexander McCallum Gordon, Liverpool.—14th 
November, 1871. 

3074. TENONTING Macuines for Curtina Woop, Charles Mansfield Lloyd, 
South Lambeth, Surrey.—15th November, 1871. 

3075. O11 Lames, Robert Westell Kemp, Church, near Accrington, Lanca- 
shire.—15th November, 1871. 

3081. Steam Pumps, &c., John Clarkson, Glasgow, Lanarkshire, N.B.— 
15th November, 1871. 

3112. SuprorTinG, Beps, &c., in Vesseis, John Evans, Southampton- 
buildings, London.—17th November, 1871. 

3145, Feepine Steam THRasHING Macuines, Joseph Musson Wilders, 
Croxton-Kerrial, Leicestershire.—21st November, 1871. 

3191. Cur Naits and Tacks, William Taylor, Aston, near Birmingham.— 
25th November, 1871. 





2ist August, 1874. 

| 2039. TREATING Woop, &c., William Edward Newton, Chancery-lane, 

| London, — A communication from Dr. Richard Mitscherlich. — 27th 

| August, 1874. 

| 2084. IRon and Sree, William Alexander Lyttle, The Grove, Hammer- 

smith.—lst September, 1874. 

| 2004. Unitine the Sotes and Urrers of Boots and Suoss, &c., William 

| Morgan-Brown, Southampton-buildings, Chancery-lane, London. — A 

| communication from Everett Preston Richardson.—2nd September, 1874. 

| 8082. Rorary Sream Enaine and Pump, William Cooper, Clarendon 

| House, Bridge-road, Southampton.—Sth September, 1874. 

3100. CapsuLinG Borrtes, &c., Alexander Melville Clark, Chancery-lane, 
—-s communication from Antoine Bosquet.—9th September, 

3102. CuTTine and CoLLectinc Growine Crops, &c., George Taylor Yull, 
Bedford.—10th September, 1874. 

3139, Furnaces, Pans, &c., for the manufacture, crushing, and sacking 
of salt, Thomas Barrow, Rock Ferry.—14th September, 1874. 

ee Macurvnes, John Mountain, Birmingham.—23rd Septeider, 
8 








3292. Preventine or Dimintsuine Smoke in Furnaces, William Darlaston, 
Aston, near Birmingham, and William Hawkins, Brierley Hill.—25th 
September, 1874. 

3310. Twistina, &c., Topacco, James Edward Hyde Andrew, Stockport. 
—28th September, 1874. 

a for Bort.es, Frederick Baron Michell, Truro.—l1st October, 


+ bnila: 
‘b> 





3379. Lamps or Lanterns, Edward Parkman, Southamp 
London.—A communication from J. R. Forbes,—3rd October, 1874. 

3485. Putpine and Expressinc Juice from VEGETABLE SuBSTANCEs, &c., 
Jobn Patterson, Belfast.—10th October, 1874. 

3515. Evecrric Communication between Rartway Trains, Sir David 
Lionel Salomons, Broom-hill, Tunbridge Wells.—13th October, 1874. 

a Bose Net or Twist Lace Macuines, James Whitehouse, Notting- 


am. 

8528. PrintinG MACHINE, Michael Alissoff, St. Petersburg. 

3531. Sprinninc and Dousiino Macuinery, John Hutcheson, Glasgow, 
N.B., and Thomas Henry Rushton.—14th October, 1874. 

3549. Direct-actinG Pumps, John Hamilton, Smethwick.—15th October, 
1874 


8586. Steam Borters, James Matthews, Dunwear Villa, Bridgwater. 

3595. Stoprrne and Unsroppina Borries, Edgar Breffit, Upper Thames- 
street, London.—19th October, 1874. 

3613. Puriryine and CLariryine the Reruse Water of Breweries, &c., 
Frederick Arthur Paget, Seymour-chambers, Adelphi, London. — A 
communication from Jean Alexandre Bérenger and Johann Stingl.— 
20th October, 1874. 


Patents on which the Stamp Duty of £100 has been Paid=| , Palace-yard, Westminster. 


3221, Locomotive Enoines for mountain rail or tramways, Robert Francis 
Fairlie, Gracechurch-street, London.~ 14th November, 1867. 

3227. Maxine Cops, James Combe, Belfast, Antrim, Ireland.—l4th 
November, 1367. 

$244. Fire-Licnrers, James Templeman, Glasgow, Lanarkshire, N.B.— 
15th November, 1867. 

3263, Openine and CLeanina Corton, &., Edward Lord, Todmorden, 
Yorkshire.—18th November, 1867. 


Notices of Intention to Proceed with Patents. 


2297. Worxino Locomotive Encings, Joseph Ward, West Gorton, near 
Manchester.—2nd July, 1874. 


8653. PResERVING PricHarps and other fish, Charles Edward Fryer, Old 
Palace-yard, Westminster. 

8662. Naitrinc Boxes, William Robert Lake, Southampton-buildings, 
London.—A communication from John H. Foster and Charles E. Culver. 
Te. iovomiannn Haines Lawes Guenie wnt Stier Riliiliian Oe selbe 

3679. SoLiTarREs, SLEEVE LINKs, and other ‘or icles 
of dress and jewellery, David Cutler, —24th October, 1874. 

8722. Raitway §1enats, George Whyte, Northview, Elgin, N.B.—28th 


October, 1874. 

$741. Irons to be Heatep by Gas, Edward Richard Hollands, Stoke 
Newington-green, South Hornsey, and Leonard William Cubitt, Church- 
road, Islington, London.—29th October, 1874. 

8756. CLEANING and PotisHine Knivss, &c., William Hardy Kent, Kirby- 
street, Hatton-garden, London.—30th October, 1874, 





8652. PReseRvING PitcHarps and other fish, Charles Edward Fryer, Old. 





8762. Pavinc, Edwin Guthrie, Manchester.—3lst October, 1874. 
8774. Sewinc Macuines, Owen Robinson, Champion Works, Kettering.— 
November, 1874, 

8790. REFRIGERATORS, William Robert Lake, Southampton-buildings, 
London.—A communication from John Jones Bate.—3rd November, 
1874. 

$802. Motive Power, John Henry Johnson, Lincoln’s-inn-fields, London 
—A communication from Charles Faivre. 

3806. GrinpING and Po.isnine the Surraces of Stone and METAL, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from John Henry Volk.—4th November, 1874. 

3821. Fisres suitable for Spinnina, &c., Harrison Benjamin Meech, 
Chancery-lane, London.—5th November, 1874. 








All one having an interest in ing any one of such applications 
should leave particulars in writing of their objections to such applications 
a — of the Commissioners of Patents within twenty-one days of 

ate. 


Lisc of Specifications published d 
14th November, 1874. 
1000, 4s. Sd.; 1092, 8d.; 1099, 6d.; 1100, 10d.; 1102, 10d.; 1107, 10d.; 
1112, 10d.; 1116, 6d.; 1119, 10d.; 1125, ldd.; 1126, la. 2d.; 1131, 1s. 6d; 
1140, 10d.; 1147, 6d.; 1149, 1s.; 1155, 1s.; 1156, 10d.; 1158, 10d.; 1163, 8¢.; 
1171, 10d.; 1172, 8d.; 1178, 10d.; 1180, 10d.; 1181, Is.; 1182, 8d.; 1183, 8d.; 
119), 1s. 2d.; 1196, 4d.; 1197, 4d.; 1199, 10d.; 1200, 4d.; 1201, 4d.; 1204, 
4d.; 1206, 4d.; 1208, Sd.; 1210, 4d.; 1211, 4d.; 1212, Sd.; 1216, 6d.; 1218, 
Sd.; 1222, 4d.; 1224, 4d.; 1227, 4d.; 1228, 4d.; 1230, Sd.; 1231, 10d.; 1235, 
4d.; 1236, 4d.; 1237, 10d ; 1240, 4d.; 1242, 4d.; 1243, 4d.; 1245, 4d.; 1246, 
4d.; 1252, 4d.; 1255, 4d.; 1258, 4d.; 1260, 4d.; 1262, 4d.; 1263, 4d.; 1332, 
10d.; 1435, 4d.; 1470, 1s.; 1482, 10d.; 2339, 8d.; 2606, 10d.; 2650, Sd.; 2726, 
8d.; 2810, 8d. 





the week ending 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ton-buildings, Ch "y-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 





1513. TREATING AND PREPARING OREs FoR SMELTING, F. Wigg, Runcorn. 
—Dated 30th April, 1874. 

This consists in mixing the said ore or ores with tar, pitch, resin, or 
any of them, forming the mixture into blocks or other shapes under 
pressure, and finally heating. 

1514. Finisuinc tHe Epoes or tue Sores anp HeeEts or Boots AND 
Suoes, C. H. Southall, Leeds.—Dated 30th April, 1874. 

This invention consists in so arranging and constructing a machine 
that when motion is given to it the boot or shoe is caused to move very 
slowly, whilst a rapid backward and forward friction motion of an iron 
or setter is brought to bear against the edge, and thereby produce in a 
very short time the required finish ; the working of the iron or setter 
being ~ one to one worked bya man performing the same kind of labour 
by hand. 

1515. Lanpavs, or sucn LIKE CaRRIAGES, B. T, Newnham, Bath.—Dated 
30th April, 1874, 

The object of the invention is to obtain a landau or such like carriage 
with a roomy body adapted to earry four persons inside, two on the 
back, and two on the front inside seats, but which for the purpose of 
light draught for one horse shall have the front and hind wheels brought 
considerably nearer together than can be accomplished in such like car- 
riages as at present arranged. The back part of the body from the door 
is extended backwards and rests over the hind axle, and the back seat 
is carried back correspondingly, so that the front edge of it, in place of 
coming forward to about a line with the door, is consequently much be- 
hind that line, whilst the extent of the part of the body in front of the 
door is proportionally reduced, and the front or outer line of the front 
seat extends towards the back of the body to a line towards the middle 
of the doorway, but is formed with rounded ends to facilitate ingress 
and egress. The lower part of the doors and the pillars at the hinge side 
sre formed inclined, so that the doors are considerably narrower at the 
lower than at the upper parts of them, to prevent injury by the hind 
wheels ; and in order to afford increased depth of room for the glass to 
such door the inclined portion of the door is formed open or slotted to 
allow one corner of the frame of the glass to pass into and even through 
it into a suitably formed recess in the standing pillar of the body. The 
front part of the folding head may when folded be received in part under 
the driver’s seat as inother carriages. 


1516. Toxracco anp Ow, J. W. Gibson, Dundalk, J. P. Kennedy and A. 
Prior, Cavan.—Dated 30th April, 1874. 

This invention relates to the heating, pressing, and cooling operations 
in the manufacture of roll or coil tobacco, the apparatus employed for 
the purpose being equally applicabl e facture of oil, and con- 
sists of hollow or cellular chambers into which steam, hot air, or hot 
water is introduced forthe purpose of heating. The tobacco or oil tu be 
heated is encircled either by a cylinder or ropes ; the said cylinder may 
be either in two parts, bolted together, or in one piece; a screw passes 
through the chambers and tobacco or substance from which the oil is to 
be expressed, and by which screw it is pressed, so that in lieu of con- 
ducting the facture as usual in an ordinary press, it is done in 
sections. The cooling process is accomplished by the admission of com- 
pressed air from a receiver or reservoir to the;chambers ; the receiver may 
be immersed in a current of cold water to effect a rapid reduction of 
temperature, or cold water may be made to circulate through the 
chambers, or the heating chamber may be replaced by cold plates. 
Tobacco manufactured by this process assumes an annulated form, the 
unsaleable core being dispensed with. 


1517. Biocks ror Printinc, P, M. Shanks, Red Lion-square.—Partly a 
communication from J. R. Johnson, Algeria.—Dated 30th April, 1874. 
This invention relates to means, materials, and apparatus employed in 
producing blocks for surface printing. A matrix block is prepared of 
chinafelay or other like earthy matter finely divided, which may be mixed 
with starch or gum, or of plaster of Paris dried and saturated with an 
alcoholic solution of shellac. This block is placed on a floating table 
having freedom of longitudinal and lateral movement under a vertical 
rapidly revolving drill, and the table is connected in the manner of a 
tograph or —- with atracing point, which is guided by hand 
along the lines of the design to be — ; so that the drill cuts hollows 
in the matrix, corresponding to the lines of the design, to a depth deter- 
mined by the vertical adjustment of the drill and to a scale determined 
by the proportions of the pan ph or eidograph arms. For cylin- 
drical surfaces the floating table has freedom of longitudinal and rotary 
movement. The matrix thus prepared is employed as a mould for stereo- 
typing or electrotyping the ting block which has prominences on its 
surface correspon to the hollows of the matrix. 


1518. SepaRatine FLour or Meat, J. 7. McNally, Brooklyn.—Dated 30th 
874. 


April, 1874. 

In this improvement the bran duster is made of a cylinder partially or 
entirely lined with card clothing, against which the bran is thrown by a 
revolving beater or brush; and the flour or meal is removed by the 
points of the wires of the card clothing ; wire cloth ina separate cylincer 
or alternating with the card clothing, allows the flour or meal to pass 
away; and the bran and other foreign substances are retained and 
delivered at the bottom of the machine. 


1519. Spark Arresters, J. H. Johnson, Lincoln’s-inn-jields.\—A com- 
munication from H. G. Holmes, New York.—Dated 30th April, 1874. 
The invention relates to an improved spark arresting smoke pipe for 
arresting the sparks or ashes impelled through the smoke pipes or stacks 
of locomotive and other boilers. It consists of a curved exterior pipe or 
flue attached to and communicating at one end with the smoke box, and 
opening at its other end into an enlarged central chamber provided at the 
top with eduction = or flues communicating with the atmosphere, 
and at the bottom with a water tank fitted at its upper part with inclined 
shelves or guard plates, so as to form pockets or spaces in the sides of 
the said tank, in such a manner that the products of combustion driven 
through the smoke box by the exhaust steam pass through the curved 
exterior pipe or flue, and oe agp | the inclined shelves or guard er 
strike the water in the tank obliquely, and in so doing are re ected 
upwards inst the back surface of the enlarged central chamber, and 
from that gh the interior of the latter and through the eduction 
pipes or flues at the top of same into the atmosphere. The effect of this 
operation is that the sparks, cinders, or ashes are intercepted or retained 
by the water, and lodged in the pockets or spaces formed by the inclined 
shelves or guard platesin the tank ; the g prod busti 
alone ping through the eduction pipes or flues into the atmosphere. 


B Louth. 4, huildi Holborn.— 


1520. Tones ror Satap, A. Pp v7 “ 
A communication from A. L. Lenoir, Paris.—Dated 30th April, 1874, 

A The feature of novelty of this yr consists in gee — 

or serving salads, asparagus, hors d’ceuvres, sugar, and su e 

articles, in’such sway that the bowls thereof shall always be kept 

eo hen not in use. This is obtained by an arrangement of 5) 
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in sockets provided in the handles for that purpose. 
may be used for mixing, and are easily put together again 
for serving purposes. 
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1521. Prosecrites ror OrpNANCE, J. Vavasseur, Bear-lane, Southwark.— 
« Dated 30th April, 1874. 

This provisional specification describes inserting solid metal rings into 

ves formed around projectiles, and means of doing so. Also apply- 

g in asimilar manner a solid tube to the tail end of a projectile to pre- 
vent windage. 

1522. Sicwats anp Brakes on Rartway Trains, LOocKInG AND 
Ustockixe THE Doors oF Rarpway CARRIAGES, AND EconoMISING 
Fuet 1x Locomotive Enornes, R. D. Sanders, Bombay.—Dated 30th 

“April, 1874. 

According to this invention an exhaust or vacuum produced by a 
steam jet is used to effect the working of signals and brakes on a train, 
and to lock and unlock the doors of the carriages, and to serve the pur- 
pose of a fecd-water heater, and to supply water to the boiler without the 
use ofa pump. Tbe exhaust is in connection with a cylinder in which a 
piston works, and the said cylinder is in communication with a con- 
tinuous pipe along the train. On the rupture of the train, or on admitting 
air to the pipe by a passenger, a steam whistle or other signal is soundea. 
The power of the steam jet is made variable, a less exhaust power being 
required to work the signal than is required to work the brakes. The 
power of the steam jet 1s regulated b bani under the control of 
the engine driver, whereby he can at pleasure throw on the full power of 
the jet for working the brakes. The exhaust muy either work the brakes 
directly or indirectly. The signalling and working the brakes may be 
effected by independent pipea on the train. The fastening an fast 
ing of the doors of the carriages is effected by a piston in a cylinder acting 
upon bolts, their return motion being effected by a spring, the steam 
jet, after it has produced the exhaust for working the signals and brakes, 
is used for conveying the waste steam and hot water from the cylinders to 
the tank fcr heating the water therein before it is supplied to the boiler. 
The steam jet is also used for supplying water to the!boiler. 


1523. Ice, 7. L. Joyce, Kast Moulsey.—A comiunication from I. Selten, 
Vienna.—Dated 30th April, 1874. 

This invention relates to the manufacture of ice by the expansion of 
carbonic acid gas generated under great pressure, and the gas after 
passing through various vessels is caused to work a double-action pump. 
1524. Artiriciat Leatner, C. Muratori, Burton-crescent, London.—Dated 

30th April, 1874. 

Any cotton, linen, or cloth fabric is immersed for four days in a bath of 
alum and muriate of soda dissolved in water. It is then dried and 
immersed for a few minutes in a second hath composed of waste glove 
leather dissolved in water. The fabric is then treated in the same manner 
as ordinary leather after tanning. 

1525. TransMittine Motion on Rattways, J. G. Tongue, Southampton- 
buitdings, Choncery-lane.—A communication from 0. McC. Chamberlain 
and L. H. Mandelbaum, New York.-—Dated 30th April, 1874. 

This invention relates to improved means for communicating propelling 
action to and simultaneously arresting the revolving motion of the 
several wheels of the trucks or cars in a railway train, or certain of them, 
whereby increased traction or a quicker stoppage and sundry other 

van are obtained. The i tion also ists in a certain combi- 
nation of toothed wheels, pinions, chain pulleys, and chains for trans- 
mitting or arresting the ones power throughout, or by the several 
wheels of the cars or trucks in a train, or certain of them. 

1526. Preventine Decay or Woop, Sir F. C. Knowles, Lovell’s Hill,— 
Dated 30th April, 1874. 

This consists in preventing the decay of wood and other ligneous fibres 
by making use of the liquor produced from saturated peat in its natural 
state for that purpose. 

1527. Sewinc Macuines, T. B. Bishop, Regent-street.—Partly a communi- 
cation from G. H. Bishop, New York, and H. M. Hall, Philadelphia.— 
Dated 1st May, 1874. 

This invention comprises a peculiar mode of mounting the fly-wheel of 
sewing machines, whereby the machine is prevented from heing driven 
in the wrong direction. and the unnecessary wear and tear of the sewing 

hanism whilst spooling or winding is avoided. Also a spring treadle 

which eases the action of the foot and brings the crank of the machine 
always on the proper side of the dead centre when at rest, thus avoiding 
the turning of the machine in the wrong direction at starting. Alsoa 
self-contained embroiderer, and a peculiar vibrating V-shaped cam action 
for working the vibrating arms of the said embroiderer. Also a spring 
clip oil-can holder or attachment for the table of asewing machine. Also 
a self-threading corder made with split guide eyes, having flaring lips 
for the insertion of the cord woes Ae vag in lien of threading in the 
usual way. Also a peculiar scroll binder, with laterally adjustable scroll 
tube and a curved guiding spring for — the binding against the 
back of the scroll. Also the combination with those attachments which 
are intended to be fitted on to the presser foot of a hinged clip and eccen- 
tric-headed adjusting screws, for nicely adjusting the attachment on the 
foot. Also an improved tuck marker, which strokes the fabric down- 
wards by a yielding or spring pressure over one side of the fixed knife- 
edge, whilst the fabric is simultaneously held or pressed down on the 
opposite side. 

1529. Urivistnc Waste Propucts or CHemicaL Works For ConsTRuctT- 
nc Bricks, W. McAdam, Glasgow.—Dated 1st May, 1874. 

The feature of novelty which constitutes this invention is the employ- 
ment of ‘‘chrome waste” in combination or admixture with soda waste 
or potash waste for the manufacture of bricks or blocks for buildings or 
analogous structural purposes. 

1534. Poriryinc THE QuinompiIne or Commerce, W. H. M. Blews, Bir- 
minghain.—A communication from Dr. J. B. de Vrij, The Hague.— 
Dated 1st May, 1874. 

The invention consists in treating the dark brown solution of the 
quinoidine of by means of a solution of hyposulphite of sodium 
or other salts whereby the solution is deprived of a dark resinous matter, 
and the quinoidine thus purified forms with acids very soluble compounds, 
which do not melt at a temperature of 212 deg. Fah., and form a powder 
which is only very slightly coloured. 

1536. Sotip FLancep Metatiic Carrripce Cases, /. Bradley, Ward 
End.—A communication from Gen. H. Berdan, New York.—Dated 1st 
May, 1874. 

In manufacturing solid flanged metallic cartridge-cases according to 
this invention, a fillet or bevelled shoulder is formed forward of the 
flange, and at the junction of the flange with the shell, and in combination 
with the said fillet the inventor formsa circular groove or recess in the 
forward face of the flange. One side of the groove or recess is formed by 
the bevelled face of the said fillet or shoulder, the other side of the groove 
makes an acute angle with the outer circumference of the flange, at 
the rear of the flange he forms a bevelled shoulder at an angle of not less 
than 45 deg. from the axis of the shell, the outer diameter of which 
bevelled shoulder is about equal to the outer diameter of the case, and the 
inner diameter of the bevelled shoulder is somewhat less than the in- 
terior diameter of the case. The inventor leaves a flat surface around 
the cap chamber in order to give a good bearing surface for the head of 
the case against the face of the bolt. The rear surface of the face of the 
flange is about rectangular to the axis of the cartridge-case. 

1539. Looms ror Weavine, A. M. Clark, Chancery-lane.—A communi- 
cation from W. Nuttall and T. Isherwood, Westerley, and C. R. Broad- 
bent, New York.—Dated 1st May, 1874. 

This invention consists of a comb of one or more wires or feelers and 
devices for presenting them after the shuttle passes behind the weft 
thread in advance of the reed, to comb the weft or filling towards the 
feelers of the weft fork used for throwing off the stripper lever to insure 
the raising of it properly when the weft is present, the said comb and the 
stopping mechanism being located at the front and near the middle of the 
loom or thereabouts, thus saving the necessity of employing an arrange- 
ment of stopping mechanism at each edge of the warp. According to 
another method the ap t ists of an arrang t of devices for 
causing the tripping of the stripper lever when the weft is not present, 
by which that portion of the ag pe may be dispensed with which in 
the first method is arranged in front of the cloth roll, so as to require to 
be removed for removing the cloth-roll. 
10m. a Licuts, G. Payne and J. W. Freestone, Millwall.—Dated 1st 

‘ay, i 

The First part of the said invention relates more icularly to the 
outside case of night-lights, and consists in fix: in the same a disc of 
suitable material. The Second part relates to fixing the wick in the said 
disc out of the centre of the same. The Third part relates to providing a 
wick which will retain its proper position during the burning of the night- 
light. The Fourth part relates to securing the said wire and fibrous 
strands together by gimping. And the Fifth part to making the wicks of 
night-lights of bibulous or unsized paper. 

1542. Looms, J. H. Johnson, Lincoln’s-inn-fields,—A communication from 
A. Villeminot, Paris.—Dated 1st os 

This invention has for its object the o! “yy continuous supply of 
weft thread into the shed or —— of the or warp is, and 

thus obviating the ity for stopping the loom when a breakage or 
lack of the weft thread occurs, and consists of a peculiar arrangement and 
combination of apparatus whereby in the case of a failure of the weft 
thread from any cause whatever the shuttle in operation is removed and 


























replaced by another having a fresh supply, and the end of the broken 
thread is automatically withdrawn without its being requisite to arrest 
the motion of the loom. 
1544. Macuivnes anv Toots, G. A. Crow, Newcastle-on-Tyne.—Dated 1st 
itoy, 1874. 

vention relates, First, to improved ar ts of machinery 

SEncotne Wer, Wis oman eceeting $s thom tmuerensent & Samed 
a provements, a fix 

> ie teateeiet ie hemmal koran nautee disc, guided in 
the ordinary wsy of shaping or slotting machine. ma- 





tion is given to this bar, so that the cutting tool will reciprocate in the | 

segments of a circle, and cut a corresponding shape to the curve of the 

bar, a fresh surface being brought er the tool after each cut. The in- 
vention is also applicable to slotting, shaping, or planing machines. The 

Second — of this invention relates toa peculiarly constructed tool- 

holder, the cutter or tool passing through the axis of the tool-holder, and 

beiig fixed in it by an eye or set bolt to prevent the tool or cutter from 
moving in longitudinal direction. The tool-holder is screwed and a bolt 
screwed into the holder down or on to the cutter or tool. It could also 
be held in its place by acutter or key, but the former method is preferred. 

The holder is moved as required by a worm wheel and screw. The Third 

part of this inventfon relates to the feed-cutting motion of the planing 
hi It ists in working the upright rod on which the paw] is 

by a lever working direct on the end of the upright rod, the lever being 
at an angle when at rest. In order to regulate or give more or less fee 
the bar that moves the tool is screwed, on this a hand wheel is mounted, 
also screwed, the boss of which rests on the guide of the pawl rod. Thus 
the rod can be raised or lowered, and any desired feed given to the 
cutting tool. 

1551. Patrern or Movutpixe Prates, A. Chamberlain and J. Smith, 
Birmingham.—Dated 2nd May, 1874. 

This invention consists in making the said pattern or moulding plates 
either by casting both the plate and the patterns in one piece, or casting 
the patterns on a metallic plate. A mould having been aes of the 
half patterns to be cast, the plate is placed “2 the mould and the metal 
castinit A plate having on one face the half patterns is thereby pro- 
duced. Or balf patterns may be cast on opposite sides of the plate. In 
making the plate and patterns by casting, a half mould is taken and the 
casting effected in an open box, so as to cast a plate of the required thick- 
ness, or two half moulds are taken and adjusted the required distance 
apart. By the casting process a plate having the patterns on one face or 
on both faces is produced. 

1565. Heatep Air-motors, R. Gottheil, Berlin.—A communication from 
the Berlin-Anhalt Machine Manufacturing Company.— Dated 4th May, 
1874. 

Acoording to this invention a horizontal cylinder consisting of a front 
open part cooled by cold water and a back closed part heated by a furnace 
contains in its front part a piston connected by a rod to rocking arms 
connected to a crank on a fiy-wheel shaft. The back part of the cylinder 
contains a displacing pluuger, the rods of which pass through the piston 
and are connected to rocking arms connected te a second crank placed at 
an angle to the first-named crank. The plunger works with a little 
clearance in the cylinder, being supported therein by ribs, so that the air 
can pass from the back part of the cylinder to the front part through the 
space between the plunger and the cylinder. By the above arrangement 
when the fly-wheel is turned both the piston and the plunger are caused 
to travel to and fro in the cylinder, but they are differently timed in 
their respective strokes. When the plunger is moved towards the heated 
end of the cylinder it causes the heated air to flow past the plunger into 
the front cool part of the cylinder, where the air becomes reduced in 
volume and pressure, and the pressure on the inner face of the piston is 
thus diminished. When the plunger is moved forwards the cold air is 
made to flow from the front part of the cylinder to the back part thereof, 
where its volume and pressure are inc , thereby increasing the pres- 
sure on the inner face of the piston, and these changes uf pressure on the 
piston are utilised as motive power. A friction brake is provided which 
can be applied to the rim of the fly-wheel, and which is connected to a 
governor, so that when the speed of the engine is too great the governor 
applies the brake. The piston hasacup leather packing which allows the 
external air to pass into the cylinder but prevents it from escaping. A 
cock is also tprovided in the piston, by opening which the air can be 
allowed to pass freely into and out of the cylinder on starting the 
engine. 

1572. Conpexsers ror Steam Pumpino Esxcines, H. Cherry, Handsworth 
—Dated 4th May, 1874. 

According to this invention the suction water of the pump flows through 
a valve into the upper part of a vessel, into which the exhaust steam 
flows, and the lower part of the vessel is furnished with a valve opening 
into a chamber in communication with the suction inlet of the pump. 
By this arrangement the exhaust steam alternately forces the water and 
air from the vessel into the chamber (from whence they are drawn by the 
pump), and is condensed by the water entering through the valve in the 
upper part of the said vessel. It is preferred to bine these improve 
ments with those described in the provisional specification filed by the 
present applicant on the 81st day of January, 1874, No. 404. 


1578. Burton, H. Willock, Ardrossan.— Dated 5th May, 1874. 

The invention consists of a button with a removable head to enable the 
shank to be passed through the button-hole. The head is hollow, is partly 
filled with caoutchouc, and is perforated to admit the shank top. A 
short transverse bar which on being turned one-fourth round falls into an 
internal ve in the material of the button-head, and is retained in that 

iti y the elasticity of the rukker. 


1587. Inpicatixe anp Rectstertnc VARIATIONS IN Pressure, WEIGHT, 
AND Temperature, J. H. Johnson, Lincoln's-inn-flelds, London.—A 
communication from Kedier and Co., Paris.— Dated 5th May, 1874. 

This invention relates to a peculiar arrang t and bination of 
aqpenains having for its object the indicating and registering or recordin 
of variations in pressure, weight, and temperature, on an enlarged an 
magnified scale, so to enable such variations to be indicated, read and re- 
gistered with greater facility than heretofore. In carrying out this in- 
vention as applied to the indicating and registering or recording of the 
variations of barometrical pressure, for example, it is proposed to emplo 
two spring barrels (the springs being wound up periodically) which 
barrels are capable of imparting motion through the intervention of a 
train of gearing to two light flyers, the arms of one or other of which 
are held or retained by the cross piece of the T hand or pointer of or 
attached to an aneroid barometer (when such is employed), whilst both 
flyers are stationary when the apparatus is in equilibrium by reason of a 
given average pressure being maintained. These barrels revolve in oppo- 
site directions and are connected by a differential train of gearing with 
an axis which may be provided with either a hand or pointer of suitable 
weight and dimensions for the purpose of indicating the barometrical 
variations on a large dial, or with a pulley carrying a chain which con- 
ducts a pencil or marker along adrum or cylinder set in motion by clock- 
work in any suitable manner, or with both in combination. If the baro- 
meter falls the hand or pointer furnished with a Tend recedes and 
liberates one of the flyers, and the corresponding barrel is then free to 
revolve ; when on the contrary the barometer ascends, its hand or pointer 
advances and releases the other flyer, thereby enabling its corresponding 
barrel to revolve whilst the former is held stationary. These motions of 
the respective barrels are transmitted to the hand or pointer on the axis 

ereinbefore referred to, or to the syd or marker, or to both, as the 
case may be, which is or are moved in the direction corresponding to the 
barrel then in operation, whereby a continuous indication, registration, 
or record of the variations in the pressure is obtained. 


1597. Looms ron Weavine, EB. @. Brewer, Chancery-lane, London.—A 
communication from P. J. Vitrant, Paris.—Dated ith May, 1874, 

A cylinder carrying rollers is employed instead of the ordinary cards. 
Mechanism is described for operating the cylinder and rollers. 

1805. Heapixo Meracric Cartripcr Cases, J. Bradley, Ward End, 
Warwick.— Dated 21st May, 1874. 

In carrying out this invention the inventor provides a circular bed, in 
which are fixed a suitable number of dies, and he causes the said bed to 
revolve intermittently by means of a ratchet motion actuated by a cam 
in the usual manner. Situated vertically over the said revolving bed, 
and towards the back of the dial, he arranges two plungers, which rise and 
full by the action of cranks formed upon one horizontal crank shaft, which 
is the principal shaft of the machine. The said cranks do not rise and fall 
simultaneously, but_the second follows the first, at an angular distance 
of about 50 deg. The plungers, therefore, which carry the heading 
—— or bunters do not descend upon their respective dies at the same 

nstant, although the descent of both of them is arranged to occur during 
the interval that the bed remains stationary. 


2153. Route Mitts, N. Stanyord, North Woolwich, and G. Bott, Mars- 
borough.—Dated 20th June, 1874. 

This invention relates to improvements in rolling mills or machine 
for rolling iron and steel wire or other like sections of rolled iron or stee 
For this purpose a wrought iron carrying bar is arranged below the rolls 
so as to work in a slide with bea: to carry the bottom loose 
spindle which rises and falls to suit any diameter of rolls and can easily 
be adjusted as the brasses wear thinner, until brasses are worn 
through, thus effectiug a great saving in the brass bearings. The chucks 
and brasses for the necks of the rolls are about half the usual size, the 
brasses being held in the chucks by dovetails which are cast solid on to 
the back of a brass bearing. A brass is down on the neck of the 
bottom roll by a spring which also presses the chuck and brass up 

_ the — qe top = a ae ~ 4 .- — are kept = 

ir r y pins or studs w work ti a r 
formed nut; the guides are also held firm by the studs ont wodgen. The 
guide box is held firm in its position by bolts and bearers secured in the 
standards. Springs are arran under the glands of the standards to 
keep the glands perfectly s' ly. The glands are screwed down so as to 
put a constant weight or pressure on the neck of the rolls. 

3677. Linx Motion, A, M. Clark, Chancery-lane, London.—A communica- 
tion from J. Sandall, jun., Charlottetown, Canada. —Dated 24th October, 


1874. 
The invention is to locomotive, marine, and 
strict remetrncesbnetcetingy 


























each connected with an eccen- 
tric and with other parts a central eccentric, by the rod 
of though hinged together. 


which the two parts are made te operate as 


8678. Rattway CarriaGe Axve-noxes, A. M. Clark, Chancery-lane, 
London.—A communication from C. A. Hussey, New York.--Dated 4th 
October, 1874. 

The invention consists in the application to aw carriage axle-boxes, 
for the purpose of rendering the same perfectly light and dust-proof, of 
leather or other flexible material attached by flanges or rings to the 
inner end of the box and with an outer ring which bears against the outer 
end of the wheel hub, so as toallow of the vibration of the axle. 

3694. Drepoine Boars, BF. Bazin, Paris.—Dated 26th October, 1874. 

The object of the invention is the rapid and economical removal of the 
sand, slime, and ooze from sunken vessels, from ports, harbours, straits, 
and soon. On each side of the dredging vessel and below the water line 
the hull is pierced with two holes constituting water entries; in these 
two holes two tubes are passed and are solidly fixed to the boat, and 
which in the hold are connected to two rotary lift and force pumps, and 
are firmly united outside to two other tubes, the two first-named tubes 
are connected to the two others by a flexible joint of leather or india- 
rubber, whilst the two latter are connected parallelly at their other end 
with a perforated suction tube supporting a flexible tube, through which 
water is forced by a pump for cleansing the suction tube externally and 
for preventing its getting gorged ; above and in communication with the 
pumps are two pipes, up which the liquid mud, slime, and ooze is forced, 
to be thence discharged into barges or on the banks of the river or other- 
wise. If barges are employed they are provided with valves at the 
bottom, worked from the deck by windlasses so that they can be rapidly 
emptied. Other forms of suction tubes are described in the specification, 
to which it is necessary to refer for an accurate description. 

83711. Davinc LumBer AND OTHER ARTICLES AND MATERIALS, G. Woods, 
Cambridgeport.— Dated 17th October, 1874. 

The claims to this complete specification are, First, the process, as 
herein described for drying lumber, &c., consisting in forcing water 
through a receptacle in the heated drying chamber, on the surface of 
which receptacle the moisture from the lumber, &c., 1s condensed and 
conducted from the drying room in a manner as herein shown and set 
forth, Secondly, an apparatus for drying lumber and other materials, 
consisting of a chamber a in combination with a pipe or receptacle b 6 
containing circulating cold water, and a conveyor ¢, as herein set forth 
and described. 

1528. Privies axp Watrr-cvosets, A. M. Fowler, Salford, and R. Husband, 
Manchester.— Dated 1st May, 1874. 

The novelty of this invention is, that they divert the ordinary yard pipes 
and drains of a house so as to pass slops and other waste waters through 
a suitably arranged basin underneath the privy seat with the effect of 
flushing away night soil to the outer drainage without special expense of 
water machinery or power. 

1530. Cistern ArpaRaTvs ror DiscHARGING OR FLUSHING AT INTERVALS, 
G. J. Brine and T. Alien, Southsea, — Dated 1st May, 1874. 

Cisterns with a moving bucket or chamber within them which may be 
tilted mechanically when desired, and its contents delivered to a discharge 
or flushing pipe, the said bucket or chamber being provided with one or 
more openings or orifices for filling from the water, by which the said 
bucket or chamber is surrounded or partly surrounded, when it falls back 
or is brought to its normal position within the cistern 
1531. Recutatixec anp Measvurine tHe Fiow or Gas, K. L. HW. Gereke, 

Berlin. —Partly a communication from C. Neuber, Hamburg.—Dated 1st 
May, 1874. 

This provisional specification describes apparatus for regulating the flow 
of gas, consisting of a balance arm having a valve at one end and a 
wee at the other, and provided with an inclined guide way on 
which a ball is free to move to regulate the working of the arm and valve. 
According to changes of pressure in the column of gas between this 
apparatus and the burners, the ball moves nearer to or further from the 
counterweight, thereby i g ordiminishing the weight and regulating 
the opening of the valve in proportion to the increase or decrease in the 
consumption of the gas. The provisional specification also describes 
apparatus for measuring gas, consisting of a casing in which a drum 
carrying external vanes is capable of revolving, the vanes just touching 
the inside of the casing. The spaces between the vanes form compart- 
ments into which the gas is successively admitted, and which in turn 
come opposite an outlet leading to the regulator. Here there is a sort of 
spring stop, which as the compartment becomes empty gradually yields 
to the pressure exerted by the gas in the following compartments, and 
finally allows the abutting vane to pass so that another compartment comes 
opposite the outlet. The gas passed through the apparatus is registered 
by connecting a counter tothe axle of the drum. 


1582. Srorrerine Bortties, F. Wright, Stockton-on-Tves.—Dated lst May, 
1874. 








The body of the stopper cunsists of a straight plug having an india- 
rubber washer around the centre confined between twocollars beyond which 
it projects. Upon being inserted in the neck of the bottle the washer 
is forced against a seat formed fur that purpose by the pressure of the gas 
or air. 

1533. Tramway Locomotives anp Cars, L. J. Todd, Leith —Dated 1st 
May, 1874. 
The improved locomotive is on four coupled wheels with a small wheel 
base. The engine is double-ended, with angie driving platforms and 
r at each end, arranged as described in No. 225 of the present year. 
e brush gear is made movable vertically. A sheet iron casing with side 
doors shields the engine motion from sight; and this is also carried up in 
the centre of the engine and formed into a double cab over each end, 
and with the top of this cab the funnel is flush so as not to be seen. The 
boiler is of the accumulator class and is placed in the centre of the engine. 
On one side of the boiler is a double-ended coke box, and on the other a 
water tank, on the top of which is placed an exhaust driven blowing fan 
which thus drains into the tank, whilst the air discharge is led down- 
wards to the close ashpan. For working heavy inclines the locomotive is 
fitted with a chain wheel connected to « similar wheel on the car. Those 
tramway locomotives which have a single pair of drivers and the engine 
motion on top of the boiler are improved by placing the leading end on « 
bogie. 
1535. Heatinc Feep-water, J. W. Broadbent, Oldham.—Dated 1st Moy, 
1874. 

To the exhaust pipe of each steam cylinder is fitted a box or chamber 
communicating by a number of arched or curved tubes with a similar box 
or chamber connected to the exhaust pipe in the chimney, and over both 
sets of tubes are fixed arched water-tight chambers which pass over or 
saddle the boiler and communicate with each other, und also with the 
boiler and feed-water supply. The feed-water is fed by an_ injector, 
pumps, or by any other means, into the chambers enclosing the tubes, 
and the exhaust steam in its passage from the cylinders to the exhaust 
pipe in the chimney passes through the tubes and _ heats the feed-water to 
a Righ degree of temperature before it enters the boiler, thereby enabling 
a great economy of fupl to be effected. 

1537. Screws anv Screw-privers, G. F. Druce, Brighton, and R. Steers, 
Camberwell.—Daied 1st May, 1874. 

First, as to the screw. A square or triangular or other angular pyramidal 
recess 1s formed commencing at the head and terminating in the body of 
the screw. Secondly, as to the screw-driver. To be formed or shaped so 
as to fit into the recess of the screw with mathematical precision 
1540. Workinc Brakes anp ComMMUNICATING SIGNALS ON RAILWay 

Trains, G. Westinghouse, jun., Pittsburg, U.S.—Dated 1st May, 1874. 

This invention relates to improvements in apparatus for working brakes 


| and communicating signals on railway trains, such apparatus being of the 


kind described in the specifications uf patents previously granted to the 
said G. Westinghouse, jun., worked by fluid pressure communicated by 
ipes carried along the train and coupled from carriage to carriage, 
Part of the invention consists in the introduction of a cock of special 
construction in the systems of communications, whereby the appa- 
ratus can be worked either by charging or discharging the pipes, or 
entirely cut off. Part relates to the arrangement of branch pipes 
with loaded escape valves in connection with the brake cylinders 
and auxiliary reservoir, and to a method of packing the piston rod of the 
brake cylinder and of providing against leakage while the brakes are off. 
A system of communicating signals along the train is also described, 
depending for its action on the change of pressure effected by opening a 
cock or valve on a pipe in which a pressure either greater or less than the 
atmospheric pressure is maintained, such change of pressure causing a 
whistle or a bell or gong to sound. A pipe coupling is described, the two 
like parts of which are united side by side instead of end to end, as in 
previous specifications. Part of the invehtion relates to a method of 
mounting the brake cylinder and causing its piston to operate on the brake 
rods by means of rolling cam segments, whereby the movement of the 
brakes is rendered at first rapid, ae slow and ual as the 
brakes come to bear on the wheels. The hanging of the brake blocks and 
of the brake rods and levers and their connections are modifie so as to 
afford facilities for removing and replacing a block without dismounting 
other parts of the apparatus, and to render the connection previously 
described for double brakes suitable for single brakes. And the latter 
— of the invention is mostly applicable when the brakes are worked 

y power other than fluid pressure. 

1543. Drawino Liquips rrom Casxs, &c., H. B. Wilsher, Neweastle-upon- 
.—Dated 1st May, \874. 

This invention relates to the use of a space or chamber with orifices 
and valves, one to each cask or vessel in such manner as to make one 
pump serve for withdrawing liquid from a number of casks or vessels, 

us dispensing with the up Coapu oa for each cask or vessel 
as has heretofore been usual. Another part of the invention relates to 


making the pump barrel and piston rod in the form of an are of a circle, 
the piston rod | being provided with an arm working on a suitable centre 
lece or pin. 
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1545. Wrovent Ison anp Furnaces, J. Stone, West Bromwich.—Dated 
lst May, 1874. 

In ern on these improvements two furnaces and a refinery are 
employed. ach furnace has a fire-grate and either one or two chambers. 
In one furnace the iron is me!ted and then run into the refinery. When 
it is refined it is then run into the puddling furnace and puddled in the 
ordinary way. By the improved construction and arrangement of these 
furnaces and refineries two charges of iron can be worked in the furnaces 
with a grate, and one chamber and four charges in the furnaces with a 
grate and two chambers at the same time, thus effecting a great saving 
in fuel, fettling, and labour, the working of such furnaces being con- 
tinuous, thus avoiding loss of heat by cooling between the successive 
operations and processes as heretofore. 


1546. Portasie Book-notper, M. Heymann, Penge.—Dated 1st May, 
187 


874. 

The novelty of the invention consists in connecting by means of a cord 
two strips or blades of metal to a handle in such a manner that when 
the handle is turned the distance between the two strips of metal be- 
— contracted, so as to press and retain a book or other similar and like 
articles. 

1547. Peat, Sir F. C. Knowles, Bart., Lovell’s Hill.—Dated 1st May. 1874- 

The object of this invention is the preparation and production of con- 
densed peat ina form convenient for tion by methods more econo- 
mical than those hitherto in use. 

1548. Batts ron Croquet, W. Webster, Morpeth-terrace, Westminster.— 
Dated 2nd May, 1874 

The ball is first made of wood, papier maché, or composition, and then 
covered with a coating of copper or other metal, and afterwards painted 
or otherwise coloured as required. 

1549. Fine-rroor Buitpines, 7. £. Collcult, Essex-street, Strand.— Dated 
2nd May, 1874. 

This relates to the construction of fire-proof buildings, the improve- 
ments being applicable to buildings while in progress of erection or after 
they are built. 

1550. Gas rok Heatixe Purposes, Sir F. C. Knowles, Bart., Lovell’s Hill. 
— Dated tnd May, 1874. 

This consists, First, in obtaining pure carbonic oxide by calcining lime- 
stone or chalk, and then converting into carbonie oxide the carbonic acid 
gas evolved ; and, secondly, in mixing black oxide of manganese with 
chareoal of wood or of peat, coke, or anthracite coal, 

1552. Tuinsixc anp Hoeina Turnips, J. Challis, Dullingham.—Dated 
2nd May, 1574. 

This provisional specification describes a machine mounted on two large 
wheels, from which motion is communicated to cranks, and from them 
to hoe-arms. Each hoe or cutter is mounted on the lower end of a long 
arm working transversely to the rows of turnips, and the upper end of 
this arm is attached to one of the cranks before named. There are guides 
for the arms to work in. The hoes are adjusted so as to leave the turnips 
at the desired distance apart, and they raise themselves and get into 
position for a second cut as the machine proceeds. A pair of hoes work- 
ing alternately operate on one row of turnips, and one or more pairs to 
do one or more rows can be used. 

1553. Vatve O11 Cans, J. H. Radcliffe, Oldham.—- Dated 2nd May, 1874. 

First, by constructing a steel wire spring in such a form, and fixing the 
spring inside the oil can for the purpose of opening and closing a valve 
on or inside the oil can, which will dispose of all kinds of levers, cross- 
bars, and spiral springs connected with them as hitherto used in making 
valve oil cans. The Second part of this improvement consists of cutting 
out of sheet tin conoahaped bodies vf oil cans, or bodies of other cone- 
shape vessels, 

1554. Excavarina Coat AnD oTHER MineRALs, H. Wilde, Manchester.— 
Dated 2nd May, 1874. 

This invention consists in substituting for the force of compressed air 
or other power now employed for excavating coal and other minerals, the 
motive power produced by magnetism and electricity, by which exca- 
vating is effected in a more economical manner than can be done by hand 
labour, and with greater comfort to the men engaged in the work. 
Powerful electric currents for producing the motive power are generated 
by a magneto-electric or an electro-magnetic induction machine driven by 
asteam engine. The invention also relates to the excavating machinery. 
1555. Ancnons, W. KR. Lake, Southampton-buildings, London.—A com- 

munication from J. T. Fewkes, Philadelohia —Dated 2nd May, 1874. 

This anchor is made without stock. The shank is composed of an 
angular bar bent to form a crown and bearing for the fluke bar, its two 
ends carrying to the eye piece and fastened thereto. The fluke bar is 
pivoted centrally on the crown, so that the fluke arms will drop auto- 
matically to effect anchorage. The fluke arms are connected with the 
shank by means of chains terminated in a shackle, whose pin, while 
strong enough to bear ordinary strain, will break under extraordinary 
strain, releasing the flukes and saving the anchor. The bearing of the 
tluke iron is bound with brass to prevent rusting. 

1557. Damrixse Paver vor Printinc Purvoses, EF. Walker, Shoe-lane, 
London. — Dated 2nd May, 1874. 

This invention relates to the damping of continuous paper to be used 
for the printing of newspapers and periodicals, and other like purposes. 
The paper is brought to the machine upon a rest or roller, the damping 
being effected during the passage of the paper from one roller to the other 
instead of damping the paper between the reels or rollers. The inventor 
damps the successive coils as they are received upon the second roller, 
and after they have passed partially around the same. 

1559. Grarrtina Supmercepd Ossects aNp Takina Sounpinos, 4. M- 
Clarke, Chancery-lane, London.—A communication from J. B. Toselii, 
Paris—Dated 2nd May, 1874. 

This invention relates to apparatus for grappling and raising submerged 
objects, mainly composed of a shank with arms having claws or hooked 
ends, which are held apart and released at the desired moment either by 
the aid of electro-magnets or permanent magnets, by hydraulic pressure 
by the exhaustion of air, or in a self-acting manner by means of a weight. 
Uther arrangements of the apparatus are also adapted for sounding and 
obtaining specimens of the bottom sea and submarine plants. 

1560. Smectine Ikon, W. A. Little, Hammersmith.—Dated 4th Muy, 1874. 

The features of novelty are, First, the preparation of a concrete or con- 
glomerate, consisting of the iron ore, fluxing materials, and carbonaceous 
matter, all in a crushed state, and consolidated as follows into lumps, the 
object being the more economical reduction of the ore through the more 
energetic reaction caused by the intermixture and close mutual contact of 
the component ingredients. Secondly, the consolidation of this mixture by 
any of the existing well-known means, whether patented or not, em- 
ployed in making artificial stone, or in the consolidation of the dust of 
coal or peat charcoal for furnace purposes. Thirdly, the consolidation 
of the same mixture by means of the fluxing lime in a caustic state by 
hydraulic cement, by plastic raw peat, or by a thin ~~ ¢ of — clay. 
Fourthly, the smelting of this conglomerate or artificial black band iron 
ore in a duplex furnace containing two adjacent shafts or chambers united 
at the crucible where the blast enters, one chamber being for the fuel 
only in the form of dust or any other form, and the other for the above 
black band, Instead of the black band, conglomerate an ordinary furnace 
charge of interstratified lump ore, fluxing materials, and reducing fuel, 
may be used in the second chamber of this furnace, 

16561. Dravinc ve Bacauze anv oTnern Mareriats, H. A. Bonneville 
Paris.—A communication from A, A. Rampant, Saigon, Cochin China- 
—Dated 4th May, 1874. 

The invention consists of a hollow cylinder heated underneath and 
provided at the top with ———- pipes, in which rotates an archi- 
median serew or helix, which carries the material to be dried along the 
cylinder from one end to the other, where it is thrown off the cylinder in 
a desiccated state, 

1562. Decoratine Porrery, C. Brock, St. Mary Church, Devon.—Dated 
4th May, 1874. 

This provisional specification describes a process according to which, 
instead of manipulating directly upon a vase or other article to be orna- 
mented, the inventor operates upon plaster moulds with clay, slip, or 
colours, and thus produces any desired subject, which he transfers to the 
vase or article, and embeds therein, so that the ornament is flush with 
the surface. He alsojfixes permanent impressions in colour on the face of 
the moulds by drawing, painting, and printing, to facilitate and cheapen 
the production of ornamental designs without the aid of modelling. 
1563. Drawine anv Srinnino Corton, J. Ward, Blackburn.—Dated 4th 

May, 1874. 

The inventor mounts on a jack frame, or on a roving frame (or on frame- 
work specially designed for the purpose), a series of ee rota- 
tion being imparted to these rollers by means of — of such dia- 
meter and pitch as will impart various speeds or draughts, In the inter- 
venit.g spaces between the rollers are placed one or more conical or 
angular-shaped guides or apparatus, through or between which the fibre 
is passed, for the purpose of compressing or condensing the same, and 
securing uniformity and evenness. - 
1564. Syraur Jva on Prrcner, W. R. Lake, Southampton-buildings, 

London,-—A communication from J. McL, Irwin, Pittsburg, U.S.—Dated 
4th May, 1874. 

The inventor furnishes his improved jug or pitcher with an inner lip or 
spout, which in pouring syrup will prevent the dripping of the same 
from the exterior of the pitcher, 

1566. Exrcosive Compounp ror Biastino Purposes, R. Gottheil, Berlin. 
--A communication from the Rhenish Dynamite Manvfacturing Company, 
Opladen.— Dated 4th May, 1874. 

This invention consists in the employment of an explosive compound 
consisting of a solution of a hydrocarbon and an acid hydrocarbon in 
nitroylycerine. 








1567. ANEMOMETERS AND OTHER FLUID Meters, R. M. Lowne, Finchley 
—Dated 4th May, 1874. 

These improvements consist in making the communication from the 
fan, not by means of one axis as usual, but by two axes placed in a line 
separated by a diaphragm of metal, the communication of motion between 
the two being effected by means of a magnet revolving with the first 
axis, which carries the fan and a piece of soft iron placed on the second 
axis immediately behind the magnet, which is thereby caused to revolve 
with the fan ; the axes are placed in jewels, the motion from the second 
axis is conveyed by worm and wheels to the indicati 


1588. Recovery or Sutpuvrtic Acip, 7. Jackson, Clayton, Manchester.— 
Dated 5th May, 1874. 

This invention consists in recovering sulphuric acid when combined 
with nitric acid, muriatic acid, benzole, tha, or any other coal tar 
oils by means of chlorine or any other oxidising agent. 

1584. Recucatine THe €uprty or Gas, W. 7. Sugg, Vincent-street, West. 
minster.—Dhted 5th May, 1874. 

This invention consists in either attaching to the hollow valve spindle 

of the governor and —e the diaphragm « burner nib of steatite or other 





So ae t as 
usual. The purpose of this part of the invention is to keep the indicating 
water and dust tight. 8S dly, for anrang t. In ordinary 
anemometers the pans are placed over the centre of the indicating 
apparatus. In the inventor’s arrangement the fans are placed in a sepa- 
rate aperture, a small portion of the works only being placed behind the 
— this allows him to place the indicating apparatus at any convenient 
istance. Thirdly, he claims for making the meter, by the means of the 
second part described, flat and portable ; the instrument he places in a 
box just of sufficient size to contain it lying down, but for use he arranges 
it to stand on pins ora slide in the box, so that it may be fixed upright 
in position therein, The parts are claimed separately if applied to other 
instruments. 
1568 SicNaLuinc pEeTWeEN Parts or Rattway Trains, W. Pinkerton, 
Londonderry.— Dated 4th May, 1874. 

The improved apparatus comprises an indicator to be fixed on the loco- 
motive, and which has fixed on a central arbor an index arranged over a 
dial having marked on it the various signals. On the index arbor there 
is a ratchet wheel, having acting on it a lever and spring pawl, which at 
each action gives the arbor and index a quarter of a turn. A steam whistle 
for drawing the attention of the aden arranged to be sounded by the 
mechanism working the indicator. Each carriage is fitted with a small 
flagstand in which the rod of a flag can slide vertically. The flag rod can 
be raised by a cord passing over a pulley, and thence down to a handle in- 
side the carriage, and when raised the flag is held up by a spring catch 
gearing into ratchet teeth on the side of the rod. At the bottom of the 
flag rod there is a pulley over which the communicating cord is q 
and when the flag is raised this pulley draws up a loop of the cord between 
two stationary guide pulleys. 

1569. Sizixc anp Dressinc Yarns, WW. Lancaster, Accrington, and EB. 
Dollander, Wilderstein, A‘sace.— Dated 4th May, 1874. 

The improvements consist, First, in the employment of a second 
squeezing or cleaning roller bearing upon the finishing roller in the size 
box of the sizing macbine, whereby the yarn is squeezed or cleaned twice 
upon the one finishing roller. 8 ly, in an arrang t for lifting the 
revolving brush off the surface of the yarn when necessary. Thirdly, in 
passing the yarn slowly round revolving louvre or Venetian lath cylinders. 
Fourthly, in applying the first driving power to the side shaft and by 
preference near to the middle or half way between the size box roller and 
the delivery rollers. Fifthly, in a new mode of contracting the yarn from 
a broad to a narrow width for a stationary reed of any width, Sixthly, 
in a new arrangement of setting a reed or comb at an angle by means of 
a horizontal swivel frame in which the reed can be adjusted by means ef 
a screw or slide to suit any smaller width of beam than itself. Seventhly, 
the invention relates to a method of changing the speed of the marking 
roller for registering various lengths of yarn. 

1570. Ercuine on Steet or Inon, 7. Skinner, Sh«pield.—Dated 4th May, 
1874. 








This invention has for its object the dispensing with the circuitous 
mode described, and it consists in a preparation of a composition formed 
of materials to resist acids, and convey or make d its of this subst. 
upon or to flexible type and other moulds, models, or designs, and the 
fnvention further consists in the application and use of the above com- 
position or substance by and with flexible type and other moulds, models, 
or designs, and for the transferring of the letters or impressions direct 
from these agents to the articles to be etched on steel, iron, metals, and 
other substances. 

1571. Marine Enxcine Governors, H. Phillips, Salisbury-street, Strand. — 
Dated 4th May, 1874. 

Operating the throttle or steam-regulating valves of marine engines by 
and through the motion of the ship and a float or floats and intermediate 
connections therewith, or by means of columnar pressure of a fluid con- 
tained in a tube or tubes suitably placed or disposed within the ship so as 
to act by pressure or a vacuum upon a piston or diaphragm and so work the 
throttle valve or cut-off gear. ‘1hese pipes and fluid are intended to be 
employed instead of connecting rods or chains from the floats, and either 
alone or in connection with the action of a float or floats. By this means 
what is known as the racing of the engine is prevented, as the steam is 
instantly shut off, when the water falls away from the stern, or the stern 
rises out of the water so as to leave the propeller without its proper re- 
sistance or vice versa, 

1573. Preservation or Foop, W. Mort, Fenchurch-street, London.—A 
communication from EB. D. Nicolle and T. & Mort, Sydney, N.8.W.— 
Dated 4th May, 1874. 

This provisional specification describes enclosing meat, &c., in air-tight 
cases and ns it to so low a temperature that all destructive germs 
are destroyed. 

1574. Borers ror TREATING Fiprovs Sugstances, B. Brown, Cardig.— 
Dated 4th May, 1874. 

The improved rotating boiler is fitted internally with blades which 
extend nearly the whole length of the boiler, and which are so arranged 
as to assist in filling the boiler by conducting the charge away from the 
man-holes and discharging the boilers by guiding the contents when 
sufficiently operated upon towards the man-holes, whence the same will 
fall into tanks situate below the boiler. These blades act also as agitators, 
throwing the contents of the boiler away from or towards the interior 
periphery, according to the direction of rotation imparted to the boiler. 
1575. Sewine Macuines anp Suutries, W. Taylor, Great Driffield.— 

Partly @ communication from J. H. R. Dreyer and H. Schipmann, Ham- 
burg.—Dated 4th May, 1874. 

The invention relates, First, to improvements upon an invention for 
which letters patent were granted on November 17, 1870, No. 3011. For 
this pu the intermediate wheel insteud of being perfectly loose is 
mounted upon one end of a lever operated by a spring to press it against 
the hand wheel. Onthe other end of this lever is mounted the spool 
holder, and the lever is so arranged that one end or the other can be 
readily placed in contact with the hand wheel. According te the Second 
part of the invention, in machines in which the shuttle travels against a 
vertical face plate, and is caused to move in a segmental, circular, or 
eccentric path underneath the work plate, the two horns acting upon the 
upper side of the shuttle to hold it in position are formed upon a lever 
mounted at one end thereof upon a centre of motion fixed to the shuttle 
carrier. This lever has a slot formed therein which works upon 
a screw or stud fixed in the shuttle carrier. To this lever 
is fixed a spring catch which has formed therein a hold to 
fit the head of the screw or stud. Tho invention relates, Thirdly, 
to improvements in shuttles for sewing machines. For this purpose in 
lieu of the holes in the shuttle, a slit is formed therein into which the 
thread is passed, said slit being guarded by a wire extending across the 
same, but fixed at oneend only to the shuttle, the thread passes from 
this slit or coues to a disc on the outside of the shuttle; but fixed to a 
spring on the inside thereof, the regulation of the tension being effected 
by means of a screw acting upon the said spring. 


1576. Lace, 7. J. &mith, Fleet-street, London.—A communication from the 
Company or Society Desiré Sival F,éres, Lyons.—Dated 4th May, 1874. 

According to this invention tulle or common net as a bottom is caused 
to receive udditional threads in the weaving as to have the appearance of 
the richest lace when finished. 

1577. An Improvep Eve et, W. Elsam, Finsbury-place South, Middlesex, 
—A communication fromJ. P. Pultz and L. V. Walkley, Plantsville, 
U.8.—Dated 5th May, 1874. 

The improved eyelet is constructed ofa flat disc of metal, with a hole 
or eye in the centre having the usual flange; round the outer circumfer- 
ence of the disc is a number of points which are turned down at right 
=—. — — are ; —- the article to which the eyelet is 

applied, and are then turn jown inward 

thereof, so as to securely clamp the same. ee 

a8 we ag 4,4 Mecnanicat Horse, W. E. Gedge, Welling- 

-street, Strand, Mi L.—A communication from C. B i 
France.— Dated 5th May, 1874. J an 

This invention relates toa machine which may be used for traction 
purposes, or to work fixed or portable hi The f of novelty 
are, the use of jointed levers resembling a horse's leg and hoof, operated 
by a novel arrangement of working balance beam and wheelwork, so as 
to give the action of a horse at a trot ora walk. With some modification 
the same driving beam and gearing may be used with wheels substituted 
= lieu =o mechanical legs — oofs, and the machine may be used 

‘or working presses, pumps, and agricultural and other 

portable, and for eucgetion and aerial locomotion, nine 

7 Se ap a é Clayton, og ag 2d 5/h May, 1874, 
Sonstructing telescopic fire esca) tbree ladders bound 

by iron clips or bands. The laddereare double the ordinary width, and 

strengthened by galvanised iron lattice work. The ladders are raised by 

& windlass, with a self-adjusting pawl to stop them at any height. 


Wet, Susus Wittry, W. Knowles, Heckmondwike.—Dated 5th May, 


La 
This invention relates to the well-known machinery used 
flocks, wool, waste, rags, or fibrous substances, for the ounpen os 
ingthe same and removing the dirt and dust therefrom, and the obje ct of 
this said invention is to prevent accidents to the attendants when dis- 
charging the materials, and to improve the process or result. 











a slit, orifice, or orifices exactly or as nearly as 
may be corresponding in size with the burner where the gas is consumed, 
or the nut which fastens the diaphragm and shield to the hollow valve 
spindle may be so made as to admit of the insertion of a screw, the conical 
or other suitably sha point of which enters the hollow spindle. By 
turning the screw, the size of the outlet or gas way from the hollow 
spindle to the chamber above the diaphragm and beneath the burner 
where the gas is consumed may be regulated with the greatest nicety and 
made at pleasure to correspond with or vary from the size of the orifice in 
the burner where combustion takes place. In both cases the spindle is 
hollow in the direction of its axis, and has one or more radial holes which 
serve as channels to convey the gas from beneath the diaphragm to the 
chamber above it. Another modification or improvement consists in the 
application of a spring or springs in lieu of or in addition to a weight for 
adjusting the governor to the pressure at which it to regulat 
1666. ag Apparatus, B. Looker, Kingston-upon-Thames.—Dated 5th 
‘ay, ) 
This invention mainly consists in a stand or base with a number of air 
penings for sustaining ventilating action of the stove. Centre air-shaft 
communicating with outer air by perforations through the casing of the 
stove. Heat shafts surrounding centre air-shaft, gas-burners being situate 
at bottom thereof and a heat chamber or passage at top of the stove. 
The stove is adapted for construction in fire-clay, which is the material 
preferred to be used. 
1586. Proreciinc Tramway Cars, D. Spill, High-street, Homerton.— 
Dated 5th May, 1874. 

This invention relates more ae to the propelling of tramway cars, 
and consists, First, in the application and use for that purpose of atmo- 
spheric engines, whether working with a plenum or with a plenum and 
vacuum combined, and quite irrespective whether such plenum or vacuum 
be _—— by the alternate exy i and tion of any of the 
carburetted hydrogen gases, or by any of the hydrocarbon fluids or gases, 
or otherwise. Secondly, in the arrangement to stop and start the vehicle 
without gcc ew d the engine, and fur regulating and fixing the speed at 
which the vehicle is propelled. The first is effected by the employment 
of a driving wheel in the form of a disc driven by the engine, and impart- 
ing a rotary movement by frictional contact to a friction wheel, mounted 
so as to slide along a feather on its shaft, which works in a suitable 
bearing at each end, and transmits its motion tothe running wheels of the 
vehicle by pitch chain or gearing. One of its bearings is capable of sliding 
in a guide, so as ‘to allow of the friction wheel being brought into or 
falling out of contact with the face of the driving wheel or disc for the 
purpose of starting or stopping the vehicle. The speed of the vehicle is 
varied by a moving the friction wheel along the feather on its shaft, 
so as to bring it nearer to or further from the centre of the driving wheel 
or disc; when at the centre of the latter the friction wheel ceases to 
revolve, or is in a neutral position, and the vebicle consequently ut rest. 
Provision is made for stopping, starting, and veguiating the speed of the 
vehicle from either end of the same. Thirdly, in a novel form and appli- 
cation of toothed gear for starting or stopping, and giving differential 
speeds to the vehicle propelled by means of a hollow drum having a 
friction surface upon its periphery, and mounted loosely on a shaft 
passing through its ends and through its centre portion, which is provided 
with one or more mitre wheels mounted on pins or axles at right angles 
to the said shaft, and geared into at one end of the drum by a third mitre 
wheel fast on the said shaft, and at the other end of the drum gearin, 
itito a fourth mitre wheel attached by a tube or mandril to a fifth whee 
or pulley mounted loosely ther on the said shaft, in such a manner 
that when on atarting the vehicle a brake is applied by the driver more 
or less to the friction surface on the periphery of the hollow drum, the 
latter is more or less prevented from revolving, and by the continued re- 
volution of the fixed mitre wheel on the said shaft motion is communi- 
cated through the medium of the mitre wheels in the centre portion of 
the hollow drum to the fourth mitre wheel connected with the fifth wheel 
or pulley, which accordingly revolves un and in the opposite direction to 
that of the shaft, and acting upon the running wheels of the vehicle in- 
crease or diminish the speed of the latter in proportion to the pressure ot 
the brake on the periphery of the hollow drum. When the brake is en- 
tirely released from the hollow drum the shaft and its fixed mitre wheel 
continuing to revolve by the action of the engine acts upon the mitre 
wheels in the centre portion of the hollow drum, and simply causes the 
latter to revolve with them round but without moving the toothed face of 
the fourth mitre wheel and its connected fifth wheel or pulley. In this 
condition of the apparatus the vehicle is stationary or at rest Fourthly, 
in the application of diff tial motion and speed regulation to the 
vehicle by means of two conical (or one conical and one parallel) shaped 
drums mounted upon separate shafts at some convenient part of the 
vehicle to be propelled, and so arranged opposite to each other as to have 
the smallest end of the first or driving drum facing the largest end of the 
second or driven drum. A band, chain, or rope is employed to commu- 
nicate motion from the first to the second drum, and is so acted upon by a 
guide clutch, springs, and lever, under the control of the driver, that 
without altering the speed of the first drum, and in order to increase that 
of the sscond drum the band is forced from the small end of the first 
drum towards the large end of the same, and vice versa, the operating 
lever being so guided and bered as to indicate to the driver in 
what position it must be placed so as to adjust the driving band to the 
different speeds of the vehicle in miles per hour. Fifthly, m the appli- 
cation of smaller supplementary wh or disc flanges to the bearing 
wheels (without flanges) of vehicles for enabling them to run either upon 
rails, tramways, or common . These disc flanges are arranged close 
against the inner faces of and immediately between the edges or rims of 
two opposite bearing wheels, thus forming an independent continuous 
and revolving flange thereto, and are so in a frame and actuated 
by a lever that the driver may depress them into the grooves or between 
the rails of the track, or raise them out of the same for travelling on 
common roads, The frame carrying the leading or trailing wheels with 
their disc flanges may be made independent of the vehicle frame by means 
of a radial arm attached thereto, and pivoted at a convenient point on the 
underside of the vehicle frame, the whole being actuated by springs or 
guiding lever under the driver's control, so as to allow the vehicle to be 
turned or guided on common roada, or to follow curves and take junction 
points of the tramways. Sixthly, in order to suppress the noise caused by 
the exhaust from an engine worked witha plenum, the inventor causes 
the exhaust to enter a partially enclosed canes having an opening to 
the at phere, but separate from it by a series of layers of woven wire 
or other small orifices, through or between which the exhaust will 
gradually and noiselessly escape out into the at phere. This chamb 
may be fixed in any convenient place, or at any suitable distance from 

the engine, 
1588. Raitway SionaLiino Apraratus, R. H. Cowins, Bishopwearmouth . 
~-Dated 5th May, 1874. 

The object of this invention isto counteract the effect of heat and cold 
on the rods or wires that connect the signal posts to the signal cabins, 80 
that when the wires or rods become expanded or contracted no ¢ffect 
would be shown on the arms of the signal post, whereas, according to the 
present mode of working, the s' is are often left (owing to the above 
causes) in a position difficult to determine the attention of the signal- 
man. 

1589. Canpuretine Gas, F. Lenoir, Paris.—Dated 5ih May, 1874. 

The object of this invention is to effect the carburation or carbureting 
of gas for the purpose of increasing its lighting power by causing it to 
pass over or in contact with some liquid hydrocarbon which will part 
with a portion ofits volatile constituents which will combine with the 
gus. In this improved appearatus the inventor bas dispensed altogether 
with the s ney, porous, or fibrous material usually employed, and has 
thus simplifi the apparatus, which consists of a box or casing composed 
of four chambers of peculiar construction. 
oe ws BRICATING, J. Jackson, Low Utley, Keighley.—Dated 6th Mu , 























The inventor employs the i dients in about the following propor- 
tions ;—Of water one gallon, milk one pint, soap three ounces, lurd three 
ounces, and of isinglass half anounce. The whole is subjected to heat 
until boiling heat be reached. 

1592. Comuinc Woot anv OTHER Fisres, FE. Priestman and W. Crook» 
Brad ford.—Doted 6th May, 1874. 

To hold or retard the slivers between the combs and punch-balls, the 
inventors apply to the inner ends of the lids and edge of the feed boxes 
ae surfaces or corrugations, which irregular edges act as nipping- 
aws. 

1594. AGRICULTURAL AND OTHER IMPLEMENTS, F. Curtis, Boston. —A com- 

munication from A. MacMartin, New York.— Dated bth May, 1874. 

is fication describes the object of this invention to 
produce a shovel or other agricultural implement containing a blade and 
a socket for a handle of one entire homogeneous piece of steel, by whieh 
he obviates the objections resul! from riveting and welding of one lip 
or strap to the ie as heretofore practised. The invention consists 
in ay 4 2 a flat block of steel of requisite size with a prong 
at one e prong afterward split by suitable means and the 
separation extended some ce into the blade and being of a wedge or 
pyramidal to receive the end of the handle. After splitting the 
prong the whole block is reduced to a thickness preferably equal to the 
sum of the two lips or straps, and the blade is subsequently reduced 
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by hammering or rolling, leaving intact the straps and a portion of the 
metal of the blade surrounding the aperture in the blade which receives 
——- of “ handle. By bn a of — re he jae pene = = & 
e imp) t imp’ appearance, ena 
to offer less resistance in entering gravel or other earth. 
1605. Preservinc Merats rrom Oxipation, A, Araand M. Del-Bubba, 
Flovence. — Dated 6th May, 874. 

Equal quantities of quartz and metallic oxides and a suitable solvent 
are employed, and after being reduced to fine F gent water is added. 
The mixture thus formed is applied by means of a brush to the articles 
to be preserved. They are then ex to the open air to dry, and after- 
wards placed in muffles and heated to about 800 deg. Centigrade. 

1596. Dyerne in Sections Fisrovus MarTerias, J. and W. D. Thornton, 
Bradford.— Dated 6th May, 1874. 

This invention relates to dyeing in sections filamentous materials in 
order to produce mixed coloured threads or striped goods. An apparatus 
formed with two boxes is used, the bottom box being fixed, the top 
box movable. In the boxes are cast tions forming chambers to re- 
ceive the dye liquid ; 8 of wood, or yo are fitted to the 
sides of the bottom box, and to the partitions ;the fibrous materials are 

on these linings, and the dye only acts on the exposed to the 

quid in the yarns ae are —s _ pe et ‘ang outlet Pipes, 

havi and discharge valves wor y “ac! gear. C) 

li ving °Gowed to fall in a receiver, and is — back again to the 

inlet pi . The top box is fitted to the piston of an engine on the 

steam hammer principle, and the valve as to allow 
the box to be pressed on the bottom box a sufficient 





is so arran: 
eto dye the 
mai and lift up to pass or replace the fibrous material to be operated 
on. 





SourH KEnsIncTon MuseuM.— Visitors during the week ending 
14th November, 1874 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 = Museum, 10,374; mercantile marine 
and other collections, On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m. till 4 p.m., Museum, 1811 ; mer- 
cantile marine and other collections, 46. Total. 12,836. Average 
of corresponding week in former years, 10,428, Total from the 
opening of the Museum, 13,852,732. 

Tue THORPE CoLLIsion.—Sir Charles Adderley, President of 
the Board of Trade, on Tuesday addressed a letter to the chairmen 
of all the railway companies, accompanied by a copy of the report 
of the Court of Inquiry into the circumstances ——r the colli- 
sion on the Great Eastern Railway, and by a copy of the printed 
requirements of the Board of Trade furnished to railway companies 

revious to the opening of new lines, which have been revised as 
5 the working of single lines. Sir Charles, referring to the report 
and the printed requirements—to which we shall refer in another 
impression, says:—‘‘It is scarcely necessary to say that precau- 
inst collisions, so important in all cases, are especially 
on single lines, to prevent the risk of trains meeting one 
another while travelling in opposite directions, and that the 
directors of the railway companies working such lines will be under 
the greatest responsibility if they do not adopt the best methods for 
this purpose which science can devise and experience proves to be 
effectual, The Board of Trade concur ig the opinion expressed in 
the report that a combination of the train staff with the block tele- 
graph system is, as far as experience has yet been obtained, the 
safest mode of working single lines on which the traffic cannot be 
conducted by one engine or train only at one time. The Board 
of Trade will not, therefore, tion the opening for public 
traffic of single lines which may hereafter be constructed, ex- 
cept upon the express condition either that they shall be 
worked upon the combined system referred to in the pre- 
ceding paragraph, or that only one engine or train shall be 
allowed to be upon the line at any one time. With regard to 
single lines which are now open and are not worked in accordance 
with the above recommendations, the Bord of Trade earnestly 
hope that your directors will see fit to adopt one of the modes of 
working referred to—viz., one engine or train only on the line, or 
the combination of the train staff with the absolute block system. 
From the report it would appear that this collision would pot have 
occurred had the express train been punctual, and, further, that 
the express train was habitually behind its time. The Board of 
Trade wish to call the speciai attention of the directorsto these 
facts, and to remind them thatit is one of the many duties of the 
msible office which they hold to see that strict punctuality is 
maintained on all i In the opinion of the Board of Trade 
nothing can justify directors in continuing to advertise trains at a 
rate of travelling which cannot be punctually observed. Excep- 
tional irregularity arising from special causes may be unavoidable, 
but where — has shown that a train has repeatedly failed 
to keep its advertised time, the time should be altered so as to 
make the promise agree with the probable performance. A still 
more important lesson to be learnt from the report is that what- 
ever pw wr of working be adopted, it cannot be expected to prove 
effectual unless the directors take every possible caution to see 
that discipline is rigorously and constantly maintained, and that 
the regulations which they make for the guidance of their servants 
are not only carefully eee, but are also under active and 
careful supervision, strictly and continuously carried into effect.” 


GIAcoMINI's Patent Gia For “ Ratstne” CLoTtH.—An Italian 
journal, of commercial importance, has, during the course of the 

it twelve months, published three separate articles on a subject 
which is likely to prove of importance, and is sure to be interesting 
to cloth manufacturers and finishers in this country. Forsome 
time past, cloth finishers, both at home and abroad, have been 
os of the great price of teazles, and of the difficulty of 
obtaining them of good quality. Many attempts have been made to 
find some efficient substitute, but hitherto in vain, although 
several foreign countries have offered considerable prizes for its 
discovery. L’Kco dell ‘Industria, the Italian journal above referred 
to, published at Biella, and which fi its attenti to 
industrial matters, states that Signor Luigi Giacomini, of Treviso, 
has found the means of raising cloths by artificial process, and 
that his patent gig performs this work better, quicker, and at 
considerably less cost than the old teazles im tod from France. 
The first article bears date 23rd December, 1874; it says that by 
the kind permission of an enlightened and scientific cloth manu- 
facturer, Mr. Frederick Boussu, Giacomini’s ~—- gig was set up 
and tried at his manufactory at Biella, and with great success, 
The drum of this bine i posed of twelve cylinders, each 
of which revolves independently, making six revolutions for each 
revolution of the drum. The cylinders are furnished with a com- 
pact brush-like covering, of a species of fibre or whalebone, and of 
galvanised steel wire, and from their construction appear to 
warrant t lasting qualities. The article further states that 
the machine was used on the lightest summer and the heaviest 
military cloths, and with equal success. The next reference made 
to this subject by the Eco dell Industria ison 22nd January, 1874, 
when it farther enters inte the merits and y of Gi ini’s 
system, and shows that the working surface of the twelve cylinders 
for each revolution of the drum is more than times that of 
the old drum working with teazles, and adds that this system 
obviates all possibility of tearing, and those variations of colour 
which often injured cloth finished in the old way. The third and 
last article appeared on 4th instant, and it asserts that Giacomini’s 
machine has now heen working without interruption at Mr. 
Boussu’s manufactory for ten months, and that the cylinders 
which have never been cleaned or moved since the month of 
December, are in just as good condition as they were on the first 
day, and that Mr. Boussu declares that the cloths raised by this 
machine oe an evenness of surface and a fineness of grain 
which he had never been able to produce with teazles, though con- 
stantly changed. to the 
Eco dell’ Industria, will be very great ers will 


tions 
essenti 

















The economy of this system, accordi 
indeed, as the cyli 


last at least five years, Signor Giacomini has just taken the silver 
medal for the model of his giz, shown at the 
bition at Marseilles. The machine itself will shortly be brought 
over to land, and will be set up and worked at Leeds or 
Huddersfi where its merits will soon tested and known. 
If it is true that this machine saves much time, as well as money, 


it, will, of course, be universally adopted. Signor Giacomini has 
patented the invention in England 


industrial exhi- 


and in most foreign countries, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

PROPRIETORS of finished iron firms to-day, Thursday, in Birming- | 
ham, spoke of the frequency with which they are receiving orders 
for iron which require the promptest execution. One maker re- 
ferred to a telegram received on Wednesday at noon for iron 
which it was desired should be dispatched this morning. True, | 
the order was at maker’s prices, but toexecute it within the time 
specified would be simply impossible, Almost as urgent were 
several small requests t were being to-day preferred by local 
merchants and hardware manufacturers. No one will hold stock ; 
they will trust to getting what they want as they need it. 
Where makers could satis ? buyers in respect of prompt delivery | 
makers’ prices were usually obtained, but where only the cus- | 
tomary period was required to roll the stuff, then the prices had 
to favour buyers. The transactions manifest that in all but such 
specialities as best marked bars and best thin sheets, the market 
is steadily weakening. Makers are yielding by very slow stages. 
Such differences as a half-crown per ton are frequent. 

On Wolverhampton ’Change yesterday there was no alteration 
in the open adie quotations of the leading firms, whether in 
the pig or finished iron or the trade. But it cannot be re- 
ported that prices were firmer. In the majority of cases there 
was a greater dispositi gotiate on terms slightly in favour 
of purchasers, whilst there were sales reported in exceptional in- 
stances in which the figures read to the decided advantage of the 
buyer. The reports from the second-class works show a con- 
tinuance of the scoring-off of old orders at a steadier rate than 
new orders are entered. Excepting, however, in rare instances, 
pig makers were firm in demanding full list prices, and they would 
not generally accept specifications for forward delivery. Best 
Staffordshire pigs were influenced by the pliancy of the leading 

tit, iron ke, 








Whilst the local makers maintain a stern front in the matter 
of quotations, the Barrow people are certain to follow the course 
of the market as well in a downward as in an upward direction. 
If by and by the finished ironmakers here should determine yo 
to lower prices to meet the views of purchasers and get orders, then 
the great producers of hematite pig iron will no doubt help them 
to carry out their resolve. ° 

The extent to which the action of pig makers in other districts 
affects the action of firms here is seen in the fact that to supply the 
1400 puddling furnaces which are now prebably in operation, at 
least one-third of their requirements in pig iron must be got out of 
this district. Assuming that the seventy-seven blast furnaces now 
going turn out 9240 tons of pig iron per week, and giving ten tons 
per week to every puddling furnace, we have a deficit to be made 
up from Lancashire and other counties of 4760 tens. And this is 
altogether independent of the requirements of the foundries. 

Coal was to-day from 6d, to 1s, per ton lower in some cases, 
There were cases in which 1ls. per ton was accepted at the pits, 
for coal for which last week 12s. was being paid. It is noteworthy 
that this same coal with an admixture of slack sold at the pits 
not long ago at 20s, and 21s., and it was even a favour to get it 
at those prices. For coal obtained about Dudley the quotations 
this afternoon were—best thick, 18s.; seconds, 13s. ; luwps, 12s., 
and engine slack, 6s, per ton. 

The South Staffordshire and East Worcestershire Institute of 
of Mining Engi have inated Messrs Peacock, Johnson, 
and W. Spruce to serve on the new board of examiners for 
managers’ certificates of competency for that district, which has 
been called for by the Home Secretary, 

In the condition of the Birmingham and district industries, no 
change of importance has occu during the past week. In the 
majority of trades steady employment prevails, but there are, com- 

aratively speaking, only few branches where pressure is observed. 
For Germany, pumping engines and tubes are in special demand, 
all castings of the heavier class are in satisfactory request, and 
some good specifications for mill machinery and gas and water 
mains are in course of execution. On both home and foreign 
account, edge tool makers are experiencing a good demand. The 
bolt manufacturers are moderately well stocked with orders, and 
the iron plate workers and braziers are employed rather fully in the 
chief departments. There is a continued steady demand for 
tinned hollow ware, and the tin-plate and japan branches are in a 
healthy state. The brass and mixed metal trades are active, and 
animation in a marked degree distinguishes brass-tube drawing. 
The late increase in the price of brass and copper has necessi- 
tated an increase of a jd. to 44, per Ib. in all kinds of fimished 
articles that are sold by weight. Electro-plate wares, chandelier 
work, and carriage lamp manufactures, are all in satisfactory 
operation. The make of sewing machines etitl augments, and 
locks are in somewhat improved demand, with the prices of lock 
furniture tending, in sympathy with the ‘etal market, to further 
firmness. Consumers here are not, however, iv a hurry to respond 








to the upward direction of copper, which they believe to be unduly 
excited, and do not look upon tin as likely to continue to advance. 

At the next meeting of the Birmingham Town Counci) the 
mayor will lay before that body the information necessary to | 
enable them to consider with advantage the question of the purchas- | 
ing of the water works. It is also anticipated that notice may be | 
— of the application to Parliament for authority for the trans- 

erring of the waterworks to the Birmingham Corporation. 

The sewage committee of the Birmingham Town Council are 
still doing their best towards rectifying the sewaxe nuisance at | 
Saltley, and purifying the river Tame, so as to meet the complaints 
of the residents at Gravelly Hill, and of Sir Charles Adderly ; | 
and those objectors have now consented to some relaxation of the 
pressure put upon Birmingham by the Court of Chancery, That 
relaxation enables the sewerage of the borough to be proceeded 
with. Other difficulties are, however, more than looming Sir 
Charles Adderly presses for compensation, for —-_ sustained by | 
the fouling of the Tame in time past. Sir Charles further | 
demands that measures shall be taken to purify storm water as 
well as to continue the purification and the ordinary flow of water 
through the sewers. As to this claim, itis pointed out that the 
tanks at Saltley—three and a half acres—will deal with a daily 
flow of from between eight and nine million gallons of sewage. | 
Half an inch of rain in the twenty-four hours raises this flow to_ 
sixty-six million gallons, and one inch of rainufall—a possible occur- 
rence- brings it up to about one hundred and thirty million gallons. 
If therefore, they are to deal with storm water, and to clarify it, 
for this is included, they must at least have twenty-eight acres of 
tanks at Saltley to deal with the smaller of the measures above 

iven; and if they are to deal with the larger, they must have 

fty-six acres of tanks. Now, as the present system of tanks will 
cost about £100,000 the reader may form his own conclusion as to 
the reasonableness of what they are asked to do. In one case they | 
must spend about £800,000 in the provision of tank room, and in | 
the other they must spend twice that amount, or £1,600,000. 
Even if a smaller and inadequate provision was made, half a million 
of money would be the least possible sum with which they could | 
esca) Under these the age committee have | 
soul unis for refusing to attempt to deal with the storm | 
water. They regard it, indeed, as an utter impossibility—a con- | 
clusion in which they are justified by the opinions of many eminent 
engineers, / 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

A DECIDEDLY more healthy tone is apparent in the iron trade of 
this district, For some time past consumers have been buying to 
cover only their most pressing requirements, but inquiries for next 
year’s delivery are becoming more numerous, and there is a general 
expectation that a considerable business will be entered into 


between now and Christmas. Consumers appear to be gaining 
more confidence, and a fair t of b has been done 
during the past week, including some rather important transactions 
for deliveries over the first quarter of next year. In some cases 
purchases have been made for even still longer periods, but in the 
case of these speculative orders buyers have been able to obtain a 
small advantage in price. The impression, however, seems to be 
gaining ground that in pig iron values have now touched their lowest 
point, although foundry descriptions have scarcely maintained 
their price during the past week. Forge numbers have been firm, 





| and the medium qualities, such as Derbyshire and Lincolnsbire, 


have if anything been rather stiffer, and have been dealt in largely 
at satisfactory prices. In manufactured iron, makers still com- 
plain that buyers are very difficult to deal with, and are unreason- 
able in their demands as to delivery, seeming desirous to purchase 
only for prompt a instead of in the ordinary manner 
for steady monthly deliveries. For early delivery some con- 
siderable orders for bars have been booked. For hoop and sheet 
iron there is also a brisk inquiry, the former description being 
rather difficult to obtain, and prices are firm, bars being quoted at 
£9 10s. per ton delivered in the Manchester district, hoops at 
£11 10s. to £11 12s, 6d., and sheets at about £12 17s. 6d. For 
delivery next year, however, sellers are willing to concede a reduc- 
tion of from 2s. 6d. to 5s. per ton on the price of bars. In pig iron 

rices range about as under:—No. 3 | meet , Derbyshire and 

incolnshire makes, 75s. 6d. per ton, delivered; ditto, Cleveland 
makes, 73s. 9d, per ton; No. 4 forge, Derbyshire and Lincolnshire 
makes, 71s,; ditto, Cleveland, 65s. 9d. per ton. Lancashire makes 
are quoted at about 75s. per ton for foundry and 70s. per ton for 
forge numbers delivered, but at these prices there is comparatively 
little business done. 

The blast furnaces and forges throughout the district centinue 
well employed for the present. The position of cotton machinists 
has shown considerable improvement during the past week or two, 
and most of the shops are now fairly employed ; founders and 
ees are also generally moderately well supplied with orders, 
and some of the leading houses in the latter branch are reported 
to be very busy. 

The coal trade generally continues brisk. In the Manchester 

market, although the close of the West Lancashire strike, which I 
anticipated in my last report, has tended to remove some of the 
pressure from outside districts, there is a good local inquiry 
or all classes of coal, and supplies are scarcely equal to the 
demand. Prices are 7 firm at the full list rates, In the West 
Lancashire districts, although the men have resumed work, the 
output as yet is still very much below the average, and prices are 
stiffer ; in some cases an advance of 1s, to 2s. per ton, havimg been 
made as compared with the rates before the strike, but this will 
probably be only of a temporary character, until supplies become 
more plentiful. <The average pit quotations are about as under :— 
Best Arley Mine 16s,, Pemberton mines 14s. to 15s., common 
house coal 12s,, burgy 8s. to 93., good slack 6s, 6d, to 7s, and 
common slack 5s. 6d. to 6s. per ton, 

In the coke trade there is not much change to notice. A 
moderate business is being done, and Lancashire cokes generally 
maintain their price, but North-country makes delivered in this 
district have been rather easier. 

In connection with the Manchester and Salford Fat Cattle 
Show, which opens to-morrow, Friday, there is a very good ex- 
hibition of imp! ts and hinery, the catalogue containing 
nearly 200 exhibits of a most miscellaneous character, including 
tubular and other boilers, coal-cutting machinery, a great variet 
of engines, machinery of various descriptions, besides a large col- 
lection of agricultural implements and carriages. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is a very general feeling among buyers of pig iron that 
prices will, before long, take a lower range, although the general 
tendency of prices has recently been of a stationary kind. The 
value of all brands har receded somewhat during the past week, 
and No. 3 can now be bought for immediate delivery at 63s. to 64s. 
per ton net cash. Stocks remain small, but as the local consump 
tion is gradually felling off it is fully expected that the supply will 
soon Sal eomsidcndibe below the demand, a condition of things 
which will aimost necessarily involve a reduction of make, and the 
blowing out of some of the furnaces now in blast. At the present 
time the great bulk of the pig iron made in Cleveland is being 
shipped to Germany, Holland, and Belgium ; but Scotland is also 
taking more thau the average ot this time last year. 

The finished iron trade is in a deplorable condition, especially so 
far as regards the works employed in the manufacture of rails. 
On Saturday last the North Yorkshire Ironworks at South Stock- 
ton were laid off without any probability of operations being again 
resumed this year. From 700 to 800 hands are thus thrown idle. 
The whole of the puddlers and millmen employed in connection 
with the Newport Works of Fox, Head, and Co. (works which 
have for some seven or eight years past been carried on on 
the co-operative principle) have n thrown out of employment 
owirg to 4 strike on the part of the puddlers. Something like a 
hundred men, chiefly labourers, are still employed at these works, 
in adapting them to the manufacture of iron on the Crampton 
system, illustrated and explained, as your readers will recollect, 
at the Barrow-in-Furness meeting of the Iron and Steel Institute. 
The works of Messrs. Fox, Head, and Co, are not, like the majority 
of the other works now idle in Cleveland, exclusively engaged in 
the manufacture of rails. On the contrary, their staple is ship 
and boiler plates, for which, more than for any other class of iron, 
there is now a demand in the Cleveland district, The works of 
the Darlington Iron Company, usually employing from 1200 to 
1400 men, are still idle with the exception of one small mill, 
employing only a handfui of men. Between these three works, 
therefore, there are from 2000 to 3000 ironworkers now out of 
employment, 

It is bad enough, in all truth, when works that are finished 
ironworks pure and simple, are thus laid off through dulness of 
trade, or collateral causes. But when establishments com- 
bine with the manufacture of the finished article the production 
of the raw and crude materials, the case becomes much worse, and 
as bad, perhaps, as it can possibly be. Such, however, is unfor- 
tunately the present condition of the iron trade of Cleveland. In 
that district the rail mills of some of the oldest and most advan- 
lo pry situated firms have recently been laid off, includ'nz the 
mills at both Middlesbrough and Witton Park of the e..iueut firm 
of Bolckow, Vaughan, aud Co. This is au ominous sign, and one 
well calculated to make al! investors in the iron trade shake their 
heads, Unless there should come, at a near date, a considerable 
revival of the finished iron trade, it is much to be feared that all 
the rail malls of the district will be stopped ; and when it is added 
that rails form sone 55 to 60 per cent. of the production of 
finished iron in the North, it will be seen that such an event 
would involve exceedingly calamitous results. 

Mr. Rupert Kettle Sas made his award in the Moor and 
Britannia Ironworks disputes. He finds that the heaters, bogey- 
men, and bloomers should not be paid more per ton respectively 
when the parcel of iron upon which they work is finished into two 
or more light rails instead of into one heavy rail. The claim for 
allowance for boiler furnaces he does not consider a fit subject for 
arbitration ; and with regard to the weight allowed for scrap balls, 
he says that the claim to have the allowance weight reduced from 
lewt. to # cwt. would, if allowed, affect other works than that 
now making this claim against the workmen. Upon the slight 
and insufficient evidence ealee him, he therefure declines to make 
a change which would disturb the whole oes 

In a communication made to the Board of Arbitration and Con- 
ciliation in the manufactured iron trade of the North of England, 
respecting the law of employer and emploved, Mr. R. Kettle has 
held the important principle that a puddler is bound to work at 
any furnace, and, if he does not employ his own underhand, with 
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any underhand that may be provided for him. As considerable 
differences have arisen on these points, Mr. Kettle’s judgment 
cannot be too widely known in the iron trade. 

Most of the leading shipbuilders on the Tyne, the Wear, and 
the Tees, have a fair amount of work on han Wages generally 
have been reduced from 10 to 15 per cent, in the shipbuilding 
yards within the last few weeks, and this has led to certain diff+- 
rences between employers and employed of a partial character. 
The labourers employed as helpers in the yard of Mr, Oswald, at 
Pallion, on the Wear, struck this week owing to a dispute about 
piece-work prices, : 

The coal trade is very quiet. Terms are being arranged in order 
to bring the wages of the bankmen employed at the Durham 
Yollieries into harmony with those of the underground workers. 
The latter, despite reports and rumours to the contrary, are 
loyally abiding by the award of Mr. Russell Gurney, M.P., in the 
recent arbitration. Mr. Crawford at the Miners’ National Asso- 
ciation meeting this week, has given the lie to the statement that 
any connected with the union had refused to accept the award or 
had attempted in any way to resist it 
The coal trade generally is dull. 
and prices are difficult to maintain. They have not, however, 
shown any variation during the last few days. Steam coal is the 
only quality that meets with a demand at all corresponding to the 

supply. A number of pits are working short hours. 


Production exceeds demand, 


NOTES FROM SCOTLAND. 
(From our own Correspondent ) 

THE iron trade remains in quite a settled condition, and to those 
who expected prices to give way before now, the state of the trade 
is somewhat of a puzzle. With an inquiry that cannot be described 
as otherwise than limited, rates are stoutly maintained, and there 
is an absence of any el t of excit t. Busi in the 
warrant market on Friday was quiet and steady, iucliniug a little 
in favour of buyers, the prices being 85s. and 85s. 6d. On Monday 
the market opened at 85s. 6d., and business was done at that 
figure and at 85s. 3d. There was a strong market on Tuesday, 
with a good business from 85s. to 86s, 34, The stocks of pig iron 
this week are somewhat larger. In Connal’s Glasgow stores on 
Monday the quantity was 19,565 tons, being 14,000 tons more than 
on the same day last week. 

Makers’ brands have not been materially altered in value. The 

uotations are as follows :—Gartsherrie, No. 1, 105s.; No. 3, 84s. ; 

oltness, No. 1, 105s.; No. 3, 85s.; Summerlee, No. 1, 97s. 61. ; 
No. 3, 82s.; Langloan, No. 1, 102s. 6d.; No. 3, 84s.; Govan, No, 
1, 90s.; No. 3, 81s.; Calder, No. 1, 1058.; No. 3, 848.; Shotts, 
No. 1, 102s, 6d.; No. 3, 84s.; Carnbroe, No. 1. 94s.; No. 3, 83s.; 
Monkland, No. 1, 90s.; No. 3, 81s.; Clyde, No. 1, 90s.; No. 3, 
8ls.; Glengarnock, No. 1, 96s.; No, 3, 84s.; Eglinton, No. 1, 88s ; 
No. 3, 79s.; Dalmellington, No. 1, 88s.; No. 3, 80s.; Carron, 
No. 1, 100s.; Kinneil, No. 1, 94s.; No. 3, 77s. 6d. 

The shipments of pig iron from Scotch ports during the week 
ending the 14th inst. amounted to 8048 tons, being 1671 less than 
in the previous week, and a decrease of 1234 tons as compared with 
those of the corresponding week of 1873. The imports of Middles- 
brough pigs at Grangemouth for the week were 189) tons, being 
1750 less than in the corresponding week of last year. This is 
only the second occasion since the beginning of the year that these 
_—— have not exhibited an increase as compared with those 
of 1873. 

The malleable trade, I am sorry to say, does not show any marked 
signs of improvement, 

Much attention has within the past few days been paid to state- 
ments that have been set in circulation as to the Blochairn Iron 
Company, Limited, which is now in process of liquidation. During 
the eleven months that the works were in the hands of the com- 
pany it has been reported by the directors that the losses reached 
upwards of £130,000, and the most extraordinary asvertions have 
been made regarding the management. The only fault with which 
the directors appear to be justly chargeable is that when they 
assumed the direction they were in almost complete ignorance re- 
garding the true state of affairs, having, like the shareholders, 
derived their knowledge of the concern simply from the prospectus, 
which was, as such productions invariably are, tempting enough 
in its terms, The directors were appointed liquidators of the 
company at a meeting of shareholders held a few months ago, and 
they have since been calling up the capital, and paying instal- 
ments to creditors as rapidly as the articles of association would 
admit. The last instalment but one was pail on Monday, and the 
remaining £5 per share has to be’ paid in January. By the time 
the liquidation is completed it is expected that little or nothing 
will be left to the shareholders, who, instead of drawing 10 per 
cent, on their capital for the first five years, as was guaranteed in 
the prospectus, will have lost all, or nearly all, their capital in 
the space of twenty months. 

The coal trade in the West of Scotland is tolerably active, and 
the prices are fully maintained. In Fife the trade is in a favour- 
able condition, orders having been largely increased, 

The miners have deferred moving for an increase of wages in 
the meantime, at the suggestion of Mr. Alexander Macdonald, 
M.P., who warned them that it would be injudicious to adopt any 
steps in that direction until the settlement of the dispute in the 
Clyde shipbuilding trade. In the meantime it has been again re- 
solved to approach the masters with a proposal for the establish- 
ment of boards of conciliation and arbitration, a petition on the 
subject having been drawn up by Mr. Macdonald, and adopted 
by a meeting of delegates held at Glasgow a few days ago. The 
terms of the petition have not yet been made public; but I believe 
it draws attention to the large extent to which arbitration prevails 
in the iron and coal trades of England, and points out the good 
results which have followed, concluding by anticipating similar 
results in Scotland were the system adopted. There is, however, 
small likelihood that the employers will just yet look upon the 
—- with any favour. The larger iron and coal masters are 

nown to be decidedly opposed to arbitration, and it is improbable 
that the others will move without their concurrence. 

Complaints are rife among the miners that the provisions of 
the Mines Regulation Act are in several important particulars 
being ignored. The mine inspectors are bl d for not attending 
to the reports that are sent them by the men, but forwarding 
them to the employers instead, thus giving the latter an oppor- 
tunity of rectifying any irregularity before the inspector visits the 
mines. It is also alleged that the inspectors of weights cannot be 
persuaded to adjust the weights at the pit heads by which the 
men’s output is weighed. A deal of dissatisfaction exists in 
consequence, and an appeal has been made on the part of the 
miners to the Lord Advocate, in order that the regulations of the 
Act may be faithfully carried out. His lordship has agreed to re- 
ceive a deputation of miners on the subject either in the end of the 
present or beginning of the next month. 

Hopes are now entertained that the threatened crisis in the 
marine engineering and shipbuilding trades may be arrested. The 
employers, it is understood, will not at present insist upon an ex- 
tension of the hours of labour, which is the item of contention 
most distasteful to the workmen. The latter are willing to accept 
a moderate reduction of wages, having respect to the condition of 
the trade, and indeed reductions, generally to the extent of 5 per 
cent., have in many cases already been submitted to. A few fresh 
orders have come to hand within the past few days, and matters 
do not look quite so gloomy as they did a fortnight ago. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
TRADE generally is quiet, and it hardly appears probable that 


ment, and some of the industries which are naturally and neces- 
sarily very closely allied with it, So quiet has this branch grown 
of late that a statement has been made in the public papers, without 
calling forth any contradiction up to the time of my writing, that 
one of the largest Bessemer establishments in South Yorkshire was 
completely set down for want of orders. It is not by any means 
advisable to give the names of firms who are thus temporarily 
lacking a sufficiency of employment, otherwise it might here be re- 
corded that there are in this vicinity several such in the Bessemer 
and steel rail es. One or two works, on the other hand, appear 
to be doing — well even yet, but there is every reason for 
presuming that their employment is founded upon contracts 
entered into long since, and not upon orders of anything like recent 
date. 

In the face of this growing quietude it is not surprising to hear 
rumours of impending further reductions in the wages of iron- 
works of almost all classes—reductions which will probably be 
made in other districts at the same time as this, The men meet 
these vague rumours by talking of starting co-operative steel and 
ironworks, but it yet remains to be seen whether these will assume 
definite practical shapes. Other co-operative ventures have not 
always proved wholly successful--one or two instances in point 
being furnished in this vicinity. 

The armour-plate departments are still well employed, and have 
orders on hand which will assure them a continuation of prosperity 
for some time to come. A curious rumour <7 the subject of 
armour-plates comes from a contributor to a .‘idland journal, 
signing himself ‘“‘An Independent Member.” He says, in effect, 
that the Government, dissatisfied with the high prices charged by 
two well-known Sheffield firms for armour-plates, have deter- 
mined to evade the result of the monopoly, if possible, by pur- 
chasing them abroad. They have, therefore, he says, sent a com- 
mission abroad into Belgium, &c., ostensibly to inquire as to ships’ 
plates, &c., but really to see if armour-plates cannot be bought 
at fully £10 per ton less than what is now paid. This is a 


strange assertion, considering that the two Pp ig 


stopping of all the mine workings. The miners after a lengthy 
deliberation accepted the alternative until the end of the year, when 
they will make common cause with the colliers and endeavour to 
regain what they have now lost. 

The iron trade continues bad. This is the dull season, and there 
is but little hope of a revival until the spring. The Cyfarthfa fire- 
men waited upon Mr, Crawshay this week, and were told that he 
had no orders and that the works could not be restarted. 

The tin-plate trade is working up slightly. 






















firms in question manufacture for all the continental and forei 
Governments, and are, in fact, the only firms who have machinery 
of sufficient size and power for rolling, planing, &c., plates and 
shields of the large description. 

The general cast steel trade does not improve much, although 
one or two of the principal houses are in receipt of more numerous 
anl somewhat larger orders for best steel from American and 
home customers. 

Edge and machine tools continue to be in very great request, 
the former for Australia and India. 

The returns just issued showing the quantity of coal sent 4 
railway from various districts to the metropolis, during the mont 
of October exhibit a falling off when placed in comparison with 
the corresponding period of 1873, but there was a marked increase 
over the total tonnage conveyed during the preceding month, Sep- 
tember. In last month the Midland again headed the list with 
154,963 tons, the London and North-Western taking second honours 
with 84,813, the Great Northern being third with 77,256, and the 
Great Eastern fourth with 68,345 tons. For the tin months 
ending October 31st, the position was precisely the same, the 
figures for that period being— Midland, 1,310,181, London and 
North-Western 792,801, Great Northern 687.131, and Great Eastern 
534,935 tons. Dealingfwith the month of October alone, it is seen 
that the Great Northern carried less by 40,000 tons than it did 
during October, 1873, there being a falling off in the quantity sent 
from the Barnsley thick coal collieries. Twelve of the principal 
pits working this seam, however, sent 14,400 tons as against 13,700 
during September. The chief Silkstone pits also despatched an 
augmented tonnage to London, There was, as well, a greater quan- 
tity sent into the Lancashire district owing to the strike of miners 
existing there. The Derbyshire collieries were, as usual, well to the 
fore, with Clay Crossin the post of honour. That colliery, or rather 
series of collieries, with Langley Mill, sent 50,000 tons to London 
during the month. The other large Derbyshire pits, Eckington, 
Sheepbridge, Staveley, &c., also forwarded more coal, ten of the 
leatling collieries, in fact, forwarding 103,900 tons as against 
96,900 in the month of October last year. 

The coal trade is now in an active condition, so far as the house 
coal branch is concerned, there being considerable difficulty in ob- 
taining the prompt filling of orders, The export business is fairly 
well sustained at recent rates, but there is not a great amount of 
activity in steam coal or coke of any kind. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Every stranger entering the principality by the Taff Vale Rail- 
way has been astounded at the magnitude of the mineral traffic 
on that line. Fed by the lines from Rhondda, Ferndale, Aber- 
dare, and Merthyr, the quantity turned out at the Cardiff 
Docks is simply prodigious. Last week I learn from official 
sources that the largest quantity yet sent down the Taff 
Vale Railway was received at the terminus; it amounted to 
no less than 90 000 tons. The colliers in all parts of the district 
are working well, but trouble may be expected at the close 
of the year. My belief is that the colliers are putting out 
extraordinary efforts for a special object ; at Christmas the 
coal trade may be reasonably expected to be in full sway, the 
colliers will have had three months’ good work, and will be ina 
position to make a stand for an advance. They are discontented 
at present with regard to the contract rules, and this week a 
rumour has been circulated which has increased this discontent. 
It was to the effect that some of the obnoxious clauses 
were being privately introduced. I scarcely think that the 
coalowners would permit this. As a y, they are far 
above any such conduct, and the colliers may rest assured 
that no introduction of the contract rules will take place 
until there has been a conference between masters and men. 
The reduction of 10 per cent. to the ironworkers of South Wales 
has been accomplished. It was evident from the first that the 
men could not resist the reduction, fer it was necessitated by the 
deplorable condition of the Welsh iron trade, and though some 
effort was made in protest, it was but desultory and unsuccessful. 
The executive of the Ironworkers’ Association held their usual 
meeting at Cardiff last week, and entered fully into the subject of 
the reduction ; but they saw the uselessness of contention, and 
simply recommended the men to wait upon the masters and see 
what arrangement could be brought about. ; 

On Saturday there was an rp meeting of ironworkers at 
Dowlais, when the question of a reduction was fully debated. 
Some of the workmen {present held up their hands for a strike 
but the good sense of others governed, and a resolution was pass 
to continue working. At Plymouth the same thing occurred, and 
though there has been a little hesitation at Ebbw Vale and Blaen- 
avon, I look upon the reduction as an accomplished fact. 

Now comes the question, Will the Welsh ironmasters be enabled 
to meet the requirements of buyers when this reduction is in 
exercise ? I doubt it. At the meeting of ironmasters in London 
lately, some startling facts were adduced. I cannot retail them 
here, as it would be a breach of confidence; but this I may state, 
that at present prices and quotations ironmaking in Wales isa 
dead loss, 

The collective red now t to a little over 35 per cent 
from the first decline in trade, Another 10 may, Ido not say 
will, enable our ironmasters to meet the case and once more 
restart trade, . 

The iron miners have had to aecept the reduction of 10 per cent. 
and this has caused a great outburst of feeling. They have asked 
why they should be treated differently to the colliers, and Mr. 
Menelaus of Dowlais has answered them by saying that it was not 
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any improvement will have to be chronicled this side Christmas. 
Tue heavier branches of business appear to be experiencing the 
mest pronounced d»lness, particular y the Bessemer steel depart- 


a question of justice but of necessity ; he agreed with them that 
they ought not t» be reduced, but that on account of the unfortu- 
nate state of trude it was one thing or the other, a reduction or a 
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BARROW-IN-FURNESS. --The Mayor of Barrow, Mr. J. T. Smith, 
at the recent annual meeting of the Town Council of the borough, 
submitted some very important and interesting statistics, illus- 
trating the unexampled progress of the town during the last few 
years. These statistics exhibited a comparative view of the town 
of Barrow in 1871—when the last census was taken—and at the 
present time, this period having been selected as a convenient one 
for obtaining reliable data on which to found the comparison. In 
1871 the population of the borough was 18,200. The Corporation 
had just tad the census taken, and had verified this census return 
to a considerable extent by again going over the more crowded 
parts of the town, and from that the population was within a 
trifle of 41,000 people, having more than doubled within three 
— the figures showing an increase of 127 per cent. The num- 

r of deaths during the year had been 940, which on a population 
of 41,000 represented a death-rate of 22 92 per thousand. In 1871 
the number of gas consumers was 1302, the revenue for that year 
being £18,218 ; while in 1874 there were 2074 consumers, being an 
increase of 772, or 59 cent., the revenue for 1874 being £33,181 
an inorease of £19, or 1094 cent. In 1871 there were 3670 
water consumers, as against in 1874, being an increase of 
2876, or 78 per cent. In 1871 there were 2719 inhabited houses, 
and now there were 5600, making an increase of 2881, or 105-95 per 
cent., and beyond this there were now 920 houses in course of eree- 
tion in the borough. The rateable value of the town in 1871 was 
£63,894 15s.; and now it was £123,117 10s , making an increase of 
£59,222 15s., or 92°68 per cent. The Town Hall and market 
receipts in 1871 were £520 12s. 3d., and in 1874 £1461 16s. 5d., 
being an increase of £941 4s, 2d., or 180 96 per cent. ‘he Mayor 
added that the existing gas aud water works had been found 
unequal to the demands made upon them, and the market would 
soon be in the same position. The facts and figures he had 
adduced presented an extraordinary, and at the same time, a 
very encouraging aspect, and, if carefully studied, would fairly 
support the assumption that Barrow had uudergone a wonderful 
= development, and was now established on a basis that 

ed satisfactory assurance not only of its becoming an impor- 
tant manufacturing centre, but, owing to its extensive dock 
accommodation, the immense development of the timber trade, 
and the establishment of a new line of steam communication with 
the continent of America, of its taking rank amongst the leading 
seaports of the country.---Barrow Daily Times. 
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SIEGE EXPERIMENTS AT EASTBOURNE. 
No. IIL 
Our last article closed with an account of the common 

shell practice from the 64-pounder and 40-pounder muzzle- 
loading rifled guns on the 5th November. The following 
particulars of the damage done to the battery were acci- 
dentally omitted (see table in preceding article) :— 
2 Size of crater, &c: 
rome. ute, by 15ft. by Att. deep. 

= he LAA deep: 
16 <i Effect noted should have been “‘ grazed right of screen.” 
20°: Poncirated ihe, cutting quite a cavern, Sft. by 6ft., in greatest 

. di f Gin. before bursting. 

Sh, Sour tnt ra ae 


in area; but when dug out next day, was 

Bf. ve burst with the effect of an undercharged 
mine, 8}ft. by 7ft. in area. 

27 +.. Cutdown bannerol hoisted un parapet. 

2 .. mee right cheek of embrasure No. 4. gun portion, com- 


tely closing it. 
Nore.—In all measurements of craters given, the first two numbers 
denote area at surface, and the last the greatest depth. 


Firing was continued on 6th November from C Battery 
at a range of 1452 yards ; direct fire from the same guns ; 
fuzes used, rifle-loading percussion with full charges, and 
sensitive percussion with reduced charges. The results 
were as follows, the part aimed at being No. 1 gun portion, 
which is not pierced with embrasures :— 



































{ - = 
une. 9 é | 
°F: om = Eleva- Effects on target battery 
és tion. (shell burst, &c.) 
ze | 6 
| lb. Deg. 

1 6épr. R.M.L.) 10 2.15 150 yards over. 

2 pat l-@ 2.20 | 60 yards over. 

3 ed pee 2.15 In battery ; burst after graze. 

4) ” ” ” ees crater 7ft. by 9ft. by 

6 | o ” ” 50 yards over. 

6 | ” ” 2.12 50 yards over. 

7 ” ” ” Exterior crest of battery; two 
| men wounded; increased crater 
| made by No, 4 round to l6ft. by 
| Oft. by 34ft. 

$s | ” ” ” 40 yards short. 

9 ” ” ” In battery; increasted crater made 
| by rounds 4 and 7 by 5ft. in 
| length, till it extended to within 
3ft. of interior crest; two men 
| killed, and one badly wounded ; 
| four splinters struck left merlon 
| of gun emplacement ; three hits 
| | on targets in rear, and one prop 
| | broken 

10 | “ 2° » | 80 yards short. 

ll 4¢-pr. R.M.L.| 7 2.35 | Interior crest of traverse; graze 

| | 1)}ft. by 1ft. by 5in. 

12 | pa | » | In battery ; only a scoop. 

13 | a 4 ee Exterior slope of battery; crater 

} H 9ft. by 3ft. by 3ft. 

4 | - ” 99 60 yards over. 

15 va oo ° In battery ; three men killed and 

one badly wounded. 

16 | ‘ |} o” Exterior slope of battery; crater 
12ft. by 6ft. by 2hft. 

17 é ” ” On > ey section 6; crater 

| 4){t. by lft. by 2ft.; no damage 
inside. 

18 oe ” a 200 yards over ; in sea. 

19 a ” ” Exterior crest of battery; crater 
6ft. by 6ft. by 14ft. 

20 = - ae 100 yards over. 

21 40pr. R.M.L.| 2 9.0 40 yards short. 

22 ” ” 9.30 100 yards over. 

23 ’ 9.15 50 yards over. 

24 9” ’ 9.0 60 yards short, 

25 2 ” 9.0 On ape tag ; crater closed by 
falling shingle. 

26 ” ” 8.55 On splinter-proof ; blind. 

27 o . 8.50 On exterior crest of splinter-proof ; 
crater 6ft. by 44ft. by 1jft.. ex- 
treme end of section d ; interior 
not injured. 

28 ” ” 8.40 75 yards short. 

29 ae % 8.45 Foot of exterior slope of battery; 
blind. 

30 » » 8.45 In battery ; scoop on superior slope 
of 7ft by lft.; cut down flag- 
staff by splinter; Nos. 2, 3, and 
5 of gun killed; five hits on 
targets in rear, and one sandbag 
displaced. 











Note.—All distances over and under are measured from interior crest 
of parapet; unless distance right or left is stated, the “line” is sup- 
posed to be good. 

The week ending 14th November was occupied in 
repairing the damage done to the battery, &., during the 
previous week, and also in erecting an additional section of 
screen, in front of No. 1 gun ion, on right of battery, 
which had previously been without such protection; No. 2 
gun portion was left as before in this Over a part 
of the splinter proof 3ft. more cativour nae cakes 
all 6ft. above the rails, &. 

The committee recommenced their trials on 17th Novem- 
ber in the presence of the Director of Artillery, Sir J. Adye, 
K.C.B., the Director-General of Fortifications, Sir F. Ch 
man, K.C.B., and a very large assemblage of scientific 
officers, t interest being felt in the performances of the 
8in. rifled howitzer. 

It may be as well to note here, with reference to the 


table of charges, &c., given in our last, that the full service 
of this pi cannot be considered as definitely 
settled. Its hig may be taken as 101b., but a 


reference to the tables of practice will show that it has been 
tried with charges of 81b., 71b., and 5Ib., the elevation 
being proportionately increased. There is also a second 
shell containing the enormous bursting charge of 16 lb. of 
powder, and weighing when filled 1501b.; the decreased 
weightisdue tothe walls of theshell being necessarily thinner. 
The weight given for the carriage—42 cwt. lies to one 
of the howitzers under trial, the other precisely similar gun 
ne mounted on a iage weighing 34cwt. approxi- 
mately. This decrease of weight is effected by using per- 
forated brackets or side pieces. 

The weather during the week was, on the whole, very un- 
favourable to the experiments; a strong wind blew obliquely 
across the a on the 18th and 19th, and more or less 
rain fell on three days, converting the batteries and 





surrounding ground into a state of mud, which must have 


reminded some officers present of the trenches before 


from B Battery, a® | 
ion for high charges» 





Results of Firing Tuesday, 17th Ni ber, 
1713 yards range ; fuzes, rifle-loading perc 
i charges. 


sensitive percussion for reduced \ 
Om | 2 | tm 


Ib. Deg. 
64-pr. R.M.L,| 10 1 
1 





Effects on target battery 
(shell burst, &c.). 


No. of 
round 








oueernr 
ee eee 
— De Stoo 
eSEs 
sani 
g 
g 
g 


in No. 8 gun portion. 
On top of battery; blind; shell 
afterwards found in rear of 
PR ——-\ ana 


n screen. 

Burst in air, after grazing on 
superior slope of battery. 

Burst over battery; no damage 
done. The recoil was so great 
that the howitzer jumped side- 
ways off the Clerk’s platform. 


12 (8in.howitzera.| 5 | 18.0 200 yards short ; 20 yards to left. 
RM.L. (N.B,—This and the three succeed- 
ing rounds were fired from A 
Battery, 1793 yards range ; sensi- 
tive fuzes. 


9 ” ” ” 


10 » o ” 





11 /8in.howitzers.| 10 8.30 
RM.L. 














18 ” w» | 20.0 On splinter-proof ; crater 14ft. by 
12ft. by oft deep; broke one 
stanchion ide, and forced in 
the sheeting; struck sections 
6ft. of earth). 

14 ° o 100 yards short. 

15 ” ” ja In screen ; crater 12ft. by 12ft. by 

| 3ft. deep. 

16 | ‘ » | 21.0 120 yards over. 








| (Resumei firing from Battery B.) 
17 pees 5 | 20.0 2 yards beyond splinter-proof. 
RM 


18 | a ve | 19.80 50 yards over. 

19 ya eo | 19.15 On splinter- f ; crater 10ft. by 
Sft. by lift. deep; no damage 
inside. 

20 a » | 19.0 30 yards over. 

21 ~- » | 18.45 100 yards short. 

22 ea a - Struck exterior crest of parapet, 
making a crater on superior 
slope 12ft. by S}ft. by 3ft. deep. 

170 yards short. 











23 " » | 18°51 


24 ya ae 5 110 yards short. 





The ranges originally given were observed approximately. 
The following distances have since been measured by 
chain :—Battery A, 1793 yards from crest of target bat- 
tery; Battery B, 1713 yards; Battery C, 1452 yards. 

The Clerk’s platform from which No. 11 was fired has its 
slope upwards to the rear increased by the use of German 
wood wedges, which are made of strong planks 6ft. long, 
with a slope of one-fourth; the howitzer in A battery was on 
the common ground platform / (see Art. II.). All platforms 
are laid at an angle of 4 deg. to check the recoil, and also to 
facilitate “ running up.” Since it is evident that one wheel 
must be slightly higher than the other whenever the gun- 
carriage is at all traversed, or, in other words, whenever 
the axletree is not at right angles to the longer axis of the 

latform, it becomes a question whether it would not be 
tter to have the ground platforms laid quite level, and 
trust wholly to other means of checking the recoil. 

During the night of the 17th a large fire broke out in 
Eastbourne, consuming a timber yard situated in_ the 
centre of the town. The men of the Artillery and 
Engineers stationed there for the purpuse of the experi- 
ments were all turned out, and very materially assisted in 
putting out the fire, which had caught the buildings of a 
neighbouring brewery. As they were thus out of bed 
nearly all night, it became impossible to resume operations 
at the usual ‘how of 9am. next day, and consequently 
firing did not commence until 1 p.m. During the afternoon 
many ag bpm came across the range, interrupting the 

tice. is partly arose from 2 p.m. being the usual 
our for ceasing the fire. The wind was very high, 
blowing at an angle of about 45 deg. to range, towards 
target battery. 
ednesday, 18th November ; practice from B Battery ; 
range 1713 yards, with 8in. rifled howitzer ; 180 lb. shell ; 
rifle-loading percussion fuzes :— 








Sy & Eleva- Effects on target ba’ 
Ss 3 | tion. (shell burst, &c). 
ze | A 
| Ib | Deg. 
3 9 10.0 70 yards short ; blind ; the gun after recoiling up 


e wedges, ran violently u inst the hurter, 
~ toll over on its waaauie, Gtk trail in the 


2 - 10.20 | Foot of screen; gun recoiled off platform. 
3 oe 10°30 | Foot of screen ; blind. 

11.0 120 yards short.* 

* Round No, 4 was fired from A Battory with sensitive fuze. 


Owing to the frequent interruptions before alluded to, 
and the approach of darkness, i now suspended 
for the day. Night firing could not be carried on owing to 
the impossibility of ascertaining whether the range was 
clear to seaward. 

In the evening, as soon as darkness had sufficiently set in, 
seven rounds of “star shells” were fired from the 8in. 
rifled howitzer. This is an experimental “light” shell, 
meant to take the place both of the old “ ground light ball” 
and of the Boxer “ ute light.” The cylindrical body 
of the shell is somewhat like that of a shrapnel, and there 
is a similar light head riveted on, but instead of bullets, 
the shell contains a number of magnesium “ stars,” having 
quick match between them; the small bursting charge is, 
moreover, not in the base, as in shrapnel, but in the centre. 
Upon the shell opening, the stars, thirteen in number, in 
the shells under trial’ should ail burn brilliantly while 


~ 














falling through the air and upon the ground. They were 
fired at 40 deg. elevation, with charges of 2 Ib. and 34 1b. 


Sebastopol. ly 





from B Battery, and fell upon the shingle from 500 to 200 
ards short of the target battery. Very few of the stars 
in each shell ignited properly, but the effect from those 
which did burn was very striking; the light afforded was 
not sufficiently diffused to render the oe battery visible, 
but it is, of course, difficult to say what the effect would be 
if they had fallen close to an enemy’s works, It was, how- 
ever, evident that certain ignition is needed. 
On Thursday, 19th November, firing continued with the 
Sin. rifled howitzer, charge 51b; gun laid on No. 1 gun 


























portion and ine. The firstsix rounds from Battery A, 
range 1793 yards; remainder from Battery B, 1713 yards, 
33] Shelland | Eleva- Effects on target battery 
5 2 fuse. tion. (shell burst, &c.). 
Deg. 
1 180 Ib. 19°0 Just over splinter proof ; 20 yards right. 
sensitive fuse. 
2 - 18°45 Near foot of right screen, No. 1 gun 
portion. 
3 » 18°48 Foot of exterior slope. 
4 oo es 60 yards under. 
5 a 18°51 100 yards under. 
6 ” 19°0 50 yards under. 
From Battery B. 
7 a 18°45 On top of battery. 
8 a oo 40 yards under. 
9 ” ” 30 yards over. 
10 90 170 yards over. 
ll 150 1b 18°10 Interior crest of battery ; blind ; carried 
fuze. away sand from interior crest for 
a distance 5ft. by lift. by 29ft. deep, 
and knocked over one target. 
12 ° - 100 yards over. 
13 yan 17°” 170 yards over ; blind ; in sea. 
14 2 i7-40 100 yards over; blind; ricocheted on 
seu 
15 |Sensitivefuze.| 17°20 £0 yards over ; crater in shingle, ldft. by 
l4ft. by 4}ft. deep. 
16 oe 17°10 15 yards over; 10 yards left; passed 
ere top of No. 3 target. 
17 » 17°0 =| Right of splinter-proof. 
18 ” 16°50 | 80 yards over. 
19 pas 16°40 | Between the screens. 
20 » an In line with splinter-proof. 











At the conclusion of the shell practice three rounds of 
experimental “carcases,” as proposed by Lieutenant 
O'Callaghan, R.A., of the School of Gunnery, were fired 
from the 8in. howitzer in B Battery at elevations of 
25 deg., 35 deg., and 40 deg. respectively, with a charge of 
3$1b. powder. These projectiles are made somewhat like 
the shrapnel, with a light head attached to the cylindrical 
body, which is studded to take the rifling in the ordinary 
manner; the interior, however, is filled with carcase com- 

ition, and the small bursting charge placed on the top 
is intended to blow off the head, the contents of the 
cylinder being ignited, and burning so furiously, that the 
flames cannot be extinguished but by heaping earth over 
the carcase. This missile is intended to set fire to build- 
ings, naval and military stores, &c., superseding the old 
spherical carcase with three vents or fuze holes. No. 3 
round ranged nearly up to the target battery, and was the 
only one which burnt very well; the cylindrical bodies all 
broke up, a mode of action not intended, but it is evident 
that a far greater effect might be produced by scattering 
the composition in all directions if we could only be certain 
of every portion being ignited by the bursting of the shell, 

The practice of the week shows but little effect produced 
on the target battery, but the committee were most un- 
fortunate in their weather, and attendant circumstances, 
In making any comparison between these experiments and 
those at Newhaven, it must be remembered that the 
longest on attainable in 1863 was 1060 yards, and the 
really g shooting was attained by the 7in. breech- 
loading Armstrong gun of 72cwt., as against the far 
lighter and shorter 8in. howitzer of 46 cwt. fired at 1700 to 
1800 yards distance from the target battery. The line of 
fire from A Battery, from which the object aimed at was 
invisible, was obtained by using the Prussian sling scales 
attached to the carriage, the elevation being given by 
quadrant as usual. Shorter wood wedges were also used 
to prevent the howitzer running up against the hurter too 
vicently, as happened in round No. 1 on Wednesday, and 
a drag rope attached to the trail-eye assisted in preventin 
a capsize. The Prussian fuaes did not answer well, 
three out of four being blind, probably from the gun- 
metal bouche in the shell not fitting exactly, so that the 
safety pin became jammed, and the fuze could not act 


properly, ~“- a 


THE SCIENTIFIC ASPECT OF THE REGENT’S 
CANAL EXPLOSION AND ITS RESULTS. 


Were the word “accident” used with any precision it 
would be limited to disasters produced by the concurrence 
of casual circumstances of a nature wholly unforeseen and 
unpreventable. The word, however, is actually used with 
all degrees of looseness. A meteoric stone falling from a 
clear and sunny sky upon the head of a child is really an 
unforeseeable and unpreventable accident, but a coroner’s 
inquest will equally call it an accident that a house has 
been burnt by the child having been enabied to get ata 
box of lucifer matches to use as domestic fireworks. Now 
that the verdict of the coroner’s jury as to the late explosion 
has been given, and, viewed in a rough sort of way, given 
with unusual correctness, it is plainly an abuse of words 
to call that explosion and its consequences an accident. 
To send gunpowder in wooden casks or cases which may or 
may not have been staunch enough to prevent that material 
from having become scattered abroad loose, in the same 
a with benzoline in leaky vessels, a fire or a light, or 
both, being also carried by the barge, was simply to send 
along a fireship, with a slow match connected with its cargo 
of powder, which might by possibility prove ineffective to 
fire the charge, but in which all the chances were in favour 
of its proving as certain a means of ignition as a purposely 
contrived and laid fuze might be. The circumstances of the 
case were simple, the collateral evidence needed was readily 
at hand and conclusive, while the absence to a great extent 
of personal motives or interests for confusing or misleading 
the coroner and jury, concur in indicating that there can be 
no reasonable doubt that the verdict in this case was correct 
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in its interpretation of the physical conditions immediately 
precedent to the disaster. The concurrence of these simple 
conditions, however, as applying to the investigation of 
cases of explosion, is extremely rare, and those who will 
carry back their remembrance of the achievements of 
coroners and their juries to past instances of explosion, and 
very notably to that of the gun-cotton explosion at Stow- 
market, will probably agree with us that the feebleness 
and uncertainty of that medizval tribunal render it, as a 
rule, wholly unfit for investigating the complicated physi- 
cal, chemical, and meckanical conditions which must be 
unravelled, or for baffling the perversions of evidence due 
to personal interests or fears, which are sure to be the con- 
comitants of these disasters, The evils of the existing 
system of inquiry are patent, the difficulties of removing 
den by the substitution of a less objectionable tribunal 
perhaps great, but it is not for us here to attempt the dis- 
cussion of the question, complicated as it is, further than to 
observe that its consideration might advisedly enter amongst 
those which must be deliberated upon if any new legal 
machinery is to emanate from Parliament in relation to 
gunpowder and other explosives. 

In one particular the verdict as to the Regent’s Canal 
explosion was probably not critically correct, though 
sufficiently nearly so for practical purposes. Unless 
considerable quantities of loose powder were scattered 
about the barge Tilbury, of which there seems to 
have been no evidence, it is not conceivable that a 
flash of ignited mixture of air and benzoline vapour, 
whether merely ignitable or so proportioned as to be explo- 
sive, could have Sirectl fired the powder contained in the 
casks or cases. Reliable evidence appears to have been 
obtained that a distinctly perceptible interval of time 
occurred between this vapour flash and the explosion of the 
powder itself. The existence of this interval appears to us 
sufficient todisprove that the powder wasdirectly fired by the 
flash, which must in that case have been instantly followed 
by the explosion of the powder. How, then, was the powder 
ignited? Leaky vessels of benzoline result in the surfaces 
of those vessels becoming more or less smeared with the 
inflammable liquid, and in proportion as the leakage is more 
serious the like smearing of surrounding bodies upon which 
the leaking liquid flows, as well as the saturation, more or 
less complete with it, of porous or imbibing bodies such as 
straw, sawdust, or textures like tarpauling. The sequence 
of events would seem then to have been this : The flash of 
the vapour ignited into a permanent flame the leaked out 
benzoline,and the latter rapidly heated to igniting tempera- 
ture some portions of the gunpowder, whether in casks or 
cases, or perhaps penetrated or opened some of the joints or 
fissures a ties before any part of their thin walls of wood 
were burned through or heated up to the cea, Peg of 
the powder, which is reached at a temperature about that 
at which lead melts, or under certain conditions one much 
lower. Whatever light coroners’ investigations may throw 
upon such so-called accidents as these, it is limited to the 
preceding conditions; the “cause,” as it is called, of the 
accident, is the main object in view in order to apportion 
the personal blame, if any, that is to be awarded. These 
accomplished, the matter is at an end, and no attempt ismade 
to elicit anything useful for future guidance by a careful and 
scientific examination of the traces left by the event. In 
the present case it has seemed to us that some useful hints, 
or even definite conclusions, of a character to be hereafter 
useful in application, might be evolved from such an exa- 
mination of the traces left by the recent explosion, and with 
this view we have undertaken a survey of the area of disas- 
ter, which, with certain sections of the ground within that 
area, and a few illustrations of some of the more re- 
markable objects destroyed or injured, we now lay before 
our readers. Before remarking upon the chief points dis- 
closed by this examiration, it may be well to recall atten- 
tion, ina very brief and rough form—for those of our 
readers unaccustomed to the consideration of gunpowder 
explosions and their effects—to what are the chief condi- 
tions in a physical point of view attending explosion. If 
we imagine a sphere of gunpowder of a foot in diameter 
to be exploded in mid-air, and, as sufficiently near the 
truth, that the whole of the powder is instantaneously 
ignited, and from being a solid becomes gas or vapour, and 
in doing so — in volume—at the moment when the 
temperature of the evolved gases or vapours is highest— 
to about two thousand times the volume of the powder 
itself, then in effect, this is the same as the creation suddenly 
of a sphere of gas which, if reduced to the pressure of the 
surrounding atmosphere, would be about sixteen feet in 
diameter. The velocity of explosion, on the above suppo- 
sition that the whole of the powder is simultaneously 
ignited, has been estimated by Rumford, Hutton, and 
others at from four to seven thousand feet per second. 
We may state roughly, therefore, that the air surrounding 
the original sphere of gunpowder is suddenly pushed back 
radially in an 
feet at a mean velocity of about five thousand feet 
—or nearly a mile—per second. This sudden creation of 

and vapour constitutes the explosion itself, which ex- 
tends no farther in its direct effects than the surface of the 
imaginary sphere of which we have spoken. As the flame 
from powder can extend no farther than does the volume 
of the gases evolved from its combustion, so the flame 
attending the explosion of gunpowder can extend no far- 
ther than the radius of this sphere; nor beyond that limit 
can any body be ignited by that flame. The temperature 
of the flame itself, however, is extremely high, and higher 
as the powder exploded is more effectually confined. In 
the exploded charge of heavy ordnance its temperature 
reaches, if it does not exceed, the melting point of wrought 
iron; but it is lower where the powder is exploded uncon- 
fined. In any case, however, the heat momentarily radiated 
from the sphere of explosive gas is sufficient where large 
quantities of powder are concerued to scorch or ignite readily 
inflammable Podies beyond the sphere of actual flame, so 
that gunpowder itself may be fired though situated beyond 
the reach of the explosive flash; and practically, as in all 
large explosions of unconfined gunpowder, a considerable 
portion of the grains are projected unconsumed beyond the 
sphere of the flash, under the circumstances above assumed, 





1 directions for a distance of about eight | 


so other gunpowder may be fired though beyond reach of 
the flash itself. Besides this, recent investigations as to 
the propagation of explosion by mere vibratory jar or 
detonation indicate the high probability that powder, even 
at considerable distances beyond reach of the actual flash, 
may be caused to explode by the mere shock or detonation 
produced by an earlier explosion. The immediate effect of 
the sudden pushing back of the surrounding air from the 
focus of explosion is the generation of an aerial elastic 
wave, very analogous to that which constitutes sound in 
air. This traverses outwards in all directions at a rate not 
much different from that of sound, or at about eleven hun- 
dred and forty feet per second. It is this wave of air that 
does the greater part of the mischief in all great explo- 
sions, the area exposed to the direct blow of the powder 
gases being extremely circumscribed in comparison with 
the immense areas over which the aerial wave traverses. 
The — of the aerial wave or range of its oscillation 
at its first starting is nearly equal to the radius of the 
sphere occupied by the explosive gases when reduced to 
atmospheric ge ; but as the wave traverses outwards iu 
spherical shells whose volumes are all equal, or constant, or 
nearly so, and whose thicknesses are the amplitudes of the 
wave at successive points ing outwards, so these ampli- 
tudes rapidly decrease, and with them the destructive power 
of the aerial wave itself. If, in place of the powder being 
exploded in mid-air, as we have supposed, the powder be 
situated upon the surface of the earth or afloat upon the sur- 
face of water, a portion of the work produced by the explosion 
is expended in excavating a pit or crater in the earth or the 
water, while the remainder, if the powder be otherwise un- 
confined, is expended in the production of the aerial wave; 
and in this case the form of the wave is not a sphere, but ap- 
proaches that of a hemisphere or some form ms spheroid, the 
rate of translation outwards being rendered very different 
at different parts of the abel by retardation causen 
by the ground and from the contact with objects that 
may stand upon it. It is not the translation of the wave 
outwards, which is constant throughout its entire course 
up to its extinction, that produces the overthrow of or injury 
to solid objects which it meets in its progress, but the 
oscillation of the wave itself, that is, of the particles of air 
in wave motion at any moment ; and from what precedes, 
it follows that the energy of this wave motion, that is, its 
— of doing mischief in common with all forces radiating 

rom a centre, diminishes at different distances outwards 
from the focus of the explosion in the inverse ratio of the 
squares of those distances, This will be evident on looking 
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at the diagram, Fig. 1, in which if O be the centre of 
of explosion, and A be a screen, say a pane of glass, situ- 
ated at some distance from the. focus, then at twice that 
distance another screen, B, will have four times the area 
of A, and a third, C, at three times the distance of A will 
have nine times its surface ; but the total energy that acts 
upon A is the same as that which acts upon B and C, but 
divided over larger surfaces, Hence, the actual destructive 
energy is less, the further we move out from the focus, 
decreasing at the above rapid rate, so that the appulse of 
the wave which may be competent to throw down a wall at 
A, may be insufficient to break a pane of glass at C, and at 
still greater distances may be inappreciable except by the 
ear as a sound wave. 

It would take us too far to enter into the complicated 
relations and effects of the progress outwards of the aerial 
wave of explosion, as respects solid objects varying in 
materials, in form, and in position, with respect to the 
radial progress of the wave outwards. Those of our 
readers who take sufficient interest in the subject to desire 
further and more exact information than is given in the 
preceding rough and incomplete sketch, may consult with 
advantage the report upon explosion of magazines drawn up 
at the request of Sir John Burgoyne by Mr. Mallet, shortly 
after the great explosion at Erith, and which we were 

rivileged to publish in Tue Enaineer, vol, xxiii., 
5 une 14, 1867, page 547, as also Professor G. G. Stokes’ 
per “On Sound Shadow,” in the “ Proceedings” of the 
Raval Society a few years back, and to the perusal of both 
of which the treatises on sound by Professors Airy and 
Tyndall would be advisably previously studied. 

We must now pass on to some remarks upon the re- 
sults of the survey now presented to our readers, Upon 
the annexed map of a portion of the Regent’s Park district, 
which is tothe scale of six inches tothe mile, and for assistance 
in the reproduction of which we are indebted to Mr. Stanford, 
we have marked the areas of injury due to the explosion by 
the closed curves engraved thereon, and marked No. 1, 2, 3, 
and 4, These curves approximately bound as many areas 
of disturbance or injury taken in a descending order, based 
ym an arbitrary division under as many heads or degrees 
of injury. The central interior area immediately surround- 
ing the focus of explosion at North Bridge, is that within 
which the North Bridge itself was blown up, walls at both 
sides and buildings shattered or overthrown, trees uprooted 
or shorn of their branches, &c., being the area of maximum 








damage. Some of the more remarkable cases of violent 
injury to buildings or structures within this ,area are 
illustrated by the accompanying views of the North Bridge 
itself previous to and after its destruction, of the iron 
“~ and piers leading to it from Park-road, of the North 
ate Lodge, and of a villa and conservatory situated at a 
short distance from the lodge and north of the bridge. 
The relative situations of these objects and their distances 
from the focus of explosion are referred to in the explana- 
tions accompanying the views. The zone comprised within 
the curve No, 1 and that of No.2 embraces the area 
within which ceilings have been shaken down, plaster 
detached, windows, doors, and shutters dislodged or forced 
bodily in or out, this class of facts equally applying to the 
area within curve 1, as being nearer the focus, ithin the 
far larger area comprised within the curve No. 2 and No. 
3, window-sashes have been broken or splintered, shutter 
fastenings have been broken off, and by far the largest 
as en of broken windows per unit of ground surface 
as occurred, these facts applying also to the areas nearer the 
focus before referred to. ithin the outer area marked 
by the curve No. 4, windows still have been broken, but 
in much smaller proportion, and outside that curve no 
damage to house or other construction leaving persistent 
marks after it, was observed to have been done. This out- 
side curve passes through the extreme points at which 
glass was found to have been broken. The forms of these 
respective areas have been ascertained by perambulating 
the entire area in many different azimuths radial from the 
focus of explosion, and observing along these radii where 
each of the arbitrary classes of injury ceased to be observed, 
and also seeking information as far as possible by what 
may be called a house to house perambulation. The forms 
of these areas, which are in many respects remarkable, 
as well as the boundaries of the areas themselves, 
must be regarded as approximations, for in all of these 
local disturbances, due to the open or closed spaces, or to 
the positions in which buildings, etc., previously eu- 
countered by the explosive wave have altered its direction, 
locally reflected it in part, or partially diverted its path, or 
even Seon it up and dissipated it, will necessarily have 
caused occasional and considerable divergences at some 
points from any approach to a regular marginal curve. 
Thus some glass is stated to have been broken at a 
point nearly a furlong outside the curve No. 4, and 
nearly to the east of it. The areas comprised within these 
curves in square miles are approximately as follows :— 
Within the extreme limits of injury or curve No. 4, in- 
cluding the area of the curves 
s’ 3, 2, and 1 = 1°22 square 
miles; within the area of the 
curve No.3, including those with- 
in 2and 1 = 0°708; within the 
curve No. 2, and including the 
central area within it = 0-036; 
within thecurve No. 1,thecentra} 
area, or that of maximum injury 
=0°011. By sound alone, or by 
sound sufficiently powerful to 
cause the same sort of shaking of 
window sashes as is produced 
by the distant discharge of can- 
non, the disturbance was observ- 
able at distances greatly beyond 
the exterior of these curves, Well 
s* authenticated instances have 
reached us of the noise of the ex- 
plosion being heard in the dis- 
trict lying between the Brixton 
and Clapham roads, and to the 
southward of Clapham Common 
and at Putney. While not only wasthesound distinctly heard 
in the neighbourhood of Finsbury-square, but window-sashes 
were there made to rattle, and window-blinds slightly waved 
forward and backward. Before referring further to the pecu- 
liar forms of the areas of disturbance, it will Le best to make 
some remarks upon the sections which have been taken 
intersecting the ground surface passing through and beyond 
them, as well as to the transverse sections of the canal 
itself and adjacent banks, The section A B is taken in the 
line of the canal along the towing-path on the north bank, 
the water surface of the canal being on an average from 
six to eighteen inches below this, according to the amount 
of water filling the canal, The surface line at the top of 
the section shows the inequalities of the ground above the 
bank which rises somewhat abruptly at both sides of the 
canal, but at various angles. The slopes of the banks are 
least abrupt at about the site of the explosion, being there- 
abouts on both banks slopes of about two and a-half 
horizontal to one vertical. The transverse section at E is 
taken to the eastward of the north bridge, and close to the 
focus of explosion, which, like the sections H H and M M, 
are drawn to natural scale, show approximately the depths 
of the canal, the form of the slopes, and the heights above 
the water of the banks at both sides, or table land above 
the slopes. The transverse section H H is at a point where 
the southern bank, though less elevated, is more abrupt 
than at any other point along the longitudinal section; 
the section M M shows that the slopes there do not differ 
very materially from those along the rest of the canal. 
The section C D taken in a north-west and south-east direc- 
tion, and running nearly through the focus of explosion, 
shows the surface of the ground along this line, all that 
portion of it which lies northward of the canal being 
thickly studded with houses detached or in street ranges 
while south of the canal along this line lies the Regent’s 
Park, which, with the exception of the.constructions in the 
Zoological Society’s Gardens, and those of the Botanic 
Society’s, is occupied by very few permanent structures 
susceptible of injury, and therefore presenting no objects 
for observation. The section taken along the line GE F, 
also passing through the focus of explosion, shows the 
surface of the ground in directions nearly due west from 
the focus, and east by north of the same, The datum for 
all the sections is the surface of the towing-path at E. On 
examining the sections CD and GE, it will be at 
once observed that the water surface at the point of the 
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THE REGENT’S CANAL EXPLOSION. 











explosion not only lies in the bosom of the canal cutting, 
but is situated at nearly the lowest point of a shallow basin, 


the surface of which rises considerably towards the north- | 
ward, westward, and eastward, the highest point being | 
reached at Primrose Hill, along the line of the section E F. | 


The houses and buildings occupying the area northward of 
thecanal may therefore be viewed, ina limited sense, as stand- 
ing in terraces above each other, though everywhere in lines, 
making all possible angles with radii drawn from the focus. 
The continuation of the curves 3 and 4 are the result of 
actual observations, though more ecanty as they reach and 
pass over Regent’s Park. The unclosed or blank portions 
of these curves at the extreme south-east of Regent’s Park 
arise where no observations could be obtained, and the 
curves can only be closed by inference. The propogation 
of the aerial wave in this direction must have been much 
interfered with by the trees in the Park. The cut on page390 
showsin planand geometric elevation the construction of the 
North Bridge prior to its demolition. The bridge consisted 
of two ranges of heavy cast iron columns, four in each, 
standing on the opposite margins of the canal upon stone- 
work or brick footings. Between the square caps of these 
columns small brick arches were formed, on the upper sur- 
face of which the skew-backs for the three brick arches 
were thrown, springing at either extremity of the bridge 
from brick abutments. The haunches above the arches 
were lightened by means of brick tubes of about 4ft. in 
diameter, open right through; all above the arches, 
with the exception of the space occupied by these 


VIEW OF NORTH PRIDGE AFTER THE EXPLOSION, 

















GENERAL VIEW OF SITE OF NORTH BRIDGE AFTER EXPLOSION, 


| tubes, was filled in with kard rubbish, sustaining 
a macadamised road 32ft. wide between the parapets, 
with narrow footways curbed and asphalted on each side; 
the parapets were cast iron railing. The supporting columns 
were very massive castings 3ft. 5in. in diameter at the base, 
and were filled in solid with brickwork. The height of 
these columns above the towing-path was about 14ft. 9in. to 
the level of the springing of the arches, which were seg- 
mental, and the height from the water surface of the caval 
| to the soffit of the centre arch at the keystone was about 
17ft. Gin. All these dimensions are merely approximate, 
and deduced from the ruins of the bridge which remain. 
The four columns on the north bank appear to bave fallen 
in a sloping direction to the eastwards, and into or towards 
the middle of the canal, those on the south bank were 
thrown towards the southward and eastward at various 
angles. This mode of fall would seem to indicate that the 
demolition of the bridge was produced by the blowing up 


the remaining two, and that the northerr arch then, in its 
fall, pushed the columns on the north bank in towards the 
po the southern arch falling at the same moment more 
vertically, while the colamns on which it rested, being 
struck by the fragments of the centre arch in their fall, and 
aided by the explosion, were thrown in upon the south 





not directly under the bridge, but had nearly cleared its 
western face. 

The centre of gravity of the powder on hoard the 
barge was probably situated about a foot above the 
water surface; there was, therefore, the large space of more 
than 12ft. or 13ft. between the four or four and a-quarter 
tons of powder and the soffit of the centre arch, which 
appears to us to have been the only part of the bridge 
really blown up, all the rest having fallen directly after the 
removal of the centre arch by its own weight. Another 
barge, said to have also contained powder, was in advance 
of the Tilbury, and connected with it by a towing line 
of about thirty yards in length; and although so near, this 
barge, remained uninjured. This was no doubt due to 


| the fact that at the instant of the explosion the Tilbury 
| was driven downwards, and a large crater-like bowl 
| produced in the water of the canal around, one immediate 


| 


| 


consequence of which was the heaping up of the water 


of the western portion or the whole of the centre arch, the | in the canal between the Tilbury and the barge in advance 


removal of which destroyed the equilibrium of thrust of | D 
| to the eastward and westward of the crater of explosion, 


by the production of a large wave of travslation both 


so that the barges both in advance and following the 
Tilbury were for the moment partially protected by a sort 
of watery traverse. From information communicated to 
us by Mr. Bartlett, the curator of the Zoological Gar- 
dens, who was at the site of the demolished bridge a very 


bank. The sloping direction of the columns, on both banks | short time—four or five minutes—after the explosion, it 
towards the east, would seem to indicate that the barge | appears that on his arrival, avd aided by the light of the 
which exploded during its progress from east to west was | slowly burning gas from the broken six-inch gas main, hedis- 
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tinctly saw that the canal beneath and about the bridge was 
completely emptied of water, and that it did not fill again to 
its usual level for about a quarter of an hour. If this be 
80, it is obvious that the wave of translation raised by the 
explosion pushed the water of the canal bodily before it 
for a considerable distance in each direction, and that the 
large volume of wave thus raised must have rolled along 
the canal at the known rate of such waves of translation in 
nearly rectangular channels for a very considerable distance 
before it became expended, after which the displaced water 
slowly returned to its normal level. We have not sufficient 
data to be able to calculate with any approach to accuracy the 
velocity with which sucha wave might have travelled along 
this canal, but assuming as probable, that the velocity might 
have reached from six to six and a-half miles per hour, and 
that the return stream had something like the same velo- 
city, it would follow that the water of the canal must have 
been driven back eastward and westward from the centre 
of the explosion by a distance of from one-half to three- 
quarters of a mile. We are not aware that these curious 
facts as to the displacement of the water have been before 
noticed as they deserve by any one. 

Referring now to the forms assumed by the areas of 
decreasing injury passing outwards from the focus of ex- 
plosion, we would draw attention to the extremely small 
area bounded by the curve No. 1, within which anything 
like serious injury has been produced, Its area is little 
more than the hundredth of a square mile, or 30,976 square 
yards; its longest diameter, like that of the next area bounded 
by No. 2, is nearly in the direction of the canal cutting, 
showing that up to that period of decadence the elastic 
wave generated by the explosion had in its ascending ordi- 
nate been limited to a considerable extent by the two banks 
of the canal. When, however, we examine the form and 
area within the curve No. 3, we perceive that its longest 
diameter, like that of the area bounded by curve No. 4, is 
nearly orthogonal to that of the two former areas, indicat- 
ing that when the generating spheroid of the elastic wave 
had risen above the table-laud adjacent to the canal cutting, 
the elastic wave began to expand most rapidly inthedirection 
of least resistance, which was that from the lower part of the 
basin northward of the explosion and towards the south- 
eastward of the Regent’s Park. The exterior curve No. 4 
approaches still more nearly to a circular form or very short 
ellipse whose longest axis is nearly north-west and south- 
east, indicating that the elastic wave which did the greater 
part of the damage in the outer zone between curves 3 and 
4, traversed outwards principally at a level above that of 
the tops of houses, of trees, &c., aud broke windows princi- 
pally in virtue of the compression of the air or sudden 
relaxation of that compression due to its passage oved 
confined spaces, such as those between streets, courtyards, 
gardens, &c. That glass is broken or even sashes dis- 
placed by such compression of the air, as well as by direct 
contact of the elastic wave particle in motion, has been 
proved by several examples under circumstances admitting 
of no doubt. Amongst many others we may meution a 
sash, situated uuder ground in an area, at St. Dunstan’s 
Villa, 400 yards south of the focus of explosion, and another 
nearly in the same direction, at Sussex-terrace, 800 yards due 
south of the focus, both which have been forced inwards in 
part, the sash having been broken in the former case and 
forced in, and in the latter the glass broken, in both cases the 
sashes being screened from the direct impulse of the wave. 
The effect of free range in transmitting the direct damaging 
power of the wave is, on the contrary, forcibly shown by 
the form of the northerly portion of curve No. 2, the marked 
bulge in that direction upon which, as a glance at the map 
will at ouce show, was due to the uninterrupted length from 
nearly the site of the explosion of Avenue-road running in 
that same direction. The greatest radial distance from the 
focus of the explosion, within which serious damage was 
done to buildings within the area No. 1, was no more than 
420ft., and the gréatest radial distance of the class of 
damage comprehended within the area No. 2, about 
1080ft. ; while the greatest radius within which any per- 
ceptible damage at all was done only reaches from 1800 
to 2000 yards from the focus. We may therefore readily 
perceive the enormous amount of exaggeration with which 
the results of this explosion have been described by the 
daily press, in which we were told that it was “that dip 
of the canal which alone saved Loudon,” that the north- 
west of London “ presented the characters of a bombarded 
town,” &c. The truth is, London was never for a moment 
in any davger whatever from the explosion of little more 
thau four tons of gunpowder, as is evident if we consider 
that London covers more than 130 square miles, while the 
total area of perceptible injury situated at one corner of 
that area is barely 1} square miles. 

The gunpowder exploded, if it had possessed the choice 
of a sentient being, could hardly have chosen a safer place 
for being blown up. The arched bridge overhead at once 
took off a large portion of the motive power of the explo- 
sion, which otherwise would have been propagated as a 
damaging elastic wave. <A further portion of the work 
developed by the explosion was consumed in digging out 
the water crater in the canal and generating the wave of 
translation which passed along it, and even in excavating 
an earth crater in the muddy bottom of the canal inme- 
diately beneath the exploded barge. The sloping banks of 
the canal itself to a considerable extent confined the spread 
of the elastic wave until after its damaging power had 
become so decreased that its power of injury was reduced 
almost to that of breaking windows. Indeed, how small a 
portion of the entire work developed by the explosion was 
really effective in doing damage may be easily imagined by 
considering that, were we able to make available the total 
work developed from four and a-quarter tons of gunpowder, 
it would, in accordance with the researches of Bunsen and 
Schischgoff, which give 98°38 foot-tons from 11b.avoirdupois 
of powder, have been sufficient to have raised 10ft. highacabe 
of brick work of 125ft. on the side—an enormous mass, nearly 
as high as the Duke of York’s column—whereas the actual 
damage done is comprised in the dislocation of perhaps a 
thousand tons of brickwork, and the mechanical effort 





to the latter, we may remark in passing that moderately 
thick plate glass even in large panes seemed to be proof 
against damage everywhere outside curve No. 2, and much 
of the glass broken was thin or crown glass, having been 
first employed before the use of thick sheet glass. Had, 
however, the entire amount of gunpowder been exploded 
upon a perfect plane, uninterrupted by any objects, trees, 
or houses, or otherwise, it is quite certain that the range 
of perceptible damage even to windows would not have 
reached two miles and a-half radially in any direction from 
the focus. Londoners generally may therefore repose in 
peace so far as the notion which has been propagated goes, 
that vast districts of their city may at any moment be 
demolished by the explosion of wagon-loads of powder in 
transit. Those very near would suffer fearfully, but those 
at a very moderate distance off would be only frightened. 

Had the powder in the barge Tilbury exploded while she 
was passing through the Islington or any otber tunnel, the 
damaging effects of the explosion would probably have 
been enormously greater than those we have recorded. 
Not only would the tunnel itself probably have collapsed, 
but the gases of explosion and compressed air would have 
been blown out from either extremity of the tunnel, as if 
from the mouth of a gigautic cannon, and adjacent build- 
ings might probably have been swept bodily away. The 
overthrowing power of the explosion wave at very short 
distances from the focus, even upon objects presenting bué 
a small surface, is forcibly indicated by the damage done 
to the iron-barred gates and piers at the North Lodge, as 
illustrated in one of our views. Though little more than 
a mere palisade, they seem to have opposed the impulse of 
the wave almost like an uninterrupted surface, just as 
small meshed trellice bridge girders oppose to the violent 
gusts of storms a resistance not much inferior to that of a 
surface of boiler plate equal to that of the trellis, and in 
analogy with the fact that the munting bar of a lighthouse 
lantern produces at miles away a sensible eclipse to the 
central fresnel or electric light. 

Oue of the causes of damage in large explosions of powder 
was here absent. The powder afloat upon a cushion of 
water was unable to generate any considerable elastic wave 
like that of a slight shock of earthquake in the solid 
ground itself, another circumstance decreasing the amount 
of damagedone. For, in the case of many large explosions 
upon record, the earth wave has proved sufficient to shake 
down buildings otherwise secure from injury under the 
shadow of traverses, &c. In the forms of the curves 
1, 2,3, 4, there are some curious analogies to the like 
closed curves by which the seismology of recent days has 
mapped out the effects of actual earthquake, the seismic 
areas within which, present the same divergences from cir- 
cular forms, and in part {ium analogous causes to those 
that were here in play; but into these conditions and 


analogies, however curious and interesting to the 
physicist, our limits forbid us here to enter, The 


careful examination of the phenomena presented is 
of some real value, as forming a gauge by which we 
may in future more justly estimate the consequences 
of such explosions, free from exagyeration on the one 
side, or under estimate of their dangerous importance 
on the other.* The practical lesson, however, which is all 
that we have learned, teaches us, is the simple aud homely 
one which we expressed in our former article on this sub- 
ject. Lusist with the force of law upon gunpowder being 
transported in really staunch cases or vessels, and by itself, 
in specially constructed and specially marked vehicles, 
whether by land or water; above all do not put gunpowder 
and petroleum bedded on straw into the same barge. We 
cannot help thinking that without any fresh legislation 
existing statutes and the common law would have been 
sufficient to have suppressed this immensely dangerous 
practice, had the authorities been as vigilant at all past 
times as they have shown themselves eager since 
this explosion, in which there has been a good deal of the 
— of locking the stable door after the steed is 
stolen. 








NEWCASTLE CHEMICAL SOCIETY. 


THE first meeting of this Society for the session was held at 
Newcastle on the 29th of October, when the president, Mr. J. Pattin- 
son, delivered an interesting address, from which we make a few 
notes. Thus we learn that the Hargreaves process of decomposing 
common salt is .ow making considerable progress. This plant is 
in operation in three manufactoriesin Lancashire which at present 
are producing from 210 to 240 tons of sulphate of soda per week 
by its means, The Jarrow Chemical Company are also preparing 
to erect plant capable of making about 100 tons of sulphate of 
soda per week, and it is in process of erection in other works, 
For the information of such of our readers as are unacquainted 
with this process, we may explain that instead of decomposing com- 
mon salt by sulphuric acid us in the old process, Mr. Hargreaves 
uses sulphurous acid, air, and steam for this purpose. ‘The salt, 
in a suitable mechanical condition, is placed in large cast iron 
cylinders 10ft. to 15ft. in diameter, and from 10ft. to 12ft. high, A 
series of from six to ten of these are placed alongside each other and 
heated externally. Sulphurous acid direct from the pyrites kilns, 
together with the air and steam, are passed through the salt in 


* As the velocity of the wind, the height of the barometer, the tem- 
perature and moisture of the atmosphere are known elements in the rate 
and range of propagation of sound, as also of clastic waves generated by 
explosion, we subjoin the following note from the records of the meteoro- 
logical observatory at Kew, for which we have been indebted to Mr. R. 
H. Scott, F.R.S., Director of the Meteorological Department. It affords 
no data, however, for more than negative deductions, except that the 
wind, though of very moderate velocity, appears to have carried the 
sound to a greater distance in the direction of its motion, which was 
from the focus towards Finsbury than, so far as our information goes, in 
any other direction. 

Meteorological Data for Kew, October, 1874. 
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Readings of barograph at Meteorological Office, 116, Victoria-street, 





necessary to force in or splinter some doors and window- 
sashes and to break some thousands of panes of glass. As 


8.W.:—October 2nd, 1 a.m., 29°52; 2 a.m., °53; 3 am., ‘53; 4a.m., °53; 
5am,,°52; 6 am., 29°51, 





the first cylinder, then through that in the second, and so on 
ee the whole series. A temperature of from 890 deg. to 
1000 deg. Fah. is found most favourable for the decomposition 
It takes afortnight or three weeks from the commencement of the 
operation to completely decompose the salt in the first cylinder ; 
the salt in the other cylinders is, however, in various stages of 
conversion into sulphate at the same time, so that when the 
sulphate made in the first cylinder is drawn and the gas goes 
direct from the pyrites kilns to the second cylinder, the salt in 
this becomes completely decomposed and ready for drawing one or 
two days afterwards; and so on with the other cylinders. 1! he 
adoption of this process will work the most radical change in the 
chemical manufacturer's plant, for the old familiar large leaden 
chambers, and the decomposing pan and furnace, will be 
superseded. 

The President called attention to a discovery recently made in 
iron metallurgy which is likely to be of importance to the manu- 
facturers in Newcastle and districts where the iron produced contains 
considerable quantities of phosphorus. It has been considered an 
axiom amongst steel makers that it is impossible to produce good 
workable steel if the amount of phosphorus it contains exceeds 
somewhere about five-hundredths of a per cent. of the steel. As 
it is well known that neither the Bessemer process nor the 
Siemens-Martin process of steel making eliminates the phosphorus 
from the iron under treatment, it has hitherto been found 
necessary to use only such pig irons for these processes as were 
nearly quite free from this ingredient. The attention of 
chemists und metallurgists has therefore for long been directed 
to discover a method for effectually and economically removing 
phosphorus from its combination with pig iron, but hitherto no 
process better than the old puddling process has been devised, and 
this does not remove the phosphorus so thoroughly as to make the 
iron sufficiently free from it to fit it for the requirements of the 
steel maker. It has now been discovered that much more phos- 
phorus may be left in the steel without injury to the product 
than has hitherto been thought possible, provided the amount of 
carbon be at the same time reduced; in other words, the less 
carbon there remains the more phosphorus may be left in the 
steel. Thus a steel of good workable quality suitable for making 
rails is produced, which contains 0°30 of a per cent. of phosphorus, 
if only 0°15 per cent. of carbon be present at the same time. It is 
difficult to ascertain to whom the merit of this discovery is due. 
It appears that the late Mr. Matthiessen years ago held the prin- 
ciple upon which it is based} and Mr. Frederic J. Slade, of the 
New Jersey Steel Company, seems to have discovered the same 
principle and carried it into practice in the beginning of 1870. It 
has, however, recently been brought into public notice by the 
publication of the researches and experiments of M. Tessie du 
Motay and of M. Euverte of the Terre Noire Steel Works in 
France, and it was at these works that the steel of the composi- 
tion just mentioned was produced. ‘he chief credit of making 
the principle known, and showing how it can be carried into 
practice, may therefore be claimed by them. When the pig iron 
used in the Bessemer process has been decarbonised by the action 
of the air, a certain amount of oxygen remains in the iron either 
as oxide or in some other condition, and it is necessary to remove 
this, and—in this process as well as in the Siemens-Martin pro- 
cess—to add substances to convert the iron into steel. Spiegeleisen, 
a substance containing about 10 per cent. of manganese and 5 per 
cent. of carbon, is at present used for this purpose. It is found, 
however, that when speigeleisen of this quality is used in the 
necessary amount to convert the iron into steel, it introduces too 
large a proportion of carbon to admit of a workable steel being 
produced from iron containing more than a few hundredths of a 
per cent, of phosphorus, When, therefore, ‘‘ phosphorus steel,” 
as it is called, is to be produced, it is necessary to use for the last- 
named process a material containing a smaller amount of carbon in 
relation to its manganese than spiegeleisen contains, and such a 
material is found in ferro-manganese, which can be obtained contain- 
ing from 4) to 70 per cent. of metallic manganese and about 5 per 
cent. of carbon. This material is, however, very expensive, the present 
price being about 1s. Gd. per lb., and although only about 2 per 
cent. of it is required in the steel, yet this amount adds about 
23 7s. 6d. per ton to the cost of the steel. At Terre Noire, how- 
ever, they find that it answers their purpose to use this expensive 
material, No doubt means will soon be found to produce good 
ferro-manganese at much less cost. When this is the case, there 
is every reason to believe thit Cleveland puddled bar may be 
largely used in the manufacture of steel. There is no difficulty in 
producing puddled bar from Cleveland pig iron containing only 0°2 
or 0°3 per cent. of phosphorus, especially if the revolving puddling 
furnace is used, one form of which—Crampton’s—promises now to 
be commercially successful, 





Messrs. Pease’s New MILL at DARLInGctoN.--(From a Cor 
respondent.)—Before the iron trade had attained its present 
dimensions the woollen and worsted mills of Darlington were the 
chief support of the town iu which for centuries the linen trade 
had its abode. Gradually the trade in worsted and woollen goods 
has been concentrated into the hands of Messrs. Pease, whose 
family for about 120 years have been connected with the trade. 
Recently they have carried out a series of extensive alterations and 
improvements. The mills now occupied by them are three—the 
Low Mill, the Priestgate Mill, and what is known as the Railway 
Mill. The latter has recently had an additional weaving shed 
added, 212ft. long by 93ft. Light is admitted by the roof, which 
is constructed with bays sloping north and south— each northern 
slope being composed of glass. The building is heated by hot air 
pipes, and the roof and shafting are alike supported by cast iron 
girders and pillars. The Low Mill is a very old mill, and it is de- 
cided to discontinue its use, and a new mill has just been erected 
in the Mill Holme, to which the machinery now in use in the Low 
Mill will be transferred, and in which all the earlier processes of 
worsted spinning will be carried on. It is five stories in height, 
measures 200ft. in length by 121ft. in breadth. There are in it, 
in addition to the large shed—roof-lit and pillar supported, a 
warehouse, carding-rooms, engine and boiler-house, out-buildings, 
stables, &c. The engines are made by Messrs. J. and E. Wood, of 
Bolton. They are horizontal compound, with wrought iron cranks 
setat right angles. The high-pressure cylinder is 18in, diameter, 
fitted with Corliss valves, and Wood’s patent Corliss valve-gear. 
The low-pressure cylinder, 27/in. diameter, has an ordinary slide 
valve. The horse-power is 250 ; the stroke 4ft. din.; the fly-wheel 
is 13\ft. diameter ; the driving wheel 10ft. The two boilers are 
by Messrs. J. and J. Horstield, of Dewsbury, 27ft. long by 7ft. 
diameter, fitted with Galloway's boiler tubes; they are flat- 
ended, and the pressure is calculated at 80 lb. to the inch, The 
splendid engine-house is 68ft. by 20ft., lined with enamelled 
bricks and ceiled with pitch-pine. The large chimney is now one 
of the most prominent sights to the traveller approaching Darling- 
ton. It is of an octagon shape, 152/t. high, 174ft. diameter at 
the base, 1lft. diameter at the outside of the top, and the 
diameter of the flue through the entire length is J)ft. The 
designer and architect of the mill is Mr. William Hodgson, of 
Darlington, Messrs. M. Watson and Sons are contractors, Mr, 
R. Snaith has been carpenter, and Messrs: Mellish and Wilson 
painters of the edifice, The gearing, shafting, &c., are already 
erected, and work is expected to be partially commenced in the 
new mill ina week’s time. The Low Mill, now to be disused, is a 
building with historical associations of a rather interesting cha- 
racter, it being credited with having been the place where flax 
was first spun in England by machinery by a Quaker named John 
Kendred. Whether this be so or not, it is certain that it laid the 
foundation of the fortunes of the famous banking house of Back- 
house. The Messrs. Pease’s mills, also, have some local renown as 
the place where the heads of the family which furnished the first 
Quaker members of Parliament have “served their time,” and 
where the Right Hon, W. E, Forster, M.P., at one time was em. 
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RAILWAY MATTERS. 


Tue section. of railway from Pl e to Ozieri, which will 
complete the communication between Sassari and the latter place, 
is announced to be opened on the 1st December. Considerable 

rogress has been made on the other lines in the island of Sardinia 
fone the present year. 

THE directors of the St. Gothard Railway Co. have given notice 
to the Federal Council that the branch lines from Biasca to 
Bellinzona and from Lurgano to Chiasso, about twenty-four and 
sixteen miles in length respectively, will be ready for traffic on the 
Gth December, the date fixed by the concession for their com- 
pletion. 

Ir is stated authoritatively by the Northern Echo that the Mid- 
land and North-Eastern Railway Companies have b partners 
in a railway designed to form a portion of the best and most direct 
communication between the districts traversed by the respective 
lines, agreeing at the same time to act in harmony for the purpose 
of developing the traffic in which they are mutually interested. 

From parliamentary notices issued by the London, Brighton, 
and South Coast Railway, it appears that important local im- 
provements are contemplated—a spur line from Preston to Clifton- 
ville, which will enable trains to be run direct from London to 
Cliftonville, Worthing, and other places; a better approach to the 
Brighton station by the widening of the upper part of Queen’s- 
road; and the revival of powers to construct a short line from 
Aruadel to Littlehampton, to give the latter improved communica- 
tion, 

THE Roman Railway Company have recently published the 
following statistics on the traffic over their lines in 1873. The 
total length of line belonging to this company is 1559 kils.— 936 
Fnglish miles. The number of passengers during the year was 
3,674.685, showing an increase over the number carried in 1872 of 
28,429 persons. Baggage, 9,126,728 kilos. or 444.766 kils. 
less than during the previous year; goods, 32,825,804 kilos., 
or 7,244,738 kils. more than that of the previous year; 249 
carriages, 753 horses, and 17,493 dogs, The receipts were as 
follows :—Passengers, 15,544,765°56f.; luggage, 723,476 °16f.; dogs, 
21,231°44f.; goods by “‘ grande vitesse,” 1,631,160°76f. ; bullion, 
79,211 21f.; goods by ‘“‘ petite vitesse,” 31,206°33f.; cattle by 
** grande and petite vitesse,” 306,863°74f.; sundry receipts, 
85,820°07f.; total, 34,491,137 O4f. 

Durine the course of the present year 81 kils.—504 miles—of 
railway have been opened to the public in Switzerland, so that the 
total length of the lines in this country is now 1508 kils,—935 
miles. During the first half of this year the receipts amounted to 
20,217,626f.—£808,705—an increase of 793,231f. on those of the 
same period of the previous year. The goods traffic alone amounted 
to 11,534,970f. The average receipts per kilometre, therefore, was 
13,327f., or £858 per mile, being 2 per cent. more than in 1873. 
Supposing the number 100 to represent the average traffic on the 
Swiss network, the lines on which the passenger traffic exceeds the 
average on the Chemin de fer du Righi, 163; the Central, 161 ; 
the North-Eastern, 145; and the West Swiss lines, 117; on the 
other lines the number of passengers carried would, of course be 
below the average. 

IN our issue of the 15th we referred to the rapid increase and 
constant growth of our railway systems, and specially to the efforts 
now being made in the north, in connection with the proposed 
central railway for Londonderry. We have now to notice the 
progress making in the south, and we are glad to observe that the 
directors of the Waterford and Dungarvin Railway have concluded 
a contract for the construction of the line, in length about thirty 
miles, with Messrs. Smith, Finlayson and Co., of Westminster. 
The operations are to be commenced immediately, and it is ex- 
pected the line will be pleted and opened by May, 1878. There 
are, we understand, some heavy works in the formation of this 
railway in rock cutting, bridges, and a tunnel at Kilmathomas, 
through solid rock. Messrs, Purdow and Lewis, of Westminster, 
are the engineers. 

THE adjourned meeting of the leading railway companies, com- 
prising the London and North-Western, the Great Western, the 
Great Northern, the Manchester, Sheffield, and Lincoln Railway, 
the North-Eastern, and the Lancashire and Yorkshire, for con- 
sideration of the Midland scheme, was held at Euston last Thursday 
week. The steps to be taken, consequent upon the decision of the 
Midland Railway to abolish second-class carriages, &c., were fully 
discussed; and it was determined to continue on their several 
systems second-class carriages, but with a reduced fare, so as to 
cultivate rather than extinguish the present second-class traffic, 
At all competing points with the Midland, which may be said to 
embrace all the important towns of England, the first-class fares 
will be reduced to the Midland rate, and the public will have in 
addition the accommodation of the second-class carriages at fares 
considerably lower than at present. 


WE learn from Captain Tyler’s report that the total receipts per 
mile of open railway in Great Britain and Ireland increased from 
£2786 in 1870 to £3064 in 1871, to £3244 in 1872, and to £3462 in 
1873. The increase in passenger traffic was from £1235 in 1870 to 
£1340 in 1871, to £1409 in 1872, and to £1483 in 1873; and the 
increase in goods traffic from £1551 in 1870 to £1724 in 1871, to 
£1835 in 1872, and to £1979 in 1873. The total receipts per open 
mile were, for 1873, £1209 in Ireland, £2324 in Scotland, and 
£4139 in England; against, for 1872, £1140 in Ireland, £2142 in 
Scotland, and £3895 in England; against, for 1871, £1118 in Ire- 
land £1986 in Scotland, and £3672 in England; and against, for 
1870, £1049 in Ireland, £1847 in Scotland, and £3322 in England 
respectively. The receipts per open mile from mails were, for the 
United Kingdom, £47 for 1858, £37 for 1870, £38 for 1871, £39 for 
1872, and £40 for 1873, The total number of miles run by trains 
during the year 1873 was 197,354,749, against 190,720,719 during 
1872, showing an increase of 6,634,030, 


WE have repeatedly spoken of high railway speeds. A few words 
about possibly the slowest train on record may interest our readers. 
The city of Providence, R. I., is receiving some very heavy cast- 
a from Cold Spring, New York., for the Pontagensett Water 

orks, four miles from the city, and 3} miles from the nearest 
railroad station, which is Pontiac, on the Hartford, Providence and 
Fishkill Railroad. Here they leave the railroad and are to be 
taken across the country. This difficulty is placed in the hands of 
Mr. W. A. Lovell, of Boston, the well-known locomotive express 
proprietor of that city. The route from the station is over a 
crooked and hilly country road. The worst is nearly half a mile in 
length, very crooked, and full of shoulders or water bars, the 
average grade of which is one foot in twelve and in places much 
greater. The decision of the way and means of transportation 
was to move the railroad trucks with their loads and to employ oxen 
as the motive power. The first shipment arrived two weeks ago 
and consisted of three cars loaded with 86 tons, or 28% tons to each 
car. Theforce of men is ee sailors to manage the 
ropes, and six yoke of oxen, also a combination of 27 sheaf tackle 
blocks, and 2in. ropes, and a succession of skid tracks, Each skid 
contains two lengths of rails firmly spiked to string pieces 
Gin, square, and these firmly secured by heavy cross bolts 
and ties, making a portable railroad track. ach car was moved 
separately for a distance of perhaps 500 yards, and then each 
succeeding car in its order, moving the skids for each car. It is a 
slow process but a sure one. In ascending the hills it requires a 
man to each wheel with a large wedgé to prevent further accident 
in case the rope should break. The time taken in moving the train 
3 miles was a little over two weeks, and it will require about 
three days to make the return trip. The first trip was performed 
with good success, there being no delays on account of freight bills 
or hot boxes. The cars employed were low fiats—Lovell’s loco- 
motive trans tion cars. The next shipment will be a much 
heavier one, if not a more difficult one to move, and is expected to 
arrive soon, One caralone contains a casting weighing 60 tons, 











NOTES AND MEMORANDA. 


AccorDING to Mr. Robert Hunt, the indefatigable compiler of 
our Mineral Statistics, the following is a general summary of the 
uses for which the coal raised in 1873 was employed. Coal ex- 
ported to foreign countries, 12,712,222 tons; used op railways, 
3,790,000 tons; used iniron manufacture,35,119,709 tons ; insmelting 
other metals, 763,607 tons ; used in mines and collieries, 9,500,000 
tons; steam navigation, 3,650,000 tons ; in steam power in factories, 
27,550,000 tons ; for the manufacture of gas, 6,560,000 tons; used 
in water-works, 650,000 tons ; in potteries, glass-works, brick, lime 
and cement kilns, 3,450,000 tons ; in chemical works and all other 
sundry manufactures, 2,217,229 tons, and finally in domestic 
consumption, the enormous amount of 20,050,000 tous. 


LaGranGe’s method of application of phosphate of ia and 
of baryta to the purification of sugar products is based upon the 
elimination of organic salts of lime and certain vegetable acids 
combined with potassa and soda, and alkaline sulphates existing 
in the saccharine products combining the action of baryta and 
phosphate of ammonia. The author states that the lime intro- 
duced to keep the liquors neutral forms salts with the organic 
acids, which are not decomposable by carbonic acid, interfere with 
the boiling, the centrifugalising, and the crystallisation. Phos- 
_ of ammonia converts them into phosphate of lime with 
iberation of ammonia. The baryta’s use is to decompose the 
alkaline sulphates and some organic compounds of soda and potassa. 
For each 1000 kilos. of 88 per cent. sugar there should be employed 
of baryta with 10 per cent. of water, 8 kilos., and of phosphate of 
ammonia 800 grammes. 


Ir will appea> from the Minera’ Statistics, which will shortly | 
be given to the public, that the total coul produce of the United 
Kingdom in 1873 was 127,016,747 tons, representing a value of 
£47,631.280. The iron ore amounted to 15,577,499 tons, valued at 
£7,573,676. The same authority will give the following particulars 
of other mineral produce:—Copper ore 8),188 tons 10 ecwt., 
£342,708 ; tin ore, 14,884 tons 17 ewt.. £1,056.835; lead ore, 73,500 
tons 10 cwt., £1,131,907 , zine ore, 15,969 tons, £61,166; iron pyrites, 
58,924 tons 3 cwt., £35,485; arsenic, 5448 tons 17 ewt., £22,854 ; 
bismuth, 1 ton 4 ewt., £68; cobalt, 6 cwt., £12; manganese, 5671 | 
tons 6 cwt.. £57,766 ; ochre and umber 6368 tons 8 ewt., £5410 ; 
Wolfram, 49 tons 19 cwt., £526; clay, fine and fire, and shale— 
estimated —1,785,000 tons, £656,300; salt, 1,785,000 tons, £892,500; | 
barytas, 10,269 tons, 1l cwt., £7993 ; otherearthy minerals—estimated 
—£3000. The total value of the mineral produce was £59,479,486. 


CONSIDERABLE attention has been directed to Lord Salisbury’s 
statement to the deputation as to the duties on cotton yarn, that 
a new coal-field has been discovered in India containing 17,000,000 
tons of coal at a depth of 200ft. This coal-field is situated in 
Nagpore, and will beavailable for Bombay by the railway which 
connects these two cities. But, says Capital and Labour, there 
is still a more important discovery of a coal-field containing 
23,000,000 tons in the Kummum district of the Nizam’s dominion, 
about twenty miles from the navigable part of the Godavery river. 
The depth of this coal-field is from 50ft. to 150ft., and the coal is | 
exactly like Newcastle coal, and by far the best hitherto found in 
India. This field, when opened up, will supply Madras and the | 
west seaboard of India as wellas Ceylon. Lord Salisbury was | 
right when he indicated that these discoveries are likely to have 
a great effect upon the manufacturing prosperity of India, and 
indeed upon that of this country also, 


In reference to the summary given above of tie uses for which | 
the coal produce of 1873 was applied, and especially to the item of | 
27,550,000 tons used in manufactories for steam power, it will be | 
well to explain that the calculation is based on the approximate | 
number of factories at work in the United Kingdom, and spindles | 
running, as shown by the following table :— 

















No. of No. of No. of 

Manufactures. Se oe spindles power 

factories. running. looms. 

Cotton cage oo « 2500 34,000,009 450,000 

Flax «ce cc co ce co ce 500 1,500,000 32,500 

Hemp, jute, shoddy .. .. 220 150,000 700 

Sie 2c ce ce ce: ce oe 700 750,000 10,000 
Woollen .. .. cc sce oe 220 2,500,000 — 

Worsted .. 2 oc cf of 650 1,750,000 56,000 








Some papers of Sir William Pepperill, who in ante-revolutionary 
times resided at Kittery, in the State of Maine, have recently come | 
into they ion of a resident of Newburyport, and the Herald of | 
that place copies a bill of lading dated June. 1726 :—‘** Shipped by | 
the grace of God in good order and well condition, by Wm. | 
Pepperills on their own acct. and risque,in and upon the good | 
Briga, called the William, whereof is master under God for this 

resent voyage George King, and now riding at anchor in the river | 
Fievateuns and by Gods’s grace bound to Barbadoes,” and then 
follows the freight, lumber, shingles, oak staves, timber, fish, 

okes and bows, winding up, ** and so God send the good Briga to 

er desired port in safety, Amen.” Accompanying this bill of 
lading is a letter of orders to Capt. King as to how he is to proceed 
and to deliver the freight to Thomas Harper, Esq., merchant of 
Barbadoes, The spelling is rather uncertain ; in the indenture it 
is ‘‘ marchant,” and in the letter ‘‘ merchant.” There is also 
another letter to Capt. Foxall Curtice, dated Aug. 13th, 1717, 
master of the brig William and Jane, going to Newfoundland; 
where he is to buy French brandy and claret wine. The captain is 
to be secret about it, although there was no prohibitory liquor law 
at that time. 


THE direct production of electricity from heat, and its utilisation 
in practice as a source of power, has not been a commercial success, 
Unquestionably, says the Journal of the Franklin Institute, the 
best thermo-electric combination thus far obtained is that of Mr. 
Farmer, of Boston, in which an alloy of zinc and antimony consti- 
tutes the positive, and German silver or copper the negative plate. 
Such an electro-motor was exhibited at the Paris Exposition in 
1867, and exited great interest. The difficulty, however, in their 
use on the large scale lies in the fact that when in action they lose 
their activity rapidly and ‘“‘run down.” Clamond has lately inves- 
tigated the reason of this, and he finds it to be due to two causes : 
first, to the oxidation of the surfaces of contact of the two bars 
under the influence of the heat ; and second, to the cracking of the 
crystalline bar and its breaking into transverse sections. While, 
therefore, the electrio-motive force of the apparatus undergoes no 
diminution, the internal resistance is so increased as to render the 
combination useless after a little time. The first of these difficul- 
ties Clamond has overcome by making some oblique cuts in the 
end of the flexible plate, and bending the intermediate tongues 
alternately to either side. When the melted metal is poured 
round this plate it flows into the spaces thus enclosed, and makes 
a more perfect contact. The second cause of deterioration was not 
so easily overcome, Annealing was found to be of no use, and it 
was finally ascertained that to render the bars homogeneous, crys- 
tallisation must be prevented. This was effected by heating the 
moulds in which the zinc-antimony bars were cast to a tempera- 
ture near that at which the alloy fuzes, and by pouring in the 
metal at a temperature near its solidifying point. In this way, 
using the zinc-antimony alloy in connection with strips of iron, the 
author has succeeded in constructing a thermo-electric generator, 
which remained in action in the laboratory of M. Jamin, at the 
Sorbonne, for six entire months without deterioration. This 
apparatus consisted of three rings, each composed of ten pairs of 
bars, arranged radially. In the interior cylindrical space was 
pe an earthenware tube full of <p wee as a gas-burner. 

e entire apparatus weighed about 14 Ib., and at an ex per 
hour of six cubic feet of costing in Paris one cent, it deposited 

a 








two-thirds of a troy ounce of copper, being equivalent to a Bunsen 
cell Zin, y pper, ig eq 


MISCELLANEA. 


WE learn from official sources that considerable modifications 
will shortly be made in the time tables of all the railway compauies 
in Italy. This is a step in the right direction, as there is great 
room for improvement. 

Tue Berlin 7Zribune states that Dr. Stronsberg, financier and 
contractor for public works, has just entered into a contract for 
putting the Liernur sewerage system into the whole of St. Pcters- 
burg for nearly £4,000,000. The war of systems had been going 
on for some time in that capital, and the chief engineer, Count 
Stuckenburg, was appointed to examine and report on the water- 
flushing, Liernur, and pail systems. He spent some time in 
Holland, examining the Liernur system, and reported upon it 


| with the above result. 


Tue Revista Militare gives the following as the proportion of 
cavalry to infantry in some of the principal European armies :—In 
the Austrian service, to every thousand combatant foot soldiers 
there are 103 cavalry and 4 field guns; the Russian army in 
Europe, 178 cavalry and 4 field guns ; that in Asia, 910 horsemen 
and 3 guns; in the Italian army the proportion is 57 cavalry and 
3 guns; in the Prussian army 117 cavalry and 3 guns; in the 
French, 119 cavalry and 5 guns; and in the British service, 135 
cavalry and 4 guns, to every thousand foot soldiers, 

THE principal industry of Liége is the manufacture of small 
arms. In 1872 the total number of guns and pistols made was 
757,133, in the following year the production was increased to 
772,848, whilst during the present year the number will be con- 
siderably greater. A large proportion of the guns manufactured 


| at Liége are for military purposes, and extensive crders are being 


executed for an unknown nation ; these are shipped ostensib!y for 
South America, but it is generally believed that their ultimate 
destination is Spain, The manufacture of arms at this place was 
never more flourishing than it is at the present time. 

Mr. I. Lowrutan BELL and Mr. Thomas Whitwell, after visiting 
Eastern Pennyslvania and Pittsburg are, says the Bu//etin, taking 
a run through the Hanging Kock district of Ohio and the Chatta- 
nooga iron district. Subsequently they will probably visit Missouri 
and its iron mountain. We believe they expect to sail for home 
on the 10th of December. Prior to sailing, it is expected that they 
will accept the compliment of a dinner which has been tendered 
them at Philadelphia, by the American Iron and Steel Association, 
due notice of which will be sent to the members by circular and 


| published in the Bulletin, the exact date not yet having been 


decided upon. 

WE notice, says the Bulletin, that the Imperial Palace of St. 
Petersburg has just ordered its re-equipment of chandeliers, fix- 
tures and brackets from this country, to show that our domestic 
manufactures are vieing with foreign in taste and elegance as well 
as in primary merits. It 1s pleasant to add to this fact at once 
that, notwithstanding the great efforts of English manufacturers, 
the American axe still holds its superiority over British cutlery, 
and that this has been attested since the order for gas fixtures, by 


| one order for five thousand axes for Norway from one firm, and 


another order for the same number on the same company from 
South America. 

THE recent loss of seventeen men which her Majesty's naval 
service has sustained by the swamping of the cutter of her 
Majesty’s ship Aurora on the Clyde, makes it a matter of public 
interest to know that at the present time the Lords Commissioners 
of the Aimiralty have ordered a special trial of a system of fitting 
all ships’ boats with floating seats, each seat capable of supporting 
four or five men in the water. In cases of accident, of which the 
ene which has just occurred is a painful example, these seats, 
which are not fixtures, detach themselves and float close at hand 
to the struggling boat’s crew, thus affording them a means of sup- 
port which in most cases would suftice until assistance reached 
them. Two cutters belonging to her Majesty’s ship Immortalité 
have been thus fitted for experiments, and the results of their 
special trial will shortly be received at the Admiralty. A satis- 
factory public trial of the plan as applicable to shore boats was 
held at Hastings on the 20th of October, in the presence of the 
local authorities and a representative of the Board of Trade. 

THE commission appointed by royal decree last year to 
examine into the actual state of the river Po, and to report upon 
the measures that it will be necessary to take to prevent the 
disastrous effects of floods, which every autumn cause considerable 
damage to the adjacent lands, have recently terminated their 
labours. One of the principal works that has been done by the 
engineers attached to this commission has been the surveying and 
making of a complete longitudinal section of the river bed over its 
entire course, and having had an opportunity of examining the 
position of this section, which comprises the lower part of the 
river between Piacenza and the sea, we can testify to its complete- 
ness, as not only the levels of the bottom of the channel are 
shown, but also the summits and bases of the banks, the levels of 
the surrounding lands, that of every bridge or other work of art, 
and the flood and low-water levels are also distinctly indicated. 
We understand from official sources that this section, together with 
the detailed reports, will shortly be published, and that it will form 
one of the most complete and interesting works on the hydro- 
graphy of any river that has ever been printed. 

Tae United States annual department reports are making their 
appearance. General Humphreys, in his report, asks for the fol- 
lowing, among other appropriations for the Pacific Coast, for the 
year ending June, 1875 :— For the fort at Fort Point, 50,000 dols.; 
fort at Lime Point, 50,000 dols.; fort at Alcatraz Island, 50,000 
dols. No appropriations are asked for batteries at San José and 
the Angel Tsland, the fort at San Diego, and for the removal of 
Rincon Rock, An a of 20,000 dols. is asked for de- 
fences at the mouth of Columbia river. The Board of Engineers 
for the Pacific Coast has completed the examination of the project 
for the protection of the rear of the permanent sea coast defence 
at Fort Point, Lime Point, and at Alcatraz Island, and the ex- 
amination of San Diego harbour, for the purpose of ascertaining 
the amount of sediment brought into the harbour by the floods in 
San Diego river. In re; to their examination of the Sacra- 
mento, San Joaquin, and Tulare Valleys, in California, with refer- 
ence to the irrigation of the valleys, the engineers say the cost of 
such irrigation would be very great, but the value of the lands 
would thereby be increased many times, The work should not be 
undertaken without. aid from the General Government or State 
Government, and there should first be an experimental survey. 


THE returns of the imports and exports of France for the first 
ten months of the present year present somewhat analogous results 
to those of the United Kingdom. The value of the imports has 
increased compared with the corresponding period of last year 
about 9 per cent., while on the exports there is a diminution of 
about 1 per cent, The latter had for the first six months of this 
year exhibited a great decline, and it would almost appear that a 
revival of trade occurred simultaneously both here and in France. 
Of the increased imports nearly the whole is attributable to cereals 
and raw cotton. With regard to the former, the position will un- 
doubtedly be changed in next year’s returns, owing to the abundant 
harvest and the commencement already of exports. Of other articks 
which exhibit any notable fluctuations, coal and wood have con- 
siderably declined, while hides and silk manufactures have largely 
increased. The exports of refined sugar have augmented 2? per 
cent., and all articles of consumption, with the exception of wines 
and spirits, exhibit large increases. The value of the butter 
shipped in the ten months is nearly three millions sterling, of 
which we certainly take three-fourths, as also of the eggs, which 
are valued at one and a-half millions. Of the manufactures gone- 
rally known as articles de Paris there appears to be a great falling 
off. The imports of the precious metals had exceeded the exports 
in the ten months by millions sterling. Thus France, as the 
Economiste Francais remarks, ‘‘ continues to replenish its stock of 
coin,” 
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HYDRAULIC 
ENGINE, 

Our engraving represents a new engine for working hydraulic 
presses, invented by Mr. Robertshaw, of Bradford, and 266, Strand, 
"he cylinder is situated between the two pumps, and is in, dia 
moter and Sin, stroke. The pumps, of gun-metal, are bored to two 
sizes, according to the degree of pressure required in the presses, 
Nhus, fora pressure of 3 tons per square inch such as is used by 
dyers and finishers the pump is bored to fin.; and for a pressure 
of 1) tons per square inch, such as is required in presses for pack 
mg and taling, orushing oil seed, pressing cotton, castor oil crush 
ing, and for stearine and grease extracting, the pump is bored to 
lin, The power of these small engines is such that one will work 


PRESS PUMPING 


ROBERTSHAW Ss 





as many as twelve hydraulic presses to a pressure of 3 tons per 
square inch in the preas—with a steam pressure of from 30 Ib, to 
40 Ib., and will ran up a 12in, ram a distance of 18in, to 24in, in 
throe minutes, 

The method of working the engine is gonorally by screwing down | 
the safety valve on the delivery pipe of the pumps to the pressure | 
required, and then letting the engine revolve slowly against that. 
pressure, discharging the water or oil from the pumps back into the 
cistern which forma the foundation, So soon as the communication 
in formod with any of the presses, the safety-valve closes and the | 


| 





instead of water, and the pumps work with equal facility. The 
whole apparatus stands upon a space of 6ft, by 2ft. din., is per 
foctly welt contained, and requires no foundations or heavy flooring; 
many of these engines are now at work we believe without being 
secured at all, 

It will be seen upon inspection that, compared with other 
descriptions of hydraulic press pumps, the contrast is marked, as 
all varieties of levers, cranks, ecoentrics, and other modes of work- 
ing the pumps, are dispensed with, the work in this instance being 
dorived directly from the cylinder; the difference in the areas of 
the pumps, rams, and the piston, being a guide for obtaining the 
required water pressure, 

It is worthy of note that these small engines are gradually 
displacing all other descriptions of machives for the same purpose in 
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| 
the Bradford district, at a saving of 50 per cont. of the first cost. | 
Besides the purposes already enumerated, for which this little 
engine can be applied, we may mention that it appears to be suit- 
able for working presses used for bending armour plates, and for 
hydraulic presses of any description, 


— 


A NEW METHOD OF SHEATHING SHIPS. 
Wuertner for the ironclads of the royal navy or for merchant 
ships, it cannot be doubted that an improvement upon copper 
heathing, with a view to diminished cost in keeping in repair and 





engine revolves with increased velocity, the speed g | 
lessened as the limits of pressure are reached, when it once more 
revolves slowly against the pressure until another pross is opened, 
whon the engine runs fast again, It, however, makes no difference | 
whether one or more presses are in communteation, as the mae | 
merely revolves with greater speed until the pressure is reached | 
to which the safety-valve has been adjusted, 

When the ongine is required for working prosses used for tho | 
extraction of oil, oil is genorally used as a medium of pressure 


other advantages, is an important desideratum, For ironclads 
ome sheathing requires the addition to the exterior of the hull 
of from Gin, to Sin, of planking, This always involves several 
evils, and, amongst others, leakage, more or lees; a greator 
amount of displacement, and, in consequence, the r coal 
space for a given speed, without addition to the {internal accommo: 
dation from the considerably r external bulk, Besides, on 





tropical stations iron fouls in about three months, and in any 
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case ships of war need to be recoppered every three or four years, 
Messrs, Westwood and Baillie, of Poplar, have designed a method 
of sheathing and the application of a material that seems fitted to 
obviate those evils, We give a plan and section of their invention, 
the essential feature of which is that below the water line they 
cover or plate the hull with Muntz’s or other yellow metal that is 
— as effectual an antidote or ——- of fouling as copper. 
The Muntz's metal plates would also constitute part of the 
strength of the ship. On the drawings half of the thickness of 
plating is shown to be of iron and the other half of yellov metal, 
which should be of suflicient thickness to admit of its being 
oaulked and made perfectly water-tight. If this is done it is 
believed that there will be no need for the employment of any 


non-conductor, other, perhaps, than a simple composition of, say, 
one gallon of black varnish mixed with 14 1b, of common beeswax. 
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This system of construction would cost about the same in first 
cost as the ordinary mode of building composite vessels, The 
— advantages of the proposed system, and these are of 
great importance, would be that the employment in the manner 
proposed of Muntz’s metal would not only contribute to the 
strength of the ship, but would obviate the necessity, for a number 
of years, of dooking and repairing ships constructed on the pro- 
posed principle, an important consideration for vessels on foreign 
stations, Gulvanio action in the interior may be prevented, it has 
been ascertained, by the use of Messrs, Westwood and Baillie’s cement, 
Leaks would be much more manageable and readily got at in this 
than in the a mode of construction. The whole of the 
lower frames and plating could be of Muntz’s metal, but this 
would, of oourse, considerably increase the cost. The invention 
ones to be worth the consideration of sbipbuilders and the 
officials of H. M. dockyards, 





Tur Revista Militare states that the adoption of the new Kru 
305 millimetre gun for the German coast artillery has been decided: 
upon, A gun of this kind was exhibited last year at Vienna, 
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WALL PLANING MACHINE. 
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Tue annexed illustrations represent a very large and powerful 
horizontal wall planing machine, of excellent design and workman 
ship, recently constructed by Messrs, Berry and Sons, Sowerby 
Bridge, for a Russian firm. This machine is of unusually large 
dimensions; A is the bed on which the article intended to be 
planed is fixed ; this bed, as will be seen from the engraving, is 
made in two parts and jointed up 
the middle, making it together 
21ft. in length and Sft, in breadth ; 
this bed, as well as the two 
upright beds, BB, are bolted to 
the under beds CC, which are 
firmly fastened to a strong ashlar 
foundation ; there are also two 
strong tie-beams D D, which are 
attached to the uprights B B, 
and as will be seen by referring 
to the engraving, D D and Bh, 
are provided with bolt-holes for 
bolting against a wall, Eis the 
cross-slide on which the head F is 
moved by means of the screw G, 
which is Sin, diameter and Sin, 
pitch, H is a compound slide for 
carrying the planing-tool; it hasa 
self-acting feed range of ‘ft., 
and can be set to ~ dl at any 
angle. II are two brackets for 
carrying the driving gear, J .J 
are the pulleys for driving, they 
are of different diameters, and are 
driven by cross and open belts ; 
the larger pulleys are for driving 
the r ine when planing — the 
smaller pulleys, running at twice 
the speed of the larger, are for 
reversing. K is a bevel pinion 
keyed on the pulley-shaft, and 
pas into the bevel wheel L, 

eyed on the vertical shaft M, 
which has a key-way in it the 
whole length, so that it will drive 
the bevel pinion N whether the 
cross-slide be at the top or the 
bottom ; N drives into the bevel 
wheel O, keyed on the end of 
the screw G, which works into a 
brass nut fastened to the head F, 
DP is a pinion keyed on the pulley- 
shaft, and which can be moved 
inand out of gear with the wheel Q; 
this pinion, when in gear with 
the wheel Q, drives the shaft R, 
which has the two bevel pinions S keyed on, and these driving into 
the bevel wheels TT, keyed on the ecrews U, Shin, diameter and 
jin. pitch, which work into brass nuts fixed on the cross-slide, raise 
and lower it as may be required, The bevel pinion K is thrown out 
of gear with the bevel wheel L when the Inion Pisin gear with 
the wheel Q. This machine, if preferred, could be made inde- 
pendent of awall. To ae some idea of the dimensions of the 
tovl, we may state that the total weight is 35 tons, 





THE PATENT LAWS, 

PROFESSOR FLEMING JENKINS inaugurated the session of the 
class of engineering in the Edinburgh University by the delivery of 
an address on “ Inventions, Patents, and the Patent Laws,” 
which in view of prospective legislation on these subjects, possesses 
considerable interest. The Professor in his introduction com- 
mented on the vulgar error that a man of mere native shrewdness 
could make some great discovery in a branch of engineering 
concerning which either practically or theoretically he knew 
ans, Yet a whole tribe of patentees, miscallod * inventors,” 
really did exist, who believed that they had almost fortuitously, 
without effort to themselves, picked up some great nugget, which 
must have been staring in the face of the practioal workers of the 
ground for years, Two classes of men, he pointed out, made valu- 
able inventions—those who by practical experience in a given 
manufacture knew the defects of existing mechanism for the 
requirements of some special manufacture, or the men whose 
theoretion] knowledge of a subject was such that they could 
thoroughly understand the conditionsof namachineormanu- 
facture. As to the popular idea that if patents could be seoured 





for a fow shillings the poor inventor would begreatly benefited, the 
oases, he thoyght, are very few jn whigh aninyention of real merit 
was lost to the inventor in ounsequence of the expense of 4 patent, 

trithng 


Cheapness would 


lead to the vexatious multiplication of 
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and dishonest patents, and this led to the consideration of the 
grounds on which patents were granted by the State, Patents 
were not granted as the rewards of merit, but purely on grounds 
of public utility. The State followed the simple principle of pay 


ment for results, either actual or in prospect, To induce a man | 


tu make inventions, to dise ose and to apply them, he was offered 
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a monopoly for a limited number of years, Those who wished that 
the patent laws should remain in force ought to contend that 
without this inducement men would invent less and carry out 
fower useful inventions, If they could not persuade the Lagistane 
of this, patent laws would be abandoned, for it was certain that 
the restrictions they imposed caused some hindrance to the im- 
provement and extension of manufactures, Manufacturers would 
adopt many trifling improvements if they had to pay no royalty, 
but for which they refused to pay one penny whilo the patent 
lasted. The sum of many trifling improvements would often be 
equivalent to a single great improvement, and by preventing this 
patents injured the community. Moreover, many patents were 
taken out for trifles which were certain to be re-invented by dozens 
of men as soon as the want for the article was felt. Whenever a 
manufacturer was atopped by a previous patent from carrying out 
some little improvement of his own, he began to posse Me as 
monstrous the proposition that a man should have a monopoly in 
an idea merely because he thought of it first. These were excel 

lent arguments against granting patents for trifling or obvious 
improvementa, for these vexatious patents would be much multi- 
plied if their cost were lessened, but they left quite untouched 
the reasons for granting temporary monopolies of really valuable 
inventions, In the course o esther remarks the Professor went 
on to say that it was important to every inquirer to consider 
whether the existing laws could be amended, and if so, in what 
manner, The question was specially interesting now, as there 
was a rumour that the present Government intended to legislate 
on the subject. He expressed the opinion that the existing regu 

lations by which provisional protection might be obtained for a 
moderate sum was quite free from the objection to making the 
patent itself too cheap, while it enabled inventors to draw up 
acourate and complete specifications, The chi f reforma in the 
actual laws which were popularly #» ated, wut woieh he eoume 

rated, did not out very deeply into 


rather at better modes of testing the validity of a patent. They 
pointed to the following defects in the present method of asoer 
taining this validity. Firat, that the court sometimes really could 
not understand the patent, the issues, or the witnesses, Second, 
that patents were chen granted for so-called inventions which 
had been previously patented or disclosed, Third, that patents 
,; were often used as mere traps to catch those who really introduced 
an improvement. Fourth, that the rewards or profits from 
patents seem often to bear a very false relation to their real value; 
and fifth, that scientitic witnesses became partisans, All these 
were real defects, but some of them had roots so deep in the nature 
of things, that no change of law would much disturb them, The 
Professor summed up his opinions as follows, ‘* The patent laws 
should be maintained, and need not be greatly modified; that any 
tribunal or referees’ appointed to consider the novelty or utility of 
an application for a patent should “7 have power to give an 
opinion, and should not be allowed to decide whether the patent 
is novel or useful; that patents need not be made cheaper; that 
the nominal position of a scientific witness should be made to 
agree with his real position, and that the reward of the inventor 
should depend on nothing but the commercial success of the 


patent,” 
= ~ ~— 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND Dravaurs 
MEN,-—-On Saturday, the 5th, Mr, Joseph Stewart, of the Black 
wall Ironworks, will read a paper “* On the Continuous Expansion 
Engine.” 

Tue Fepenar Poiyrecunic Scnvor, —The session of the Federal 
Polytechnic school at Zurich (which is perhaps one of the most 
important institutions for technical education in Europe) cou 
menced with the Ist November, and is attended by 676 students 
comprising S84 who are following the preparatory courses of 
study ; they are divided as followa amongst the ditferent school» 
School of engineering, 287 students; school of mechanics, 1d» ; 
school of chemistry, 88; school of architecture, 85; school ot 
forestry, 14; school of agriculture, 14; and that for scientiti 
training, 26; of this number there are 277 Swiss, 160 Austro 
Hungarian students, 78 Russians, 39 Germans, 26 Italians, and 18 
students from Norway and Sweden, 

Wages at THE Inon Mitts East anp West, -The question of 
wages is always of the first importance to a manufacturing commu 
nity, as it — 4 involves a large part of the cost of production, and 
the consequent ability of its manufacturers to make goods cheap, 
In times hika the present, when the margin in manufacturing is so 
very small and competition between different points so very lively, 
the relative rates of wages paid at the different centres assume au 
importance that they did not before have, This is the condition of 
the Pittsburg iron trade at the present time, There seems to be « 
necessity of reduced wages to meet the strong competition from 
other points, Were the prices paid for labour no higher in this 
city than at other points, we could compote on nearer equal terme, 
but the fact is that in many localities the price is fully a third less, 
As is well known, a large reduction in price of labour has taken 
place at the eastern iron mills, The following table will show the 
present prices paid Kast for boiling and puddling as compared with 
what is paid in littsburg. 

Dols 


New England, boiling or puddling 8 75to4 
do oe 


Noranton do, & 50 
Troy, six heata do, do. $8 75 
Troy, five heats do. do. 450 
Harrisburg, boiling .. 4 50 
Danville do. oe 405 
Vhwntixville do 4a 
Reading do 480 
Bethlehem do, 450 
Cambria do, 450 
Pittsburg do. 6 00 


Out of these prices the boiler pays his helper generally one-third, 
A moment's consideration will show what an tmmense advantage 
the Kast has over the West. Compare Scranton and Pittsburg for 
example ; Scranton pays 3°50 dols,, Pittaburg 6 dols, for the same 
work, So far as the actual money price is concerned this is the 
way the case stands between the mills at these two points, but it is 
not the whole case, Using, as the Pittsburg mills do, Lake ores 
for fix, it is possible to turn out six heats without any more labour 
than is required Kast to produce five heats; so in this there is a 
difference of 20 per cent, to the western workmen, In a large num 
ber of eastern mills hot Gx is used without any extra pay, while in 
Pittsburg it is paid 50 cents per ton extra, In a word, were only 
the same prices paid in this city as are paid at the eastern mills, 
the better quality of the fix used would unable the boiler to turn 
out so much more work in the same time, that the price would 
| really be 20 per cent, in his favour, If the union steps in and 
says only five heats shall be worked when six could just as well be 
done, that is the fault of the union, aud nut of the rate of wages, 


@ exivting law, but aimed | ~4merican Manufacturer, 
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ON THE EFFECT OF ACID ON THE INTERIOR 
OF IRON WIRE. 
3y Professor OSBORNE Reynouns, M.A.* 

Ir will be remembered that at a previous mecting of this society, 
Mr, Johnson exhibited some iron and steel wire in which he had 
observed some very singular effects produced by the action of 
sulphuric acid. In the first place the nature of the wire was 
changed ina marked manner, for although it was soft charcoal 
wire it had become short and brittle ; the weight of the wire was 
.. increased; and what was the most remarkable etfect of all was 
that when the wire was broken, and the face of the fracture wetted 
with the mouth, it frothed up as if the water acted as a powerful 
acid, These effects, however, all passed off if the wire were 
allowed to remain exposed to the air for some days, and if it 
were warmed before the fire, they passed off in a few hours. 

By Mr. Johnson's permission, I took possession of one of these 
pieces of wire and subjected it to a farther examination, and 
from the result of that examination I was led to what appears to 
me to be a complete explanation of the phenomena, I observed 
that when I broke a short piece from the end of the wire the two 
faces of the fracture behaved very differently—that on the long 
piece frothed when wetted and continued to do so for some 
seconds, while that on the short piece would hardly show any 
signs of froth at all. This seemed to imply that the gas which 
caused the froth came from a considerable depth below the surface 
of the wire, and was not generated on the freshly exposed face. 
This view was confirmed when on substituting oil for water I found 
the froth just the same. These observations led me to conclude 
that the effect was due to hydrogen, and not to acid, as Mr. 
Johnson appeared to think, having entered into combination with 
the iron during its immersion in the acid, which hydrogen 
graduslly passed off when the iron was exposed. It was obvious, 
however, that this conclusion was capable of being further tested, 
It was clearly possible to ascertain whether or not the gas was 
hydrogen, and whether hydrogen penetrated iron when under the 
action of acid. With a view to do this I made the following 
experiments. 

Kirst, however, I would mention that after twenty-four hours I 
examined what remained of the wire, when I found that all 
appearance of frothing had vanished and the wire had recovered 
its ductility, so much so that it would now bend backwards and 
forwards two or three times without breaking, whereas on the 
previous evening a single bend had sufliced to break it. I then 
obtained a piece of wrought iron gas pipe, 6in. long and 8in. 
external diameter, and rather more than ,'gin. thick ; I had this 
elcaned in a lathe both inside and outside ; over one ent I soldered 
a piece of copper so as to stop it, and the other I connected with 
a piece of glass tube by means of india-rubber tubes, I then filled 
both the glass and iron tubes with olive oil and immersed the iron 
tube in diluted sulphuric acid which had been mixed for some 
time and was cold. Under this arrangement any hydrogen which 
came from the inside of the glass tube must have passed through 
the iron. After the iron had been in the acid about five minutes 
small bubbles began to pass up the glass tube. These were caught 
at the top and were subsequently burnt and proved to be hydrogen, 
At first, however, they came off but very slowly, and it was 
several hours before I had collected enough to burn. With a 
view to increase the speed I changed the acid several times with- 
out much effect until | happened to use some acid which had only 
just been diluted and was warm; then the gas came off twenty or 
thirty times as fast as it had previously done. I then put a lamp 
under the bath and measured the rate at which the gas came off, 
and I found that when the acid was on the point of boiling as 
much hydrogen was given off in tive seconds as had previously 
come off in ten minutes, and the rate was maintained in both 
cies for several hours. After having been in acid some time the 
tube was taken out, well washed with cold water and soap so as 
to remove all trace of the acid; it was then plunged into a bath 
of hot water, upon which gas came off so rapidly from both the 
outside and inside of the tube as to give the appearance of the 
action of strong acid. This action lasted for some time, but 
gradually diminished, It could be stopped at any time by 
the substitution of cold water in place of the hot, and it was 
renewed again after several hours by again putting the tube in 
hot wafer. The volume of hydrogen which was thus given off by 
the tube after it had been taken out of hot acid was about equal 
to the volume of the iron, At the time I made these experiments 
I was not aware that there had been any previous experiments on 
the subject ; but I subsequently found, on referring to Watt's 
** Dictionary of Chemistry,” that Cailletet had in 1868 discovered 
that hydrogen would pass into an iron vessel immersed in 
sulphuric acid, See Comp. Rend. \xvi., 847. The facts thus 
established appear to afford a complete explanation of the effects 
observed by Mr. Johnson, 

In the first place, with regard to the temporary character of the 
effect, it appears that hydrogen leaves the iron slowly even at 
ordinary temporatures—-so much so that after two or three days’ 
exposure J] found no hydrogen given off when the tube was 
immersed in hot water. With regard to the effect of warming the 
wire—at the temperature of boiling the hydrogen passed off 120 
times as fast as at the temperature of 60 deg. Also when the 
siturated iron was plunged into warm water the gas passed off as 
if the iron had been plunged into strong acid; so that we can 
easily understand how the hydrogen would pass off from the 
wire quickly when warm, although it would take long to do so at 
the ordinary temperatures. With regard to the frothing of the 
wire when broken and wetted, this was not due, as at first sight it 
appeared to be, simply to the exposure of the interior of the wire, 
but was due to warmth caused in the wire by the act of breaking. 
This was proved by the fact that the froth appeared on the sides 
of the wire in the immediate neighbourhood of the fracture, when 
these were wetted, as well as the end ; and by simply bending the 
wire it could be made to froth at the point where it was bent. 
As to the effect on the nature and strength of the iron, I cannot 
add anything to what Mr. Johnson has already observed, The 
question, however, appears to be one of very considerable import- 
ance, both philosophically and in connection with the use of iron 
in the construction of ships and boilers, If, as is probable, the 
saturation of iron with hydrogen takes place whenever oxidation 
goes on in water, then the iron of boilers and ships may at times 
be changed in character and rendered brittle in the same manner 
as Mr, Jolnson’s wire, and this, whether it can be prevented or 
not, is at least an important point to know, and would repay a 
further investigation of the subject, 





THE LAMOCKS LIGHTHOUSE, FORMOSA 
STRAIT, CHINA. 

Tne Lamocks Lighthouse has now been in successful operation 
for some months, as both lights were exhibited for the first time 
at sunset on the 18th February last. Mr. Robert Hart, the in- 
spector-general of the Imperial Maritime Customs of China, 
accompanied by Mr. David M. Henderson, the engineer-in-chief, 
visited the Lamocks in 1872, and arranged for the commencement 
of this lighthouse, which has been built on the highest or most 
southerly island of the group. The works were commenced early 
in July of last year, and the cast iron tower was landed in No- 
vember, the erection being shortly afterwards proceeded with 
The tower is 25ft. in height, 12ft. Sin. in diameter, and was mado 
by Messrs. P. and W. MacLellan, Glasgow. It carries a first order 
dioptric fixed light, which was made by Messrs, Chance, of Bir- 
mingham. The lamp is a pressure one, and the four-wicked 
burner is of the ordinary variety which is suited for the consump- 
tion of native oil, giving as good a flame as that from colza oil, It 
is intended to replace these burners with others suited for the 
consumption of parafline, 

In addition to the foregoing a condensing light has been erected 
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on the southern slope of the island, to throw a beam of red light 
over an angle of 16 deg., which is sufficient to include the whole 
of the White and Boat Rocks, so that if a vessel approaches too 
close to these dangers, she will receive timely warning by the open- 
ing of the low red light. This condensing light consists of a 
16 deg. segment of a fourth order fixed light, with a semi-holophote 
fitted on each side of it, and the back light is utilised by means 
of a dioptric mirror, so that the whole light trom its length is con- 
densed into a horizontal angle of only 16 deg. The lamp is a foun- 
tain one, and the burners, suited for either parattine or kerosene, 
are on the Doty plan, and have two concentric wicks, The whole 
is mounted in a neat gun-metal framework carried on a cast iron 
bed-plate, which is bolted to a granite pedestal, There is no 
regular lantern for this apparatus, which shows through a window 
in a rectangular building; and the colouring of the light is pro- 
duced by screens of ruby glass. This light was made by the MM. 
Barbier et Fenestre, of Paris. : 

European lightkeepers attend to the high light, whilst the low 
one is attended to by Chinese, its lamp burning all night without 
requiring trimming, and contrasting with the high lamp, which re- 
quires constant attention and occasional trimming. 

The designs for this lighthouse were made by Mr. Henderson, 
under whose superintendence a quantity of materials were pre- 
pared at the Customs Yard at Shanghai, The erection was super- 
intended by Mr. Bryson, one of the assistant engineers. The 
whole of the workpeople were Chinese, with the exception of one 
mechanic who erected the tower and optical apparatus. 

Mr. Hammond, the Commissioner at Swatow, and Mr, Hender- 
son visited the Lamocks in the revenue cruiser Ling-féug, and 
after lighting the lamps they proceeded to sea and tested the 
lights, which both proved quite satisfactory. The high light is 
elevated 241ft. above the sea and, in clear weather, it is visible at 
a distance of twenty-two miles, The low light is elevated 55ft., 
and is advertised to show seven miles, which is all that is necessary, 
and at this distance both lights show very bright and quite dis- 
tinct from each other, <A red light is visible between the magnetic 
bearings taken from seaward of N. 344 deg. E. and N. 504 deg. E. 
covering the White and Boat Rocks; whilst the bright light shows 
white all round, The approximate position is 23 deg. 14 min, 50 
sec, N. latitude and 117 deg. 17 min. 30 sec. KE. longitude, 





PHOSPHOR BRONZE. 


THE following translation of a report by Professor Spangen™ 
berg, of the Academy of Arts and Sciences, Berlin, on ‘* Phos- 
phor Bronze,” deserves attention : 

“Tam happy to state that all the trials which I have made 
with the phosphor bronze metal clearly demonstrate its great 
toughness over ordinary bronze or brass. The last three bars re- 
ceived from you were of forged phosphor bronze, and were 
expected to be of extreme toughness; the trials I made, however, 
showel a more moderate and unequal resistance than the unforged 
phosphor bronz», but, on the other} hand, produced a most unex- 
pected and gratifying result by its immense resistance to torsion. 
The first bar which [ tried resisted, without rapture, 3,871,500 
bends right and left, at a strain of 14 tons per square inch ; 
1,996,900 ditto, 15 tons per square inch; 1,590,000 ditto, 16 tons 
per square inch. Total, 7,408,400 bends to the right, and the 
same number to the left. As the springs of my machine were too 
weak to increase the strain, I was compelled to substitute a 
slighter bar, which has up to the present moment resisted as 
bravely as its predecessor, having until now resisted, without 
rupture, 500,00 bends right and left, at a strain of 15 tons per 
square inch ; 600,000 ditto, 16 tons per square inch ; 400,000 ditto, 
17 tons per square inch ; 494,000 ditto, 18 tons per square inch, 
Total, 1,994,000 bends to the right, and the same number to the left. 

**As soon as my special machine is repaired I will continue the 
experiments—firstly, by completing the 2,000,000 bends, and after- 
wards increasing the strain to 19 tons. After each half million 
bends, right and left, I shall increase the strain to 20 tons, and so 
on, until a rupture is effected. Tlow far this event may be off it is 
impossible at present to foretell, but I consider the result of the 
experiments made worth a great deal already. Asa proof I sub- 
mit that a bar of Westphalian iron broke after 215,653 bends in 
both directions at a strain of 12 tons per square inch. 

“According to Wohler’s experiments -see Builder's Journal, 
1870 —a bar of Krupp’s cast stevl, taken from an axe, resisted the 
following number of bends in two opposite directions :—273,800, at 
10 tons strain per square inch ; 253,800, at 11 tons strain per square 
inch ; 291,100, at 12 tons strain per square inch; 251,850, at 13 
tous strain per square inch ; 187,500, at 14 tons strain per square 
inch ; 1,258,050 together. This bar, therefore, at an average strain 
of 12 tons resisted one million and a-quarter bends, another ata 
strain of 13 tons about one million bends; whilst according to my 
showing above, one bar of phosphor bronze resisted seven and a- 
half millions of bends at an average strain of 184 tons, and is not 
yet broken ; and the second and slighter bar has up to the present 
resisted without rupture nearly two million bends at an average 
strain of 164 tons. As soon as the second trial is completed I will 


commence a third, and then several other trials, to make sure that ! 


the successful results described above are not in any way attribut- 
able to accident.” 





INSTITUTION OF CIVIL ENGINEERS, 

Ar the third ordinary meeting of the session 1874-75, held on 
Tuesday evening, the 24th of November, Mr. Thos, E. Harrison, 
president, in the chair, the paper read was on ‘* The Pennsylvania 
Railroad, with Remarks on American Railway Construction and 
Management,” by Messrs, Charles Douglas Fox and Francis Fox, 
MM. Inst, C.E. 

The Pennsylvania Railroad consists of a main double line from 
Philadelphia to Pittsburg—a distance of 354 miles—with nine 
branches of an aggregate length of 263 miles, or a total of 617 
miles, The total length of single line, including sidings, was 
1226 miles; besides which the company leased or worked an 
additional length of 1947 miles chiefly single lines. The cost of the 
railroad, with stations and rolling stock, had been 33,806,000 dols., 
or about £10,000 per mile. 

The earthworks of the main line were heavy in many parts; 
and the inclines carrying the railroad over the Alleghany Moun- 
tains, although the gradients were moderate in comparison with 
those on other passes, were amongst the most important of the 
kind in America, The gauge was 4ft. 9in, The width at 
formation level, on embankment, was 24ft, 3in., and in cut- 
tings, in ordinary soil, 32ft., and in rock, 28ft, There were 
numerous bridges for carrying the railread over streams. The 
Mount Union Bridge, of five spans of 121ft. Gin. each, had 
three main trusses, with the railroad on the top. These 
trusses were constructed upon the stiffened triangular system. 
To support the upper member and convey the strains more 
directly to the abutment, a short strut composed of two channel 
irons, with distance pieces, was inserted in the middle of each 
bay, the point of junction of this strut with the diagonal and 
the top flange, being again tied to the adjoining vertical in the 
direction of the middle of the bridge. There were eight tunnels 
of the aggregate length of 2646 yards, the longest being 1204 yards. 
The permanent way or track on the main line was of unusual 
strength foran American railway. The standard section of rail 
now used weighed 67 ib. per yard, and was of steel, 44in. high, 
with a base 4in. wide. There was no general system of signals, 
and even indicator signals were uncommon. The old form of 
sliding rail was almost universally adopted in lieu of the switch. 
The traffic was regulated by telegraph. The different classes 
of locomotives were designated by the first seven letters | 
of the ulpahabet; but there were only three well-marked , 
types. viz.: the eight wheel, the ten wheel, and the | 
**shifter,” or shunting engine. The greatest importance was 
attached vo interchangeability of parts. An idea might be 





formed of the uniformity existing amongst the several 
| types from the fact, that whilst 112 patterns were required for 
one engine, 187 included all the seven classes, exclusive of 
the tender, which was alike for all. The locomotives had 
leading trucks of the variety known as the ‘‘ swing centre.” 
The trucks had chilled cast iron wheels. - Steel wheels had 
been tried, but would not bear the severe work of guiding the loco- 
motive over the sinuosities of the line. The weight of a cast iron 
wheel of a passenger car was 525 1b. ; it cost about £4 sterling, 
and had a life of at least 100,000 miles. The metal was charcoal 
iron, having a tensile strength sometimes reaching 18 tons per 
square inch, and averaging nearly 15 tons per square inch. The 
driving wheels were of cast iron, with hollow spokes, counter 
balanced with lead. They were fitted with steel tires except for 
shunting engines, where chilled tires were more durable. The 
boilers were of soft crucible steel, the shell of the larger one being 
Rin, thick, and of the rest syin thick. The fire-box was also of steel, 
jin, thick, with the excep*ion of the tube-plate, which was y,in, thick. 
The passenger cars, including sleeping cars, compartinent, vestibule, 
parlour, drawing-rooms, and ‘‘silver-palace” cars, all of which were 
the result of a pressing necessity for the invention of new super- 
latives of excellence, many of the public being too nice to 
travel simply first-class, resembled those in general use on the 
best railroads of the States. The weight of an old-fashioned 
sleeping car was 20 tons, of a ‘‘ palace car " 26 tons, giving in one 
case 17 ewt., and in the other 21}} ewt. to each passenger. The cars 
were lighted by ordinary coal gas, compressed to about 300 lb. 
er square inch, in tanks under the body of the car. The Westing- 
ouse pneumatic continuous brake had been in general use for 
several years, The goods wagons or freight cars were of five kinds. 
The whole of the rolling stock was provided with combined central 
buffers and drawbars, and the trains generally were loosely 
coupled. On the Pittsburg section of the line water troughs, 
similar to those on the Londonand North Western Railway, were 
laid down to supply the locomotives when running at speed. By 
their use the express trains were enabled to run regularly from 
Altoona to Pittsburg, a distance of 117 miles, without stopping, in 
four hours, or at an average speed of nearly 30 miles an hour. 
Leaving out of consideration some unimportant tramways 
opened between 1826 and 1831, and worked by horse power, 
American railroad construction fairly commenced in 1831, when a 
section of the Baltimore and Ohio Railroad, about 60 miles in 
length, was first worked by steam power, the engine being of 
American construction, The Mohawk and Hudsoa Railroad was 
opened and worked in the same yeur by an engine of English 
make of 6 tons weight, which being too heavy, was replaced 
by an American locomotive of 3 tons weight. The gauge of 
these railroads varied from the 6ft. gauge of the ‘*‘ Erie,” through 
the gradations of 5ft. Gin., 5ft., 4fc. 10in., 4ft. 9in., and 4ft. S4in., 
to the 3ft. gauge of the Denver and Rio Grande, a line of consider- 
able length. Where timber was abundant. wooden railroads 
had sometimes been introduced. The permanent way then 
cost about £240 per mile. The severity of the climate 
in the Eastern States added greatly to the cost of main- 
tenance. Moderate falls of snow were cleared by a small 
plough attached to the cowcatcher ; but for heavy drifts snow- 
ploughs of more elaborate construction were necessary ; and, even 
with these, days often elapsed before the line could be cleared. 
Progress in railroad construction in the United States had not 
extended hitherto, in any great measure, to lines for the daily use 
of those who dwelt in the chief cities. Whilst this was true of 
the large centres of trade, it was curious, on the other hand, to 
notice how main lines were carried on the level, and without pro- 
tection, through the streets of considerable towns, the express 
trains often running through without stopping. 


Sourd KeNsINGtoN Museum.—Visitors during the week end- 
ing 2lst November, 1874: On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 8778 ; mercantile marine 
and other collections, 648. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m. till 4 p.m., Museum, 1851; mer- 
cantile marine and other collections, 36, Total, 11,313. Average 
of corresponding week in former years, 10,458. Total from the 
opening of the Museum, 1:33 860,045. 

CROSSING THE CHANNEL.—-We are indebted to Nature for the 
following interesting item of news:—‘‘We hear that a new 
method has been proposed for crossing the Channel; this is to 
construct an artificial isthmus between the French and English 
sides, leaving a very small space in the centre for the passage of 
ships, The expense would not be much larger than that of boring 
a tunnel, and the advantages would in some respects be greater.” 
If this paragraph had appeared in a journal of less importance 
than Nature, we should have stated that the author wrote about 
something which he did not understand. 

IMPROVEMENTS IN CovcHEs,—Mr, Samuel, of Long-acre, has 
obtained letters patent for certain somewhat curious inventions 
applied to couches, ottomans, chairs, &c. The couch is so 
constructed as to be used for either side of a room by the 
easy shifting of the back,; this piece of furniture can with 
facility be converted into adouble bed, or two single beds, one of 
which can be removed into a separate room if desired. The head 
of the couch, which forms a soft pillow, is made to open, and is 
intended as a receptacle for bed-linen, &v., and contains a secret 
place for valuables, which cannot be approached without disturbing 
the sleeper, All the old-fashioned folding-flaps and everything 
unsightly are obviated, screwing up and taking down is done away 
wit), ond, above all, the whole can be easily cleansed. 

MANGANESE Pic Iron, — The company working the blast 
furnaces and forges of Marnaval have been producing for 
the past three months manganese pigs, which they emplo 
with advantage for the replacement of charcoal iron, and with 
which they have notably improved the quality of their 
iron, These pigs are somewhat similar to those of St. Louis 
and Nassau, and are employed in the same way as a mixing iron 
in various quantities according to the qualities required. Nearly 
all the production is used by the forge, except a few sample lots, 
which have been sold. ‘The Jron and Coal Trade Review unider- 
stands that the Society of Marnaval are preparing to light up 
another furnace for this manufacture, and that whatever excess 
there may be over their own consumption will be sent into the 
market, This addition of g to iron ores is not new in 
France, but the attempt has never, as yet, met with the success 
which should have attended it. 


THE METEOROLOGICAL Socrety.—The first ordinary meeting of 
this society for the present session was held on Wednesday even- 
ing, the 18th inst., at the Institution of Civil Engineers, Dr, R. J. 
Mann, president, in the chair. The following gentlemen were 
balloted for and duly elected Fellows of the Society, viz., Isaac 
Ashe, M.B., Egerton Hubbaud, M.P., George Wareing Ormerod, 
M.A., F.G.8., Henry Pearde, M.D., Henry ©. Russell, B.A., 
F.R.A.S., and F, Shaw, The president read a ‘* Report concern- 
ing the Meeting of the Conference on Maritime Meteorology in 
London, August 31st, 1874,” which he had attended as the repre- 
sentative of the society. At the request of the president, Mr. 
R. H. Scott gave a brief account of the recent meeting of the Per- 
manent Committee of the Vienna Congress at Utrecht, The follow- 
ing papers were then read : ‘‘ On the Weather of Thirteen Springs,” 
by R, Strachan, ¥.M.S.  ‘ Table for facilitating the determination 
of the Dew Point from Observations of the Dry and Wet Bulb 
Thermometer,” by William Marriott, assistant secretary. The 
chief feature of this table is that it gives, for the difference 








, between the reading of the dry and the wet bulb thermometer, the 


amount to be subtracted from the reading of the wet thermometer 
instead of from that of the dry, as is necessary with the other 
tables now in use, thus effecting a saving of time of more than one 
third of that ired by the ordinary method, ‘‘On the Heat and 
mk accompany Cyclones,” by the Hon, Ralph Abercromby, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
* spondents. ) 





COMPOUND ENGINES, 

Sir, --Will you kindly allow me space in your valuable paper to 
offer a few remarks on the above subject, at present occupying the 
attention of many of your readers, and in which I am glad to find 
you take much interest? Your remarks in the current issue of 
Tue ENGINEER on the compounded enginesof the Alexander leave 
no doubt as to your preference for the simple type of engine. It 
is suggested that better results would have been got by the use of 
two simple cylinders, new boilers, high pressure and expansion. 
It is then proposed to reduce the diameters of the old cylinders, I 
presume to asizesuch that the area multiplied by the increased 
pressure will justequal the greatest safe load that may be put 
upon the old gear; this area will be much less than the area of a 
compound high-pressure cylinder, supposing the latter to have been 
determined by the same consideration, and using steam at the same 
pressure, say 601b. Supposing the high-pressure compound 
cylinder developes the same power as the low. When cutting off 
at half stroke the ratio of expansion in the simple engines to 
develope the same power as the compounds will be about 2°. 
Therefore we must either conclude that there is no gain in expand- 
ing steam of 75 1b. absolute pressure to more than two and a-half 
times its initial volume, or that there are cases where the compound 
system can be adopted with advantage. 

As your suggestion would most likely not be made without due 
thought, I have no doubt you will be able to overcome the diffi- 
culty pointed out by some expedient overlooked by me, an explana- 
tion of which willlam sure be most interesting to many of your 
readers--including your humble servant. + 4 

Monkwearmouth, Nov. 18th. 


{We have repeatedly pointed out that practice at sea goes to 
show that no advantage is gained by expanding steam more than 
five or six times, and that the best final pressure in a cylinder 
lies between 7 Ib. and 10 lb. absolute. This being so, we should not 
have used 75 1b, steam in the case of the Alexander, but steam 
of 501b. absolute initial pressure at the most, expanded five times. 
All the framing and gear of the engines appear to have been un- | 
usually strong and good, and we, therefore, see no reason to doubt 
that with 50 Ib, steam expanded five times the engines would, if | 
non-compounded, have given excellent results.—En. E. | | 








REVOLUTION INDICATORS, 
© Sir,—A correspondent, whose signature I am unable at the | 
present moment to call to mind, wrote you upon this subject 
several weeks since, The ground of his complaint was, if I rightly 
remember, that he, having been a competitor for the Society of | 
Arts premium, and not being one of those whose instruments were 
selected for practical test, was of opinion that the committee had 
acted unfairly in not having subjected his and others to such 
practical tests before rejecting them. Of the merits of his plan, or 
that of others, I am, of course, unable to speak ; but I think it 
possible he may derive a grain of comfort from the knowledge of | 
the fact that at the present time such practical tests are still 
unfulfilled, I happen to be one of some nine who were advised by 
circular that her Majesty’s gunboat Arrow had been placed at the 
committee's disposal for experiments, and was informed that unless | 
tny instrument was duly deposited in the Adelphi by 26th Septem- 
ber, I should be excluded from the trials. At the receipt of this, | 
I may observe my instrument had remained in statu quo in the | 
Society of Art’s — since the lst June. Well, Sir, we are 
now in the middle of November, and still no tidings reach us of 
what is taking place. Thus, it is fair toassume that nv trial has yet | 
come off, as no invitation has yet reached me to present myself at 
Erith to see that my instrument was properly adjusted for trial, 
as by the terms of the circular we were warned that we should 
receive. Considering the great sum offered as a premium, and the | 
insignificant value of each exhibit—say not more than double the | 
premium offered, including the cost of patent —it would appear | 
to be rather unres able to plain of a delay of some eight 
weeks in fitting up a small counter-shaft in the vessel for the 
purposes of trial ; but for my own part I rather prefer the sudden 
death of your correspondent’s scheme to that of the lingering illness 
of my own, From the 7imes I gather that one of the committee 
(Mr, Froude) is about to accompany the Devastation on her cruise, 
80 it is possible that the year 1874 or six months will pass away, 
and leave a matter undecided which, in my opinion, by the exercise 
of a little judicious foresight and an insignificant expenditure, 
might have been accomplished upon the premises of the Society 
of Arts by the Ist July last. JUVENIS AB URBE, 

Nov. 19th, 1874, 








CHRONOGRAPHS, 

Sir, — On returning from the country, my attention was 
yesterday directed to an article on “*A New Chronograph” in 
your number of the Gth November last. The first invention of 
that chronograph is attributed to Lieutenant H. Watkin, R A., 
and of an application of the Ruhmkorff coil to the determination 
of the velocity of a projectile I have nothing to say. 

But I wish to call your attention to the application of the coil 
to the determination of the law which regulates a body falling 
between two insulated metallic surfaces covered with smoked 
paper, while a metallic wire falling with the body at a short distance 
from the two metallic surfaces, allows the sparks to pass from one to 
the other, and thus leaves on the smoked paper the measure of the 
spaces travelled in given times, or the measure of the times if the 
spaces are known, Ina letter I wrote nearly a year ago to the 
secretary of the Annual International Exhibition, Upper Kensing- 
ton Gore, London, I gave a full description of this new method of 
using the Ruhmkorff coil, I received from him an answer under 
the No. 48,568, in which he was directed to inform me that my 
communication had been laid before the committee for the Civil 
Engineering Class of the London International Exhibition of this 
year, that the committee read it with much interest, but that 
owing to the great expense attending the exhibition of my 
apparatus, they bad to express regret for being unable to accept 
my offer, which included besides the apparatus for ex perimenting 
on the laws of friction—by measuring the velocity of a body sliding 
dlown an inclined plane—several other appliances with which I 
worked about six years as director of our Royal Engineering 
Works, to find out the laws of the resistance of ‘all materials of 
construction. In my communication I gave this figure, in which 
B sliding body; P inclined plane on two metallic insulated surfaces 
covered with smoked paper; W metallic wire, which leaves a spark 
where it is every tenth of a second, I read also last year a short 
commento ae Hy caewage oe on friction to our meeting of 
Scie c¢ Association a i 
pweage: pbnwag me, showing the sparks on the smoked 


Cea, | 


Only three months ago I had finished the necessary tedious 
calculations, and i my first paper on friction to the 
minister. It will be read at the first meeting of our Royal 
Accademia dei Lincei, which is held always on the first Sunday of 
December, I hope, Sir, yon will see that I cannot be silent after 
reading your article, my paper being already in the hands of other 
persons who could otherwise have a doubt upon the first discoverer 
of this particular system of chronograph, the transition from a 
vertical to an inclined plane, and vice versd, being very easy 
These experiments were made in the year 1872, and shortly after. 
wards I wrote to my fellow reporter at the London International 
Kxhibition of 1862, the late Professor Rankine, on their conse- 


| and exceedingly useful mechanical appliance. 


| already stated the objection to the employment of flat discs; 


| friction is [in pounds*] for wrought iron shafts 424 d? [in inches* |, 
| for cast iron shafts 355 d°. 


undertook to lay before the Royal Society of London my communi- 
cation as soon as the long work of calculations should be finished. 
They are long, because to give abundant proofs of the new laws | 
contradicting the classic theory, I made not less than 1882 experi- 
ments with different materials, The freely sliding body not 
disturbed by any lever, pulley, guide, Xc., printed on the smoked 
paper, the law of Loe spaces, an interrupting spring furnishing a 
spark at every tenth of a second by its vertical oscillations. The 
same principle was used by me to find the resistance of a body 
falling through air and through water, the liquid being kept 
in a deep vesssl under two long and stout vertical wires coated 
with a strip of smoked paper, the body having a long tail with a 
cross wire, and head callable in dimension and form. 

The classic laws of friction were found by me inexact, by cal- 
culating the elements of many launchings observed and measured 
in the two years I remained in England and Scotland; so I availed 
myself of the first opportunity to decide the question by several 
series of very careful experiments. They are now to be published, 
one series after the other, together with the experiments on the 
resistance of materials; but I can dispose of a very limited 
material aid for the calculations, Perer Conti. 

Rome, 18th Nov., 1874. Lieutenant-Oolonel R.E. of Italy. 

LOSS OF PRESSURE IN STEAM PIPEs, 

Sin,—I have read with great interest your article on steam 
piping in your Hy oe of the 13th inst., especially as there 
are so many who believe that by the use of a long length of steam 
piping there must necessarily be a comparative loss of pressure. 
As part proof of your remarks, allow me to state that there is at 
the present time at the works of the North British Floorcloth 
Company, Kirkcaldy, N.B., a din, steam pipe carried 250ft, from the 
boiler, which pipe is quite exposed, neither being covered with 
composition or sawdust. This pipe supplies an engine with a 
l4in. cylinder, 30in. stroke, making 100 revolutions. Also a 
multitubular boiler or heater 15ft. long by 4ft. Gin, diameter, con- 
taining 250 brass tubes, each 1 in. di«meter, and through which 
cold air is forced by an Sit. fan, and the pressure gauge on tlis 
heater registers only 1 1b, less than on the boiler, being a very 
decided proof that there is little or no loss of pressure in conveying 
steam to a very considerable distance from the boiler. 

Kirkcaldy, Nov, 18th, 1874. B. ‘Tl. McKay. 





FRICTION COUPLINGS, 

Sir,— Your current number contains an example of an applica- 
tion by Mr. Stevenson to rolling mill machinery of a well-known 
But I fail to find 
in any of the mechanical text books within my reach —with the 
one exception which I am about to notice—any formula for 
the proper proportions of the frictional surfaces. You have 


on the other hand, if the angle at the apex of the cone is too 
acute, the clutch bites so hard that it cannot be disengaged 
with sufficient readiness, I translate the following from pp. 
351 and 352 of Des Iugenicurs Taschenbuch:—* The presup 
position is, that the coupling can transmit the same power that 
the shaft is capable of enduring. Let D be the greatest diameter 
of the cone, 2 a the angle at the apex, ¢ the diameter of the 


shaft. The least diameter Di = 4D. D = 95d 24 sin, a, if the 


shaft is wrought iron, D=S8“4 dV sin. «, if the shaft is cast 
iron. It is convenient to make a = 60 deg.; then for wrought 
iron shafts D = 9d, for cast iron shafts D = 8d. The pressure 
parallel with the shaft which is required to set up the necessary 


f a= 0 deg., flat discs, then for 
wrought iron shafts D = 9° d, for cast iron shafts D = 84d. 
The pressure parallel with the shaft which is required to set up 
the necessary friction is for wrought iron shafts 475 d*, for cast 
iron shafts 370 d?," I need scarcely remark that the proportions 
adopted in the best English and Scotch practice differ very con- 
siderably from the above, as shown in your illustration and in 
the numerous instances where this gearing is applied to steam 
cranes ; in fact I cannot remember a case in which the angle « 
half the angle at the apex of the cone—has been made greater 
than 45 deg., unless for the peremptory reason of want of space. 
Though the proportions are tov often dictated by rule of thumb, 
I have no doubt that some of your correspondents who have had 
occasion to go carefully into the matter can, if they will be kind 
enough to do so, give some valuable information on the subject. 

Abbey Works, Nuneaton, W. 8. HALL, 

* Nore.—The ae “tin pounds,” ‘in inches” are not in the original 


German.—W., 8, H, 


DIAMOND ROCK DRILLS. 

Sir,—With reference to the recent correspondence on the re- 
lative merits of the diamond drill, as against other systems of 
boring, possibly the information contained in the enclosed report 
of a boring completed to over 2000ft. in one week under four 
months, including all stoppages, will be more conclusive than any 
amount of argument Epwin J, Honycuurcn, Secretary, 

The Diamond Rock-boring Company, 

Westminster chambers, Victoria-street, S.W., Nov. 24th. 
[Cory. ] 
From T. J, Bewick, Civil and Mining Engineer, 
Haydon Bridge, Northumberland, 

To Major Bolton. 19th November, 1874. 

Bohmish Brod Borehole,—Actual boring was commenced on the 
15th July last. On 8th inst. the depth was 1931 Vienna feet, 
equal 200L°4 English feet. At commencement bored 35ft., when 
stopped by fall of ground ; 13ft. more, equal to 48ft. lined with 
din, tubes, and then bored up to 96ft. with din. crown, Lost 
water by a cleft at 73ft. Bored to 180ft. with din. crown ; again 
lost water from tubes not being close to the bottom, Withdrew 
ft. of tubes and widened the whole to 180ft., with Sin. crown, 
Lined with Sin, tubes to that depth, and continued with 3in. 
crown to bottom. No more tubes required after 180ft, Usual 
recent rate of boring 30ft. to 40ft. per day of twenty-four hours— 
two shifts of twelve hours each. Boring is in new red sandstone 
formation ; conglomerate occurred from 520ft. to 5S80ft.—6S0ft. 
to 850ft. —and 1200ft. to 1510ft., equal 540ft, in all, The pebbles 
were firm, with but few loose stones. The conglomerate consists 
of porphyry, silurian shales, granite, and quartz. The rest of the 
strata is the vsual sandstones, shales, and marls in the new red 
sandstone formation, (Signed) TuHos. J. Bewick, 





THE BLACK DROP IN TRANSIT OBSERVATIONS, 

Sin,—It was not my intention to again trouble you in this 
matter, or to go into the merits of Mr. Allen’s explanation, the 
object of my letter being attained, now that Mr, Allen has given 
so full a description of the human eye, supplying the lens or parts 
acting as such, to the absence of which in his first letter I called 
attention, Mr. Allen, however, asks the question, whether the 
explanation of my seeing with clearness a needle’s point is not due 
to the fact that it is possible to enlarge or contract the pupil of 
the eye, and so adapt its size to the required purpose? My answer 
must be in the negative, for I am not aware that I have volun- 
tarily, or that any one else has, the power to enlarge or contract the 
pupil of the eye. Is it not the fact that the pupil enlarges or con- 
tracts according to the general illumination of the objects looked 
at? I may also say that on looking at the penny-pieces as Mr. 
Allen describes on a moderately bright background, e.g , a cloudy 
sky, I see them touching, absolutely as they are, but by bringing 
them close to the eye, or purposely throwing them out of focus on 
the retina, I can produce at will all the phenomena mentioned by 
Mr, Allen. 

Mr. AD en does me the honour to refer to my letter of the 14th 
Sept. in ais letter of the 9th Oct., and in his postscript he expresses 





his opinj on that the shading seen round the edge of the object 





quences, which were found by him very interesting, so that he 


glass of an opera-glass is worth attentive study, and that it will 


- 


help to explain to me where the puzzle really is, I must confess I 
cannot see any puzzle at all, for this shading is simply due to the 
inability of the Jens of the eye to focus the edge of the object glass 
when seen through the concave lens of the opera-glass, so a con- 
fused image is thrown on the retina. 

It appears to me that all Mr. Allen’s instances of black and 
white drop are due to simple want of focus of objects on the 
retina, for his phenomena can be made to appear and nearly dis- 
appear at pleasure. I say nearly, for with a very bright back- 
ground the phenomena of the black drop with the pennies is 
visible, and the brighter the background the larger the drop; and 
if this was due to imperfection of definition of the eye alone it 
ought to decrease with the brighter background, since the defining 
power of the eye increases, if anything, as its pupil is reduced by 
the increase of light. There must, therefore, be some other cause 
concerned besides the imperfection of the eye. There is, probably, 
mental aberration due to the nerves between the retina and the 
brain, aud there is true irradiation, due to the spreading of the 
excitement of the nerves of the retina; there is spherical aberration 
and chromatic aberration of the lens of the eye, and there may be 
an abnormal imperfection of the lens or retina, all concerned in 
the black drop. In the cases of spherical and chromatic aberra- 
tion, the cutting down of the aperture of the lens stops out the 
margin—its most defective part —and improves its defining power; 
but it must be remembered that with an optically perfect lens the 
size of its aperture can make no difference in its defining power. 
But there are parts of Mr. Allen’s letter that may be construed to 
mean otherwise; and it must further be remembered that the knife 
edge and the bright star are the most severe tests that can be put 
to the eye. But there are many eyes, especially those of young 
persons, that give almost perfect detinition on a star without rays 
on a dark night when the pupil is most expanded; the state of the 
air also has great effect on the detiuition of stars, A few nights 
ago I saw with the naked eye second magnitude stars as small 
round discs without any rays, so it is probable that the black drop 
does not depend on any one thing, since anything that causes a 
bright object to appear larger than it really is, is sufficient, There 
is no need, therefore, to seek for more causes than we have already 
found to be at work, and the black drop of Mr. Allen caused by 
want of focus, as in the case of the opera object glass shown in his 
drawing, can scarcely be called the true black drop, since with 
good telescopes and good eyes this want of focus, to the large 
extent mentioned in his letter, is eliminated. I must apologise 
for trespassing at such length on your space. 

Rugby, Nov, 17th, 1874. ‘Geo, SEABROKF. 


ROTARY PUDDLING- 

Sin,—Mr. Corbett has advanced to the attack on rotary pud- 
dling without flourish, and, I might say, unaccoutred, if not abso- 
lutely unarmed, for, with the sole exception of “* what we did at 
Ulverstone,” he seems to have neither knowledge of the present 
nor experience of the past to warrant that bold air of censorship 
with which he has launched his veto on mechanical puddling. I 
can understand his amazement after twelve months of confessed 
indifference, and possibly twelve years of quiescent slumbers, that 
he should wake to tind vitality where he only dreamt of fiction ; 
but judging by the rashness with which he usurps, without the 
aid of a single fact, the office of a censor, it is not surprising that 
any prediction of his should lead him astray, It would be worse 
than useless to follow him into that enigma he has made of pud- 
dling, or attempt to unravel the tangled skein he has woven from- 
his science, but I will simply venture to state that not one single 
objection he has raised is founded on fact, that no fact is due to 
the causes ascribed, and tha’ no cause or effect will find its solu- 
tion in the complex jumble he has strung together for definition. 
Also, I venture to assert that rotary puddling is an established 
fact, and it is libelled in being stigmatised as a bubble. _ the 
puddling is most complete, the iron thoroughly cleared, that it 
shingles with perfect soundness, and that it rolls into bars, angle 
plates, and the finest wire without traces of a blister ; that plates 
of the finest quality, tried by the severest standard set up for the 
best brands, have been made out of the common Cleveland pig ; 
and that plates up to 12 cwt. have been produced free from the 
taint of lamina—the curse of the whole iron trade—and which 
revolving puddling is destined to eradicate in all articles of 
wrought iron under 20 ewt.—these are facts that have been and 
are capable of demonstration, and it is simply monstrous to have 
the facts with which we are daily familiar treated as though 
‘they were some airy nothing, without a habitation or a name.” 
It is the very ecstacy of folly to trumpet ** what we did at Ulver- 
stone,” seeing the course was one founded on the veriest quag- 
mire, and confessedly carried out by means that were a trans- 
parent farce. But we now have a defined end with a specitied 
means, to which some of the best and boldest capacities of the age 
have devoted their energies and ingenuity with advancing success, 
We have large capital embarked im the enterprise hundreds of 
thousands, and will rapidly advance to millions— and this great 
question which absorbed the almost undivided attention of the 
whole of Europe and America, is it to be startled from its pro 
priety by a seven years’ sleeper, who maunders about “what we 
did at Ulverstone” during some portion of his sleepy existence * 
I should advise Mr. Corbett to keep a closer acquaintance with 
** your valuable paper,” and it may save him from the fate so 
earnestly pleaded for by Docbery. 

London, Nov, 20th. 

[It is to be regretted, we think, that the vigour of our corre- 
spondent’s style borders on the uncourteous, Even the suspicion 
of a personality is to be avoided in the discussion of a scientitic 
subject.—Ep, E.] 


TrcHNICAL Epucation.--A report of an elaborate nature upon 
the uses of educational endowments has been just issued by a sub- 
committee of the Labour Representation League, approved at the 
last meeting of the council, and to be submitted for final adoption 
at its next meeting. The report deals chiefly with the question of 
technical education, and shows how the foilowing are available 
for its advancement :—(1) Elementary schools under school boards, 
(2) Lower, endowed, grammar, and other schools, (3) Higher 
endowed schools and exhibitions. (4) Science and Art Depart- 
ment, South Kensington, the latter to be the head of the technical 
education of the country, to which Bethnal-green and kindred in- 
stitutions might be at once affiliated. The plan submitted for 
putting technical training into operation is as follows :—** (1) 
That there should be founded a central institution for the pur- 
pose of finishing the training and education of teachers, lecturers, 
and professors of technical science, entitled the National Trades 
University, (2) Thatin each of the great manufacturing centres 
of the country the National Trades University should be supple- 
mented by local universities, which in teaching, while embracing 
all branches of technical science, should direct attention to the 
special industrial requirements of the locality wherein the univer- 
sity may be situated, (3) That in na locality of given area 
and population national technical schools should be established, 
where also the peculiar requirements of the district, in regard to 
their manufactures, should be especially provided for in teaching. 
(4) That the Government Education Department be solicited to 
technicalise the curriculum of education in the secondary or 
grammar schools which come under the Endowed Schools Act, 
1869, in order that they may be made useful to the artisan classes. 
(5) That school boards be recommended to adopt in all primary 
schools, under the Act of 1870, a system of elementary education 
in accord with the requirements of trades in the districts resided 
in by the scholars.” In the concluding part of the report it is 
stated that to facilitate the work the league will agitate the subject 
and draw the attention of the public to “the nature and intent of 
the schemes practised upon them at their cost and loss, so that 
they may be aroused to insisting upon Parliament no longer allow- 
ing these charities to remain neglected, or what is worse, wofully 


abused. 
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THE REGENT’S CANAL EXPLOSION. 


(For description see page 385.) 
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VILLA AT WEST CORNER OF AVENUE ROAD, DISTANT 250rr. FROM FOCUS OF GENERAL VIEW OF VILLA AT WEST CORNER OF AVENUE ROAD, 


EXPLOSION, AND ON GROUND ABOUT 24rr. ABOVE THE FOCUS, 
































THE PARK GATES AT NORTHERN END Of NORTH BRIDGE, 


CONSERVATORY WINDOW AT WEST CORNER OF BENTINCK TERRACE.! 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


+ PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 


LEIPSIC.—A. TwieTmerer, Bookseller. 
NEW YORK.—Witimes and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


*.* With this week's number we issue as a Supplement a map and 
sections of the district affected by the Regent’s Park Explosion. 
Each number, as issued by the publisher, should contain this 
Supplement, and subscribers are requested to notify the fact 
should they not recewe it. 


TO CORRESPONDENTS. 


*,* We eannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 7 , 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

F,—No. 

P. C. (Rome).— We shall be very pleased to receive particulars of the experi- 
ments to which you veser. 

A. 8. M.—A civil engineer is not bound to flat employment for his ex-pupils 
after they have served theiv time, unless a special clause is introduced into 
the articles. A pupil is not entitled to aay salary during the term of his 
apprenticeship unless by special arrangement. As a rule civil engineers ao 
their best to obtain appointments for their pupils, and they yene ally suc- 
ceed, Everything in your case depends on the woraing of the agreement, 
and we could express no opinion without reading it 

T. M.— The total number of patent specificutions on all subjects from the 
earliest period to the end of 1866, is evactly 59,222. Since 1866 the number 
has been very largely increased. You will readily understand that the 
specifications of the inventions you wention must Jorm no inconsiderable 
proportion. To tell you exactly would require time. Consult the published 
* Abridgments of Specifications,” and procure the volume of abridgments of 
* Tron and Steel.” We believe the Patent-opfice publications are to be seen in 
the Library of your town. 

A Supscriner (Arthur-place) —Jn theory the arrangement you sketch would 

work very well, in practice not at all. The friction of the piston would 
vary continuously, and modify the amount of feed, and the overflow valve 
would be always too sensitive in its action; that is to say, it would be either 
quite shut or wide open for a very small range of motion in the float. 
The arrangement would be improved by substituting an elastic diaphragm 
Jor the upper portion, but the whole ajfair would thea become unwieldy. 
No apparatus of the kind has ever been found to work satisfactorily. 
. A. R.—Much depends on the locality; that is to say, whether the pond is 
placed ia a bleak or a sheltered situation, Asarule the pond should be as 
targe as possible. One Bust. or ust. square will probably answer your pur- 
pose, but these you must regard as minimuin dimensions. The in-take pipe 
to the condeaser should be carried to the further end of the poad, while the 
overflow from the hot well be delivered close to the engine-house, so that the 
water must traverse the whole length of the pond before it can re-eater the 
condenser. Where space is not easily to be had, the hot condensing water 
should be made to rua down a shallow open trough to the further end of the 
pond, and the in-take should then be near the engine-house, 





LEATHER-PRESSING MACHINERY. 
(To the Editor of The Eagineer.) 

S1r,— We shall feel obliged if any of your readers can furnish us with 
the names of makers of leather-pressing machinery. We believe the 
machines are in use amongst curriers for pressing oil out of sheep skins 
after tanning. . B. anp Co, 

London, Nov. 26th. rs 
WOOD PAVING. 

(To the Editor of The Eagineer.) 

Si1r,- I shall feel much obliged to any correspondent who will refer me 
to comprehensive data on the subject of wood paving, or for any informa- 
tion concerning it. — Cc. E. 

CORK-CUTTING MACHINES. 
(To the Bditor of The Engineer.) 
Si1r,—We shall feel obliged to any of your correspondents who will give 
us the address of makers of cork-cutting machines. 
——_ W. L. A. 8. anp Co. 
STARCH MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—We shall be obliged to any correspondent who can give us the 

names and addresses of makers of starch machines. Cc. R, 
SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations, or tt can if preferred, be supplied direct 
from the office, on the following terms (paid in advance) : 

Half-yearly (including dowble number) .. «« 
Yearly (including two double numbers) .. .. £1 98. Od. 

If eredit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 
Foreign Subscriptions for thin paper copies are received at the following rates: 
bers paying in advance, at rates, will receive THE ENGINEER 
weekly and post-free. ubscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. 
fuick PAPER copies may be had if preferred at double postage. 


Remittance by Post-office Order. 
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ADVERTISEMENTS. 

o* The charge for Advertisements of four lines and wnder is three shillings ; 
for every two lines ofterwards one shilling and sixpence; odd lines are 
charged one shilling. _ The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
pm Alternate advertisements will be inserted with all practicable re- 

ity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 
ADVERTISEMENTS Cannot BE INSERTED UNLESS DELIVERED BEFORE SIX O'CLOCK oN 
oP eee ininns tp nea Evenine 1m xacu Ween, 

e relating to advertisements and the publishing department of the 
paper are to be addreased to the Publisher, Mr. George anton Mieke all 

other letters to be addressed to the Bditor of Tas Exaivesnr, 168, Strand. 





MEETINGS NEXT WEEE. 

Tae InstiroTiow or Civit Enoineers.—Tuesday, lst December, at 
8 p.m.: discussion on “The Pennsylvania Railroad.” Second, time 
permitting, ‘‘ Aberdeen Breakwater,” by Mr. W. Dyce Cay, M. Inst. C.E.; 
and “ Kustendjie South Jetty,” by Mr. G. L. Roff. 

CuemicaL Society.—Thursday, 3rd December, at 8 p.m.: 
Colour of Cupric Chloride,” by W. H. Hartley ; “On the Formule of the 
Alums,” by Sydney Lupton. 
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FRIDAY, NOVEMBER 1874, 
THE MIDLAND RAILWAY. 

Tue Midland Railway Company have decided on adopt- 
ing at no very remote date a system of working their 
passenger traffic which has hardly ever been tried in this 
country. The scheme has met with much opposition, and 
has been on the whole fully and fairly discussed by our 
daily contemporaries. Certain features of the case set 
forth by the Midland directors have been overlooked, how- 
ever, or lost sight of in the war of words, and to these we 
propose to call attention. It will be remembered that the 
scheme put forward by the directors of the Midland Cum- 
pany involves two radical changes in the conduct of their 
passenger traflic. In the first place, it is proposed that 
second-class carriages shall be wholly abolished ; and in 
the second, that first-class fares shall be reduced to about 
the same rate as the second-class fares now charged. There 
are some other matters included in the scheme, principally 
referring to return tickets and the cost of a reserved com- 
partment, but with these we need not at present concern 
ourselves, for they are not very important, and they have 
attracted very little attention. The immediate etfect pro- 
duced by the announcement of the future policy of the 
Midland Company was to elicit a species of remonstrance 
from certain other great railway companies, apparently or 
really competing with the Midland. This remonstrance 
was treated with courtesy, but it failed to modify the 
scheme of the Midland Company. Then the representatives 
of the other companies decided—as far as it lay in their 
power to decide—“ to follow any reduction of prices made by 
the Midland Company anywhere, to contivue the second 
class at reduced fares, and generally to co-operate together 
in the interests of the shareholders.” We shall not vow 
express apy opinion concerning the prudence of this re- 
solve, except to state that its adoption appears to be as 
much the result of pique aud annoyance as of conver- 
sion to the Midland creed. It certainly has not been 
adopted after mature consideration ; aud it is quite on the 
cards that the shareholders of such a line as the Loudon 
and North-Western will not agree to be guided iu this 
matter by their directors. 

The Midland Company have not neglected to explain 
the reasons which have Jed them to introduce the remark- 
able policy to which we have referred. ‘They state that by 
abolishing the second class they will reduce the weight of 
their trains, simplify their traffic, and materially reduce 
their working expenses. Questions of mere protit and !oss, 
as defined by fares, it is hardly within our province to 
consider, and we shall therefore say nothing as to the 
effect which the contemplated reduction of fares may or 
may not produce on the gross receipts of the Midland 
Company ; this aspect of the question has been already as 
fully dealt with by our contemporaries as statistics of a 
very voluminous and conflicting character will admit. But 
it is quite within our province to discuss the merits of the 
scheme as affecting the cost of working traffic, and we 
may as well start with the statement that the arguments 
of the Midland directors on the point are, to us, very far 
from being satisfactory. The Midland directors urge that 
their trains are already too large and heavy; that the most 
powerful locomotives in the kingdom can hardly keep time 
with them; that platforms are too short, and station accom- 
modation is deficient; and that all this will be altered by 
getting rid of second-class coaches, Now it appears that 
the number of second-class passengers carried is more than 
double the number of first-class passengers, ‘The etfect of 
dispensing with the carriages in which the former now 
travel will be at once to reduce the length and weight of a 
train in some proportion which has not been very clearly 
stated, possibly because the composite carriages complicate 
the matter a little. But the moment we get rid of the car- 
riages hitherto provided for the conveyance of one set of 
passengers, the necessity arises for supplying the required 
accommodation in some other way. The argument of the 
Midland directors is that the second-class passengers will 
then travel first class; but they cannot do this unless there 
is room in the first-class carriages. If there is not room, 
first-class carriages must be provided in lieu of the second; 
if there is room, then it would appear that as the second- 
class passengers are twice as numerous as the first, 
the company have been hitherto running just three 
times as mapy first-class carriages as they ought, and the 
proper policy would be, not to do away with secund- 
class coaches, but to reduce the number of first-class 
coaches by two-thirds, The argument then stands thus. If 
the first-class carriages can accommodate their legitimate 
occupants, and all the second-class passengers as well, then 
the trains can be shortened; but this is tantamount 
to an admission on the part of the directors that they 
have been providing nearly three times as much first-class 
accommodation as was required. If, on the other hand, 
the first-class will not accommodate second-class passengers, 
then the trains cannot be much shortened; and even though 
it should be discovered that the existiny first-class stock 
will suffice to partly meet the demands made upon it, this 
will not do, because, to provide for the remainder of the 
passengers, at least three first-class carriages must be put 
on for every two second-class carriages taken off. But the 
first-class carriages are much heavier than second-class 
carriages; and a little reflection will show that even if a 
comparatively small margin of second-class passengers 
remain to be accommodated after the existing first-class 
stock is filled, the trains can undergo nothing like the 
redyction in weight and dimensions on which the whole 
reasoning of the directors may be gaid to hang, ‘The 


“On the | 


| scheme from first to last is based on the proposition that 
| the trains now running are not properly filled, and that by 
| taking away a certain number of vehicles the remainder 
| will be certainly filled, the trains will be shortened, and 
the working expenses reduced, To us this proposition is 
extremely indetermivate. The public have no reason to 
believe that the traffic superintendents of a line so ably 
managed as the Micland ruu a carriage more than they 
can help, yet the present policy of the company is based, as 
we have shown, on the theory that they do. We are 
strongly disposed to think that they do not. It is quite 
| true that, under certain conditions, a train may appear to 
contain twice as many carriages as it ought; but it must be 
borne in mind that the demands made for accommodation 
continually vary throughout a long journey, and a 
train which is empty in one district may be filled to over- 
flowing in another. It may be urged that to provide 
for such exigencies carriages may be added and re- 
moved from station to station. But this we have no 
hesitation in stating could not be possibly donecompletely aud 
efficiently on our crowded lines, The loss of time, aud the 
dangersand delay which would beincurred in making up trains 
and taking off carriages would be intolerable, if the system 
were extended beyond its present limit. Again, through 
traffic must not be forgotten. In ordinary work, it may 
happen that a carriage fur Liverpool, we shall say, is fall, 
while one for Scotland is almost empty ; but it would 
never do to put the Liverpool passengers into the Scotch 
carriage, with instructions to change on the road, There is 
no greater nuisance on earth to station masters than 
passengers changing carriages. If we take all these things 
into consideration, then it appears there is good reason to 
doubt that the Midland Railway Company can run shorter 
trains in 1875 than they ran in 1874; and if this is the 
case, we confess we cannot see how it is possible to reduce 
working expenses, The carriages will be more costly; the 
engines canuot be made lighter; rails, coals, and wages will 
remain unaltered, and the real advantage will lie with the 
travelling public. It may be urged, however, that it would 
be possible to add, say, 10 per cent, to the number of 
passengers carried in each train without augmenting its 
dimensions, If the Midland Company argue that in this 
way they will make a profit by the change, we shall not 
dispute the point; but in such a case the working expenses 
would not be reduced, and it will be seen that the advan- 
tage to be gained will be got in quite a different way. We 
€xpress no opinion whatever ou the probable results of the 
Midland policy on dividends. We ouly indicate that it 
appears to be extremely uulikely that the abolition of 
second-class carriages can in auy material or appreciable 
degree reduce working expenses, in so far as they are 
determined by mechauical considerations, such as the weight 
of trains, the expenditure ou fuel and repairs, or the 
renewal and maintenance of the road. 

It is worth while to point out that the Midland Com- 
pany are not really abolishing the second but the first 
class. They are assimilating their practice to the railways 
of Prussia and Austria. ‘The second-class coaches, for 
example, ranuing between Vienna and Strasburg, or 
Cologue, are hardly in any respect inferior to our first- 
class carriages, As regards second-class passengers, the 
Midland Company, far from getting rid of them, 
propose to pruvide them with superior accommodation. 
In this, however, they are vot dving much wore than 
has been done by many other important railway companies. 
On the Great Western line, for example, the uarrow gauge 
second-class stock is superior in many respects to the old 
first-class stock, the carriages being larger, cleaner, better 
ventilated and lighted. ‘The same mav be said of the new 
second-class carriages on the Loudon and North-Western; 
but the Midland second-class stock was always uncomfort- 
able and inferior to that of most other lines, and this is one 
reason, no doubt, that the number of passengers who tra- 
velled second-class on the Midland has never been large. 
It is not very easy, indeed, iu the present day to define in 
what a “class” consists, for the second-class on some lines 
--- nay, even on certain districts of the same line — is, 
as far as mere personal comfort is concerned, to be 
preferred to the first-class on other lines or portions of the 
same line. The difference in fares is very often paid indeed, 
not so much with a view to obtain additional comfort, as 
because it is considered to be a question of social import- 
ance, or for the seclusion which the first-class is supposed 
to confer. There is one other reason, however, which 
invariably renders the first class popular, and directors 
would do well to bear itin mind. Nothing is more valued 
by English travellers than plenty of room; nothing is more 
hateful to them than overcrowding, and it would be quite 
possible on such a line as the Midland to drive an enor- 
mous number of passengers to rival lines, if the latter 
gave each passenger more room than the former. Ou the 
Midland however, a safety-valve exists which will avert 
risk from this cause, ‘The railway will, whatever the future 
policy of the directors as regards the filling of trains may 
be, possess perhaps the most luxurious first-class in the world 
in the shape of Puilman cars, and these really take the place 
of the expiring first-class on that line. 


STOKE-HOLE TEMPERATURES. 

Ir is orthodox to believe that stoke-holes must be hot. 
We are unorthodox, and believe that they might be kept 
comparatively cool. No one ventures to assert that there 
is a fixed temperature proper to stoke-holes, simply because 
no possible proof could be given of the statement. If, then, 
it is possible that one stoke-hole may be cooler than 
another, it may be possible to reduce the temperature in 
any stoke-hole to something less than that of a core-drying 
stove, or a tropical summer’s day in a calm. That much 
may be done in reducing stoke-hole temperatures is further 
proved in a very practical fashion, by the fact that in six 
out of every seven of her Majesty’s ships the provisions 
fer ventilation are, in the first instance, so inadequate that 
no human stokers can endure the heat in the boiler room. 
Improvements are then introduced which should have 
been adopted from the first, and so the temperature is 
reduced from 130 deg., ar even 140 deg. to 90 deg. or 
10U dey, A reduction in temperature of even JO deg, ia 
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no small matter, and it is fortunate that it appears to be 
quite possible to extend the process of reduction begun by 
“improvements” to some point much further than is 
usually reached. Indeed, we see no reason to doubt that 
stoke-hole temperatures may in all cases be brought 
down in temperate climates, at all events to 70 deg. 
or 75 deg., except at such times as flues are being 
cleaned, when a temporary rise of temperature is 
unavoidable, The question is really one of considerable 
importance, in the first place, because most of the heat 
which goes to warm a stoke-hole represents a waste of fuel; 
and in the second, because it is nearly impossible for a 
half-roasted crew of stokers to fire properly and economi- 
cally. The system of firing adopted in most steamboats 
would make the hair of a good Lancashire or Cornish 
stoker stand on end, and the utmost exertions of the engi- 
neer of the watch can scarcely secure attention to the com- 
monest principles of proper firing. If we compare the fires 
carried in any steamship with those usual in the best Lan- 
cashire or Cornish boilers, we shall find a wide difference. 
The great principle observed at sea is to open the fire-door 
as seldom as possible, and when it is open to take care to 
get in as much coal as it will hold. Red and green fires 
alternate, and we have torrents of smoke at one moment 
and none at all the next. It is impossible to burn coal to 
the best advantage under such circumstances, and the evil 
is no doubt due almost entirely to the adverse conditions 
under which the stokers perform their work. 

The high temperature of the stoke-hole is attributable 
almost altogether to radiation alone. A moderate amount 
of heat is imparted by direct couduction to a considerable 
volume of air, but as this generally rises in close contact 
with the heated plates and escapes through the deck 
gratings, it causes little trouble. We are not aware that 
aby experiments have ever been carried out in this coun- 
try to determine precisely what the loss caused by the 
escape of heat in this way from a boiler really is, but the 
American Government conducted some trials a few years 
ago to settle the point, with results which we shall give in 
a moment. It will be well to premise, however, that the 
loss with which those trials dealt had very little to do with 
a high stoke-hole temperature. This last is due to radia- 
tion from the ashpit and from the smoke-box doors, and 
in so far does not represent loss of fuel except in an indirect 
way. That is to say, if smoke-box doors are very hot it 
proves that the boiler tubes are too short or too large in 
diameter, or that from some other cause too much heat is 
going up the chimney; and it may be shown that if the 
heat radiated from the ashpit were utilised in heating the 
air before it passed through the fire-bars, considerable 
economy might be realised. But the experiments to which 
we refer only dealt with the loss of heat already communi- 
cated to the boiler, and not with waste of heat which had 
never passed through the metal of the heating surfaces. 
The experiment was made with the steamer Entaw. This 
vessel had two boilers of the Martin vertical water-tube 
type. That is to say, instead of a number of fire-tubes re- 
turning over the furnaces, rectangular flues or heated 
boxes are used 2ft. high, 7ft. 7in. long, and 3ft. wide; 
each tube-box contained 320 vertical tubes 2in. diameter. 
Each boiler was 18ft. wide, 9ft. Gin. high, and 12ft, 3in. 
long at the top, and at the furnace line 10ft. 9in. The 
experiment was made by closing and lifting up the fire 
and ashpit doors and smoke-doors of four out of the five 
furnaces in one boiler. The remaining furnace was then 
started, and steam was raised to 231b. on the square inch. 
The tire was then supplied with quite enough coal to main- 
tain that pressure, no escape of steam or influx of water 
being permitted, and it was found that 521b. of anthracite 
per hour were required under these conditions to compen- 
sate for the heat radiated from the boiler, and to maintain 
the pressure unaltered. The boiler was carefully lagged 
with thick hair felt stitched on canvas and covered on the 
top, end partly on the sides, with sheet lead. It will be 
seen that the loss of heat by radiation from the boiler 
proper was really very moderate, and would not account 
for the engine-room temperature—12ldeg.—when all the 
fires were lighted up. Indeed, there are no grounds for 
believing that any alteration on existing systems for 
lagging or felting boilers can do much toward keeping a 
stoke-hole cool. 

The only available method of keeping down stoke-hole 
temperatures consists in arresting the heat radiated from 
the ashpits, which is bright heat, and that from the smoke- 
box door, which is dark heat. Curiously, little has been 
done in either direction. Mr. Prideaux has, however, 
introduced a system of shields or screens, applied to smoke- 
box doors, which we have already noticed in our columns, 
and which appear to answer their intended purpose very 
effectually. But even without the Prideaux screens, much 
might be effected by adding a thrust plate to the doors. 
As now made a light second or guard plate is fitted to the 
smoke-box doors to arrest the escape of radiant heat into 
the boiler-room, but this plate is not unfrequently impro- 
perly fitted. ‘That is to say, when the doors are closed the 
plate stands znside the uptake, and the door proper is flush 
with the uptake outside. The better plan is to fit the door 
flush and to put the guard outside; a current of air then 
passes up freely between the door and the guard plate, 
which keeps the latter cool. But doors so made are very 
liable to warp if the boilers are at all pushed, because 
nothing is interposed between the door and the impact of 
flame drawn through the tubes by a strong draught. For 
these reasons, smoke-box doors should always consist of 
three plates; that is to say, of a door proper and an inner 
and outer guard plate, and it will be found that such doors 
will do much to keep down the temperature in a boiler- 
room, especially if the outer plate is whitewashed from 
time to time—a very simple operation, giving little or no 
trouble, and extremely beneficial in its effects. It should 
be not less easy to deal with the ashpits. All that is 
required is a movable hood, forming part of a trunk 
running across the boiler front and supplied with air by 
wind-sails and down pipes at each end. We have seen 
these hoods used in blackade runners during the American 
war, in connection, however, with a fan blast, and they 
caused no trouble in the stoke-hole, occupied very little 





room, and although they were not adapted to keep a 
stoke-hole cool, they were nevertheless wonderfully efficient 
to that end. To a certain extent such hoods would be 
productive of economy by tending to raise the temperature 
of the air entering the furnace, and the whole arrange- 
ment will be found very inexpensive. We have never 
yet heard any sensible objection result to the use of 
except that they took up room, and were liable to go adrift 
in a heavy sea. The stoke-hole must be wretchedly con- 
tracted indeed in which the first objection would have any 
forse; and as regards the second, it is purely a question of 
design and fitting. 

Finally, we would point out, that although the free 
admission of fresh air from above is essential, if we wish a 
stoke-hole to be cool, it will by no means suffice to give 
comfort to the stokers, It cannot deal with radiant heat, 
and it is quite possible to be half roasted in a narrow 
stoke-hole by radiant heat alone, while a torrent of cold 
air is being poured on one’s head and shoulders from a 
windsail. No device for converting the efflux of radiant 
heat from a boiler will enable us to dispense with efficient 
wind-sails, but on the other hand, the most perfect system 
of ventilation which it is possible to adopt will operate but 
imperfectly in keeping down stoke-hole temperatures, 
unless precautions are taken to arrest that form of heat 
that causes most inconvenience. 


THE CONTRACTS OF THE CROWN, 


In Toe Encinerr for 12th June last, we called attention to 
the proceedings instituted against the Crown by Mr. Lynall 
Thomas for the recovery of damages and expenses in respect of 
a contract claimed to have been entered into between that gen- 
tleman and the Secretary of State for War. It will be remem- 
bered that the law officers of the Crown argued that no petition 
of right could lie against the Crown in such cases, and after a 
long argument judgment stood reserved until after the long 
vacation. Last week the Court of Queen’s Bench gave an elabo- 
rate judgment in favour of the application. Apart from any 
legal aspect of the matter, it is impossible not to feel satisfaction 
that we have escaped the consequences, pointed out in our article, 
which must have ensued from a decision the other way. That 
the Crown should refuse to be bound by its contracts, and that 
our law should afford no remedy to the injured, would be a most 
regrettable state of affairs. Fortunately, we are spared a casus 
omissus of such gravity. Since the judgment above alluded to 
was delivered, an application for leave to administer interroga- 
tories to the Secretary of State for War, and for an order for 
inspection of documents has been refused, on the ground that 
the Crown does not come within the terms of the Common Law 
Procedure Act. The case now remains to be tried on the facts, 
and, we presume, will be brought to a hearing before long. 





THE EFFICIENCY OF BELTS OR STRAPS AS 
COMMUNICATORS OF WORK. 
By Professor OSBORNE REYNOLDS. 

Ir has often been remarked that it seems to be impossi- 
ble so to construct belts that they shall drive without 
slipping. I am not aware that any reason has ever been 
given for this; but, on the other hand, most writers seem 
to have assumed that if the belt is made sufficiently tight, 
so that the tension on the slack side is from one-half to 
one-quarter that on the tight side, according as the strap 
is in contact with one-half or the whole of the pulleys, it 
will not slip. The object of this communication is to show 
that not only is a reason to given for this residual 
slipping, but that it follows a definite law, depending 
on the elasticity of the strap, and independent of its 
tightness over and above what is necessary to prevent it 
slipping bodily round the wheel. 

When a pulley, A, is connected with another pulley, B, 
by a belt, so that A drives B, it is usual to assume that 
the surfaces of the two pulleys move with the same velocity, 
namely, the velocity of the strap; and that the work 
communicated from A to B equals this velocity multiplied 
by the difference in the tension on the two sides of the 
belt. This law would doubtless be true if the strap were 
inelastic, and did not stretch at all under the tension to 
which it is subjected; but as all straps are more or less 
elastic, it can be shown that this law does not hold 
rigorously, although with such an inelastic material as 
leather it is not far from the truth. 

Owing to its elasticity, the tight side of the belt will be 
more stretched than the slack or slacker side, and will, in 
consequence, have to move faster. This is easily seen 
when we consider that each point on the strap completes 
its entire circvit in the same time, so that if at any instant 
a number of marks were made on the strap at different 
points, these marks would all return to the same points in 
precisely the same time ; for the velocity at each point 
would be equal to the length of strap which passes that 

int, and on the tight side this would be the stretched 
ength, whereas on the other side it would be the un- 
stretched length, and hence the two sides of the strap 
would move with different velocities, according to the 
degree in which the strap is more stretched on the one side 
than on the other. 

Now the stretching of a strap will be proportional to 
tension, although the degree will depend on its size and 
the material of which the strap is com Let Ar 
represent the increase in length per foot in a certain strap, 
caused by atension of rlb, Then, if +, and r, represent 
the tensions on the two sides of the belt respectively, the 
stretching on these two sides will be respectively propor- 
tioned to Ar, and Ar,, and the difference will be propor- 
tional toA (+r, —7,). Therefore the velocities of the two 


sides will be in the ratio= 1 +% ("1 —*2), 


1 
Again, it is easy to see that the velocity of the tight 
side of the strap must be equal to that of the surface of 
the pulley A which drives it; whereas the velocity of the 
pulley B, which is driven by the strap, will be the same as 
that of the slack side of the strap; and hence the velocities 


of the two pulleys differ in the ratio Atay =), and 


since the turning effort of the strap on either pulley is 
the same, namely, 7, — r,, the difference of its tensions, 
the work done by A, which equals its velocity into this 


ON 


effort, will be greater than that taken up by B in the rati 
b+ AC = ta), This excess of work will have been 
spent in the slipping, or more properly the creeping, of 
the strap round the pulleys. The manner in which this 
creeping takes place is easily seen, as follows :—The strap 
comes on to A tight and stretched, and leaves it unstretched. 
It has therefore contracted while on the pulley. This 
contraction takes place gradually from the point at which 
it comes on to that at which it leaves, and the result is 
that the strap is continually slipping over the pulley to the 
point at which it first comeson. In the same way with 
B ; the strap comes on unstretched and leaves it stretched, 
and has expanded while on the wheel, which expansion 
takes place gradually from the point at which the strap 
comes on until it leaves. 

The proportion which the slipping bears to the whole 
distance travelled by the strap = (r, —7,), which, as 
es shown, is the proportion which the work lost 

ears to the whole work done by A. From this it appears 
that} the slipping and work lost are proportional to A, z.e., 
to the increase which a tension of 1]b. would cause in Ift. 
length of the strap; and hence, the more inelastic the 
material is, the better it is suited for belts. 

The actual amount of this slipping may be calculated 
when we know the elasticity of the belts. With leather 
it is very small. One belt, which had been in use about 
two years, and was 1‘25in. wide and ;*-in. thick—the usual 
thickness — increased in length by sixteen-thousandths 
under a tension of 100lb. From this example it appears 
that, for a leather belt of breadth 4 in. 

A= 20 _ 1 
100,000 b 


Hence, the ratio of slipping = ‘0002 : (r,—7,); and in 


practice 7, —7, varies from 20 Ib. to 66 1b. per inch width 
of belt; therefore the slipping = ‘008, or nearly | per cent. 
With new straps it would probably be more. With soft, 
elastic materials, such as india-rubber, the slipping is very 
much greater. In some instances I have been able to make 
the driving pulley A turn twice as fast as the pulley B, simply 
in virtue of this expanding and contracting on the pulleys. 
This shows at once how it is that elastic straps, such as 
can be made of soft india-rubber, have never come into 
use—a fact which is otherwise somewhat astonishing, con- 
sidering for how many purposes an elastic connection of 
this sort would be useful. A similar explanation to the 
above may also be given for the friction occurring when 
elastic tires are used for the wheels of carriages and engines. 
The tire is perpetually expanding between the wheel and 
the ground. As the wheel rolls on to the tire, it is con- 
tinually elongating the part between it and the ground 
which is in front of the point in which the pressure is 
greatest. This elongation can only be accomplished by 
sliding the tire over both the surface of the wheel and the 
ground against whatever friction there may be; and 
similarly, towards the back of the wheel, the tire is con- 
tracting also against friction. Even when there is no tire, 
if either the wheel or the ground is elastic a similar action 
takes place; and hence we may probably explain what is 
usually called rolling friction, which has been observed to 
take place no matter how true or hard the surface of the 
wheel and the plane on which it rolls may be. 
Owens College, Manchester, November 20, 1874, 








THE RELATION BETWEEN CAPITAL AND 
LABOUR, 
By Mr. C. Srewart Drewry, Barrister-at-Law. 

In order to determine correctly what is the true relation be- 
tween capital and labour, the first essential is to form a correct 
notion of what is the true meaning of the terms. The term 
“capital’’ is, in ordinary language, rarely applied exce;t with 
reference to very large means. We speak of a man who possesses 
£100,000 as a capitalist; but we never, in ordinary language, 
apply the term to a man who has not more than the value of 
£500 or £600. Hence, an impression arises in the minds of 
persons who have paid but little attention to the subject, that 
nothing short of a very large accumulation of wealth constitutes 
capital. This is a fundamental error in the view of political 
economy, an error which lies very much at the root of that 
antagonism which unfortunately and unnecessarily exists between 
working men and capitalists. Theoretically speaking and in prin- 
ciple, any accumulation or saving out of the produce of labour, 
however small, is capital. A table, and a chest of drawers, and a 
few tools, or a watch, purchased out of savings, are capital ; 
and it will be not incorrect to say that any accumulation of 
means which will enable its owner to live for a few weeks or a 


; month without being compelled to labour during that period, is 


actual capital, conferring upon its owner some of the privileges 
and some of the power of capital. 

It is also a prevalent idea that capital means only what we call 
money. That also is an error, except, perhaps, as regards the 
precious metals, gold and silver. Bank notes and other paper 
money are not actually capital, though, as promises to pay, they 
represent capital. The actual gold and silver money possessed 
at any one time by a man who may be described as “worth a 
quarter of a million,” is probably not more than a few thousands. 
His quarter of a million of property—that is, of property repre- 
senting a quarter of a million of pounds sterling—will be found 
in general to consist, in by far the greatest part, of goods of 
various kinds—land, houses, ships, &c. &c., and notes from 
persons promising to pay, and able to pay, the amounts promised. 
Indeed, the gold and silver capital existing at any one time in 
the whole country is but a mere fraction—not much more than 
a hundredth part—of the whole wealth of the country. The 
whole capital of the country, consisting of land, houses, factories, 
ships, machines, goods of all kinds, and food stock of all kinds, 
has been stated, by a careful modern writer, to be in value about 
six thousand millions, of which all the gold and silver both in 
coin and plate do not exceed 100 millions, and of that amount 
the actual gold and silver money is not more than sixty millions. 
Capital may therefore, on the whole, be described with tolerable 
correctness to be “ those possessions of all kinds, having intrinsic 
value, which are the savings out of the produce of antecedent 
labour.” Paper, that is, notes, bills, &c., are, as before observed, 
not properly capital, inasmuch as they are in themselves value- 
less. But they represent capital in the hands of somebody, inas- 
much as they are promises to transfer so much property ; but if 





the tangible property represented by them did not exist they 
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would be wholly worthless, and could not be counted at all as 
capi 

:To return for a moment to the definition of capital, it has been 
stated that capital does not necessarily mean large possessions, so 
that if a working man is possessed out of the produce of his 
savings of £50 worth of furniture and tools, and £30 or £40 in 
the savings’ bank, he is to some extent a capitalist. He can 
obviously live for a time without labour, he can command to 
some extent the labour of others, and if capital be, as it is some- 
times called, “a tyranny,” he is a participator in that tyranny. 

The next question required to be clearly understood is this :— 
“How is capital produced?’ Now, it is quite true that all 
capital is originally the result of labour. Without labour, and 
labour over and above what is wanted for actual subsistence, 
there could be no capital, properly so called. Even land, unless 
labour is applied to it, can scarcely be called substantially useful 
capital, for land produces nothing of it-elf but wild fruits, and 
man could, without labour, neither obtain food from it nor clothe 
himself out of it. In this sense, working men are right when 
they say that it is the labour of the country that creates its 
capital. But they are not right when they attribute the creation 
of that capital to the existing generation, nor are they right in 
fancying that if the working men of the present day were to 
cease working there would be an end to capital. There would 
be an end, no doubt, to the continuing increase of capital, 
but the old capital would remain. Capital, on the con- 
trary, as it now exists in England and in the other wealthy 
countries of Europe (such as France and Germany), is the result 
of the accumulated surplus labour, not of our own generation 
merely, or even of several generations, but of some centuries. No 
doubt capital has enormously and rapidly increased concurrently 
with and by the introduction of machinery for manufacturing 
purposes, and in particular by the multifarious applications of 
steam power as a substitute for animal power and water power. 
But still, we must go far back in history to find the commence- 
ment of capital. 

The next subject that requires a correct appreciation of the 
true meaning of words, is that involving the question, “ What is 
work and who are working men?” In the ordinary language of 
society, the term working men is principally, if not exclusively, 
applied to handicraftsmen. The class called gentlemen (embrac- 
ing a large section of that class called the middle class) are not 
only not habitually called working men, but, unfortunately, are 
actually considered by many at least of the working classes as 
beings who do not contribute to that work which creates capital. 
To put the proposition in another form, the working classes are 
apt to attribute the creation of labour principally, if not wholly, 
to their own manual exertions. And from that error arises the 
unfounded jealousy of capital and capitalists felt by many of the 
working classes. In truth, those members of the community 
who work principally with their brains are absolutely essential 
instruments in the creation of capital, and are, in the view of 
political economy, as much working men as those who work 
principally with their hand. The engineer, for instance, who 
plans a bridge or a machine, and calculates with great mental 
labour the requisite strengths of all the parts, and then superin- 
tends the execution of the works, has as large a share in the erec- 
tion of the bridge or the machine (which in the end constitutes 
capital) as the workmen who, under his direction, actually con- 
struct the work. If we had had no such working brains as those 
of such men as Watts, Stephenson, Arkwright, Roberts, Brunel, 
cum multis aliis of the same type, all the ordinary working 
men in Great Britain would never have given us steam engines, 
or locomotives, or railroads, or spinning mules, and the gigantic 
capital which is the result of all these works would never have 
existed. On the other hand, none of these men could have con- 
structed their works without the assistance of hand workers and 
labourers, and therefore the latter also share in the merit of the 
great and joint work, the production of capital, or, to use the 
more popular designation, of wealth. 

There are other classes of brain workers who, though they do 
not actually concur in the production of capital, do concur in the 
preservation and protection of it. I allude to men whose brains 
produce such literary or artistic work as tends either to the actual 
instruction or to the civilisation and refinement of mankind, 
qualifications which undoubtedly tend to maintain in a nation 
respect for order and for the right of property, and therefore 
their work assists in the preservation of the capital resulting from 
the combined operations of the brains that create and the hands 
that execute important works. Even the work of that much 
abused class, the lawyers, is work assisting in the maintenance of 
capital, inasmuch as their work operates to protect the rightful 
owner of capital, whether it be large or small, and to produce in 
the minds of those workers who create capital that feeling of 
safety in respect of property without which no nation can make 
progress in substantial wealth. In fine, all work is work, whether 
it be that of the brain or that of the hands only, or principally. 
And all work of every kind operates either in the creation of capi- 
tal, or in its preservation when created. 

The ground being thus cleared by a definition of capital and of 
labour, we will now proceed toinquire into their respective functions, 
and their relation to each other, witha view to show whether either 
can be considered more useful than the other in the great scheme 
of production. Now, it has already been observed that labour is 
the root of capital as well as of bare subsistence. But alone, 
that is, unsupported by capital, it will be easy to show that 
labour is incapable of producing anything beyond bare and 
savage existence. It is only when labour and capital are com- 
bined and work together that a civilised existence can be pro- 
duced. The laws of God, which we can neither resist, nor, ex- 
cept within certain limits, even mould, have rendered it impossible 
for many of the things called necessaries, and for all of the things 
called comforts, to be produced, at least in this climate, and, in- 
deed, in most climates, without labour extended over a consider- 
able period of time. And the same laws have peremptorily 
prescribed that man, to live at all, must eat at least once in the 
twenty-four hours ; and, to live above the condition of a brute, 
must have a place to shelter him and clothes to cover him. 
Now, in the total absence of capital, all that labour alone could 
produce would be gathering the wild fruits of the earth, which 
we all know are, at least in our own country, and I believe else- 
where, very scant and very bad food. As for clothing, primitive 
labour might possibly enable a man, by tearing the wool off the 
backs of sheep, or the skins off the carcases of dead beasts, to 
make a sort of clothing. But the moment you come toa pair 
of shoes, or even sandals, to a coat of wool or of cloth, in fact- 
to any decent clothing, we know that such things can only be 
produced by a complicated and tedious process. Take the 
simplest form of loom known—the Indian loom. Even that 
could never be made if somebody had not some capital, however 
trifling. It requires a beam to wind the warp thread over ; that 
beam must be cut and shaped, and that work requires some kind 
of tools. It requires harness to support the warp threads, and 
open them, and it requires a shuttle to throw the weft. All 


these things, however simple and rude, must take some time and 
some tools to make them, and the workman must eat in the 
meantime, and when this primitive loom is made, no article of 





clothing can be made from it without many days of labour. 
Then, as to food, it needs not be said that all the cultivated 
fruits of the earth—corn, vegetables, aud fruit—must undergo 
a long perivd of gestation before they are available for man’s 
food. And nothing is more certain than that if we were to put 
a vigorous man, wholly deprived of the aid of capital, in posses, 
sion of an acre or two of land of the best quality, he would in- 
evitably starve befcre he could get an ounce of food out of it if 
he had no capital We have practical instances of the action of 
this law in the history of the North American Indian tribes, who, 
living almost entirely on the produce of the chase, and cultivat- 
ing the land scarcely at all, are often reduced to absolute starva- 
tion from the exhaustion of their little stores of food, and the 
inaccessibility or scarcity of wild cattle ; in other words, by the 
want of national and individual capital. Labour alone, unaided 
by capital, may, therefore, be correctly stated to be wholly help- 
less to produce even decent and regular subsistence. So capital 
alone is justas helpless. This scarcely needs illusti ation, except in 
the form of food stock, which must soon come to an end. It is clear 
that all the possessions of the richest men, all the ships and 
houses and machines in the world, would not enable a man to 
avoid perishing if he could get no labour to assist him in pro- 
viding the requisites of comfortable subsistence. 

I have now arrived, I venture to think, at establishing this 
proposition : That, for the maintenance of civilised society, both 
capital and labour, acting together, are an absolute necessity. It 
is utterly impossible to say which of these two things is the more 
important. But this is at least certain, that those who represent 
capital as a tyranny and an impediment to the progress of 
the working man, are wholly and fatally in error. Of course, 
every man of every class is quite clear that he would be the 
better for some capital. But the error that many persons who 
are without capital fall into is this: They imagine that the fact 
of others possessing it, while they do not, is an injury to them. 
Now, if I have hitherto made correct statements, 1 think they 
show clearly and conclusively this—viz., that though it would 
be of course pleasanter to all of us if we all had some considerable 
capital, yet if there are among us, as there always will be, many 
who have no capital, their condition is bettered, not deteriorated, 
by the fact of other men having it. And these considerations 
lead up to the great question of the day, or rather of all days, 
after a nation has advanced in civilisation from the condition of 
a predatory and fighting nation to that of a manufacturing, com- 
mercial, and self-supporting nation. As a nution advances to, 
and when it reaches the latter state, the operation of capital 
exhibits itself in this way : When aman has accumulated a cer- 
tain quantity of capital, he can no longer use it personally, that 
is, for his own purely personal enjoyment. He can hardly even 
use it in show and magnificence, nor is he contented to do so. 
He cannot eat and drink more than a given quantity ; he cannot 
with enjoyment have more than one or twu houses, nor more 
than a limited number of servants or horses or carriages. Muore- 
over, he cannot remain inactive, nor can he by his very instinct 
remain contented with the capital he has. He seeks employment 
for himself and his capital; that is the nature, the instinct, of 
civilised man. The capitalist, following this instinct, therefore, 
begins some work for which he requires labour, and he obtains 
that labour from those who have little or no capital in return for 
a portion of his superfluous capital. Thus is formed the relation 
of employer and employed, of capitalist and workman ; aud thus 
is formed the system of working in any manner for wages or 
salaries ; and then follows as inevitably the contest between the 
employer and the employed about the rate of wages or salary. 
And I propose now to consider that problem, as the last step in 
this inquiry. 

Now, when any man employs others, and pays them wages, 
he is parting with capital in return for labour; and he 
reasonably expects that the produce of the labour and the 
capital conjuined shall exceed in value to him the amount of 
capital he employs. He, of course, has, besides using his capital 
in payment of wages, to part with further portions of his capital 
for the goods and materials used. If, for example, a man builds 
a house, and in doing so parts with, say, £500 for materials and 
labour, he expects, of course, that his house, when completed, 
will be worth more to him, that is, will sell for more, or let for 
a rent that represents more than £500, If it did not, of course 
he might as well have remained idle, and consumed his £500. 
So, if a landowuer or farmer spends £100 in draining certain 
fields, he expects to raise in consequence agricultural produce in 
greater quantity, or of better quality, or in some form more valu- 
able by more than £100, otherwise he might as well have lived 
upon his £100, and left his field undrained. 

This principle pervades every kind of manufacture and trade. 
In every case the capitalist would not employ his capital unless 
he expected by its joint action with the labour he employs to 
increase the total of his possessions. It is quite idle to say that 
when a man is rich he should gratuitously share his goods with 
those who have little. That is a pretty idea in poetry and 
fiction. But it is not in the nature of man to dose. And if he 
did, the whole community would soon become poor. Now, in 
these operations of combined capital and labour. the practical 
and social question is this, “In what proportions ought the 
capitalist and the workman to share the benefit resulting from 
the work done?” In other words, “How far ought the gross 
produce to affect the rate of wages paid?” It is plain that as 
both the capital and the labour unite to produce the work, and 
as neither without the other could do it, there must be some 
division of the gain. Butas the gain cannot be ascertained till 
the work is done, and as the workmen, not being in general to a 
material extent capitalists, cannot afford to wait for the termina- 
tion of the work, there arises the relation between employer and 
employed ; and the question arises as to the quantum of wages, 
which are in effect a payment to the workman (before the value 
of the work or its profit'is ascertained) of his assured share of 
the profit. Now, the theory of wages is this : The gross returns 
have to be divided into two portious—one of wages, which is 
received beforehand by the workman ; the other of the remain- 
ing net profit which, after payment of wages and other expenses, 
is received by the capitalist. And the contest in fixing the rate 
of wages is always this, whether such a rate is fixed upon as gives 
to the workman his fair share in that shape of the gross profit, 
or whether the net profit taken by the capitalist is too large a 
share of the gross profit. Now, of course, if this problem of the 
division of profit could be solved by any preliminary calculation, 
it might be very desirable. But in fact, and as a reality, so 
many contingencies uperate upon the calculations on both sides, 
that nothing but an approximative calculation can be made. The 
capitalist, on his side, must take into account the actual money 
interest of his capital and the expenses of the work. In many 
kinds of enterprises he must take into account the uncertainty of 
weather ; in all, the fluctuations of the market, and the contin- 
gency of there being in the end a failure of the enterprise as a 
profitable one. All these must be provided for in the employer's 
estimate, because upon these depends whether, after paying for 
wages and everything else, he will make such a profit on his 
capital as will make it worth hia while to invest at all at a risk. 
On the other hand, the workman has also to provide in his cal- 





culations for the contingencies of health, and of fluctuating em- 







ple hé must also stipulate or strive for something in 
the to his own means or small capital. 


things on both sides, it is obviously 
inwith exactness what és a fair 
division, _ Hence men hive imall countriewand in al! times, when 
the country has attained the position@f a ¢ivilised, commercial, 
and masiufacturing country, been compelled, im order to fix 
wages, to act upon what is called the law of supply and demand, 
which may be shortly stated to be this—that whenever there is 
a great demand for any kind of labour, the price of Tabour and 
the profit om the use of capital rise ; and, rice vere?, when there 
is a small demand, the price of labour and the profit on the use 
of capital fall, 

Now, this law is sometimes thought an unjust and immoral 
law. It is said that it amounts in the one case to the capitalist 
taking advantage «f the necessity of the workman, and in the 
other to the workman taking advantage of the capitalist being 
what is called driven into a corner. Such as it is, however, it is 
an inexorable law of political evonpomy Which we have no power 
to alter. I shall, however, endeavour, and I hope successfully, to 
show that it Is not an unjust law. That it sometimes works 
harshly, I admit; so does every positive law. But that is not 
because it is im Stself unjust on the average, but because, like 
every other positive law, there are exceptional occasions where it 
ought to be relaxed, but is not relaxed, under the influence of the 
moral Jaw of kindness. 

The law of supply and demand is founded, I repeat, upon this. 
When there is what is called a great demand for any kind of 
labour, that means that there are more people requiring the 
results of that particular kind of labour than there are workers 
to produce it tor all the consumers. Then, it is perfectly na- 
tural that those who want it most (that is value it most should, 
as in fact they do, outbid the cthers ; and the price, and conse- 
quent profit to the employer of labour rises ; and he is willing 
(rather than remain idle) to give a higher price for his lavour 
as there is really no other known method of arriving at the price 
of work to the employe than the value that they are willing 
to put upon it, I cannot conceive how it can be unjust on the 
part of the workman to prefer service with the man who bids 
highest; that is, to work at the rate at which the employer him- 
self believe it tu be his interest to pay. 

Take the reverse, the demand being small. There a corre- 
sponding reasoning applies. The employer is obliged to take less 
profit, and must, therefore, pay lower wages, or be a loser; and 
the workmen have then to compete as to who will be contented 
with the diminution of wages, and if the usual amount cannot be 
obtained, they can no more justly complain uf wages being lower 
than the capitalist can when the tide turns against him. Be- 
sides, we must recollect this—that the rise and fall of wages is not 
a question between the employer and employed only; it comes 
frum outside. Whenever there is a great dewaud the profitable 
employmentof the capital of the employer rises; so that the workman 
is then justly entitied to a larger share of the gross profit, that 
is, to a larger wage; and on the contrary, when there is a small 
demand, the protitable employment of the capital of the employer 
decreases, and therefure, the capitalist having a smaller gain, the 
workman must be content to have alsu a smaller gain in the 
shape of a smaller wage. 

Suppose, for instance, that from any vast influx of families of 
substance into London, the public demand fur new houses were 
to be doubled. It is plain that the capitalist builder would find 
a larger and more protitable employment for his capital, because 
the gress price of houses would rise. And if the rate of wages 
remained the same, the capitalist would be getting out of his net 
profit an undue share of the gross profit. But if it were the 
reverse, then as he would get a less net profit, it is equally ob- 
vious that to render the division of gross protit fair, wages ought 
jastly to fall. 

Thelaw of demand and supply, then, as affecting wages is not an 
upjust law tu anybody, taking the average of business. 1t-ometimes 
works injustice by being pressed too hard, or being taken advantage 
of, without the control of avy moral feeling. When, for instance, au 
exceedingly bad season, or any other casualty, causes a temporary 
change between demand and supply, by throwing a cousiderable 
nuraber of a men vut of work, practical injustice, or at least hard- 
ship, is wrought if the employer turns off his regular and long 
employed hands for the sake of getting his work done a little 
mure cheaply, not because the law uf political economy is in the 
abstract unjust, but because it is pressed too hardly. Oa the 
other hand, if the demand increases fora little while soas to turn 
the balance the other way, and render it necessary for the em- 
ployer to get somewhat more work done than his regular staff 
can well du in their usual hours. It would be equally pressing 
the law too tight on the part of the workmen it they were to 
take advantage of that circumstance, to demand higher wages. 
But these cases of exception rather prove the general justice of 
the law; for in strict right, in either of these cases, the master or 
the workman might justly, though not kindly, exact compliance 
with the law of supply aud demand. 

(To be continued.) 








ProJection oF Exectric Licht.—Important and highly inter- 
esting experiments have been made at the Alliance Works, Passy, 
near Paris, in the projection of electric light for military purposes, 
such as the illumination of an enemy’s works, but which has a 
general interest as being applicable to industrial and scientific 
purposes. During the war of 1870-1 electric posts were established 
in Montmartre and in the forts around Paris; these apparatus 
were not of great power, but they proved their ability on more 
than one occasion. Aniustance may ve quoted :—A German force 
was noticed on the opposite bank of the Seine, near Courbevoir, 
preparing to cross the river in boats, the electric light was directed 
from Montmartre, all the guns that commanded the spo; opened 
fire immediately, and the enemy was utterly routed. Tie Russian 
Government, struck with the importance of powerful electric 
lights in time of war, determined on providing them for all its forts 
and strong places, and applied to the company in question. The 
apparatus tried the other day at Passy, in the presence of two 
Kussian commissioners, a Russian admiral, and several scientific 
men, consisted of a cast iron tube about 47in, or 4Sin. in diameter, 
and 3ft. long, one end being closed by a lens 45in. in diameter, 
while the other was fitted with a copper cover supporting the 
reflector composed of glass like that of a lighthouse. The cover 
was pierced by two holes, like a sterevscope, to enable the 
observer to regulate the light. The two electric charcoal points 
were, of course, placed within the tube, and the distance between 
them was regulated by clockwork, but which allowed of the increase 
or diminution of the amount of light. ‘The light was found to be 
effective to a distance of about ten miles, and a telescope fixed at 
the side of the apparatus enabled the observer to reconnoitre all 
the points included in the lumiuous cone. Other experiwents 
have beer made, and with very satisfactory results. Oav applica- 
tion which suggests itself of such an apparatas is the saving of 
life in case of shipwreck, as a light of that power would enable 
those on shore to ascertain exactly the condition of the vessel in 
danger, But the value of such a means of illumination requires 
no illustration. 
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A paPER on “ Tramway Rolling Stock, and Steam in Connection 
Therewith,” was read by Mr. Charles C. Cramp. 

In introducing the subject of the present paper to the Society 
of Engineers, it has been the author’s endeavour toavoid repetition 
of that which is common knowledge ; he feels, however, that it is 
necessary to go somewhat into the past, so that the members may 
have brought to their minds past failures, which have been due 
not so much to want of constructive skill in the engineers, as to 
the concurrent circumstances of public prejudice and bad roads, 
It will, however, be sufficient to keep to comparatively modern 
history with respect to the application of steam to the propulsion 
of carriages, 

It would seem that the first idea of a steam-propelled carriage 
emanated from Dr. Robinson, then a student of Glasgow, and 
from whom Dr. Watt received the suggestion. It appears, how- 
ever, that Cugnot, a Frenchman, was the first to carry the idea out 
in practice. In 1770 he constructed a carriage propelled by steam 
for the conveyance of cannon. ‘The boiler and engine were carried 
on a single wheel, which took a bearing on the fore part of the 
carriage, the load being carried on the two hinder ones. The 
carriage framing was in two parts, and centred on a pivot for con- 
venience in guiding the machine. An angle so small as 20 deg. 
could be turned by this carriage. Dr. Watt, in 1784, patented a 
method of applying steam to the propulsion of carriages, but he 
does not appear to have carried his method into practice. 

In 1785 Murdoch constructed a model steam carriage; the boiler 
was of copper, the flue running obliquely through it, the heat being 
obtained from a spirit lamp. This small engine, 15in. high, attained 
a speed of eight miles an hour. 

In 1786 Oliver Evans, an American, experimented in the same 
direction ; he petitioned the Legislature of Philadelphia for ex- 
clusive right to propel wagons by steam, and was thought mad for 
his suggestion. However,in 1787 the Legislature of Maryland 
granted him the right for fourteen years. In the year 1804 he 
built a dredging machine fitted with an engine of 5-horse power, 
he successfully moved this vessel on a framework having wooden 
wheels, by the power of its own engines, a distance of 14 miles. 
In the year 1787 William Symington —who has been accredited by 
some us the first inventor of the stem carriage—constructed a 
model of his carriage propelled by a low-pressure condensing en- 
gine. The success of the working model was so great that he de- 
termined to put it into practice, but the difficulties he met with 
were so great that he had reluctantly to abandon the idea But 
the most ingenious and successful attempts were made by Trevi- 
thick and Vivian, who obtained a patent in the year 1802 for 
their invention ; in the following year they constructed a locomo- 
tive carriage, which ran for many days through the streets of 
London at a rate of nine miles an hour. In 1805 they took an im- 
proved tramway locomotive to the Wylam Colliery and explained 
its construction to George Stephenson, Later in 1808 Trevithick 
constructed a tramroad and locomotive carriage which travelled at 
the rate of twelve miles an hour; but he experienced great difti- 
culty in the construction of the road. This engine was the first 
to which was attached a carriage used for hire. Trevithick came 
to the conclusion that the forerunner of road steamers should be 
improvements in the construction of roads, 

In 1812 Mr. Brunton patented an invention, the propulsion 
being effected by means of levers similar to the legs of a horse. 
The first steam passenger carriage in actual use in this country 
was that patented by Julius Griffiths, of Brompton, Middlesex. 
This carriage proved unsuccessful on account of an insufficient 
generation of steam. 

In 1824 Burstall and Hill patented a steam carriage which failed 
through the bad construction of the boilers. In 1824 also Mr. 
David Gordon took out a patent, based upon that of Brunton’s, 
This machine had six hollow legs with a regulating spring in each 
for lengthening or shortening purposes, so that the legs in any case 
would act upon the road. In 1825 Mr. Gurney produced a steam 
carriage propelled by legs, but after many experiments, in which 
a combination of driving wheels and levers was resorted to, the 
legs were abandoned as producing no effective increase of power. 
In 1826 Mr. Samuel Brown constructed a gas engine and fitted it 
toa carriage which ascended Shooters Hill, in presence of numerous 
spectators, The cause of failure in this instance was the expense 
of working. In 1828 Gurney further improved his steam carriage; 
this carriage was propelled by one wheel only, the engineers were 
completely covered in, and it had the appearance of an ordinary 
atage coach, as will be seen on reference to Fig. 1. It ran experi- 
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mentally for a space of eighteen months, during which time it 
traversed the whole of the hills between Cranford Bridge and Bath. 
Steam carriages constructed on Gurney’s principle have been known 
torun from twenty to twenty-five miles per hour. 

In 1829 Sir James Anderson and Mr, W. H. James made a 
journey in one of their carriages loaded with fifteen passengers, 
through Epping Forest over a roughly gravelled road, with a speed 
varying from twelve to fifteen miles per hour. The carriage in 
which the journey was performed was a four-wheeled one weighing 
nearly three tons, propelled by the hind wheels, The boiler was 
composed of common welded gas tubes, but the pressure of steam, 
viz., 3001b. to the square inch, opened some of the seams, ‘The 
engine had two cylinders of only 34in. in diameter. 

It was about this time that Mr. Walter Hancock constructed a 
three-wheeled coach to carry four passengers, and named it the 
“Infant.” This first carriage of his construction, though defective, 
accomplished the most unexpected task, making journeys from bis 
works at Stratford to Croydon and Hounslow and always returning 
the same day. 

In 1831 Mr, Hancock commenced running his coach the ‘‘ Infant” 
from Stratford to London, and with such success that he made the 
succeeding engines on the same model. The great features of 
this coach were the ical arrang t of the engines, a 
noveland remarkably efficient boiler, inverted oscillating cyclinders, 
an air-tight ashpit, so that the effective power of the blast could 
be utilised to the utmost; the destruction of the waste steam 
by decomposition. The wheels used were of a very ingenious 
construction; very light and strong. and admitting of easy 
repair. In 1832 the ‘‘Infant” ran between Paddington and 
the City with the greatest success; in that year he built the “Era,” 
for use on the road from London to Greenwich. On the 3lst 
October, 1832, Mr. Hancock, accompanied by scientific gentlemen, 
started with the “‘ Infant” for Brighton, with a speed of nine 
miles an hour; arriving at Red Hill, a point where that season’s 
coaches required six horses, they made the ascent at the rate of six 
miles an hour, The difficulty experienced was an insufficiency of 
Fo and water; they had therefore to complete the journey the next 

vw. 

On the retuyn journey one mile was made uphill at the rate of 
seventeen miles per hour, excluding stoppages, The “Infant” ran 








to Brighton in sixhours. In 1833 Mr. Hancock built the “‘ Enter- 
prise,” to run from Paddington to the City, for a company—the 
journey was always performed under the hour. Mr. cock was 
summoned before the magistrate for not making the carriage under 
a Hackney coach plate, and was fined in consequence, About the 
end of the summer 1833 he completed another steam coach, the 
** Autopsy,” shown in Fig. 2, with which he performed a journey 
to Brighton; returning the following day, he passed over London 
Bridge and through the City at mid-day, proving the facility and 
ease with which the movements of such a carriage can be accom- 
modated to all the accidents to which it might liable in the 
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by Messrs. Grice and Long, of Philadelphia, was in use on the 
tramways, with a pressure of steam equal to 501b.; this car, 
besides making its journey in less time than with horses, could 
according to requirement draw an extracar. In 1860 there were 
five or six steam cars in use in the United States of peculiar con- 
struction, the engine and boiler being within the cars, and the 
whole reg Oye on two bogie trucks, Various other inventors 
came into the field, but without any practical results being mani- 
fested. Mr. George Francis Train obtained in 1860 a patent for an 
improved steam carriage for street railways, which is shown in 
Fig. 3. He claimed as new the idea of erecting engines on the 
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most crowded thoroughfares. In the month of October for nearly 
four weeks the ‘‘ Autopsy ” ran for hire between Finsbury-square 
and Pentonville ; it ran for that time without accident or inter- 
mission. In the spring of 1834 Mr. Hancock received an order 
to construct a steam drag for a gentleman in Vienna, This drag 
underwent a variety of trials. The greatest speed it obtained was 
fourteen miles an hour on the level and nine miles an hour up 
hill, loaded with sixteen passengers. In the same year Mr, Han- 
cock completed the ‘‘ Era,” and on the 18th of August, 1834, he 
commenced running his two coaches between the City, Moorgate- 
street and Paddington, and continued to run until November, 
carrying during that period 4000 passengers. In the same year, at 
the request of several gentlemen, he shipped one of his carriages 
to Dublin, where it ran with the greatest success; on one occasion 
it ran three times round St. Stephen’s Green, at the rate of 
eighteen miles an hour. This appears to have been the highest 
rate of velocity he ever obtained from any of his steam carriages. 

In 1836 he put all his carriages on the Paddington-road and ran 
them daily for upwards of five months, during which time they 
ran 4200 miles, made 525 trips from the City to Islington and back, 
143 to Paddington and back, 44 to Stratford and back, and passed 
through the City about 200 times. ‘The fare between Paddington 
and the City was one shilling. 

It is the author’s opinion that Mr. Walter Hancock between 1830 
and 1837 did more to show what was practicable on common roads 
with steam carriages than any other person before or since. 

The boiler he used was very simple and efficient. It was 2ft. 
square and 3ft. high, and was made with flat chambers 2in. wide 
and jin. thick, covered with bosses, arranged in such a manner that 
the bosses of one chamber touched the bosses of the neighbour- 
ing chamber, thus forming abutments, and at the same time 
increasing the heating surface. The outer pressure was taken 
by two strong wrought iron plates firmly secured together by cross 
bolts and girders, Instead of placing the driving wheels direct 
upon the crank shaft, he placed them upon a separate straight 
axle, driven from the crank shaft, by means of a chain and pitched 
pulley. The relative distance between the two shafts was always, 
notwithstanding any rise and fall of the carriage, preserved by 
horizontal 1adius rods — that enabled him to use perfect carriage 
springs for the driving wheels, without interfering with the action 
of the crank shaft of the engine. When the coach was not 
running, all that was necessary was to throw out the clutch from 
the chain pulley, and then the engine could be worked, as might 
be desired, for the purpose of pumping or of urging the fire by the 
fan blast. The engine was steered by a pinion and chain working 
a common lock carriage—the fire-bars are ulso worthy of notice ; 
two sets coupled up were provided and so arranged that when one 
set was withdrawn the other clear set could be put in, and when 
the clinkers were scaled off the first set was ready for use again. 

Mr. Hancock had so far proved that heavy carriages are not 
necessary for quick passenger traffic. He also was one of the 
first to discover that the way to keep the boiler from priming was 
to cause the steam to come through an extremely small steam pipe. 
The waste steam was blown into a box and passed from there 
into the fire in a finely divided state, aud from there it 
escaped quietly. In the year 1831 Sir Charles Dance run a 
steam carriage between Gloucester and Cheltenham, four times a 
day, fur four months, during which time it conveyed nearly 3000 
persons, and travelled 3564 miles; it performed the distance— 
nine miles—in fifty-five minutes; the fare charged was 1s. In 
consequence of the authorities placing heaps of stones on the 
roads, which caused the carriage to break down and was attended 
with fatal results, he took his steam carriage off the road, after 
having run 315 journeys most successfully, 

In 1833 Sir Charles Dance came to London with his steam 
carriage, which after having the boiler repaired at Maudslay’s, 
attained the speed of sixteen miles per hour. Mr, Alexander 
Gordon timed this experiment. In November, 1833, this engine 
and an omnibus were put on the Holyhead-road. The engine had 
two cylinders 7in. in diameter, with a 16in. stroke; a pressure of 
100 lb. to the square inch was maintained in the boiler. The 
carriage, engine, and passengers weighed six tons, the rate of 
travelling averaged seven miles an hour for fifty-three miles, the 
coke consumed was a little over a bushel per mile. 

In 1831 Messrs, Ogle an. Summers built a steam carriage which 
attained a high rate of speed ; the greatest velocity they obtained 
overa rather wet road with patches of gravel upon it was between 
thirty-two and thirty-five miles per hour. It appears that their 
carriages went from the turnpike-gate at Southampton to the four 
miles stone on the London-road, a continued elevation, at the rate 
of 244 miles an hour, loaded with passengers. They employed 
250 lb, steam pressure to the square inch, and ran 800 miles 
without accident, 

In 1833 Colonel Macerone went from Lordon to Windsor and 
back in his steam carriage with eleven passengers ; average speed 
twelve miles an hour. 

In 1834, Scott Russell established a line of steam coaches between 
Glasgow and Paisley as a regular mode of conveyance, An acci- 
dent caused by the breakage of a wheel, and attended with fatal 
results, caused the court of session to interdict the whole set of 
carriages from running. Many other persons, among whom may 
be mentioned Dr. Church, Messrs. Maudslay, Fraser, &c , tried 
their hands at steam carriages, but the oppressive tolls prevented 
their running except at a dead loss. 

At the time of the experiments of Gurney, Hancock, and others 
in England, several Americans attempted steam locomotion. ‘I'he 
author is not able to give the exact dates of these early attempts, 
but about 1830 Mr, Harrison Dyer, of Boston, U.S., built 
a steam carriage, and about the same time Mr, Joseph Dixon, of 
Lynn, near Boston, U.S., built a steam carriage, and many others 
tried their hands at solving the question of steam for common 
roads, among whom was a Mr. J. K, Fisher, who began experi- 
menting about 1840, and continued to do so till 1859, building 
several carriages and making several trials. His cause of failure 
seems to have been the notion circulated by certain eminent 
English engineers that steam carriages on common roads could 
never either run or pay. The author regrets that space will not 
allow him to explain the details of Mr. Fisher’s invention, but 
thinks Mr. Fisher’s carriages presented a very sightly appearance, 
and that some of his details were very ingenious. 





In 1859 a steam carriage was tried on the Cincinnati tramway; 
the constructor of the carriage was Mr. A. B. Latta, which was 
reported as having worked successfully, carrying at times as mapy | 
as eighty persons, About the same time a steam car, constructed 


satoonpe of an ordinary car, the fixing of the driving gear to the 
rame of the engine, and an excellent method of swivelling axle 
for use in guiding the carriage, 

In January, 1870, a company was formed in New Orleans for 
propelling cars by compressed air, each car to carry two tanks 
charged with air by steam; the cars to be fitted with crank 
engines, having laminated glued paper cylinders strengthened by 
cordage, One cylinder when finished was said to have stood a 
pressure equal to 3001b. on the squareinch. A car was experi- 
mented upon ; the cylinders were of iron, and weighing 1600 Ib., 
and leaky at the rivets; starting with a pressure of 90 lb. to the 
square inch, twenty-eight persons being on the car, 34 miles was 
performed in 7} minutes. In the same year a road steamer with 
rubber tires was tried in Paris with most satisfactory results, The 
tractive power was sufficient to draw a heavy omnibus containing 
fifty passengers ; the French Government granted these steamers 
permission to ply over two routes of several miles in length, and 
the Government engineers were of opinion that the engine was 
more handy, convenient, and manageable than horses, and in no 
way a source of danger to the public. The roads were rendered 
free from ruts, and the machinery from jolts, by the use of a huge 
india-rubber tire. The speed was as fast as that of an ordinary 
omnibus, and the engine ascended streets, namely, the Trocadero, 
of which the gradient was as much as 1 in 9, and descended with- 
out brake power. 

Inthe spring of 1870 a company was formed for introducing 
Thomson’s road steamers in the city of Montreal, one of which 
had already been tried with perfect success in Edinburgh, having 
drawn an omnibus carrying sixty passengers through the streets of 
that city. The traction wheels were fitted with india-rubber 
tires ; the omnibus was also fitted with tires of the same material 
in addition to large bearing springs. The motion was so easy that 
it was impossible to tell when the machinery was put in motion. 

Mr. Anderson, superintendent of machinery, in his report on 
the Th road tive, considered the india-rubber tire a 
complete success in introducing steam on common roads, In the 
trials made with this locomotive tires were used 12in. by 5in., 
covered with a chain of steel plates, which came in contact with 
the ground. It traversed steep inclines, was run on to the sea 
shore, carried heavy loads with the greatest ease, and that without 
frightening the horses. 

Later in the same year Mr. J. D. Lake invented a street loco- 
motive, tried in Chicago, the improvement on ordinary locomotives 
being that the power is first applied to a set of balanced wheels, 
whereby whilst stationary they may store up sufficient power for 
starting the engine with ease. Two sets of driving wheels were 
used—one for excursion, large, the other for small loads. 

In the same year—1870—it was proposed to use Emile Lamm's 
ammoniaval gas engine, which was used in connection with an 
ordinary street car. The engines were of piston and cylinder con- 
struction. The piston was propelled by the gas, whilst the ex- 
haust was re-absorbed by a weak solution of aqua-ammonia ; and 
in 1871 a car was actually run in Orleans by this power. Either 
the cost or an after project of Emile Lamm’s was the cause of its 
abandonment. 

In 1871 also Peter Salmon patented a steam tramway carriage to 
be propelled by gas from oil used expansively, and in conjunction 
with steam raised from water by the combustion of the oil gas, 
He also suggested the use of compressed gas received from depots, 
the engine to be fireless, In 1871 Mr. Nairn employed a steam 

iage similar in construction to a three-horse omnibus, but 
longer. It was driven by three cylinders, The funnel passed 
backwards under the seats for the outside passengers. The lead- 
ing wheel was carried in a fork, and governed by a hand-wheel 
and worm. It carried fifty passengers, and weighed, when loaded, 
105 tons. It ran for hire from Edinburgh to Portobello for four 
moaths, a journey of three miles, twelve times a day. This 
carriage ceased running rather suddenly, probably from the fact 
of the carriage having caught fire from the funnel which passed 
through it. A patent was granted in 1871 to Leonord Jennett 
Todd for improvements in steam tramway carriages, and three 
further patents were granted to him in 1873 and 1874. Mr. Todd, 
in describing his steamer, his ‘* new pony,” fairly claims for it 
ample pulling and stopping powers, the capability of running in 
either direction, in turning the sharpest curves, working parts 
unseen, yet accessible, noiseless, smokeless, and steamless, and 
free from glare of fire by night, can be worked by a single atten- 
dant, efficiently steam braked, not complicated, and of sightly 
appearance, This engine runs on four coupled chilled wheels of 
33in, diameter, with a wheel base of 4ft.; outside cylinder motion 
and valve gear of ordinary oonstruction, The accumulator boiler 
has a large water space compared with the grate surface, so that 
increase of pressure cannot occur suddenly ; and the water capa- 
city above the low-water level is sufticient for half an hour’s con- 
sumption. The fire does not require attention while running, as 
it is very deep and charged with coke; the driver has only to 
attend to water and fuel at the end of a journey. It is not abso- 
lutely necessary that the water be allowed to run down, as a pair 
of feed-pumps are connected with the engine and under the control 
of the driver. The ‘‘new pony” is double-ended, with duplicate 
driving platform and gear, a double-ended coke-box to carry 
4 cwt. on one side, and a 100 gallon water tank on the other. 

In 1872 the Remington street car--Baxter’s patent—was tried 
at Ilion, New York, on a road both crowded and difficult. The 
curves sharp, one curve less than 50ft. radius ; grades heavy, 1 in 
13, with numerous points and curves. It has been made to run with 
a speed of twenty-five miles an hour, Inthe month of March, 1873, 
the City Railway Company thoroughly and satisfactorily tested 
the steam car bnilt for them by Remington and Sons, Ilion, New 
York. The car made two round trips on Market-street, and was 
handled with great ease by the engineer. The car passed up and 
down Market-street with its scores of moving vehicles, and occa- 
sioned no alarm among horses or mules, The American Artizan 
of March 22nd, 1873, gives the following :—‘‘ We recently wit- 
nessed a test of the Remington steam car—Baxter’s patent—on 
the Bloomtield-road, near Newark, St. John’s, which was pro- 
nounced by all present as exceedingly satisfactory. This car 
starts more quickly and stops more promptly than a horse car, 
It is faster, and passes the curves and points without the slightest 
hesitation, and runs without noise or smoke. It ascended the 
steepest grade in the Bloomfield-road, seven and a-half to the 
hundred, with fifty-two pissengers, and without using i's reserve 
power, which is obtained by throwing hgh pressure steam into 


the large or low-pressure cylinder of the compound engine, A 
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car of this kind has been already supplied to each of the four dif- 
ferent roads, and the from them are said to be most favour- 
able. We understand that Remington and Sons have contracted 
to build 100 steam cars—Baxter’s patent—for various lines, The 
coal consumption was 1 ton per 1000 miles.” | 
In 1871 the late Mr. John Grantham took out a patent for im- 
eye ae in steam carriages for tramways, and since that time 
as taken out several mure. The carriage he employed was of the 
ordinary description worked by steam; and is well known. He 
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placed the machinery in a chamber on each side of the carriage in 
the centre of the compartment. Each chamber contained a boiler, 
water tank, and coal box ; the fires are fed by machinery. A 
double casing or air space may be made round these chambers to 
prevent the radiation of heat into the carriage. The engineer 
stands on the front platform and works the engine, boiler, &c., hy 
means of levers; on reversing the car the engineer, disengagi 
the lever, takes them to the other end, and throws the ule 
into gear, which enables him to work the engine as before. On one 
side of the car the wheels are without flanges to enable the car to 
travel curves. The boiler, when united by steam pipes, is attached 
to the box which contains two safety valves. The cylinders are 
attached to the frame of the car, and worked with connecting rods, 
&c., in the usual manner. 

In October, 1871, James Gowans, of Edinburgh, had a patent 
granted to him for an improved traction car for drawing or pro- 
pelling tramways, The invention consists in placing an engine 
and boiler inside a car specially constructed so that the working 
parts are hidden and carried upon wheels which run over tramway 
rails, The cylinders of the engine are inclined, their pistons are 
coupled to a crank shaft carrying a pinion at each end, which, 
when put into gear with toothed wheels, causes them to rotate. 
The exhaust steam is discharged through an air condenser through 
which a great quantity of air can passed by means of a fan 
driven by the engine ; for guiding the car round the curves, or in 
taking points, a centre rail is used on to which a guide rod attached 
to the car is lowered, in which case the front wheels of the car 
used need not be swivelled. The author cannot say if this car was 
ever tried, but thinks that the plan for guiding the car round 
points or curves could not answer, on account of the groove of the 
centre rail becoming filled up with dirt, and if the driver dropped 
the guide rod too soon, it would rattle over the stones and 
perhaps break or damage the permanent way. 

In the same month Charles Randolph, of North Britain, had a 
patent granted to him for an invention for imp:o ts in 
road carriages. The body of the carriage is supported on two 
pairs of wheels, and of the same form asa stage coach, is divided 
into three compartments, the centre one for passengers, the for- 
ward one for steering mechanism and various controlling levers, 
the hind one for the boiler, engines, water-tank, and coal bunkers. 
The boiler is of the vertical cylindrical class, with water tubes pro- 
jecting down into an internal fire box, with a central vertical 
uptake or chimney. The lower part of the boiler is tapered. The 
boiler is so arranged as to separate, and is connected with flanges. 
Mr. Randolph employs two distinct sets of engines, one on either 
side of the boiler. Both are connected with levers and handles to 
the forward compartment, so that the steersman has perfect control 
of each engine. Notwithstanding that both engines are connected 
with levers, they act independently of each other, so that the 
wheels may revolve at different speeds for whatsoever curve is 
being traversed. The exhaust steam is led by pipes into an 
annular chamber formed round the chimney ; from this chamber 
the steam enters the funnel in the form of an annular jet external 
to the smoke, so as to assist the draught without making much 
noise. The steam from the safety-valves is treated in the same 
way. The draught is regulated by means of a damper arranged at 
= bottom of the ashpit, and connected by parallel levers aud 

inks. 

Emile Lamm, the inventor of the fireless locomotive—seen at 
Fig. 4—had his invention adopted by the New Orleans and 
Carroll town Railway Company, with an advantage in favour of his 
system equal to 334 per cent. The boiler which has the usual 
fittings, ischarged with water at 380 deg. Fah., and at a pressure 
of 17u lb. per squire inch, from a stationary boiler. The engine is 
then ready to start, and a sufficient power is stored to enable the 
car to run a distance of nine miles without expending the whole 
of it. At the end of the journey the water is again brought up 
to the necessary temperature by the injection of steam. Safety is 
apparent in this method, because the water from the beginning of 
the journey is continually decreasing in temperature and the steam 
inpressure. This system seems to tind great favour in the United 
States and various other countries, as the parts are few and simple, 
with little or no danger to passengers. The one great disadvantage 
appears to be that the exhaust steam gors off in a damp vapory 
cloud, as there is no special means of condensing it. On October 
3rda trial of a fireless locomotive took place between East New 
York and Canarsial, The dimensions of the engine are as follows : 
—Boiler, 10ft. long by 46in. diameter; two cylinders, 8in, diameter 
by 12in. stroke; two pairs of wheels, 30in. diameter coupled ; ordi- 
nary slide valves, working without expansion, the engine being 
provided with double eccentrics and links for reversing. The ex- 
haust is blown into two condensers, one for each engine. Its per- 
formances are as follows :--It left New York at 2.52 7 with the 
steam gauge at 180 lb., and ran the three and a-half miles to 
Carroll town—down grades—in 12min. and 45 sec.; at theend of the 
trip the gauge showed 108 lb., during the ) min, stoppage it fell 
to 1041b., and the run back—up grades—in 17 min, reduced it 
to 45 Ib.; no fire was used in the locomotive. It drew one car with 
120 passengers. The net weight of the engine was 4 tons 3 cwt. 
The car itself was estimated to weigh 74 tons when empty, and 
with its load 124 tons, In September, 1873, one of Lamm’s fireless 
locomotives was tried at Chicago. The locomotive drew the car 
and was coupled in the usual way, managed by one engineer. The 
boiler was 8ft. by 3ft., with the usual fittings. Steam supplied for 
a six mile trip from a depot. The supply boiler was 16ft, 
by 3ft., steam pressure 200 lb, to the square inch, The locomotive 
was three parts full of cold water when the connection was made 
with the steazx: pipe of the stationary boiler before mentioned, 
when the steam rushed in the cold fireless boiler, and in a few 
minutes raised it to a pressure of about 180 lb. The connection 
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THE CHEMICAL SOCIETY. 
Thursday, 19th Nov., 1874. 
Professor ODLING, F.R.S., President, in the chair. 

THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, the following 
names were read for the first time :—--Messrs. G. Wethered, W. H. 
Symons, W. Wade Hyde, J. A. Kendall, D. Bendix, J. McDougall, 
H. Pealey Harris, G. Phillips, and G. Sonstadt. For the third 
time :—Messrs. F. W. Bayley, James Forbes, jun., Edwin Lawson 


Koch, M.D., Frederick Baden Benger, and Louis Siebold, who were | 


balotted for and duly elected. 

The first paper, ‘‘On the Action of Organic Acids and their 
Anhydrides on the Natural Alkaloids. Part II., Butyryl and 
Benzoyl Derivative of Morphine and Codeine,” by G. H. Beckett 
and C. R. A. Wright, D. Sc., was read by the latter. By the 
action of butyric acid and butyric anhydride on codeine, dibutyryl 
codeine Cy Hy (Cs H, O)2 N2 Og, is formed. It does not crystallise, 
but its hydrochloride does. On heating codeine to 130 deg. Cent, 
for four hours with benzoic anhydride, a crystalline base, dibenzoy! 
codeine, Cy Hio (C, H; O)o Ne Og is obtained. The hydrochloride 


crystallises with difficulty. The action of butyric acid on mor- | 10; 
phine yields a crystalline dibutyryl morphine Cx Hx (C, H; O): | 


Nez Oc, whilst excess of butyric anhydride, as in the case of the 
acetyl compounds, gives tetrabutyryl morphine C3, H,, (Cs H; O)2 
Ne Oc; neither this base nor its hydrochloride is crystalline. The 


author has also prepared acetylbutyryl morphine and acetylbenzoy] | 


morphine. 


It would seem that when these bases are boiled with water, the | 


aeetyl pounds Pp more readily than the butyryl ones, 
and these again than the benzoyl ones. In conclusion, he tendered 
his thanks to Messrs. Macfarlane and Co., of Edinburgh, for the 
large quantities of pure bases they had presented to them for the 
purpose of making these experiments. 

The President said he was sure the Society would appreciate the 





liberality of Messrs. Macfarlane, aud at the same time congratulate | 


the authors on the successful results of their investigations. It 
would seem probable that the hydroxyl was acid rather than 
alcoholic, since the more powerful acid radicals in the new bases 
were more easily displaced by treatment with water than the 
weaker ones. Could Dr, Wright suggest any reason why morphine 
gave tetra-derivatives whilst codeine gave only di-derivatives ? 

Dr. Wright replied that experiment had shown that morphine 
and codeine were related in the manner shown by the formule— 


‘OH ‘OH 


| ~ 
Oy, Ha, Nz Oz) Gyyfand C,/'Hs,"Nz 02 | Oar, 
OH lo (cH) 


Since the former contains 4 OH and the latter only 2, morphine 

may yield tetra-derivatives, whilst codeine only gives di-deriva- 

tives. The nitrogen in the base, moreover, is triad, and as it may 

become pentad, we find these bases will combine with ethyl iodide 
ielding a new series, an account of which he hoped shortly to lay 
efore the Society. 

Professor W. K. Clifford then made a communication “ On 
General Equations of Chemical Reactions.” The speaker said that 
any one who had been occupied in speculating on the causes of 
physical pb would ionally come to a point of junction, 





as it were, between chemistry and physics. Such a point was the | 


kinetic theory of gases. From the physical properties of gases we 
know that a given volume of each gas under similar circumstances 
contains the same number of molecules. Moreover, certain 
phenomena which might be called physical were explained by 
some chemists in one way and by somein another. For instance, 
on passing an electric spark through a mixture of equal 
volumes of hydrogen and chlorine, a product was obtained occupy- 
ing the same volume as the original mixture, and this is 
generally explained by saying He + Cle=2HCl, the molecule 
of hydrogen and of chlorine being each made up of two equal and 
similar structures; whilst Sir B. Brodie, in his hypothesis, expressed 
thus, a + @ 7* = 2a x, assumes that the chlorine molecule « x con- 
tains hydrogen in it. These differences had led the speaker to con- 
sider the evidence in favour of the two hypotheses, i ae he 
found that chemical ph could be simply explained by the 
first, yet there was no evidence to exclude the second. He had 
therefore endeavoured to find a general equation which must 
include all hypotheses, and which would express merely the facts, 
thusf: 1 vol. + 1 vol. = 2 vols. ora + ) = 2 expresses merely the 
results of experiment. Suppose a and b te be complex, and to 
contain some factor common to both a and b, then their sum p + ¢ 
must be an even number, since the product 2 ¢ is an even number, 
and the part in common must be equally distributed over the 
whole number of molecules in the product (since the molecules in 
2 c are equal to the sum of those in « and J), and if p + qis an 
even number, p-- q must also be even; so that if there is any 
common constituent in both a and ), the number in which it exists 
in a over that in ) is aneven number. Express this by x, then the 
other factors yy and 2: not common to a and / must necessarily be 
an even number. The equation a +b=2 ¢ can therefore be 
written xyy + 22z=2azy:. There is no supposition involved in 
this equation, which merely represents facts, and any reaction 





where there is no reduction of volume, such as Hz + Cly=2 HCl | 


must be represented by it. It will be seen that it contains both 
the hypotheses previously alluded to, 

In the equation a+2b= 2 ¢, the particular case of which is 
O2 + 2 He = 20 He, what is common to a and } must be even, and 
what is not commen must be contained an even number of times 
in a; the equation therefore becomes xxryy + 2x2 = 2xxyz, which 
conclusively proves oxygen to have a double structure. By parity 
of reasoning the most general form of the equation a +34 = 2c of 
which a particular case is N2 +3 H2, = 2 NH, is yy +3 x22 =: 
wayrz2. 

If now we assume that equal volumes of nitrogen and oxygen 
combine to forin the compound N O, or that N2 + O, = 2NO 
an equation of the form xyy + xzz = 2 xyz (a + b = 2c), then 
since « or x2z is known to have a double structure, Oz, x must be 
double, and xy, or nitrogen, must be double=N2 ; and xyy+3 x22 
= 2 xxryzzz (a + 3b = 2c), therefore xyy or a, which represents 
the hydrogen, must have a double structure H2. The equations 
in general use are thus proved to represent facts, and are not 
merely hypotheses. 

The President said they were all much indebted to Professor 
Clifford for showing us that the form of equation in common use 
may be established b facts independent of ‘hypothesis. In writing 
the equation Hz + Cl, = 2HCl an assumption seems to be made 
that hydrogen and chlorine have — in common, and probably 
the majority of chemists are not generally aware that they are in 
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was then uncoupled, and the fireless locomotive was ready for work. 
This engine drew a 4-horse car three miles in ten minutes; steam 
consumed 80 lb.; locomotive started on its return journey with 
90 lb. of steam remaining; when the starting point was reached | 
there was 57 lb. left ; the locomotive started on a return trip and | 
consumed only 24 Ib., it being a down grade, but, of course a hilly 
road vastly lessens the distance a carcan run, for an incline of only 
5 cent. equals the rolling resistance of a street railway, and 
this doubles the total resistance. A grade of 1 per cent. consumes 
as much power in 3} miles as doten miles of level line. Frequent 
stoppages also tell heavily against the limited power of the fire- 
less locomotive, with which a considerable deduction of pressure 
per minute must also be made for the loss by radiation, &c., from 
the time the receiver is charged with heat. In the author’s opinion, 
however, the principle of the fireless locomotive is a good one, 
(To be continued.) 








Tue OBERON TRIALS will be resumed, weather yy 
to-morrow. The absolute distance from the vessel of the 500 Ib. 


charge placed on the ground will be 52ft. 


this case making any assumption whatever. 

- Dr. Wright said there was one thing assumed in stating the 
mathematical hypothesis. and that was the existence of molecules, 
which was the point in dispute. He would like to know whether 
all the phenomena known to physicists could be accounted for by 
the molecular hypothesis ; for instance, whether there were re- 
corded observations of any law of force which would account for 
diffusion, dilation, viscosity, cohesion, &c. 

Mr. J. Newlands wes much struck with the clearness of Pro- 
fessor Clifford’s mathematical demonstration, but it seemed that 
the chemical equation expressed the combination by volume more 
clearly than the mathematical one did. 

After some remarks by Dr. Pike and Mr. Friswell on the spec- 
tral lines common to the elements and to some of their compounds, 
Professor Clifford replied that he had approached the subject from 
the physical side, and there was no doubt that the kinetic theory 
of gases, which is merely an expression of facts in another language, 
amounts to an absolute demonstration of the existence of mole- 
cules, For diffusion and viscosity very exact laws had been de- 
duced, which were in accordance with the kinetic theory. This 


theory was only just beginning to be applied to liquids, but for 
gases it had ceased to be of the character of an hypothesis, 

A paper ‘‘On Propionic Coumarin and its Derivatives,” by W. H. 
Perkin, F.R.S., was then read by the author. This compound was 
prepared by acting on the hydride of sodium salicyl with propionic 
anhydride obtained fromethylic cyanide. After washing with water 
and distillation, it was crystallised from alcohol. It forms beautiful 
transparent oblique prisms, having the composition Ci» H, Oz, 
It melts at 190 deg., and possesses an odour almost identical with 
that of ordinary acetic coumarin. The 3-bromocoumarin 
Cw H, Br O, is obtained on substitutiag hydriie of sodium 
bromosalicy! for the sodium salicyl in the above-described process, 
and also on adding excess of bromine to propionic coumarin. It 
contains the bromine in the C, group and cystallises in long thin 
needles which melt at 146 deg. und disgolve easily in boiling 
alcohol The -dibromocoumarin C.o Hs Br2 O: is obtained on 
heating propionic coumarin to 150 deg. C. with twice its weight of 
bromine dissolved in carbon disulphide. Exposed to the vapour 
of bromine, propioniccoumarin absorbs it and forms a viscid liquid 
which appears to bea dibromide, corresponding to the dibromide 
| obtained from ordinary coumarin, whilst with fuming sulphuric 
acid it yields su'!pho propionic coumarilic acid. The baric salt 
forms small brilliant crystals of the formula C. Hi, 0. Ba Sz Ou, 





aq. 

The President having thanked the author, Professor A. H. Church 
| read a communication ‘‘On the Composition of Autunite.” From 
| the results of the author’s analysis, autunite as it exists in the un- 
Cio tP: 0:10 HzO; when dried in vacuo, 
| ae gy. it loses eight molecules of water and becomes 
/Ca ? }Ps O; 2 Hz O, the remaining two molecules of water 
| not being driven off at 100 deg. C. The corresponding mineral 
| torberite, with which it was long considered to be isomor- 


| phous has the formula > f Pz O., 8 Hz O, and when dried at 


| altered crystals is 


| : 
100 deg. C. i o ; P: O; 2 H, 0. It does not lose water in vacuo, 


The thanks of the Society having been given to the author by 
| Dr. Odling, a paper was read ‘“‘On the Action of Bromine on 
| Protocatechuic Acid, Gallic Acid, and Tannin,” by J. Stenhouse, 
| F.R.S. The author finds, that, although at ordinary temperatures, 
the action of excess of bromine on protocatechuic acid only pro- 
| duces monobromoprotocatechuic acid C, H; Br O,, yet at 100 deg. 
| carbonic anhydride is eliminated and tetrabromopyrocatechin, 
C; H, Brs Oz, is formed. Similarly the action of bromine on gallic 
acid gives rise to dibromogallic acid at the ordinary temperature, 
whilst at 100 deg. with excess of bromine this is decomposed and 
tribromopyrogaliol, C; Hs Brs O; is, formed with elimination of éar- 
bonic anhydride. This is the more remarkable as neither proto- 
eatechuic acid nor gallic acid is decomposed when heated 
alone to 100 deg. Commeral bromine and ordinary tannin 
when heated to 100 deg. with excess of bromine likewise yield bro- 
mopyrogallol, the small amount of water naturally present in the 
materials being sufficient to convert the tannin into gallic acid, 
which is then further acted upon by the bromine. The paper 
ee details of the best process fur preparing protocatechuic 
acid. 

The meeting was finally adjourned until Thursday, December 
| 3rd, when there will be a communication on the ‘ Formule of 
| the Alums,” by Mr. 8. Lupton. 








PostaL Statistics of AusTria.—The following statistics re 
| lating to the postal service in Austria in 1873 have lately been 
published, From this it appears that the number of letters sent 
from one part of the empire to another was 10 129,608; the 
number of letters to and from Germany, 39,129,552 ; those to and 
from other countries, 6,740,640; whilst the number in trunsitu 
was 1,613,106, making in all 245,348,100 letters ; to this must be 
added 21,350,424 post cards, 60,321,530 newspapers, and 5,450,795 
parcels. The value of the remittances of money by post amounted 
to 4,270,632 florins, 

SEWAGE IN Parts —An important decision has justbeen arrived 
at by the authorities of Paris, namely, to expend the sum of 
£30,000 in the necessary canalisation, reservoirs, and lifting 
machines, for distributing the sewage water over the plains of 
Gennevilliers. The experiments made at Clichy and on the plain 
of Gennevilliers have been noticed at various times in the Journal 
of the Society of Arts, and the value of the sewage water has now 
been so cleary established, that the market gardeners of that great 
sandy plain are clamorous for afull supply. As to the excellence 
of the vegetables produced with the aid of the sewage, that requires 
no demonstration. At the last exhibition of the Agricultural 
Society of France, the vegetables from Gennevilliers called forth 
constant exclamations of surprise, especially cauliflowers. This 
vote is important also, from the fact that it announces the total 
failure, in the opinion of the authorities of Paris, of all attempts 
at purification of the waters, or of precipitating the substances in 
suspension economically. Opinion was not unanimous in the 
municipal council, but the opposition was very feeble. It was 
argued on one side that possible means of purification had not been 
| tried ; and on the other, that analysis had superabundantly proved 
| that the water of the Seine was absolutely unfit for drinking and 
culinary purposes ; that purification of sewage, by means of sul- 
phate of alumina, was impracticable ; and that the only possible 
way to avoid turning it into the Seire was to use it to irrigate the 
plain of Gennevilliers, where it was most valuable, and quite 
| inoffensive, as had been clearly proved. This question, which has 
been before the authorities in one form or other for six or seven 
years, may now be considered settled. The whole of the sewage 
of Paris will, before long, be distributed over the plain of 
Gennevilliers, as a portion is already ; and when the great reservoir 
at Montsouris is finished, which wiil be almost immediately, the 
water of the Seine will cease to be used for domestic purposes, 

Coat BurnxinG Locomotives IN THE SouTH.—Burning coal in 
the locomotives on the railroads in the Southern States is an im- 
provement of recent date. The plan was first tried by the Nash- 
ville and Chattanooga Railroad, which has specially good facilities 
for use of that fuel, there being a number of mines directly on its 
line. Later it was tried by the Atlantic and Western Railroad — 
from Atlanta to Chattanooga--with ma:ked success, This road 
has no coal on its line, but gets it supply from the Dade Co.'s 
mines, thirty miles up the Nashville and Chattanooga road. The 
company have adapted twenty locomotives for the purpose of using 
coal, and intend changing them all. As soon as an engine is 
brought into the shopfor any important repairs, it is changed to 
a coal burner. They consume at this time about 50 tons of coal 

r day ; it is supplied to them at 9 cents per bushel, and 25 

ushels are counted to make a ton. Aside from the time and 
labour saved, the actual economy is about 5 dols. per day to the 
locomotives. The coal they use is as gooda steam coal as any in 
the United States. Stimulated by the operations of others and the 
absolute need to make better time with their trains, the Eastern 
Tennessee, Virginia, and Georgia Railroad has also tried the coal 
burners, and the report of the company at its late meeting says : — 
During the month of July, the coal burners ran 17,600 miles and 
d 6600 bushels of coal, which cost 660 dols., making cost 

per mile of 3fcents, Wood burners running the same number of 
miles burned 569} cords of wood at a cost in tenders of 2°50 dols. 
per cord, making 1423°75, or 8; cents per mile run, The saving 
will make a fair dividend on many of the Southern roads. The 
cost of changing to coal burners they show to be 190 dols, each 
engine, and they have now changed fourteen. The coal issued by 
this road is not so good a steam coal as the Dade ooal used by the 
Western and Atlantic Railroad, and costs them 10 cents bd 
bushel ; while the latter road gets the Dade coal at 9 cents. e 
mines are little over twen Knoxsville, and the coal 











miles from 0: 
should be cheaper.—Scientific American, 
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Condensed from the Journal of the Commissioners of Patents, 


Grante and Datesof Provisional Protection for Six Months, 


2879. A new or improved Ponraute ReaADY-RECKONING APPARATUS, Adam 
Burkard, Fore-streot London, —2lst August, 1874. 

3511 An imvroved method of and apparatus for Lioutine and Extin- 
avisuine Gas Lames by galvanic and electro-magnetic influence, George 
Horatio Jones, Great Russell-street, Bloomsbury, London, and Richard 
George White, Edith-grove, West Brompton, London.—13th October, 
1874 

8600, Certain improvements in the construction and manufacture of 
Sourrarres, Stops, and portable dresa fasteners, Joseph George Rolla- 
son and Johu Weod, Birmingham, —20th October, 1874. 

8665. Improvements in the manufacture of Tron and Street, Thomas 
Adams Freeston, Goorge Ellinor, and John Harrison, Salisbury. street, 
Strand, London, 

3681, An improved mode of and apparatus for Disinrectino and Dropo- 
nistna the Arm in Rooms and other places, Matthew Wilson, Lough- 
borough-road, Brixton, Surrey,—24th Oetober, 1874. 

86890. New or improved Bupps or Srrics used in the manufacture of 
Boors and Stores, and improvements in the means or mechanism 
employe od for manufacturing the same, Peter Purdie, Glasgow, Lanark- 
shire, N, 

B07, Improvements in Musica Boxes, Willlam Robert Lake, South- 
ampton-buildings, London.—-A communication from Charles Paillard, 
St. Croix, Switzerland — 26th October, 1874. 

8727. Improvementa in Nexpie Wrareers or Neepur Cases, Victor 
Milward, Ipsley, Warwickshire. 

a729. An {improved Governor for Steam Enotes, William Robert Lake, 
Southampton-buildings, London, — A communication from Matthow | 
Muchin, Riga, Russia,28th October, 1874, | 

S778, Certain improvements in the NTOWAGK, for Transrort, and in the 
Sronino of GunrowprR and other explosive materials, and improved 
apparatus in connection therewith, Albert Macklin, Tollington Park, 
London, and William Edward Moore, Brixton, Surrey. 

3735. Improvements in Warrr closets, Lavarorties, and other apparatus 
rolating to sanitary arrangements and the parts connected therewith, 
also in the cocks, valves, ball or float valves, hydrants, and apparatus 
for containing, measuring, controlling, regulating, and arresting the 
water wupply of the same, and for other purposes, Alfred Tylor, Now- 
gate-street, London. — 20th October, 1874. 

sagt Improvements in apparatus for Prore.tina Boats on the water, 

Edwin Saunders, George street, Hanover-square, London, —30th October, 
1s74 

8785. A now SeLF pisconnectina CincuLan Hook, John Francis Enright, 
Shinrone, King’s County, Ireland — svd November, 1874, 

3814. Improvements in apparatus for Orentna Oysters, applicable also 
for cutting or slicing bread and other substances, and for breaking hard | 
substances generally, Edwin Powley Alexander, Southampton. build- | 
fogs, London —A communication from Eugene Louis Alfred Ménier, 
Parts 

38i6. An improved method of Fasrentne Fatsr Froxts to Surers, Marco 
Wilhelm Montauban van Swyndregt, Homerton, Middlesex | 

8818. Au improved machine for Trimming Watt Parens, John Burling, 
Great Yarmouth, Norfolk,—Cartly a communication from Henry Lb. 
Todd, Corning, New York, U.S. 

S82). Improvements in Woop currixve and Woop worKkina Macninery, 
Robert Ventress, Stockton-on-Tees, Durham 

8822. Improvements in Canraipors, which improvements are also appli- 
cable to shells or explosive projectiles, John Henry Johnson, Linooln's- 





| 


inn-fields, London, — A communication from Mare Marius Emile | 
Gauthey, Paris 
$824. Improvements in Storrers for Borrurs, Jans, and other hollow 


articles, Nathan Thoinpson, Southampton-buildings, Loudon, 

Improvements in Printina Macnines and in apparatus for pre- 
paring paper for printing, Edward Edwards Colley, West-ond, Dodding- 
ton- grove, Kennington Park, Surrey.—5th November, 1874 

3827. Improved apparatus for Drvino Warre Leap and similar substances, | 
evaporating chemical and other liquids, and for other like purposes, | 
Alexander Perry, Bromley-by-Bow, London 

S828. Certain improvements in Hara, applicable for ladies’ or gentlemen's 
wear, Frederick William Paul, Birmingham, | 

38°, Improvements in apparatus for EXnaustina or Forcina Arm and 
Gases, James Dodge, Eecles, near Manchester. | 

Improvements in the manufacture of Buocks for Pavina Roaps 
and Wayva, Bernardo Sheil, South Kensington, London, 

3831. Improvements in Batcoons, and in the method and apparatus for 
inflating the same, Alexander Watt, Ashon Villas, Merton-road, Wands- 
worth, Surrey. 

8832. Improvements in the manufacture of Ramr Cottars, Cures, Sumer 
Faonrs, and other such like articles of wearing apparel, Charles 
Hirschhorn, St, Paul’s-road, Canonbury, London, | 

883%. Luoprovements in Tuvenrs for Buast Furnaces and other furnaces 
and forges, Francia Henry Lloyd. Wednesbury, Staffordshire. | 

384. Anew or improved method of and apparatus and appliances for 
Savino or removing hair from the beard or other part or parts of the 
human body, appheable also to other shaving or cutting purposes, 
John Monks, Gloucester 

38n5, An improved apparatus for effecting the regular “ Lerrino ore” of 
the Yarn from the Beam in Looms for Weavino, Jules Bélicard, Man- 
cheater, and Robert Roberts, Bury, Lancashire 

3536 Improvements in Toots for Currino Stone, Coat, SLATE, MARBLE, 
or similar materials, Bain Munro, Forfar, N.B,. | 

3837. Improvements in apparatus for Guanoine against the Ansexce of 
Witear and other grain from Mittstones when at work, Frederick 
Render, Manchester. | 

3848, Iinprovements in Lamers, and apparatus for lighting the same, | 
Thomas Martin, Box-grove, Guildford, Surrey. 

3839. Improvements in Steam Tram Cans, Edward Perrett, Abingdon- 
street, Weatminster.—6th November, 1874. 

3840, Improvements in the production and manufacture of Iron and 
Arrec, and in the rf Pema and compounds employed therein, Samuel 
Richard Smyth and Joseph Simpson, Fountain-streot, Manchester. 

8841. Improvements in Stream Exaines, Edward Earnshaw and Thomas 
Holt, thochdale Lancashire, | 

3842. A now and improved method of Reautatine the Tension of Sianat 
or other Wines, Wiliam Davenport, Harrogate, Yorkshire, 

3843. Improvements tn the manufacture of Gas, Robert Mudge Marchant, 
Kirby-street, Hatton-garden, London, 

3844. Improvements in and relating to the manufacture of Sugar, parte 
of which improvements are also applicable to other purposes, Goorge 
Fletcher, Derby. 

$845. Improvements in the method of and in apparatus for Bratina | 
Corres aod other seed casks, Augustus Manning and Brice Tydeman, 
Kast and West India Docks, London 

4846, Linprovements in the means of Packina and Distrinutine Frovr | 
for use, James Amos, Ashford, Kent, 

8847. Improvements in ANNEALING Ports, Boxes, STaNDs, and Rerorrs, 
John Walter Morgan, Garth Works, Cardiff, Glamorganshire. 

S848. Improvements in machinery or apparatus for Corrina Hay and 
similar substances into Cuarr, Willlam Summeracales, jun., Samuel 
Summoerecales, and Joseph Summerscales, Keighloy, Yorkshire. 

#410. Improvements in the manufacture of Socks or Inner Soves for 
Boots and Suora, Christian Heinrich Julius Achenbach, Exeter Hall 


Use. 


8s 


Hotel, Strand, London, —A communication fiom Theodor Simis, 
Hamburgh. 
$850, Improvements in Srnicorp, Svorrep, or Fiounep Nets made on 


the bobbin net or twist lace machines, Jobn Burton, Do Ligne-street, 
Radford, Nottinghamshire. 

S61, An {improved MECHANICAL 
Chancery lane, London 

8852, Improved machinery for making Ciaarerres, Alexander Melville 
Clark, Chancery-lane, London,—A communication from Count Joseph 
do Susini- Rutseco, Paris, 

3853. Improved apparatis for the manufacture of Distituep Waren, 
William Robert Lake, Southampton-buildings, London.—A communt- 
cation from William A. Ligltball, Brooklyn, New York, U.8.—7th 
November, 1874 

$856, Improvements in machinery and a cqparnine for scudding, » Socting, 
shaving, scouring, striking out, grounding, and Removine OOL or 
Hair from Skins or Hipes, Char es Turner, Lenton, Nottinghamabire. 

9857, The Paevention of Accipents in the Use of Waren Tuvenss and 
other appliances where water is used in and about blast and other 
furnaces, Edward Jones and George Frederick Thomson, Ruabon Iron- 
works, Ruabon, Denbighshire, North Wales. 

4858. Improvements in or applicable to Biast or SMeLTino FURNACES, 
Charles Edward Darby and Jonathan Groen, Brymbo, Denbighshire, 
North Wales, 

3800. Improvements in Loom Werrsror Mecnanisms, Elisha Stone, 
Boston, Suffolk, Massachusetta, U.8.—A communication from John 
Jack Switzer, Boston, Suffolk, Massachusotts, U.S. 

S861. Lope ble to FLour-presstno Macuines, James 
Armatrong and Robert Hamilton Neill, Belfast, lrelan 

$862. Improvements ia machinery for Srinnina Corton, Sitx, Woot, 
Fvax, or other fibrous aubat and in tus for lubrica’ such 
machinery, Joseph Revell, Dukingeld, Cheshire. 

8863. Improvements in VENTILATORS, John Hill and John Edwards Hey, 
Halifax, Yorkshire. 

3804, in 
Screws, 8, Josoph Taylor, Seoonh Tasnrel te Taylor, 


Toy, William Alonzo Paul La Grove, 
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8865. Improvements in Brickmakine Macutnery, Jeong Brunt, Sawloy, | 
Derbyshire, and William Alfred White, Crown- uildings, Queen | 
Victoria-street, London. 

3866. An improved Pneumatic Arraratus, Godrge Weller Richardson, 
Chancery-lane, London. —%th November, 1874. 

oom extmaistar in Gas Governons, Frank Wright, Millbank-street, 


39s ts and for Removina Gases from 
coum and offecting the consumption thereof, Henry Matthews, 
Rowallan Villa, Cotham Brow, Bristol, Gloucestershire, 

3870. Improvements in the manufacture of ARTIFICIAL Fuet, David 
Barker, Northfleet, Kent. 

5871. Improvements in the construction of Setr-acrina Courtine and 
Disconnecting Gear for railway carriages and trucks, John Chappell, 
Glossop, Derbyshire. 

8872. Improvements in Wine Matrresses and Seats, Henry Schallehn, 
Brixton, Surrey, — A communication from Daniel Christoph Briihs, 
Hamburgh, Germany. 

3873. Improvements in and applicable te Crrcutar Saw Bencurs, Robert 
Lees Hilton, Hyde, Cheshire. 

3874. An improved Compinep Cuairn and Tavie for children, David 
Dubbin, Lowisham, Kent. 

3875, I ts in the 

aeranees Leicoster. 








facture of Boors and Stors, Ephraim 


mpro in the facture of ArtirictaL Furt, the Rov, 
ao Hamilton Forbes, Broughton Rectory, Northamptonshire 

3877. Improved process and y for the t of Puce from 
Paren from a certain plant and obtaining a useful product therefrom, 
Alexander Melville Cha rk, Chancory-lane, London.—A communication 
from Jules Kdmond Chamas, Lonis Dolphin Prosper Bouju, and Marcelin 
René Bouju, Paris. —10th November, 1874. 

8878. Improvements in the manufacture of Barres, James Carter, 
Northumberland-streot, Charing Cross, London, — A communication 
from Amasa Mason, New York, W ! 

3879. Improvements in the Mustcan Inatrument known as the Pyro- 
ruonsk, together with the application of the same, Alexander Melville 
Clark, Chancery-lane, London, A communication from Georges 
Eugdne Frédéric Kastner, Paris 

3880, An improved Axtiricta, Furt, Frederic Dixon, Southgate-road, 
Islington, London. 

3881. Improvements in Buast Furnaces for melting tron ores and other 
metals, and for purifying, refining, and converting the same, and also 
in the apparatus employed therein, Samuel Richard Smyth and Joseph 
Simpson, Fountain-street, Manchester. 

3882. Improved means to be a »yplied to Lames or Lanterns to INpDIcaTr 
the Names of Srreers or other information, which moans will also 
assist in reflecting the light from such lamps or lanterns, Hdward 
Parkman, Soutl 1 di London. 

3883. Improvements in Stipe VALves for roc iprocating engines, Peter 
Brotherhood, Ladbroke-gardens, Notting-hill, London, 

3834 Improvementa in the manufacture of Daim Pires and other pipes 
and articles of plastic or mouldable materials, and in the production of 
materials or compositions for the sume, and in apparatus employed for 
the said purposes, David Oppenhoimer, Watling-street, London. —A 
communication from Hermann Hirsch, New York, U.S. 

3885. A new or improved Doun.e Coat, Matthow Augustus Soul, Leaden- 
hall. street, London, — A communication from Jacob Brust, Pesth, 
Hungary. 

3587. Improvements in machinery for Lerrern-rress Printing, Benjamin 
Walter Davis, Lower Kennington-lane, Surrey, and John Parsons, 
Hammersmith, Middlesex. 

3889. An improve method of making Watrr-riaur Joints to STONKEWARE 
or other Pires, Henry Malcolm Ramsay, Amyand Park-road, Twicken- 
ham, Middlesex. 

3890, Improvoments applicable to Locomotive Exaines for the purpose 
of Economisina Fur, Harry Whiteside Cook, Brompton, London, 

3891, Improvements in Reavine and Mowing Macuines, William James 
Burgess and Charloa Thomas Burgess, Brentwood, Essex. 

$892, Improvements in effecting the Exrraction of Mrrats, John Fair- 
burn, Sheftield, 

$803, Improvements in the manufacture of TusuLar or HoLtow Woopen 
Anticies or Urensits, and in the machinery or apparatus employed 
therein, John Henry Johnson, Lincoin’s-inn-fields, London,--A com- 
munication from Goulas and Co., Senlis Oise, France.—-11th November, 
1874. 

3805. Improvements in the manufacture of Wrovenr Iron, and in 
furnaces for puddling, balling, and heating tron and steel or other 
metals along with a mechanical puddler employed therein, Samuel 
Richard Smyth and Joseph Simpson, Fountain-street, Manchester. 

3806. Improvements in Canpina Exatnes, Robert Hudson, Gildersome, 
near Leeds, Yorkshire. 

= Improvements in the construction of Furnirrunr Castors, John 

Parry, Manchester. 











| $898. Improvements in Looms for Wravina, James Smith Sutcliffe, 


James Sutcliffe Smith, and William Chew, Bacup, Lancashire. 

10. Improvements in "machinery or apparatus for Rarsina, Lowrnina, 
Movena, or Transrortina Heavy Bopres, applicable also to land ult? 
vation by steam or other power, George Taylor Yull, Bodford, 

3000, Improvements in Srurries for Weaving, and in arranging the cops 
therein, John Ireland, Dundee, Forfarshire, N.B, 





S001. Improvements in the moans of Reversina and Muctirtyina 
AxavuLarR Motion, effecting revctilincal and parallel motions, and 
dividing angles, Alfred Bray Kompe, Crown Office-row, Temple, 


London, 

3002, Prorectixna Inpia-runpern Vatves, Tones, and other like articlos 
from chemical action, James Quin, Leyland, Lancashire, 

8004. A Liquip Preraration to be employed as a means for the Cure of 
Disonpers of the Human Eye, Thomas Priestland, Birmingham. 

8905, Improvementa in SmoorHina Ikons, and in means or apparatus for 
heating the same and for lighting in connection therewith, James 
Paria, Wost Bromwich, Staffordshire. 

8906. Takina-orr Arraratus from Parer-rutina Macuines, Jamos 
Dunn, Hansaom-court, New Cannon-street, Manchester. 

8007. New or improved Cour.ines for Revotvine Saarts, George Russell, 
Motherwell, Lanarkshire, N.B. 

$908, Improvements in tho Taeatment of Srenr Oxipe of Tron for the 

mirpose of oxtracting cyanogen compounds therefrom, William George 
Valentin, South Kensington, London. 

3009. Improvements in the Treatment of Starcu and starchy substances, 
and the production therefrom of a compound body, capable of being 
used as a substitute for malt in brewing, and or other purposes, 
Cornelius O'Sullivan, Burton-on-Trent, Staffordshire, and William 
George Valentin, South Kensington, London. 

3910, Improvements in apparatus for Measurtna Liquips for ae 
Motive Powen, and for cxhausting and foroing air and other grace anc 
fluida, William’ Mather, Salford, on from 
Emile Eugene Piorre Clausolles, Meee at Spain. 





| 8912. Improvements in Canvina Exaines, George Knowlos, jun., Bolton, 


Luncashire. 
3913. Improvements in machinery for Sawina Woon, John Robinson and 
John Smith, Rochdale, Lancashire.—12th November, 1874. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

$836, Improvements in the manufacture of Boors and Snors, and in 
machinery therefor, William Robert Lake, Southampton-buildings, 
London.—A communication from Francis D. Ballou and George Warron 
Copeland, Boston, M tts, U.8.—11th November, 1874 

3994. A new or improved Comrounp to be used aaa Beastina Powprr, 
and for other Purpose or purposes, and to be known | by the name of 
* CARBOAZOTINE,”  yohn W trom ay Holborn, 
London,— A communteation from I — Cohue and Louis Soulages, 
Toulouse, France.— 14th November, 1 

8936. Improvemonta in CarmicaL —_ Te.eorarnus, Ececrricat 
Cincuirs, and apparatus connected therewith, otherwise dosignated as 
Sac simile autographic or pantographic telographa, or pan-telegrapha, 
the said improvements being also applicable to other telegraphs, 
Alexander Melville Clark, Chance e, London. —A communication 
from William Edward Sawyer, aahington, Columbia, U.S. — ith 
November, 1874. 

8941, Impr ta in for Darnina Srockinas, Frederick 
Curtis, Boston, Massachusetts, U.8S.—A communication from Oren 
> a Hoamer, Boston, Suffolk, Massachusetts, U.S.—10th November, 








hi 





2008. i Improvements in Orrratino Sewine and other TReapLe Macuines, 
Edmund Wright, Birmingham.—17th November, 1874 


Patents on which the Stamp Duty of £50 has been Paid. 

8098. Axces, Jamos Reod and John Lawrenson Bate, Newton Heath, 
Lancashire,— 16th November, 1871, 

S108. ELKCTRO- MAQNETIO APrAnaTUs for Prorecrina Bares, Goorge 

London.—16th November, 1871. 

8130, Purivyina Drstintates from’ carbonaceous or bituminous sub- 
Fee gy Ste) nen Henry Emmens, Gresham-buildings, London,—18th 

‘ovem 
8118. Roors be Sensties, William Howitt, Ilford, Essex,—17th November, 


1871. 
3124, Frrerroor Buriprnos, Thaddeus Hyatt, Gloucoster-gardens, Hyde 
Park, London.—18th November, 187 
“Vincent Newton, Chancery-lane, 


=. Houstino APPARATUS, 
8166, Pusome Mxcnaniam for Skwina Mac nines, David MeConnel Smyth, 








Challen, Birmingham, 


20th November, 1871, 
Orange, New Jersey, U.8.—22nd November, 1871, 





ee 


_ Nov. 27, 1874, 


———— 9 


8188, yw eanendl Ornoanic Susstances, Thomas Frederick Henley 
St. George s-square, Pimlico, London.—24th November, 1871. 
$218. Capsutine Borries, &e., James Paterson, Edinburgh, Midlothian, 
N.B.—28th November, 1871. 
3227, yy Enawnes, Aloxander Melvillo Clark, Chancery-lane, London. 
-5 





3125. SIcKiEs, Jonathan Castle and Charles Turton, Premier Works, 
Sheffield. —18th November, 1871. 

S199, Svs or Vessets, &c., Josoph Botteloyy and George William 
Bremner, Liverpool.—20th November, 1871. 

3154. Porrmanreavs, &o., Alfrod Hamlyn Williams, Fonchurch-street, 
London, —21s¢ November, 1871, 

$175. Daxsstnc and Cieanino Rice, &c., Frederick Woodbridge, Great 
Tower-street, London,—23rd November, 1871. 

$207. Steam Enyoaines and Boiners, David 
Pombrokeshire.—27th November, 1871, 

3147, Steam Generators and Evxaines, James Dodge, Eccles, Lancashire, 
—2lat November, 1871. 

3008, Axies, James Reed and John Lawrenson Bate, Newton Heath, 
Lancashire,—-16th November, 1871. 

8148. CLosep Stoves, Thomas Roberts, Bromley, Kent.—2let November, 
1871, 


Parscll, Saundersfoot, 


Patents on which the Stamp Duty of £100 has been Paid. 


$286, TeLronara Posts, Joseph Oppenheimer, Manchester. — 20th 
November, 1867, 

8319. Transmitting Moiive Powrr to Porrers’ Wueecs, &c., William 
Boulton, Providence Foundry, Burslem, Staffordshire.—23rd November, 
1867. 

3406, Posts or Urrionts for Evecrnic Tecrorarns, Samuel Sharrock, 
Liverpool.—30th November, 1867. 

3441. Rearino and Mowine Macutnes, Richard Hornsby and James 
Edwin Phillips, Spittlegate Lronworks, Grantham, Lincolushire,—ird 
December, 1867. 


$205. Sopa and Potasu, Joseph Townsend, Glasgow, Lanarkshire, N.B.— 
2lst November, 1867. 
83311. Currina Rocks or Stone, &c., Archibald Munro, Arbroath, Forfar- 


shire, N.B.—22nd November, 1867. 
3410) Maecuaniam for Exranpinc TARLEs, 
ham, —30th November, 1867, 


&o., Josoph Fitter, Birming- 


Notices of Intention to Proceed with Patents. 

2411, Heatina, &c., the PLrates of Inon used in the manufacture of Tin 
Piares, Rees Taylor, Llantrisant. - oth July, 1874. 

2428. Steam Pumrina and Browina Macuinery, Thomas Mackensio, 
Wodnesbury. 

2480, Puncnina, &o,, Tickers, James Henry Small, 
buildings, London. 10th July, 1874 

2436. SAFETY APPARATUS Used in the Snarts of Mines and Hosts, 
Edward Thomas Hughes, Chancery-lane, London.—A communication 
from Nicolas Libotte. 

2442. Looms for Weavina, William Haggas, Burnley. 

2464. Benpino Timper, James Unsworth Rothwell, Rochdale. 
1874. 

2483, Treatina Resipva of Distitiation, &c., Michael Henry, Fleet- 
chambers, Flect-street, London.— A communication from Louis Charles 
Emeric Fauchoux, 

2490, Fixina CoLours on Paorograrnus and Drawines, &e., 
Eliott Debenham, Regent-street, London, 

2404, Arntirician Fuet, Robert Ker Aitchison, Redcar,—16th July, 1874. 

2503, Burrons for Dress Fastentnos, George Cutlor and James Newman, 
Birmingham. 

2510, Perroratina Parer or Matrerraus, Alexander Mackie, Warrington, 
and Eric Hugo Waldenstroém, Manchester. — 17th July, 1874, 

25'6. Steam Generators and Enaines, Charles Denton Abel, South- 
ampton-buildings, Chancery-lane, London,--A communication from 
Kdward AL, Roberts.—18th July, 1874. 

2530, Brercn-Loapina Fire-arms, Thomas Perkes, Duck-lane, Wardour- 
street, Soho, London, 

2536. Spinnina Woon, 
pore London, - 
July, 

244. Anal Macutnes, Thomas Hook, Birmingham. 


Southampton- 


11th July, 874 
14th July, 


William 


Bonneville, 
2A 


Corton, Six, &c., Henri Adrien 
-A communication from Celestin Martin,- 


2552. Morive Powrr and Purina ENGINES, Andrew Higginson, Liver- 
pool. —2lat July, 1874 

2587, ILtuminatine Gas, Henry Aitken, Falkirk, N.B — 24th July, 1874. 

2605. Stor Vauves, William Lloyd Wise, Chandos-chambers, Adelphi, 


London, — A communication from Ernest Biega.—25th July, 1874 

2619. An Avromatic Fine Avtar, Henry Cole, Billiter-street, London 
A communication from Messrs. Klingelhoefer and Co,—27th July, 1874. 

2668. Natta, Bours, &c., Abel Stokes and Frederick Joseph Stokes, 
Birmingham. —Slst July, 1874, 

2680. PortasBLe Wartcuman’s Time Derecrors, Frank Wirth, Frankfort- 
on-the-Maino, Germany,—-A communication from Theodor Hahn. 

2682, CLornes Wrinakr, Peter Whiteside, Liverpool. A communication 
from C. M. Howlett,—lat August, 1874. 

2711. VaLves or Cocks, Goorge Edward Else, Horsforth. 

2716. Toot for Bortwwo, &c., Martin Atock, Broadstone, 
Suge. 1874, 

Printino Textite Fannics, &c., William Ireland, Backhaven, N.B. 

10th August, 1874. 

5. Evarornatina Cane Juice, &e., 
wick-street, Hyde Park, London, 
2863. Prevanina Fiax, Jute, Hemp, 

August, 1874. 

2881. Mounps or Fuasks for making hollow and other castings, William 
Hamer and Alfred Giles, Novelty Ironworks, Northwich —A communi- 
cation from John Farrar and Lewis Whiting.—2lst August, 1874. 

2885, Bonwins for Srinnina and Douniina Corton, &c., John Jackson, 
Manchester,—22nd August, 1874. 

2014. Minina Lamps, Willlam Edward Tealo, Manchostor. 
1874, 

2085. Bearer for Turasuina Macuines, Victor Favier, Perwez, Belgium. 

lst September, 1874. 

$245. Weavino Heapines for Frinors, &c., John Turner O'Brien and 
Charles Carroll Contrell, Brooklyn, New York, U.S.— 22nd September, 
1874. 

3846, Gas, Francis Robi Leytonstone, — 30th September, 1874. 

3584. MANUFACTURING Manure, ‘Francois Alcidi Bonnefin, Queen-strect, 
Cheapside, London —3rd October, 1874 

8470. Pencit-cases, &o., Michael Henry, Fleet-chambers, Flect-stroet, 
London.—A communication from Alonzo T. Cross,—0th Oc tober, 1874. 

$489, Feevina Gas Reronrs, &e,, Georgo Haseltine, Southampton- 
buildings, London, — A communication from James Bothwell.—1l0th 
October, 1874. 

$496. Merat. Cantripors, Ernst Engel, 
October, 1874. 

3518, Ascenratntino and Inpieatina the Heiant of Warren in Stream 
Boitens, William Robert Lake, Southampton-buildings, London.—A 
communication from John Edward Watson. 15th October, 1874, 

3606, Iron and Street, Thomas Adams Freeston, George Ellinor, and 
John Harrison, Salisbury-street, Strand, London, —24th October, 1874, 
3708. Paren Pur, John lemy Johnaon, Lincoln’s-inn-fields, London. 
A communication from La Société Anonyme deo la Papeterie de Thode. 
3717. lanition Fuzes, &c., John Arthur Chandor, Southampton-buildings, 
London,- A communication from William Augustus Leonard,--27th 

October, 1874. 
8721, Comrosine Tyrer, William Nelson Smith 

37 20. Governor for Steam Enoines, William 
buildings, London,—A communication from Matthew) Muchin, - 
October, 1874. 

8733. Srontna Gunrowper, Albert Macklin, Tollington Park, London, 
and William Edward Moore, Brixton, 

8737. Revensino Gear for Steam Enoines, Henry Dubbs, Glasgow, N.B. 

—20th October, 1874. 
a 3 Vevocirepes, Charles Alexander Calvort, Manchester.—30th October, 
1874, 


Dublin, —othe 





William Bancroft Espeut, South- 
isth August, 1874, 


&c., John Lawson, Leeds.—10th 





26th August, 





St. Petersburg, Russia. —12th 


Wells-street, London, 
Robert Lake, Southampton- 
2th 


3781, Exrtostve Comrounps for mining and other purposes, Camille 
Alphonse Faure, Montford- “place, Lambeth, Surrey, and George Trench, 
Broomfield House, Oare.—2nd November, 1874. 

8787. Portapie and other Sream Enainxs, and in Botiens for the same, 
Henry Hughes, Lelooster. 

8794. Consravctine and Worxine Raitways, &c., John James Turner, 
Salisbury-street, Strand, London.-—-srd November, 1874, 

$824, Srorrers for BoTTLRs, Jans, &c., Nathan Thompson, Southampt 
buildings, London,—5th November, 1874, 

8834. Saavine or Removinea Hair from the Bearp, &c., John Monks, 

6th November, 





Gloucester. 
=. aaa &c,, Thomas Martin, Box-grove, Guildford, 


sue. items George Flotcher, Derby. 

$845. Beatine Oorres, &o., Augustus Manning and Brice Tydeman, East 
and West Indla Docka, London. —Tth November, 1874, 

38:8. Removino Gases from Sewers, &o., Honr , Matthews, Rowallan 
Villa, Cotham Brow, Bristol.—1L0th November, 18 

8886. Boors and SHoks, William Robert Lako, buildings, 
London,—A communication A: Francis D. Ballou and George Warrem 
Copeland,—11th November, 187 

9008, Taxatina Spent OXIDE ot ‘Inon, William George Valentin, South 
Kensington, London. 

8909. Taxatine Stancu and Srancay Sunstances, Cornelius O'Sullivan, 
— Trent, and William George Valentin, South Kensington, 
amdon, 
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Nov. 27, 1874. 
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8910, Measurtno Liquips for Onrarnino Motive Powsrr, &c., William 
Mather, Salford. — A communication from Emile Eugeno Pierre 
Clausolles.—12th November, 1874, 

3935. Curmicat Corvino Te.eorarns, Biecrricat Crrcurns, &c., Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
William Edward Sawyer. - 140 November, 1874. : 

8958. Orgrarine Sewino and other Treaptx Macnines, Edmund Wright, 
Birming! —lith N ber, 1874. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date, . 
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1598. Preventine Corrosion or Merats, & Stead, Leeds.—Dated 6th 
4. 


May, 187 


This consists of calcined caustic lime, prepared chalk, resin, stearine, | 


and fixed oil in certain proportions well mixed together, 
1599. Preranine Corron anp orugr Finnes, 7. A. Rushton, Bolton,— 
Dated 6th May, 1874, 

This invention is applicable to the machines known as drawing frames, 
and it consists in animproved mode of collecting the slivers and forming 
them into alap. The inventor places six or other convenient number of 
drawing heads side by side. In front of the drawing heads is a table and 
between each front drawing roller and the table is a broad curved plate 
on which the sliver is guided tothetable. At the end of the table is a 
pair of lap rollers, The broad slivers issuing from the drawing rollers 
are laid one over the other on the table and are all wound together on the 
lap roller. 
1GOL. Caustic ALKALI Packagrs 

A communication from B, 
1874. 

This favention consists, First, in a ball, slab, or block of caustic alkali, 
hermetically sealed and protected from atmospheric influence by means of 
a coating or envelope of turpentine: Secondly, in a process of coating 
packages of caustic alkali by submerging them in the coating substance 
or composition while it is in aliquid state ina vessel in which a vacuum 
ia produced above the liquid. 

1602. Merens ron Measurino WaTER AND ornen Fiuips, D. Fisher, 
Pimlico, — Dated 6th May, 1874. 

The features of novelty of this invention consist in constructing a 
rotary meter by means of which water and other fluids shall be more 
accurately registered thanat present, This the lnventor obtains by placing 
inside a circular box or cylinder two pinions gearing with each other 
and of such a diameter that the teeth opposed to those in gear shall 
touch the inside periphery of the box. He imsures as nearly as possible 
a perfect seal by placing a strip of soft motal at the points of contact of 
the pinions andthe box. The spindle of one of the pinions passes through 
the top of the box and gives motion to a registering apparatus, 

1343. Feenins, 7. Obach, Southampton-street, Strand.—Dated 18th April, 
1874. 

This invention relates to ferries for rivers, estuaries, and other channels, 
and to apparatus for working them, parts of which are applicable te other 
purposes. A bridge is made preferably in several spans, consisting of 
soparato hollow compartments jointed together and having sufficient 
buoyancy to float, and these spans are tied down to the bottom beneath 
theiwater level so as to bo clear of shipping and less exposed to waves, 
with diagonal ties to ateady thom. Each of the compartments ts in 
connection by a float valve with a pipe into which air is forced, so that if 
any compartment leaks, the float opons the valve and air forced into the 
compartment expels the water. On the spans of the bridge are laid rails 
for the transit of the ferry vehicle, which consists of hollow base com- 
partments having nearly sufficient buoyancy to support th» load, with 
diagonal hollow columns extending upwards and supporting a platform 
above the water level. The bases of the vehicle have wheels for running 
on, under, and at the sides of the rails of the bridge, so as to steady tho 
platform in all directions, r 
paddlos, screw, or other propellers, or by driving wheels, It is preferred 
to propel it by winding on double barrels a chain fixed to each shore, such 


A.V. Newton, Chancery-lane, London, 
Babbitt, New York. —Dated bth May, 











THE ENGINEER. 








position of vulcanised india-rubber and regents (or india-rubber 

alone) with wire gauze or canvas embedded therein to prevent elongation. 

The composition is cast in a mould, the inner surfaces of the envelope 

being corrugated, 

1671. Cray Mitts, &. Cook and J. Bombroffe, Loughborough, and 7. Bakers 
Syston. — Dated 11th May, 1874. 

This invention consists in adapting to the ordinary plain or cylindrical 
roliers employed in pulverising, grinding, or reducing clay or other sub- 
stances, any suitable number of iron, steel, or other metal riba, fixed on 
the rollers so as to take a spiral, escrow, or archimedian course, and 
secured at each end by metal rings, or by scrows, bolts, or their equiva- 
lents, Or the rollers and ribs may be made in one casting, and a number 
of steel or iron studs or spikes are employed fixed to or cast with the 
rollers, and projecting from the outer surface thereof between the riba; 
the object of such arrangement —— to more completely pulverise, 
grind, and reduce the material, and thereby produce a finer clay, with 
the advantage of using up waste, and an economy in steam, horse, or 
manual power. One or more of these rollers are employed in a mill, and 
although specially applicable to pulverising clay, they may be advan- 
tageously employed for the reduction of ether substances, 

1675. Reavtatine on Controttina Comaustion, @. Dingley, Leicester,— 
Dated ith May, 1874, 

According to this invention a circular plate or disc of less diameter 
than the flue is suspended at the rear end of the boiler flue for the pur- 
pose of choking or impeding the passage of air through the said flue to 
the chimney stack. This plate or disc is carried by a vertical hollow arm 
turning on a horizontal axis, so that it can be withdrawn from the end of 
the flue when required, The lower part of the plate or disc is hinged to 
or slides upon the other part, the said lower part being capable of being 
raised or lowered by a red in the hollow arm carrying the plate or disc, 
By adjusting the position of the lower part of the plate or Nee, the pas- 
sage for the air may be increased or diminished, and the draught through 
the flue regulated. 

1686 Sewino Macuines, J. Asten, Colchester.—Dated 12th May, 1874. 

This invention consists of a peculiar arrangement of mechanism for 
driving or actuating the shuttles of sewing machines, and also of a 
peculiar arrangement of four-motion feed, suitable for sewing machines 
of all kinds. 

1693. Mitts ron CLeaninc Grains, XN. Twigge, Liverpool.—Dated 13th 
May, 1874 

This invention relates to the well-known barley mill for cleaning grain, 
and consists chietly of making the stones or discs of a wire-work disc 
covered with a plastic composition, 


1696. Sawina Srone, 2. Cox, Weymouth.—Dated 13th May, 1874 

This invention relates to certain improvements in or applicable to ma- 
chinery or ——— for sawing stone and marble and granite, or similar 
materials, and the said improvements consist, First, of an improved 
method of driving or actuating the ordinary saw frame ; Secondly, of an 
improved method of supporting the said saw frame; and, Thirdly, of an 
magreves method of regulating the lowering of the said saw-frame to its 
work. 

1718. Svurvortixne Roox-Drituire 
inn-(lelds,—A communication from J, B, 
14th May, 1874. 

This invention relates to rock-drilling machines in which the drill 


Macuines, J. WH. Johnaon, Lincoln's- 
Waring, New York.—Dated 


supporting the same, and consists, First, in operating the valve on which 
depends the reciprocating action of the drill rod directly from the piston 
by simple mechanism which will permit the free rotation on the said 
piston and of the drill rod which forma a part of the same. Secondly, in 
an improved construction of tool holder formed of two parts or of one 
pat split throughout the greater portion of its length and confined by 
bolts and by a ring and having a flange shielding the stuffing box of the 


| eylinder from the detritus which is discharged from the hole in which 


The vehicle may be propelled either by | 


barrels being relieved of lateral strain by the re of friction | 


wheels or rollers, which may be used for driving the barrels 
chain is used of construction such that it can be put together by intro- 
ducing collar pins into its links when they are turned at right angles to 
one another, which pins cannot yet out of place when the links are in 
line, or nearly so, Tho arrangoment and working of the chain barrels are 
applicable gonerally for hauling, and the chain may be used for purposes 
other than that of working the ferry, 
1607. Manvuracrurine Atconots, A. Piver, Paris. —Dated 7th May, 1874. 
In this process the temperature of the wine or fermented juices to be 
distilled to obtain alcohol is at once raised to a higher degree than usual 
in a boiler of special construction, forming the basis of a system of 
eliminating apparatus; the juices, heated by steam at high pressure 
passing through a worm within the boiler, ascend through a central pipe 
to the upper part of this boiler entering a chamber forming rectifying 
column, from whenee they run into a cooling chamber in which the 
cooling liquid is wine flowing into it from an upper cistern. The vapours 
of the ossential or empyreumatic oils produced by the heat ascend 
through a tube to enter a rectifying column, where the less volatile part 
is liquitied and collected as alcohol of bad flavour, whilst the vapours of 
casontial ofl are conveyed into a cooling chamber where they are con 
densed, The wine or fermented juices separated from the essential or 
empyreumatio oils in the first column of elimination and conveyed into a 
cooling chamber are conveyed from thence into a series of special 
rectifying columns and cooling chambers where the alcoholic vapours are 
condensed and finally collected in the purest and highest quality, whilst 
the exhausted juices entirely deprived of their volatile parts are run out, 
The process ia continuous, there being no stoppages of the distillation 
because of the mixing of a few drops of essential or ompyreumatic ofls 
with the alcohol as is now the case, and the constant watching of the 
process is no longer necessary. 
1612. Uritisine 'Litnomaron, J. @, Willans, Bayswoter.—Dated 7th May 
1874, 


This invention describes the use of lithomarye in a finely divided state 
as & substitute for fullors carth in manufactures. Its use in a finely 
divided state to mix with pulp for paper or pasteboard, and its use in 
admixture with lime, and the mixture burnt in the manufacture of 
hydraulic cement, It further describes a rotating apparatus or machine 
for grinding lithomarge and other mineral as well as vegetable substances 
to a fine powder, the fine material being carried out of the machine by 
means of a current of air applied for the purpose. 

1619. Fivip Merens ror Ontatnina Motive Power, 4. Frost, Man- 
chester.— Dated Tth May, 1874, 

This invention consists of a new combination of apparatus for actuating 
the valves of fluid meters, water power engines, or pumps, by the fluid 
prossure, The ingress and ogress valves are connected to the meacuring 
chamber or cylinder, and the main valve is worked by « small piston con- 
nected to the main valve. 

1623. Reornenative Hor Brast Stoves, C. Cochrane, Stourbridge, and 
B. A, Cowper, Great George-street, Westminster. Dated 8th May, 1874, 

This invention relates to regenerative stoves such as are employed for 
heating air for hot blast, and are known as ‘ Cowper's stoves,” the im- 
provements having for object the uniform flow and distribation of the 
flamo and of the air through the regenerator passages, © stove is made 
with a vertical flue, preferably circular, near one side, ~— the 
chimney valve, through which flue the flame rises, and with descending 
regenerator flues so arranged that tho total length of passage traversed is 
in all nearly the same, and the several regonorator passages are contracted 
at top so as to prevent any one of the passages from having a greater 
ciroulation through it than ite due proportion, 

1680. Wrarrens Usrp rm Orr, Cane Maxina, 7, Searle, Hull.—Dated 8th 
ay, 


, 1874, 
This invention consiste in making the wrappers or envelopes of a com 


A link | 


the tool is operating. Also a peculiar arrangement of mechanism for 
imparting a direct movement to the piston rod ina forward direction 
but turning the same during the rearward motion, consisting in a com 
bination of spiral grooves or ribs formed onthe same rod and in a sleeve 
thereon acted upon by aclutch. Also for feeding the entire cylinder for- 
ward in the ways in the case when a longer forward movement of the 
piston than usual is required on the vecasion of the drilling tool meetinz 
with a crevice in the rock, and which consists in a nut fitted and confined 
to the lid of the cylinder and working over a long screw extending exter- 
nally from the latter to the frame where it is attached, the said nut 
being acted upon by an arrangement of partly straight and partly spiral 
grooves formed on a second sleeve working in corresponding grooves in 
the piston in combination with a similar clutch to that before mentioned 


1815. Saxp Pours, HW. J. Kennard, Upper Thancs-street, London.—Dated 
Dalit i Ws7 
These im) ements relate to the construction of sand pumps described 
in the said li. J. Kennard’s specification, No, 1534,0f 1861, One improve- 
ment consists in limiting the stroke of the piston of the apparatus by 
providing a bridge piece at the top of the cylinder through which bridge 
piece the piston rod passes The piston bears against the bridge plece 
at the end of the up stroke, while a collar on the piston rod bears against 
tho piece at the end of the down stroke. A water-tight joint is effected 
between the removable bottom of the apparatus and the flange of the 
box, to which it is secured by inserting a caoutchoue ring in a groove 
formed in the mooting face of the flange, against which ring the movable 
bottom presses. The motion of the piston is effected by attaching to the 
— rod a rope or chain which is passed over an overhead pulley, and 
1s a weight attached to its free ond. This weight is raised by hand or 
otherwise to allow the piston to descend by gravity, and is then allowed to 
fall in order to cause the piston to make its upstroke, According to a 
moditied construction of the sand pump, more particularly applicable for 
excavating from within pier cylinders, a cylinder is provided with a flap 
valve at its lower open end and with a piston, and has a flexible or 
jointed pipe leading from near its lower end down to the surface under 
water to bo excavated, where it is attached to a nozzle penetrating some- 
what into the ground. On raising the piston in the cylinder the water, 
together with the sand or other loose material, is drawn through the 


| flexible tube into the eylinder, and on the descont of the piston the con- 





tents of the pump are discharged either into the water or into a barge 
over which the pump is suspended. 


3779. Stipe Vatves, J. H. Johnson, Lincola's-inn-flelde.—A communication 
JSrom V. Forquenot, Paris.Dated Ind November, 1874, 

This invention relates more particularly to slide valves, but is also 
applicable to other rubbing surfaces where steam is employed, apd has 
for its object providing «a more effictent means of Iubricatlon whereby the 
friction and constant wear of the surfaces in contact are considerably 
reduced. This invention consists in continuously interposing between 
the rubbing surfaces, either fatty bodies or steam, or water. which the 
stoam conducts with it, in impalpable droplets by means of small apertures 
or cells disposed on the rubbing surfaces of the valve, which apertures or 
colls receive or contain such steam, water, and oil during the working of 
the enyine. 

1604. Govrrnons, J, Roberts, Carnavon.— Dated Tth May, 1874. 

The novelty consists in the idea of governing the speed of marine 
engines by the action of the vessel at sea, or according as the propeller is 
immersed, viz., by the force of water acting through a pipe or pipes on a 
piston and cylinder, the motion of the said piston effecting in opening or 
closing the throttle valve, 


1605. Crowe Carniacr on A Pam or Wiers, J. Harvey, Richmond, 
Surrey.— Dated 7th May, 1874, 
A close carriage on two wheels, in which perfect safety in travelling is 
obtained, 
1608. Arriyino Stames to Enve vores, &c,, WH. Dockrell, Dublin.— 
Dated 7th May, 1874. 
On applying pressure by hand a hammer is brought down and fastons a 
stamp which has been brought from a box and moistened during its passage 
bot ween rollors, 


1609. Ciirrine on SuBaning ANIMALS, C, Courtois, Paris.—Dated 7th May, 
1874. 


The employment of an instrument or apparatus for shearing, of blades of 
steel mounted on one or several contres, and capable of being set without 
removing the blades, although after much work the blades can be easily 
removed and sharpened by cutlors ot others, like ordinary scissors, and be 
i liately put together again with equal facility to which they were 
takon to pieces, 
A6i}. Currine Screws 1x Woop on Meran, W. Dart, Totnes.-—Dated 7th 

‘ay, i8t4 

This provisional specification describes an improved thread cutter for 
forming the female scrow, either in wood or metal, with much greater 
acouracy and facility than bas heretofore been practicable, 


1613. Drituine anv Sowina, W. 2. Savage, Downham.—Dated 7th May, 
1784, 


The object of the invention is by one machine and at one traverse over 
the land to drop first a patch or bunch of the artificial manure, then to 
cover this patch or bunch with soil, and subsequently to deposit the grain 
or seed on the top of or in the immediate vicinity of the patch or bunch 
of manure, 

1614. Soar, A. V. Newton, Chancery-lane,—A communication from @. 
Turdani, Rome. —Dated Tth May, 1874, 

Tn the manufacture of soap the patentee takes oil or suet or other fatty 
matter, and places it in «a flat bottomed iron boiler constructed in the 
form of a truncated cone, ther with double the quantity of water and 
& proportion of oxide of calcium or quick lime rendered previously slack 
by means of a quantity of water. The whole must be boiled and mixed 
by means of a mechanical agitator, 
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1615. Fasrextwsc Meraciic Hoors on Banps, 8. Marsden, jun., Hale. 
—Dated Tth May, 1874. 

This invention consists in uniting the two ends of the hoop or band by 
passing a pin through loops formed thereon 
1616. Manine anv ornen Boicens, J. M. Hyde, Greenwich.—Dated 7th 

May, 1874. 

These improvements mainly consist in the introduction of a vertical 
furnace lined with fire-brick or having water space sides arranged in such 
manner as to admit of the fuel being principally introduced at the bottom 
of the fire, This is effected by moans of a hopper, in which the fuel is 
placed, whence it is passed to the furnace by an arrangement of screwa, 
racks, and pinions, or by a system of levers. The combustion should be 
stimulated by steam or air jets, and the furnace is applicable to the boilers 
already in existence, 

1617. Srorrixe Borries, Jans, and sucn LiKe Vessews, J. Sdwards, /ull- 
Dated 7th May, 1874 

This invention matuly relates, First, to improved stoppers for vessels 
specially suitable for bottles for aerated liquids, These in each case have 
a collar fitted on the neck of the bottle, such neck being suitably grooved 
or screwed, in which collar a tube and plug (with in the case of bottles 
for aerated liquid a valve for filling same). Secondly, filling apparatus, 
consisting of an arrangement of pipes and taps so adjusted as t) fill the 
suid bottles through the valves of the stoppers thereof, 

1620. Drawino-room on Rover Skates, H. Malcolmson, Southampton 
buildings, Holborn.—Dated Tih May, 1874 

The features of novelty of this invention constst in constructing roller 
skates in such a manner that curves and other evolutions may be per- 
formed with more ease than beretefore, by constructing them with three 
rollers two at the back and one in front, also adapting steel springs to 
akates, constructed with two or more rollers, 

1621. Sream Borcens, J. Wilson, Leeds —Dated 7th Moy, 1874. 

This invention relates to improvements in steam boilers, having for its 
object the use and employment of waterway tubes connected with a 
pendent water bore or casing so eonstructed and arranged as to assure 
increased heating surface and provide ready access to the tubes for clean- 
ing the same 
1622. Looms ron Wravino, C. Catlow, Burnley — Dated 7th May, 1874 

This invention relates, First, to improved apparatus to be used in con- 
nection with loose reeds for locking or holding such reeds firmly in post- 
tion during the beat up, and for allowing the reed to swing loose or open 
when the shuttle is caught, Secondly, tn the construction and application 
ef apparatus to be applied to shuttles for preventing or greatly reducing 
the waste of yarn when weaving from weft in the cop 
1624. Arrarates ror Burxixe Perroteum axp orarn Votatine O18 

AND Srinivas, 0, Sweenacy, PAsladelphia, U.S.— Dated 8th May, 1874 

An apparatus constructed according to this invention consists of a 
cylindrical vessel or reservoir of suitable size, This vessel or reservoir ts 
fitted with a piston or plunger working therein, and kept tight with suit 
able packing The piston, or plunger, is fitted with non-return valves on 
its under surface, or a ey or plunger may be formed of a leather 
inverted cup, so arranged that it will act as a non-return valve The top 
of the vessel is fitted with a suitable cover, having a suitable packing 
gland, through which passes a rod in connection with the piston 
Between the piston there ts fitted a spiral or other suitable spring, and 
the piston-red ta fitted with a handle for compresstay and actuating same, 


rod or plunger is operated by steam or compressed air and in the mode of | °F the piston may be provided with a weight or weights in lieu of the 


spring The cover of the reservoir is fitted with a suitable provision for 

suvplying off or spirit to the reservoir, The bottom of the reservoir 

may be provided with a pipe for conveying oil or spirit to any suitable 

atmospheric or other burners 

1626 Vesseis Containtna APRaTED and oTneR Liguips, D 
Paternoater-row, London Dated Sih May, 1874 

The construction of a vessel which admits of the ready use of carbonk 
acid gas for aerating liquids 
1627. Hortwxe Turnirs, J. J. Mitchell, Dublin. Dated 8th May, 1874 

Consists of a combination of machinery to perform the several opera 
tions of paring, hocing, harrowing, and thinning out the turnip plants at 
one operation while the machine is in motion 
1629. Ratsino ann Lownaino Gaseuiers anp Cuanpeniens, &. Kaul- 

bach, Gower-street, London Dated Sth May, 1874 

The great feature of novelty in this invention is that the inventor dis- 
ponses altogether with counterpoises and effects the purpose they have 
hitherto fulfilled by means of pressure applied from the top of the outer 
to the inner tube of the gaselier. This pressure is so contrived that it 
can be adjusted with the greatest nicety to support any weight when the 
gasclier or chandelier is drawn down or left to itself, but ceases to be 
exerted the moment the action of pushing it up again commences, 
so that the only effort required in raising it is that necessary 
to overcome the actual weight of the gaselier Thus the many tneon 
venionces attending the use of counterpoises are got md of This inven 
tion is likewise applicable to window sashes as described in the spocttioa- 
tion, and to all cases of a similar nature 
1631. Raiway Carnage and oTrnre 

Stamina, J. M. &, Baker, Southsea Dated Sth May, ists 

The feature of novelty of this invention consists In constructing an 
appliance for preventing the noise occasioned by the slamming of ratiwa 
carriage and other doors, and consists of an india-rabber baffer in con 
nection with a spiral spring fixed into a horizontal hole in the “jamb” of 
the door and allowing part of the buffer to project from the hole. Oa the 
*atyle” of the door opposite to the buffer is fixed a plate, which when it 
comes in contact with the buffer checks the impulse piven to the door 
and depresses the spiral spring, thus allowing the said door to be closed 
without noise 
1634. Rerovenina Puoroerarmic Neoatives anp Posirt ves, A. M 

Clark, Chancery-lane A communication srom C. 1, Lambert, Paris 
Dated 8th May, 4, 

The invention chiefly consists in the application of a translucid shoet on 
each side of a negative or positive proof, and in the method of quickly and 
readily retouching by the aid of a galvanoplastic or other powder with the 
assistance of a stump, 

1635. Sewine Macuines, G. W 
1s74 

Tho First part of these improvements relates to giving motion to the 
shuttle in lock-stitch machines; Secondly, to the feed motions, Another 
part of the invention relates to improvements in the method of winding 
the reels or spools of lock-stitch machines. The invention also relates to 
the method of arranging the motions or apparatus so as to make a cheap 
and good machine. 

1687. Wicks ror [Liusinatina Purroses, J. F 
th May, 1874 

This invention consists in making wicks for illuminating purposes of 
animal or vegetable fibres or mixtures thereof, felted together so as to 
produce a wick of a homogeneous nature Chat will allow of amore perfect 
combustion than the plaited wicks now employed. 

1638. Smoornina Inons, C. H. F. Pfeifer, Stockton-on-Tees, 
May, 1874. 

This invention has for its object improvements in smoothing trons, and 
relates te the construction of such irons so as to be heated by gas jots 
issuing from suitable burners arranged within air spaces in the body of 
the tron, in such manner as that the yas shall be thoroughly consumed, 
and by its flame shall equably heat the entire bottom or smoothing sur- 
face of the iron, 

1639. Curmye, Siucina, any Pucrina Torsxirs anp orner Roots, A, 
Hempated, Grantham, —Dated th May, 1874. 

The invention consists, First, in a novel construction and arrange- 
ment of parts whereby the machine may be readily and quickly arranged 
to work as either a cutter, slicer, or pulper as may be desired. The 
invention consists, Secondly, in a novel mode of fixing the small knives 
to the bar. The invention consists, Thirdly, in a novel mode of mounting 
and fixing the pulping knives, 
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1640. Litnocrarimic ann Lerren-raess Prrsting Macuinery, @. Mann 
and C. Pollard, Leeda, and I. B. Watt, Glasgow — Dated Sth May, 1874 
These inventions consist of several improvements relating to the 


adjusting of the lithographic stone in printing machines, and for msuring 
more perfect register of sheets while printing. Also a more equal distri 
bution of ink both on the inking table and when passing over the stone, 
by the rollers moving diagonally and with a regulated pressure over them, 
Also 4 method of covering inking and distributing rollers with cut strips 
of leather, instead of whole skins, as is usually done, by means of which 
the said strip obviates the necessity of sewing, and secures more lasting 
properties of the leather on the rollers. 

1641. Sream Exornes vor Cranns, Hoss, anp Evevarors, 4, Herring, 

Bow — Dated 0th May, 1874. 

The said improvements consist in the peculiar construction of a cock 
whereby the admission and exhaust of the steam are regulated, and in the 
combination of the said cock with the cylinders and trunnions of a steam 
engine. 

1642. Macninery ror Worktne 
Hiswiek.— Dated Wth May, 1874. 

The chain used for turning the gate is made fast at one end to the 
masonry, and the winding machinery is on the gate, or the chain is con- 
duvted over pulleys and over the heel post of the gate to winding 
machinery, or shaiting may similarly be passed over the heel post to 
effect the same object. Water under presswre is also used for scouring 
the ways. 

1648 Morive Power ny Hyprostatic Parssvar, J. Wilkinson, Louth, 
Dated 0th May, 1874, 

Motive power is obtained by the alternate clevation and depression of 

the surface of a body of water contained in it reservoir, A hollow 
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orizontal cylinder is placed in the water, the same being Open at one 

nd and closed at the other, and having therein a disc capable of working 

therein in an air-tight and water-tight manner. In order to actuate the 
disc air is forced by means of pressure exerted u a body of air con- 
tained in a receiver in proximity to the reservoir through a pipe which 
communicates with the chamber or space between the disc and the closed 
end of the lever. The cylinderis attached tooneend of a pivoted lever which 
is in the interior of the reservoir, ome being attached to the other end 
thereof. Upon air being forced into the air chamber the disc is driven 
towards the open end of the cylinder, thus displacing the bape 7? igen 
contained therein, and consequently raising the elevation of the surface. 
The cylinder at the same time, in consequence of having been lightened, 
rises, and the opposite end of the lever is depressed, thereby lowering the 
huoy. The latter displaces a portion of the water, the surface of which is 
still further elevated. The alternate elevation and depression of the sur- 
face of the water is applied as a moving power for the purpose of actuating 
machinery by known means. 

1644. Treatinc Puospuates or Lime, EF. P. H. Vaughan, Chancery- 
lane.—A communication from V. F. Léonard and Count Huyttens de 
Terbeco, Paris.— Dated 9th May, 1874. 

The object of this invention is improvements in means and apparatus 

for facilitating the extraction of the soluble tituents h t 








' 1658. Tramway Carnriaces, D. Greig and R. Burton, Leeds.—Dated 9th 


May, 1874. 

This provisional fication describes employing an auxiliary wheel or 
wheels, to be Teen tase contact with the’road an required to obtain 
a ter grip. The tramway are constructed with locking gear. 

fferential gear may be applied to the driving wheels, so that they may 
both have their full driving power when turning curves. 

1659. Lock Gates anp Carssons, P. G. B. Westmacott, Elswick — Dated 
9th May, 1874. 

Vertical balks of timber are cut so as to fit together side by side like the 

staves of a cask into an arched form. The ks are impregnated wi 
te, and are d the one to the other by bolts, so as tu forma 





water-tight joint. The gato may be provided with a strut or tie. A gate 
thus formed has no bolt holes passing inwards from the convex face. 


1660. Sewine Macurnes, F. Curtis, Boston.— Dated 9th May, 1874. 

This provisional specification describes, First, a method of sewing by 
the use of two upper threads and a lower thread, and securely in a needle 
having two or more eyes near its point, ior receiving the two threads, one 
in , the advantage of this being that the size of the needle is greatly 
reduced, the holes in the materialare very tightly filled, the stitch is very 
serene, and at the same time very tal if desirable, by various 








= is ol 

lime tor agricultural purposes, ‘The apparatus is composed of a skeleton 

drum containing the phosphates and revolving in a trough charged with 

a mixture of hydrochloric or nitric acid and water, and the product of 

the operation may either be applied direct after neutralisation as liquid 

manure, or reduced to a solid state by after poration and t t by 
sulphuric acid alone or combined with fertilising salts. 

1645. Rir.es anp SHorGuns, W. R. Pape,j Newcastle-upon-Tyne.—Dated 
9th May, 1874. 

The improvements consist, First, in a top lever or 
ays along the top or crown head of the stock, and b n 
in those guns or rifles which have hammers or cocks, Also in the lump 
always resting against the bolt when the gun is open for the purpose of 
having the cartridge inserted ; those two parts always pressing against 
each other remove all jar or blows usual in snap or self-locking guns or 
rifles, causing the movement to become a dual easy pressure, 
removing all blows and friction from the bolts and lumps, 

1646. Removine Dirt rrom Boots, SHors, anp GoLosues, J. 0. Spong, 
King William-street, Strand.— Dated 9th May, 1874. 

The object of the invention is to effect the more easy removal of dirt 
from boots, shoes, and goloshes. In place of one continuous blade or 
bar, the cleansing surface is made up of a series of loose recking surfaces 
supported on a common axis, and formed each atone end of a lever or 
arm, the other end of which is enlarged so as to form a weight thereto, 
adapted to cause each surface readily to follow any irregularity on the 
under or side surfaces of the it, shoe, or golosh. In some cases the 
improved arrangement may be combined with an ordinary scraper. 
In place of weighted ends to the loose rocking pieces, spring presaure may 
be employed. 

1647. SreaM Invectors orn Evectors, B. Hunt, Serle-street, Lincoln’s-inn- 
Jields.—A communication from the National Tube Works Company, 
Boston, U.8.—Dated 9th May, 1874. 

This invention relates to that class of steam injectors or ejectors which 
employ a solid stem or spindle connected to a suitable steam valve, or 
arranged to work independently thereof. The object of the invention is 
to effect certain new and useful improvements in the construction and 
operatiia of injectors, so as to allow an injector to be worked at a very 
low or at a very high range of steam pressure without adjustment of its 
cones, and at an elevation of 5ft, to 6ft. above the feed tank, to allow the 
ready removal of thespindle and steam valve from, so as to give access to 





thumb-piece, which 
t the 1 





reads. The invention consists, Thirdly, in a peculiar con- 
struction of the machine whereby the inventor is enabled to instantly 
remove the main working parts, wipe them clean, and return them to place 
without nomenrs er essential portion of the machine, thus enabling 
ped machine to always in perfect working order at a few moments’ 
notice. 

1661. Repvuctvo tux FricTionaL RESISTANCE TO. THE MOVEMENTS OF SLID 
Vatves, F. H. Oclee, Swinton, and J. Woodcock, Dukinsield.—Dated 11th 
May, 1874. 

This invention relates principally to the slide valves of steam engines 
and locomotives. The slide valves rest upon rollers which roll upon the 
valve face and which are provided with teeth to gear with racks upon the 
valve or valve face, or are formed with gudgeons which work in bearings 
formed in a sliding frame. 

1663. Puriryine O1Ls AND OTHER CompounDs oF CaRzoy, J. Steedman, 
Glasgow.— Dated 11th May, 1874. 

This invention consists in passing the vapour of the carbonaceous com- 
pound through animal or vegetable charcoal, coke, or an earth, or through 
any pound or bination thereof. 

1664. Preraninc on Treatine Straw, Jute, &c., FOR Parer Puce, M. 
Henry, Fleet-street, London. —A communication from E. Nousse, Parvs.— 
Dated 11th May, 1874. 

The invention consists in treating straw, Frag or other material used 
for the production of Lon ye ye mo d pulp, with lime and chlorbydric or 
hydrochloric aeid (instead of salts of soda) for the purpose of rendering the 
cellulose free for the production of paper or paper pulp. 


S008. Seven Furniture, 7. Kendrick, Balsall Heath.—Dated 11th May, 
a 








Hitherto coffin furniture has been ornamented by stamping and then 
being finished by japanning in dead colour and relieving with varnish. 
The inventor dispenses with this by substituting the ornamenting with 
any desired pattern by transferring. 
ee Brakes, J. Clark, Silchester-road, Kensington.—Dated 11th 

May, 3 

Suoestng in links a triangular arrangement of pulleys and struts, and 
connecting the same by pulling rods to the levers of the brake blocks, so 
as to pull the latter with considerable force upon the carriage wheels. To 
fit up an arrangement of pulleys to operate with a line on the roof of the 
jer ip a so that the guard or driver can apply the brakes on an entire 

rain t ly 





the interior of the injector, without uncoupling it from its ti 

with the engine, and to destroy the action of lifting water and make a 

feed heater of the injector to prevent the freezing of water in the feed 

pipe. 

1648. Joists or FisHinc-rops, GAFF-HOOKS, AND SIMILAR ARTICLES 
J.D. Moultroy, Edinburgh.—Dated 9th May, 1874. 

The parts of the fishing-rod are held together by means of a spring, 
which in its principle and operation resembles that which holds up an 
ordinary umbrella. This spring is fastened to the socket of the rod, and 
when the socket is placed in the ferule, the spring issues through a cut 
made inthe ferule, and by assuming its natural position, holds the 
socket and ferule together. A simple pressure of the thumb on the 
spring forces it into an incision made in the socket to receive it, and thus 
the two parts can be taken asunder. 

1649. Lappers ror Venetian Butxos, M. B. Westhead, Manchester.— 
Dated 9th May, 1874. 

This invention consists in the use of metallic rivets or clamps for 
uniting the straps to the tapes. 

1650. Warerrroorine AnD Preparine Leataer, J. Frankenburg, Man- 
chester.—Dated 9th May, 1874. 

This invention consists in waterproofing and preparing leather by 
coating it with a solution of india-rubber in naphtha combined with other 
chemical agents. The leather is thus rendered pliable and perfectly 
impervious to moisture, and consequently particularly suitable for being 
made into leggings, bags, and other articles. 

1651. Cuarr-cuTTinG AND OTHER Macuinery, W. Wilson, Bebington, and 
J. Battersby, Bedford Leigh.—Dated 9th May, 1874. 

The features of yy in this invention consist in dispensing with 
levers and weights for the purpose of exercising the necessary pressure 
upon the top feed roller and rising mouthpiece of chaff-cutting and other 
similar naakineee. and substituting spira! tallic or other suitable com- 
pression or extension springs to the purpose, such springs being dispos 
in suitable recesess on each side of the feed box, and acting upon studs 
projecting frora the sides of the rising mouthpiece. 

1652. Air anp Gas Enornes, B. Butterworth, Manchester.—Dated 9th 
May, 1874. 

This invention is applicable to the air and gas engines for which letters 
patent were granted to Charles Denton Abel, on the 12th February, 1866, 
No. 434, This invention consists in keeping the cylinder and exhaust 
valve cool by forcing the water from a large cistern through the jacket or 
chamber surrounding the cylinder and through a jacket applied to the 
exhaust valve with its pipes. 

1653. Horsesnoes, R. Steers, Grosvenor Park, Camberwell, and G. F. 
Druce, Brighton.— Dated 9th May, 1874. 

The horseshoes are to be made either of leather, gutta-percha, or a 
compound of gutta-percha and sand, gravel, granite, Derbyshire spar, 
emery or other similar substance, or any two or more of them. The shoe 
is formed from the material by cutting, stamping, punching, lding, 
or other similar means. Theshoe may be of two of more thicknesses of 
the material. The shoe may be fixed to the hoof by nails countersunk or 
by any adhesive compound. 

1654. Growixo or Traisinc Hop Piants anp Fruit Tregs, £, T. 
Bowden, Tenbury.— Dated 9th May, 1574. 

According to this invention suspended trainers are used for growing or 
training hop plants and fruit trees, and shields or heat reflectors for 
reflecting heat to the plants growing on the trainers. The said trainers 
consist by preference of shoots of trees used singly, or two or more ma; 
be connected together. They are provided at top and bottom with hooks 
or fastenings by which they may be suspended to strained wires carried 
by posts. Or strained wires or chains having eyes or rings in them are 
used, through which eyes or rings the strainers are passes and suspended 
by cross pins. The trainers in this case may be suspended either 
vertically or in an inclined position. The shields or heat reflectors consist 
of sheets or plates of zinc or other metal laced between or among a series 
of back wires strained to posts, a series of front wires on the same posts 
being used to suspend the trainers. These shields or heat reflectors may 
be used separately instead of in conjunction with the training apparatus, 
1655. Looms ror Weavine, J. Butterworth and W. Dickinson, Burnley.— 

Dated 9th May, 1874. 

The object of this invention is to so construct and operate the dobby as to 
ease the healds by securing the holding of the pattern levers. Secondly, 

n the use of reciprocating and intervening catches in connection with a 








1667. Reoisterine Ticket Pcncues, W. R. Lake, Southampton-buildings, 
London.—A communication from the Foreign Cancelling Punch Cam- 
pany, Incorporated, Buffalo, U.S.—Dated 11th May, 1874. - 

One part of the present invention relates more particularly to an im- 
provement in the construction of the register actuating mechanism for 
the purpose of preventing the ringing of the bell without operating the 
register, which has ti been plished by partly closing the 
handles of the punch, and raising the bell hammer to such a degree that 
by suddenly allowing the handles tv spring open the bell will be rung, 
while this movement of the handlez is enaiiclans to move the register. 

Another part of the said invention relates to improvements in the means 

for locking the covers of the bell and register case, 


1668. Recisrerinc anv INDICATING IN GaMEs, C. Beck, Strand, London.— 
Dated 11th Moy, 1874.. 

This consists of a fixed back plate carrying mechanism (ratchet and 
paw)) and sounding appliances; also counting apparatus, the face or dial 
of which can seen from the outside when a front plate is opened, 
The spindle for operating the mechanism also moves a disc or sheet of 
paper, on which can be marked the time of the play and the amount 
Pp id, this being done upon an exposed portion, which becomes enveloped 

y a turn of the spindle. 

1669. IspicaTING THE SPEED OF ENGINES AND THEIR Snarts, A. Hogg, 
Liverpool.— Dated 11th May, 1874. 

An apparatus constructed according to this invention consists of a 
hydraulic cylinder, within which worksaram. On one side of the ram 
there is formed a tapered slot or groove, gradually diminishing towards 
the top of the ram, and widening towards the base thereof. A suitable 
distance the cylinder is provided with a transverse slot, so arranged 
that it will intersect the vertical tapered slot on the ram, so that as the 
ram rises the water or other liquid finds its way up the tapered slot in 
the ram, and escapes through the transverse slot in the eyilnder in pro- 
portion to the speed with which the water is pumped into the cylin- 
der and the distance the ram is lifted and the space opened for over- 
flow, for as the ram rises the overflow is increased, and as the ram falls 
the overflow is cut off. Underneath the hydraulic cylinder there is fitted 
a suitable hydraulic pump, which is by preference double-acting. The 
hydraulic cylinder is conn to the pump by means of a pipe, which 
enters the cylinder immediately below the ram with the tapered slot. 
Below the pump there may be fitted a small reservoir or tank, and round 
the cylinder there is fitted a casing to carry away the overflow, and to 
return it to the tank. 

1670. Gaseviers anv Gass Suapes, J. M. Stuart, Queen Victoria-street, 
London.—A communication from A. P. Stuart, Wellington, New Zealand. 
—Dated 11th May, 1874. 

According to this invention the arrangement of chains and counter- 
poise weights is retained, but the water joint is dispensed with, and in 
place thereof a flexible tube is provided to connect the rising and falling 
portion of the gaselier with the descending pipe, which is in direct 
communication with the fixed — of pipes by which the gas is sup- 
plied. A perforated shade or globe is also described 
1672. Caustic ALKALIEs AND Carpontc Acip, J. H. Johnson, Lineoln's-inn- 

fielis.—A communication from C. Juron, A. Imbert, J. Juron, and L. 
Lous, Paris.— Dated 11th May, 1874. 

This invention relates to the conversion on a commercial scale of alka- 
line carbonates into caustic alkalies by a dry method, and to the pro- 
duction of carbonic acid ; and ists in introducing steam at a suitable 
pressure into a furnace or tube, in which it is superheated, and then 
causing such superheated steam to pass through or to come in contact 
with the mass of carbonate to be converted, such carbonate being placed 
in its ordinary dition in a ptacl d of copper or aluminous 
clay. 

1673. Torrrpo Boats or Vessets, S. D. Caldwell, Buffalo, U.8S.—A com- 
munication from J. L. Lay, Buffalo.—Dated 11th Muy, 1874. 

This invention consists of a torpedo boat so arranged that the engines 
of the boat are controlled from the shore by means of an electric current, 
and the boat is also steered in a similar manner. The magazine in the 
boat may also be exploded in « similar manner. 


1674. Bituminous Mastic on Cement, M, Rae, Uphall.—Dated 11th May, 
1874. 
The invention ists in the of a bituminous mastic or 


cement by taking crude shale tar (obtained in the distillation and refinin, 
of mi 1 oil from bituminous shale), and freeing it from sulphuric an 
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single brander or knife. Thirdly, in apparatus for raising the sheddi 

levers; and, Fourthly, to means of operating the shuttle boxes. 

1656. Transmission oF Motion tn Macuinery, W. R. Lake, Southampton- 
buildings, London.—A communication from F. M. BE. Helmer, Paris.— 
Dated 9th May, 1874. 

This invention relates to the transmission of motion and is applicable 
te al] kinds of machines. It is a practical application of a geometrical 
principle. Itgives economy of metal, of space, of workmanship, and 
friction when this mechanism is employed for transmission in workshops, 
especially in cases when large gear wheels and og are used. Thesaid 
invention is applicable to hydraulic ap} tus for transmitting the move- 
ment thereof to the interior of workshops, It may be applied to the 
shafting of marine steam engines, and in all cases where it is desirable to 
double the number of revoluti with titude and without vibra- 
tion. oe 
1657. Cuttivation or Lanp By Steam Power, D. Greig and R. H. Shaw, 

Leeds.—Dated 9th May, 1874. 

This provisional specification describes constructing the anchoring 

ulleys so that only one centre or axle is required, the 1 
jm and all intermediate or reducing gear being mounted on the same 
centre or axle as the anchoring pulley and receiving the required motion 
therefrom. Also using the headland rope as a means of stopping the 
anchoring pulley when it has travelled the required distance, and when 
the anchor has arrived at the end of the work it is lifted out of the ground 








other acids, and by a further treatment from a 
and contained water. It may also be prepa’ 
tarry products obtained in the production of coal or illuminating gas, in 
the production of what are known as coal oil or paraffine oils, as described 
in the inventor’s patent, No. 3308, 1872. To the mastic thus obtained 
are added about 15 per cent. of aluminous earth and about 35 per cent. 
of sand or grit, and the products can then be used for street paving and 
other purposes, 


rtion of the light oils 
from coal tar or those 





vessels, or for army uses and other Purposes, the main feature of the in- 

vention being the packing of the whole onge, including legs and blowing 

appliances in a - forms part of the forge, and which can be 
easily ted. Third part of the invention relates to the con- 
struction of a forge for heating rivets in boiler shops, iron shipbuilding 
qe. &c., and ists in a peculiar arrang t of grated basket or fuel 

older for holding the rivet, and placed in a cast iron frame provided with 
suitable lids, through which tongs are inserted for introducing or with- 
drawing the rivets, the whole being operated by a fan and mounted on 
legs, two of which are provided with wheels, so that the forge may be 
easily shifted from place to place. The Fourth and last part of the in- 
vention relates to an imp’ mt in fan bl made with the view of 
increasing their efficiency and of obtaining an uniform blast, and consists 

essentially in forming the inner es of each of the fan blades with a 

ig tal continuati tric with the fan shaft. 

1678. Kwire or Ixstroment For CutTTinG AND SHapinc Boot AND 
OTHER Laces on THonos, W. B. Gedge, Strand.—A communication 

rom L. Rygauz, Paris.—Dated 12th May, 1874. 

e object of this invention is to provide the workman with a tool for 
cutting and shaping laces or thongs without changing either the nature 
or the number of the tools which he now uses. The knife now most 
used by the bootmaker is the instrument which is by this invention con- 
verted into a lace-cutter and a draw-plate for shaping the lace after it is 
cut. The means adopted for making the knife also a lace a 
ment is as follows ;—At the head or end opposite ita point the knife is 
ose with a hole—this hole is not, however, pierced in a straight line, 

it is cut sloping at a suitable angle through the thiekness of the metal. 

his method of perforating the metal gives two bevelled cutting edges 
more or less sharp ding to the t of bevel. Each face of the 
knife thus gives a lace cutter, inasmuch that either face may be used in- 
differently. The method of making a lace is very simple: Take a round, 
or partially rounded piece of leather, cut a small tongue with the poiut of 
the knife, pass this tongue into the bevel opening, and draw upon it 
until the entire —_ is converted into a lace or a thong. The draw holes 
are simply small openings varying in diameter, by passing the cut lace 
through which its sharp edges are removed, and the lace from square 
becomes rounded, and may be made still more round by passing it through 

a smaller draw-hole, and so on. 

1679. CLearina anp Smooruine Spun SiLK, YARN, AND OTHER LIKE 
Tureaps, E. A. Cowper, Great George-street, Westminster.— Dated 12th 
May, 1874. 

This invention relates to the clearing and smoothing of spun silk, yarn, 
and other threads by passing them round a number of successive rollers 
or pulleys lying in planes at different angles round the threads, so that at 
each roller or pulley the on-coming thread grips knots or projecting fibres 
on the side of the leaving thread next to it, and causes them to be drawn 
off. Instead of fixing the rollers or pulleys in planes at different angles 
round the thread, they may be mounted in frames and tilted to such 
various angles, or they may be fixed in one plane and the thread turned 
on itself as it passes them successively, the object being to present to the 
gripping action many portions of the thread’s periphery. The detached 
fibres or flocculw are caught by an electrical conductor, and the rollers or 
pulleys are cleared of the fibres by jets of steam or compressed air directed 
against them, the fibres being thus driven into a sifting box or chamber 
where they are retained for future use The ordinary ‘‘ gassing” of the 
threads may be applied in combination with the clearing. For pre- 
venting fibres from adhering to clearing rollers or pulleys. wires, or blades 
of inclined or helical form are mounted near their peripheries to detach 
and guide off such fibres. 

1680 Furnaces, P. Jensen, Chancery-lone.—A communication from J. M 
Ayer, Chicago, U.8.—Dated 12th May, 1874. 

According to this invention the fire chamber is provided with a suitable 
grating and ventilating opening, which may be made adjustable in order 
to govern the amount of craught admitted to the furnace. The rvof of this 
chamber is made to incline at a suitable angle downwards towards the 
chimney or stack. Tbe wall or partition, commonly known as the “‘ fire 
wall,” stands between the fire and puddling chambers. The upper or 
free portion of this wall is provided with an open flue or secondary com- 
bustion chamber, which forms the upper portion of the fire-wall, and is 
made continuous at each end with the secondary combustion flues which 
open outside the furnace after passing a suitable distance through the 
same. These flues have regulating iouwe. The upper face of the 

dary busti hamber is made at a bevel or angle substantially 
opposite to that of the roofs and the lower free portion of the upper fire 
wall. The puddling chamber has a roof inclined at an angle parallel to 
the roof of the fire chamber: it is also provided with a door through 
which it is supplied with piles, metal, or other material to be heated, and 
by means of which said chamber may be inspected. This chamber is also 
provided with an exit pipe, commonly called the ‘* velvet flue.” The fire 
chamber is Yr at the rear of and below the floor of the puddling 
chamber, and it is preferred that the difference in height between the 
floors of the two chambers shall equal the height of the fire-wall. 


1681. Vorntixc Wirz, J. J. Richardson, Horsforth, Leds.—Dated 12th 
4 




















May, 1874. 
Euploying stones parallel on the face, and moving the work relatively 
to the stone, or v:ce versa. 


1682. Movutp CanpLes, AND IN APPARATUS THEREFOR, A. Field, Upper 
Marsh, Lambeth.—Partly a communication from R. Wuenschmann, 
Leipzig.—Dated 12th Mvy, 1874. 

This invention relates to the manufacture of mould candles with 
tapering lower ends, such «s described in J. L. Field's specification, 
No. 3032, of 1861. According to one improvement the candle mould is en- 
larged at the upper end, and in this enlargement is placed a separate 
mould for the tapering end, divided longitudinally into two or more parts, 
so that when the candle is raised up out of the mould the mould for the 
tapering end is raised up with it. and is then removed from the candle 
and replaced in the candle-mould. According to another improvement 
the candle is cast without a wick, but on a central core which forms a 
hole in the candle, into which the wick is afterwards inserted. The 
mould for the tapering end is arranged in a similar manner to that above 
described, but in this case not divided. 

1683. Wrovont Iron, W. Hunt, Hadley.—Dated 12th May, 18™@. 

According to this invention pig or cast iron or refined iron is melted in 
acupola and run into a converting furnace, in which it is subjected to 
the action of blast delivered through it from one or more tuyeres, 80 as 
thereby to partly decarbynise the iron. The partly decarbonised iron is 
then run into a charcoal fire or puddling furnace, er into a furnace made 
specially to receive it, where it is converted into wrought or homoge- 
neous iron by the ordinary treatment. 


1684. Tetrcrarnic SiGNALLING Apparatus, W. A. Camp, New York.— 
Dated 12th May, 1874. 

The object of this invention is the transmission of conventional signals 
from a number of signal boxes placed at intervals along circuits, all con- 
nected with a coseding apparatus at the central stations. 

1685 Musicat Instruments, J. B. Hamilton, Oxford.— Dated 12th Mey 
187 


4. 

A mode of facilitating quickness of speech in a reed and string instru- 
ment by allowing 4 current of air to impinge a segment of the string. 
1687. Treatine York or Eco, J. Pollak, Vienna.—aA communication from 

Herr Lengsfeld, Vienna.— Dated 12th May, 1874. 

The yolks are well stirred or agitated, and a little peach oil is added. 
The mass is spread on smooth surfaces and dried. It is then scraped off 
and pulverised, 

1688. Paintine or Devicina or Carbs, M. H. Cowell, Buffalo, U.8.— 
—Dated 12th May, 1874. 

This invention consists in a game to be called ‘The Puppet Show of 
Punch and Judy set to cards,” to be played with sixty-four cards made 
po me for the purpose, and consisting of four aiffvrent suits (called 
colours), fifteen cards to each suit, and having a distinctive colour for 
each suit (four colours). The cards of each to be marked 1 to 10 re<pec- 
tively, cither in figures or symbols, or both in the respective colour of the 
suit, and called “tableaux” cards, the remaining five of each suit ure 
called puppets, and are ted distinctive pictures on each. In 
addition there are four odd cards called scallawags, with their individual 
characters represented thereon. These complete the sixty-four cards. 
The numbers and names of all the cards to be printed on each, as well as 
a distinctive picture (in colour) in the centre of each card. The game to 
be played by from four to twelve persons with or without counters. 
1689. ArtiriciraL Fuvet rrom Sewace Deposits, G. Alsing, Preston. — 

Dated 12th May, 1874. 

The novelty of this invention consists in utilising sewage deposits, night 

soil, and other dry and moist manurial matters, by mixing it with other 











1676. Forotno Metats, A. M Clark, Chancery-lane.—A icati 
rom A. L, 8. Chenot, Paris. —Dated 11th May, 1874. 
is invention relates to improved ae for forging, stamping 
swaging, or Se metals, ing rocks. and other purposes ; the dis- 
tinguishing features consisting, First, in the application of one or more 
diap! ms in the atmospheric hammer cylinder, whereby a very 
powertul machine is uced in a small compass. Secondly, in providing 
means for ees e pistons of these air cylinders by means of gases, 
vapours, or liquids, so as to impart direct rectilinear motion thereto. 
1677. Porraste Forces or Furnaces, J. H. Johnson, Lincoln’s-inn- 
fields.—A communication from De W. C. Baxter, Philadelphia, U.S.— 
Dated 12th May, 1874. 

The First part of the invention relates to the peculiar construction of 
portable fo described hereafter, with the view to the attainment of 
simplicity, htness, durability, and stability, and consists essentially in 
th it of t ht iron tubes 





ready fur travelling on the road by means of the ploughing ro 
by the engine and coupled to the end of a lever attached to the axles of 
tho anchor carriage. 





e employ ug and sockets in lieu of the 
cumbrous construction erally adi id part of the in- 


lopted. The Secon 
vention relates te the Seerrustion of portable forges for use on board 





car , deodorising, bituminous, and other suitable material for the 
purpoge of making it into a useful and cheap artificial fuel. 
1690. BLEeacuING, H. Potter, Manchester.—Dated 12th May, 1874. 
This invention consists in placing the yarn br fabric on perforated 
— in aclosed vessel capable of resisting a pressure of about 2800 Ib. 
the square inch, and in causing a circulation of hot water through the 
same at a pressure of about 200 lb. per square inch, which is kept up 
until the operation is completed. 


1691. Locomotion to Licut orn Heavy Venicues, 8. J. Sands, Clapham.— 
Dated 12th May, 1874. 

This invention relates to improvements in the means of and apparatus 
for locomotion applicable to cabs, carriages, and other t or heavy 
v to tram cars and railway purposes, to be as follows :—The 
feature of novelty of this invention is that the wheels or substitutes have 
no fixed centre but are fixed to the body of the carriage or frame by 
pulleys which are made with flanged rimssecured by bosses or axles to 
the side of carriage or frame and thus rotate with them. 
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1692. Serarnatine Tin “— * ns or Curtines, 4. Browne, Richmond- 
hill.—Dated 12th Muy, 18 

The feature of novelty of this invention consists in separating the tin 
from scraps of tinned or terne plates by means of the fumes of sal- 
ammoniac. i ™ ap 
18904 Cooimc ann Detivertsc Liquips ror Drinkine, 4. r 

Frith-street, — communication from C. L. Ridgway, Boston, U8. 
—Dated 13th May, 1874. 

The said invention velahes to a novel and simple apparatus for age 
ale, beer, or other liquids from a barrel or fount and cooling the sai 
liquids, and supplying it in a cool and ble condition to be drunk ; 
and the said apparatus for cooling and delivering ale or beer is in some 
instances combined with a soda water fountain or apparatus for supplying 
soda water or other effervescing liquids. 

1697. Cases ror JEWELLERY, F. Holtermann, Hamburg.—Dated 13th May 


4. 

The iii of this case consists in making jewel cases with a movable 

ivoted interior cushion or bed, which is raised to any desired slant or 
Cane by a spring placed underneath such cushion ; and which is 
lowered by means of a metal band orwire attached to the free end of the 
said sming, and passing through the bottom of the case and along the out- 
side of the lid thereof, so that on closing such lid the said spring is drawn 
down, and with it the cushion, to the bottom of the case. 
1608. Gas Meters, W.J. Warner, South Shields, and W. Cowan, Edin- 

burgh.—Dated 13th May, 1874. 

These improvements consist in the construction of the wheel or drum, 
with an inner wheel, of a little — diameter than the dead portion of 
the wheel, within which the fluctuations in capacity of the combined 
wheels may take place, by which means perfect accuracy is practically 
attained, with considerable variation in the water line, and an increased 
range of float. In one form the inventors place within the ordinary wheel 
an inner wheel of the same make as the 0’ wheel, but with its 
inlets at the back of the measuring wheel, and its outlets opening into 
the measuring chambers, or quarters of the wheel. The radius of the 
inner wheel isa little more than the distance of the highest water line 
above the axis of the meter, the small wheel therefore nearly corresponds 
with the internal dead portion of the ordinary wheel; and the depth of 
the wheel is that of half or about half the depth of the ordinary wheel. 
Now as the inlets of this inner wheel are open to the case, and commen 
outlet of the major or measuring wheel, it will be seen that as the major 
wheel revolves, the smaller chambers must be filled with measured ge 
and as the outlets open into the large chambers of the measuring wheel 
as they are filling, there must be at each revolution of the wheela quantity 
of gas brought back from the measured portion equal to the capacity of 
the inner wheel, and as this varies with andisin the same ratio, and 
directly as the variable portion of measures of major wheel, there will be 
no practical variation in the measurement by variation of the water line. 
In another form, the amall wheel is placed in the front purt of the ordi- 
nary wheel, immediately under the cover. In form the inlets of 
small wheel are within the chambers of major wheel, and the smaller 
wheel discharges its gas into the cover. The cunstruction of the chambers 
of the small wheel is the opposite to that of the usual wheel of ordinary 
construction ; the gas being made to pass through the small one from the 
back to the front, the inlet hoods (having no hollow cover)being thus 
placed at the back, and the outlet hoods at thefront of this wheel. The 
diameter of the small wheel must be such that the hoods may be 
always sufficiently above the water to insure the compensating action of 
this wheel There being two forms of the combined wheel, one with the 
ends of the two wheels in nearly the same plane as the back, and the other 
with the two ends atthe front, the depth and diameter of the small wheel 
depends upon which of the two forms is adopted. The combined wheel 
may be constructed with any convenient number of chambers, and the 
inner wheel may havea greater number of chambers than the major one, 
and be made in other forms than that of the ordinary wheel. A wheel 
may be constructed, too, combining the two forms, that is to say, with two 
small wheels placed within the major wheel, one with its inlets open to 
the chambers, and the other with its inlets external to the major wheel. 
Instead of the inner or com’ ting wheel being within and attached 
to the meneaing wheel, a combination of an ordinary wheel with another 
of iderable less capacity (constructed in the usual way, the two 
being coupled together by spur wheels or other equivalent hanical 
means) may be used for extracting the compensating portion of measured 
gas, the smaller wheel being driven by the ordinary measuring wheel at a 
rate proportionate to the my ey of the compensating wheel, returning 
the gas thus from outlet to inlet of meter. These wheels may also be com- 
bined with Esson’s or other compensating meters with fountains, thus 
permitting of a greater seal being given to the air pipe of the fountain. 


1699. Breast Pin Srem, 4. C. Thorpe and A. W. Young, Pall Mall, 
London.— Dated 13th May, 1874. 

The novelty of the invention consists in constructing jewelled pin stems 
with a spiral twist on a portion of their length, which prevents them being 
plucked or slipped out when inserted in the scarf. 

1700. Cotron-Bae-Tiz, W. R. Loke, S 
communication from 8 Parmly and 
13th May, 1874. 

The nature of this invention consists in the novel shape and construction 
of a cleat with a curved end or point to press against the lower side of 
the band and hold or lock it firmly. 

1701. Boxxs axp OTHER HOLLow ARTICLES FROM PareR Pup, P. Mesick 
Piccadilly, London.—Partly a communication from 8&8 Wheeler and E. 
Jerome, Albany, U.S.— Dated 13th May, 1874. 

Various improvements on patent No 1649, ap. 1873, comprising an 
outer elastic mould and an inner collapsible form. 

1702. Arracuinc Door HanDLes TO THEIR SPINDLES, F. Cox, Battersea.— 
Dated 13th May, \874. 

Screwing the spindle and joining the parts by an outer screwed collar. 
1703. Vices, M.and W. Picken, Birmingham.—Dated 17th May, 1874. 

This invention consists in supporting and working the movable jaws 
of parallel vices by means of two parallel screws supported by the fixed 
jaw, the said screws working in screw boxes in the fixed jaw and being 
yeared together by toothed gearing, so that on turning the handle of the 
vice the two screws are simultaneously rotated in the same direction, 
and the movable jaw is thereby made to approach to or recede from the 
fixed jaw ofthe vice. By this invention the slides ordinarily used with 
the movable jaws are dispensed with. 








thampton-buildings, London,— A 
J. Hughes, New Orleans.—Dated 





wages of the ironworkers at the mills and forges are both here and 
in the North of England regulated by the present tariff. 

The absence of activity at the finished ironworks, and the 
smaller number of blast furnaces in operation now a year 
ago, are having their effect upon the coal market, which, though 
tolerably firm in regard to thick coal qualities, yet displays signs 
of weakness in the least valuable kinds—a circumstance seldom 
observed at this season of the year. At the same time, it must be 
noted that prices have rarely been so high as they now are. 
Eighteen i r ton for best thick coal, 13s. for seconds, 
12s. for lumps, with 6s. for engine slack, all per statute ton, and 
loaded into the boats, carts, or railway trucks at the wharfs, are 

rices much too high for the pi rity of South Staffordshire. 
Those, however, are the prices which have still to be given for the 
coal sold the Earl of Dudley, who is the largest producer in 
the entire district. But perhaps for the fact that his lordship is 
so well able to hold his own, coal would some months ago have 
fallen to a figure much more compatible with the requirements of 
industries whose success depends so largely upon the cost of fuel. 

On ’Change in Wolverhampton yesterday the ironmasters of 
South Staffordshire continued to complain of the competition 
which they are experiencing from the North of England. The 
northern makers are running us hard in nearly all kinds of finished 
iron of the less excellent sorts, such as common and second-class 
bars, and sheets, and plates. There is no diminution in the pres- 
sure before reported of the competition from that quarter in re- 
spect of plates and bars; and now that sheet-makers are being 
very uncomfortably jostled from the North, nail sheets are to 
be had in large quantities delivered from the North of England 
into the heart of South Staffordshire, and sold here at 10s. per 
ton under the Staffordshire prices. On those terms one transaction 
of 100 tons was re ar soy 

The angles which the northern firms are sending us are of all the 
varied sizes required by the different manufacturers who use them 
up; and they are being got on terms favourable to buyers, quite 
commensurate with those which relate to nail sheets. Certain of 
the northern firms are aided in their determination to get the 
orders for angles by the facilities which the Danks machines 
affori them for the making of angles at much less expenditure 
of labour than is given to the making of the same denomination 
of iron in this district. 

Orders continue to arrive at the works in South Staffordshire for 
small lots of iron of good way 5 and agents from Lanca- 
shire have been here personally to place their require- 
ments. Nor are these agents dissatisfied with what they have 
done. They reported on ’Change in Wolverhampton a continued 
steady decline in quotations for a tempting order. It cannot, 
however, be said that the decline is other than very gradual. 
The prices this afternoon for iron of the qualities most used 
were :—Bars, £9 10s.; hoops, £10 15s. and £11; and singles, 
£12 10s. and £12 15s, 

Pigs were steady, with sales reported at prices based upon the 
crucial quotations of £3 5s. for cinder, £5 for all-mine, and 
£4 10s.—short weight—for strong forge hematites. 

In Birmingham and the district the orders to hand and those 
forthcoming continue to afford a fair amount of employment to 
most classes of operatives employed in the nm moan in- 
dustries. The season trade having ended with the United States 
and Canada, and the northern ports having been closed, the natural 
influence of all this has been felt in some departments, and with 
a view of stuck-taking, many of the home buyers are limiting 
purchases to necessities. Still prices of copper and tin goods 
show an upward tendency. Whether this wil continue appears 
somewhat doubtful, for it is generally thought that the 
tendency is partly due to speculative trading. On colonial 
account manufacturers of galvanised iron roofing are experiencing 
a satisfactory amount of work. There is a slightly better 
demand for the heavier kinds of castings, and also the common 
descriptions of iron tubes. Steadiness distinguishes the edge tool 
trade, and the prominent feature of the d d is plantati 
implements for export. Foreign competition yet prejudicially 
affects the iron wire trade, but the adoption for wiredrawing pur- 
poses by some firms of Belgian and Prussian, in lieu of English 
iron, is minimising Belgian importations, But in foreign markets 
our wiredrawers cannot fully pete with their Belgian 
competitors. Their specifications, therefore, mostly relate to 
home requirements, The iron-wood screw-mills are exceptionally 
active, and so also are rivet makers. Hence, these two Reames 
constitute the best customers of English drawn wire, The exe- 
cution of orders for —— nails is greatly in arrears, and so ex- 
tensive is the demand that some descriptions can hardly be ob- 
tained at any quotation. The inadequacy of the supply to the 
demand seems likely to be aggravated by the application of the 
operatives for an advance of 10 per cent. upon their present wages. 
Iron plate-workers and braziers are well engaged, and tinplate 
ware manufacturers find full employment upon season requisites. 
Bolts have improved in demand, and latch manufacturers have 
plenty to do. Consequent on the last advance in copper, 
per Ib. has been put upon copper kettles, rivets, wire, cut tac 
and boat rail-washers ; and rolled brass and copper wire has been 
advanced }d. perlb. Lock makers are unusually active, especially 
in the mortice department. Upon German and Spanish per- 
ion cap and cartridge contracts ammunition makers are very 











1704. Weavine anv Crapino Harr, 7. A. W. Clarke and R. F. Donisthorpe, 
Leicester.— Dated 13th May, 1874. 

This provisional specification describes apparatus for weaving tufts of 

hair into a kind of fringe, the tufts being tied together by two or more 


cords. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE meeting of the ironmasters and their customers on ’Change 
in Birmingham to-day, Th ay, was nota blank. Orders were 
secured as well by finished as by pig iron makers ; but they were 
not of much individual worth. ‘They, however, indicated what 
has for some time past been patent, that all consumers and mer- 
chants have run themselves very short, and that every order must 
be promptly executed. Less difficulty than last week was experi- 
enced by the buyers of finished iron in getting their specifications 
accepted on these terms. It was apparent that though the mills 
and forges are not rapidly becoming bare of work, yet that there 
is a steady decline in the number and value of the new orders now 
coming to 
More than ever purchasers seem convinced that it will be im- 
sible for the existing prices to be upheld after Christmas. At 
east £1 per ton, the say, is certain to come off Producers do 
not yet admit that this is probable, and they continue to quote 
amongst other things the _ wages that they have to pay. Still 
there can be no doubt but that owing to the reductions in working 
ex which took place at the last quarterly settlement the pro- 
prietors of mills and forges are better able at the prices of to-day 
to sell than they were at the prices which ruled before the settle- 
ment. The next settlement will give them some little more 
advantage, certainly inthe matter of wages, and it ought to give 
them more in respect of coal. The assurance ente ed by pur- 
chasers that quotations must fall is increased by the competition 
which prevails alike from the North of England and from South 
Wales. Noris it regarded as probable that this competition will 
lessen, It will be impossible, it is urged, for the remuneration of 
the ironworkers in the North of England not to be affected by the 
reductions which are taking place in South Wales, particularly at 
a time when thousands of men are upon the verge of starvation, 
wanting work. These lower wages, it is assumed, must bring 
about lower . not only in the two great districts mentioned, 
but likewise in South Staffordshire. 


Men of all classes were to-day talking quite freely of the im- 


practicability of maintaining the present arrangement by which the 





busy. So large is likely to be the future demand for nickel, that 
no reduction is anticipated for twelve months. The minor 
branches, as a whole, are in a healthy condition. 

For sixteen years past the Chamber of Commerce of Birmingham 
have been endeavouring to induce the Government to adopt and 
pass a measure which would render registration of trade marks 
pose, tox but they have not succeeded, The chamber has now 
resolved to establish a permissive registry of trade marks, so as to 
enable the chamber and every one concerned to ascertain the trade 
marks and names of the principal manufacturers throughout the 
country ; likewise to furnish practical evidence to the Government 
of the importance and necessity of providing for compulsory regis- 
tration on a somewhat similar plan to that used by the Sheffield 
cutlers, and such as isin force on the Continent and the United 
States of America, It will be seen that registration is here only 
permissive. It is, nevertheless, hoped that with the co-operation 
of other chambers of commerce throughout the country, it will 
not be long before the object which the Birmingham chamber has 
80 re ae in hand will be accomplished, and registration be made 
compulsory. 

A colliery is about to be opened on the Colman and Whitley 
estates near Hales Owen, a Ty having been formed. 
128 acres have been secured, and it is highly probable that the 
brooch, thick, and heathen coal will be f together with iron- 
stone and fire-clay, all these being found on either side. Competent 
authorities think that the thick coal will be 200 yards from the 
surface, and two shafts, one 12ft. and the other 8ft., are to be 
sunk, Should the coal be found, a pair of engines capable of 
drawing 4000 tons per week are to be put down. The royalty is 
to be 1s, per ton on all coal, ironstone, and fire-clay. The owners 
of the land are Mr. Jeston Homfray and others; and the lessees 
are Mr, Forrest (Mold), Mr. R. Blackie (Liverpool). Mr, J. Skid- 
more, Mr. T. Lloyd, and Mr. Webster, of Brierley Hill. 

The South Staffordshire Mines Drainage Commiaton in 
making the requisite arrangements for considering any objections 
to the assessment of the surface drainage rate, have appointed as 
chairman of appeals Mr. my ae Kettle, who, we understand, has 
consented to serve the board in that capacity. 

A meeting of the council of the Coal Masters’ Association for 
South Staffordshire—Mr. Fisher Smith, agent to the Earl of 
Dudley, in the chair—held to nominate three members for ap- 
pointment to the new Board of Examination of mines’ agents 
under the Mines Regulation Act, 1872, has resolved unanimously 
to recommend for ne ong oy me the three members who repre- 
sented the masters at the old board, lately dissolved by the Secre- 

of State, viz., Mr. E. Fisher Smith, ba tain W. B. Harrisun, 
and Mr. N. N. Solly. It is believed that the workmen also wil 





re-appoint their old representatives, Messrs. James Plant, Henry 
Barnes, and- Thomas Hill. It remains yet to be decided by whom 
the Government will elect to be represented at the new board. 

Several cases of importance under the Mines Regulation Act 
were heard on the 19th inst. at the Tamworth Police-court. A 
number of informations for various offences under the Act were 
laid by the Government inspector of the district against three 
colliery managers of Hockley Hall Colliery and Kettlebrook Hall 
Colliery. The offences charged were principally for omitting to 
provide proper signalling, proper ventilation, and proper i c- 
tion in the mines before the men comme working. Ay 
cases the defendants pleaded guilty, and nominal fines were 
improved, owing to the prosecu’ not pressing for more. 

A case of much importance to working engineers and their em- 
— has been decided in the Stour County-court, by Mr. 

Kettle, the judge. Not, however, to that class of operatives 
and em loyers alone is the subject of rt, as will be at once 
inferred. It is one by which all classes of masters and men may 
well regard themselves as likely to be affected. An action was 
brought by Wm. Harrison, an engineer employed by Thomas 
Parker, wheel manufacturer, Stourbridge, and it was to recover 
£2 8s. for alleged wrongful dismissal. The plaintiff was taken ill 
ona Friday, and failing to account for his absence, he was sum- 
marily discharged on the next day. The judge said the case was s 
very important one, and interesting both to the neighbourhood 
and the country. He held that an engineer by whose default other 
men might be prevented from following their employment, was, in 
case of illness, bound to send within reasonable time notice that he 
was not able to attend to his work, in order that a substitute might 
be got. Here was a young man living only three miles distant— 
considered a very small distance in this country—who neglected 
to send a notice to his employer that he was unable to work, The 
neglect to do so was such gross misconduct, that a master was 
justified in dismissing him from his service. The judge, therefore, 
gave a verdict for the defendant. Now that the working classes 
are so persistently urging their claim to constant work, it would te 
well for them and for employers to note to what “‘ reasonable 
interpretations ” the law is subjected. 

Ata meeting of the Longton Town Council, on Tuesday, the 
tender of Messrs, Nicholls and Son, of Halifax, for the main 
drainage of the borough, was conditionally accepted. The amount 
of the tender was £27,900. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE has been rather a quieter tone in the iron market of this 
district during the past week, and amongst sellers there have been 
numerous complaints of the slackness of trade. The purchases 
that have been made are mostly to cover urgent requirements, aud 
it is only in exceptional cases that merchants have been doing any 
considerable business, It is true that there are a fair number of 
inquiries in the market for deliveries over the first three or six 
months of next year, but as makers do not seem inclined to con- 
cede what buyers appear to oupen, comparatively very little busi- 
ness has resulted as yet, and the low speculative forward sales to 
which I referred in a previous report ap to have received a 
considerable check, as it now seems doubtful whether some of the 
speculators will be able to cover themselves, In Middlesbrough 
pig iron there has been an easier tone, so far as regards foun 
descriptions, but forge numbers, which are at present rather scarce, 
are firm, and cannot be bought under 67s. per ton, delivered in the 
Manchester district. Foundry descriptions are worth about 63s. 9d. 
per ton delivered. For local makes there is a fair demand, and as 
the Lancashire smelters are tolerably well sold for the present, 

rices are firm. The completion of the pressing shipping orders 
oe tended to ease the market for manufactured iron, and although 
makers at present are not inclined to concede any material reduc- 
tion, there is a general feeling that forward orders ought to be placed 
at lower rates, and business is restricted in consequence, Bars 
are quoted at about £9 10s. per ton delivered. Middlesbrough 
puddled bars are less firm, and can be bought at about £6 7s. 6d. 
per ton delivered. 

The position of the various ironworks is not materially changed 
since last week. The blast furnaces continue well employed, and 
the rolling mills are fairly engaged, though perhaps not quite so 
much pressed as they were. Founders’ engineers and machinists 
are tolerably busy. 

The coal trade in the Manchester district continues very brisk, 
and the local colliery proprietors are still compelled to draw upon 
the very limited stocks. Although the list rates are not altered, 

rices generally are stiffer. In the West Lancashire district trade 
is returning to its natural level, and although the pits have not 
yet resumed their full get, and rolling proprietors not scarely able 
to meet all therequirements made upon them for supplies, the high 
rates ruling during the strike are no longer obtainable. Trade, 
however, is generally steady, at the prices ruling before the strike, 
the average quotations for good voal at the pit mouth, being about 
asunder: Arley Mine coal, 15s. per ton; Pemberton Mine, 12s. to 
13s,; steam fuel, 10s, to 1ls.; burgy, 7s. to 8s.; and slack 6s. to 7s. 
per ton. Consumers, however, are pressing for further reductions, 
and it seems probable that burgy and slack may be easier in price. 
In the shipping trade a fair amount of business is doing at the 
October prices, but no advance on these is now obtainable. 

The coke trade is rather quiet, and although prices are main- 
tained at present, it is not unlikely that Lancashire makers may 
have to follow the reductions which have already been made in 
Yorkshire and North-country cokes. 

At the ting of the Manchester Geological Society on Tues- 
day, the president, Professor W. Boyd Dawkins, delivered his in- 
—— address, in which he dwelt upon the workable depths of 

, and acause of explosions, with regard to the former explaining 
how coal could be worked at a depth of 4000ft., and upon the 
latter pointing out that even safety-lamps were liable to explode 
fire-damp when it was disturbed by an air-wave caused by the 
firing of a distant shot. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


BusINEss must again be reported quiet at the majority of the 
iron and steel works, although all cannot be included in the same 
category, inasmuch as Parkgate and some few other works are 
— a good trade in plates of various kinds and other classes of 

n. 


At some of the establishments Monday and Monday night were 
worked, owing to the fact that they were closed on Tuesday and 
Wednesday by reason of the winter fair holidays. A number of 
the district collieries were set down for those from the same 
cause, the men being attracted by the double allurements of the 
fair and a “great handicap” at Sheffield. There is little or no 
change in the price of ores, British hematites being quoted at from 
23s. to 26s., and Spanish nominally at 16s. to 19s. at British ports. 
Ordinary ironstone is in abundant supply, and is being used with 
much freedom by the local blast furnaces and works. There is 
no quotable alteration in the prices of Cleveland, local, and hema- 
tite pig iron of any brand. 

At the second annual meeting of the shareholders of G. and J, 
Brown and Co., Limited, Rotherham, held on Friday last, a report 
was read showing that there had been a considerable loss on the 
year’s working of the tire department, but there had been fair 
profits in the mill and forge departments. It was also stated that 
there had been a loss inthe working of the Thorpe Colliery be- 
longing to the company. The balance-sheet was adopted and a 
dividend declared at the rate of 10 per cent, payable in January, 


1875. 
The p us has been issued of the Scarsdale and East Derby- 
shire Steam Cultivation Company, Limited, with a capital of 
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in £20 shares, The company has been started for the purpose of 
enabling farmers in the district to avail themselves of steam ma- 
cbinery for cultivating purposes. It is proposed to start almost 
immediately. An influential directorate has been secured. 

There is a fairly good inquiry for best cast steel and crucible 
steel of various qualities. Sheet steel for penmaking and sundry 
finer uses is also in steady and large request. 

In treating of the principal industries of this locality, the dread- 
ful colliery explosion which took place on Friday morning last 
cannot well be unnoticed. This calamitous occurrence, which has 
attracted >ational attention, took place a few minutes past eight 
o’clock on the morning named, at a pit owned py Messrs, G, and J. 
Charlesworth, and variously termed the Old Pit, Rawmarsh 
Bottom, the Victoria Pit, and the Victoria Colliery, Warren 
Vale. ith its general features I cannot here deal, but may state 
that the colliery was generally regarded as one of the very best, 
in point of ventilation and general arrangement, in the whole 
district. It had several shafts—one just on the other side of the 
narrow road passing close to the drawing shaft, and another at 
Swinton Common. Many of the miners made their escape by this 
last, and it is believed that the very extent of the workings and 
number of outlets tended most materially to limit the dire results 
of the explosion. From the bottom of the drawing shaft, which was 
about 120 yards deep, there was an engine plane extending for 
about one mile in either direction following the dip of the coal 
seam. This seam is there about 9ft, in thickness, and is the well- 
known Barnsley thick coal, It nowhere attains a greater thick- 
ness, and gradually diminishes down to 6ft., and then to 4ft, 6in., 
within a few miles to the southward. From these engine planes 
benks or workings were driven laterally in the usual manner. It 
was in one of these benks furthest from the drawing shaft that 
the disaster originated. So far as is now known or supposed, it is 
surmised that there was a sudden outburst of gas, either owing to 
a fall of roof, or by reason of the miners having broken into a 
‘‘fault” in the strata, which came into contact with a naked 
light and exploded. The result was the instant death of twenty- 
three men and boys, and the serious injury of several others. It 
is said that naked lights were allowed to be used owing 
to the exceptionally good ventilation of the mine and the 
soundness of its roof, and it is even stated that they were used 
with the cognisance and permission of the Government inspector 
ef mines for the district, Mr. F. N. Wardell. Another theory is 
—an it does not appear at all improbable—that the explosion took 
place on account of the great change of temperature which began 
during the small hours of Friday morning, a change whereby the 
atmosphere became suddenly colder and consequertly denser. This 
will, however, probably be cleared up at the adjourned inquest on 
December 2nd. In order to be in a position to elucidate the matter, 
Messrs. Wardell and Evans, Government inspectors for Derbyshire, 
commenced a minute inspection of the mine on Wednesday, and 
will continue it to-day, Thursday, after which work will be 
resumed. 

The coal trade is active so far as house coal is in question, and 
there is a good inquiry for engine fuel, but I believe the ship- 
ping demand is not so brisk. There is so much mineral traftic, 

owever, that the carrying power of the local railways has 
been most severely taxed. Bn Sunday, I am informed, the 
Manchester, Sheffield, and Lincolnshire Railway Company alone 
ran fifty special trains in order to clear out sidings and junctions, 
and on the previous Sunday they ran nearly the same number of 
special trains with a like object. The London coal trade from 
Derbyshire, as well as South Yorkshire, continues to be active. I 
notice that the Coalowners’ Association to which reference was 
made in THE ENGINEER some months back was last week registered 
under the title of the South Yorkshire and North Derbyshire 
Coalowners’ Association, with a capital of £500,000 in £10 shares. 

Mr. F. Brittain, who represented the Sheffield Chamber of 
Commerce at the Bradford Conference on the Canadian Reciprocity 
Treaty last week, has just made a long and interesting report on 
the matter. He enumerates the various reciprocity treaties which 
have been passed, showing that they have been beneficial in the 
highest degree to the United States, seeing that in 1872-1873 Great 
Britain took 67 per cent. of the total exports from the States, 
whilst ay took 12 per cent. of our exports. He shows that 
schedules B and C of the proposed treaty relate to implements, iron 
of all kinds, steel, &c., and shows it to be of the utmost import- 
ance that the treaty, which explicitly protects the interests of 
American exporters should also extend the same protection to 
British exporters, and he believes it will if passed doa great deal 
towards establishing free trade in the United States, 





THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

No substantial change can this week be reported in the con- 
dition of the iron trade of the North of England. There is 
searcely any falling off in the production of pig iron, but there is 
a slackening of demand on the part of local consumers, and a very 
general impression prevails that within a very short time the 
make of pig iron wil! require to be restricted. 

In the meantime, prices continue stationary or very nearly so. 
At Tuesday’s market No. 3 was quoted at 64s. to 65s. per ton, 
and although a few sales were negotiated at a lower figure, they 
were of infinitesimal importance, and completed under special 
and peculiar circumstances, 

The condition of the finished iron trade of Cleveland is simply 
deplorable, more than one half the rail-mills are entirely laid off 
work. The Drinkfield Works, the Darlington Ironworks, the 
North Yorkshire Ironworks,’ and the finished ironworks of 
Bolckow, Vaughan, and Co,, are altogether stopped, with the 
exception of a few hands kept going in order to prevent the 
machinery from getting out of order. Altogether it is estimated 
that there are not less than 8000 to 9000 ironworkers now com- 
pletely or almost entirely idle in the rail trade of the North. 

Steps have been taken in one or two cases to alleviate the 
distress existent among ironworkers in different parts of the dis- 
trict. At Darlington, on Tuesday evening of this week, a meeting 
was held, under the presidency of the mayor, and it was deter- 
mined to appoint a committee for the collection and adminis- 
tration of relief to the 1000 men and boys thrown out of work by 
the stoppage of the works of the Darlington Iron Company. 

There are no fresh orders for rails coming into the district, with 
the exception of one or two lots of very limited extent ; and it is 
feared that matters will get still worse before they begin to mend. 
There are so few orders in the market that they elicit the keenest 
possible competition, and in not a few cases Wales has recently 
matched the work that Cleveland would otherwise have had. It 
is generally felt that there must before long be a still further re- 
duction of the wages of finished ironworkers, in order to enable 
the North of England to hold its own alongside Wales, Belgium, 
and other formidable competitors. 

The current quotation for rails in the North of England is 
£7 10s. per ton; but in Wales some orders have recently been 
taken at a less re. 

There is a good deal of talk about adapting some of the mills in 
Cleveland to the manufacture of steel rails, which are gradually 
superseding iron rails both at home and abroad, and I have good 
reason to know that this is a matter which has recently occupied 
= attention of one or two boards of directors in the Cleveland 

istrict. 

It has not yet been proved that steel rails can be produced, with 
anything like commercial success, from the iron of Cleve'and, but 
good hopes are entertained that by the introduction of a more 
perfect system of puddling this will be found a feasible thing. In 
the meantime, however, the question is entirely in abeyance, 
Until it is demonstrated that the system of puddling introduced 
by Crampton, or some other equally effective system, can be adopted 
with satisfactory pecuniary results, it is idle to hope for any im- 
provement in the metallurgy of Cleveland iron. 

There is a decadence of prosperity among the shipbuilders on 


the three northern rivers. On the Wear and the Tyne the ship- 
builders have already submitted to a reduction varying from 10 to 
15 per cent., and a reduction of similar amount is now proposed in 
the wages of the Tees’ shipbuilders, A strike is threatened at the 
works of Raylton, Dixon, and Company, at Middlesbrough. This 
firm have some Admiralty orders on Sal. likely to keep them 
busy for at least three months to come. 

Plate-makers have in some cases a fair average of work on hand ; 
but orders are very unequally distributed, so that while one firm 
has quite as much in hand as it can accomplish, another firm ma: 
have little or nothing todo. It is not a good sign when so well- 
known pa ag firm as Fox, Head, and Company, has been 
compelled to lay off, although ostensibly the result may have been 
due to a misunderstanding with the pees a 

Engineers are tolerably well employed; but in exceptional cases, 
asat the Jarrow Works, it has been found necessary to put the 
men on short time. 

The coal trade is extremely quiet. For household coal there is 
a slightly better demand, and steam coals maintain their value, 
but there is no improvement to note in the state of the manufac- 
tured coal trade, and I have good reason to know that both this 
quality and coke of all kinds are now being sold at less than the 
cost of production. Good South Durham coke is now quoted at 
14s. to 15s. per ton at works on Tees-side, andit is only the 
smallest number of firms that can produce good coke at this 
=~ One or two collieries producing manufacturing coal are 
likely to be laid off this next week. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE warrant market has been dull during the greater part of 
the past week, with a downward tendency in prices. On Frida 
morning holders offered at 86s. 6d., but buyers being iechmenl, 

rices came down to 86s. 3d. and 86s., and little business was done. 

usiness was quiet on Monday, at from 85s. to 85s. 3d. cash, On 
Tuesday the market was flat, with a fair business from 84s. 3d. to 
84s, cash, showing a fall of 2s. on the prices of the previous 
Tuesday. A strong demand atthe middle of last week sent up 
the prices to 87s., which was the highest point reached since the 
fall in the beginning of October; but the demand has since 
slackened, and stocks have increased. The quantity of pig iron 
in Connal’s Glasgow stores on Monday afternoon was 22,235 tons, 
being 2670 more than at the same time in the previous week. 

At the time I write there is — little change in the price of the 
principal makers’ brands, but a fall is daily expected. The following 
are the quotations :—Gartsherrie, No.1, 105s.; No. 3, 84s,; Colt- 
ness, No. 1, 105s.; No. 3, 84s.; Summerlee, No. 1, 97s. 6d,; No. 3, 
82s,; Langloan, No. 1, 102s. 6d.; No. 3, 84s.; Govan,No, 1, 90s.; 
No. 3, 8ls.; Calder, No. 1, 1058.; No. 3, 84s.; Shotts, No. 1, 
102s, 6d.; No. 3, 84s.; Carnbroe, No. 1, 94s.; No. 3, 82s.; 
Monkland, No. 1, 90s.; No. 3, 8ls.; Clyde, No. 1, 90s.; No. 3, 
8ls.; Glengarnock, No. 1, 96s.; No, 3, 84s.; Eglinton, No. 1, 88s.; 
No. 3, 79s.; Dalmellington, No. 1, 88s.; No. 3, 80s.; Carron, 
No. 1, 100s.; Kinneil, No, 1, 94s.; No. 3, 78s. 

A very considerable increase took place last week in the exports. 
The shipments of pig iron from Scotch ports during the week 
ending the 21st inst. amounted to 13,700 tons, being 4652 more 
than in the previous week, and an increase of 3236 as compared 
with the corresponding week of 1873. There is still, however, a 
decrease in the shipments on the present as compared with the 
same period of last year, to the extent of 105,864 tons, The 
imports of Middlesbrough pigs at Grangemouth for the week 
were 2495 tons, being a decrease of 482 tons on those of the cor- 
responding week of last year. 

The prices of malleable iron are nominally unaltered, but it is 
well understood that purchases can be made to almost any amount 
on easier terms, The trade is generally dull, but it is believed 
that the prices must be allowed to drop considerably if the Scotch 
masters are to retain their own against their competitors. The 
quantities of manufactured iron being despatched from the Clyde 
are now weekly on the decrease, and the prospects of the entire 
trade are sufficiently gloomy. 

The coal trade in Glasgow and the West of Scotland is also 
duller than it was a week ago. Coastwise shipments are about the 
usual extent, but there is a great falling off in foreign shipments 
on account .of the Baltic and other important markets being now 
closed for the season. The rate of increase in the home demand is 
under that of previous years at the same period. A considerable 
decline has taken place in the demand for steam coals on account 
of the large number of vessels that are laid aside for the winter. 
Wishaw coals are selling at from 8s. to 9s.; household, 9s. to 
13s. 6d.; splint, 93. to 10s,; steam, 9s. 6d. to 12s.; and smithy, 
16s. 6d. to 17s, The coal trade in Fife continues in a state of 
great activity since the termination of the miners’ dispute, the 
demand for all classes of coals being now reported in excess of the 
output. Complaints are revived as to the limited means of trans- 
mission provided by the railways. The shipping trade appears to 
be proportionally more active than on the west coast. ~ 

Owing no doubt in a great measure to the absence of the principal 
leaders who have been attending the winter conference of the 
Miners’ National Association at Barnsley, there has been abso- 
lutely no movement of any kind among the miners during the week. 
There is a feeling in the eastern counties, however, that if the trade 
remains any time in its present condition of activity, an —s 
must soon be made to get back a portion of the reduction of 15 
per cent. that was recently submitted to. 

Since I last wrote the master engineers and shipbuilders on the 
Clyde have had a meeting, at which it was resolved to make a 
general reduction of wages. As a consequence. notices have this 
week been posted up in the various works, intimating “‘ that a 
reduction in the rate of —— will take place in these works on 
the first pay day after the 30th November current.” The amount 
of the reduction is not stated. Meetings of the workmen have 
taken place with regard to the matter, at which the <7 feeling 
appeared to be, that where the reduction exceeded 10 per cent. 
they should oppose it ; but anything below that figure will, in all 
likelihood, be accepted without opposition. The dispute that has 
now been in existence for about three weeks at the Clutha Iron- 
works of Messrs. P, and W. M’Lellan, Glasgow, has not yet 
terminated. It arose in ee of a readjustment of the 
working hours, which, although it did not involve their extension, 
was distasteful to the men, the great majority of whom are now on 
strike. It is understood that the shipbuilders and +> have 
for the present abandoned the proposal to extend the hours of 
labour to the point from which they were reduced in 1871. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is every indication of a bad winter for the working men 
of the Forest of Dean. The coalowners appear resolved to enforce 
the reduction, and the men to withstand it. Both there and in 
Wales generally there hasbeen of late a superficial prosperity in 
coal matters, which appears to have misled the working men. In 
your own columns I have chronicled the dispatch of very large 
quantities of coal to London, Liv 1, and by ship, and the idea 
has been strengthened that the trade was exceedingly brisk. 
But to those behind the scenes this did not deceive, «nena 
remained at the same, and, quietly, there began to be noised about 
the fact that small collieries were beginning to be closed on 
account of the slackness of demand, while efforts in other quarters 
were making by small rietors to float their concerns as limited 
liability companies. This closing of collieries was at the best an 
ominous sign, for when the coal trade was very good every kind 
of coal got into the market. I recollect seeing a coal brought for- 
ward and sold, for which, previously, no price could be obtained, 





That coal, I should imagine, is now left again in the pit. With 
reference to the fallacious condition of the trade the secret is now 





out, and unless a decided change takes place before Christmas, a 
reduction of 10 per cent. fo the colliers of Wales is certain. 

The Coalowners’ Association held a meeting at Cardiff on Tues- 
dey, when the subject came on for deliberation, and in all pro- 

—- for ending contracts will be issued on the lst of 
_ In iron, as in coal, the policy of the Welsh masters is obviousl, 
similar and determined—to continue ‘‘ dropping” wages and prices 
until they get the market again. To this policy the ironworkers 
and culliers must submit; they have no alternative, hard and 
trying as it will be for them. They must not forget, however, that 
in the good times there was very great and wasteful expenditure— 
few of the workmen laid by any ~ig 4 3; only one building society 
to my knowledge was started, and the profusion in drinking was 
shown in the enrichment of the large brewers only. Shopkeepers, 
as a class, say a benefited little. Taking these facts in account, 
the workmen will to well to work hand in hand with their em- 
ployers, and assist them in once more getting a market. 

I have serious doubts that buyers are helping materially to as 
down the quality of iron. Very little of the kind of W: 
mine is now used. At Blaenavon, a place which still retains a 
name for excellentiron, it is largely used, but makers say that 
buyers will not give the price, and that in producing the old Welsh 
bar they are literally driven out of the market. 

I doubt much the wisdom of buyers. In many works a rail is 
now made of various kinds of iron, and that part only which is 
exposed to wear and tear can be likened to the article which 
Brunel used to purchase at Plymouth Works. But the age 
demands cheapness, and in the struggle of competitors I am not 
i lass of ‘‘goods” brought under 


surprised to see an inferior c 
notice. 

The Blaenavon men, after a brief resistance, have given in to 
their employers, and are now working at the reduction. At 
Cwmavon work was suspended on Saturday, and I fear it will 
be some time before a revival takes place. Cyfarthfa is looking 
up slightly, and three mills and one furnace are at work. The 
puddling furnaces continue idle. 

Various single accidents have taken place of late in the district, 
but I am glad to note a continuance of freedom from the 
dreaded ag explosions which used to occur at this time of 
the year. e immunity from accident is, with all respect for 
the working men, due, I think, to the superior mechanical appli- 
ances at the collieries. 

Small coal, coke, and inferior coals generally are at present in 
little d d. Quotati for rails, bars, pig, and coal are ex- 
pected to remain the same for another month, 
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10 6 0/410 6 0 . bda., aq, of lin. s, d. s. d.| od. ad 
0 610/4 0 610|| Istyellow........14 617 6/14 615 @ 
00 0;0000 white ........18 614 6/12 018 @ 
012 0/9 012 0 quality ......19 615 0/12 018 6 
0 7 0/810 910|| Staves, pr. andra Moga 28) £8 26 
ee a 8 ba owes 
Quebec! Pine 1st =.35 024 0/23 095 0 . pipe 240 250 0 0 | 280 0 290 0 
2ud +18 014 0/18 016 0 » eee 180 0 200 0 | 240 0 250 0 
8rd 9 O11 0/11 19 1210 ' 

















THE CLEVELAND INSTITUTION OF ENGTNEERS.—The annual 
dinner was heldat Stockton last Wednesday, Mr. Thomas Wright- 
son, the president, in the chair. Mr. Jeremiah Head, the ex- 

resident, proposed the toast of the evening, “‘ Success to the 

leveland Inst tution,” and in the course of his speech he traced 
its history. He said it was begun ten yearsago, with twenty- 
eight members, and now it had 350 on the books 
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CANAL WORK AND THE PRACTICE OF 
IRRIGATION IN NORTHERN ITALY. 
By Mr. P. Lz Neve Foster, Jun., C.E, 
No, ITI. 

Tue headworks of every great irrigation canal should 
be provided with an escape outlet regulated by sluices, for 
the purpose of more ily discharging the flood waters, 
and especially as ameans of carryingaway any deposit of sand 
or gravel that va 3 be formed in the canal channel between 
the riverand regulating sluices, This is almostinvariably the 
case after floods, and upon opening the escape gates, below 
which there is always as great a fall as can possibly be 
obtained; the rush of the water to this outlet acts effec- 
tually as a scour to the above-mentioned channel, so that 


any deposit is carried almost entirely away, and a very | 


small part of it will enter the canal bed. This escape 
outlet, or discharge channel, is called in Italian “Scarica- 
tore.” The position of this outlet with respect to the 
regulating sluices of the canal is a matter of great import- 


ance, and should be selected in such a manner, that on | possi 


opening the sluices of the scaricatore the currents should 
sweep directly in front of those of the canal, and so liberate 
them from any deposit of silt, One of the principal re- 
quirements of a scaricatore is to be at will of the sluice- 






surface, but will be prevented from being washed away by 
the rope that is attached to them, and can be easily drawn 
on shore by the sluice-keeper. The quantities and cost of 
this work were as follows :— 
Quantity. Price. Amount. 
Excavation .. .. .. .. Cubicmetres 6048 .. 1°00... 6,048 
Piles, No. 101 .. «s «oe ” 14°17 .. 100 + 41,417 
Timber for wallings .. .. ae 9°69... 100 .. 969 
Oak planking + «Square metres 256 - 12 +. 8,072 
lronwork os «+ « Railways 2715 -» 1°00... 2,715 
Concrete ++ «+ «+ «+ Cubicmetres 845 oo -» 11,830 
Rubble masonry.. .. .. ” 906 - 1 «+ 14,496 
Llock in course masonry ae 613 - 2 ee 17,164 
Brickwork for arches ° ° 89 oo -. 2,492 
Ashilar, fine dressed .. .. mt 7 -. 140 +» 10,682 
Ditto, ordinary .. .. .. od 86°60... 110 =... 9,526 
Granite steps’) .. .. .. = 10°10 .. 130... «1,818 
| ——- for rock work ne 428 o @ ee ware 
| -gates, ordinary, No.4 .. .. «. — «« — « 2,880 
Flood-gates, with needles, No.2 .. .. — — .. 5,000 
Centreing for arch, use and waste .. .. -- — .. 2,000 
Gumdsies 2. 10 20 cc cc ce oe _ - ° 386 
Total .. . Fr. 99,266 





1 , The discharge canal should be made with a rapid fall if 
ible, and its banks for some distance below the sluices 
should be protected by walls, or with the slopes riveted 
with stone. 

Having thus briefly described the principal works for 





the derivation of a canal, the next consideration will be 


CROSS SECTIONS 
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EXCAVATION EXCEEDING 3.CO /* DEPTH 
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current must increase in proportion to the diminution of 
the area of the channel and vice versé. As the rate of 
flow in channels is produced by vitation, it is evident 
that it must increase with the inclination. In determining 
the dimensions and rate of inclination to be given to the 
bed of a canal, two points must be considered. First, the 
fall must not be too rapid, otherwise the bed of the canal 
will be unable to resist the tendency of the current to carry 
it away, and the economy of the smaller sectional area 
will be counteracted by the expense that it will be neces- 
sary to incur for paving the bottom and sides, In the 
second place, when the rate of fall is too slight, the velocit 
of the current will not be sufficient to prevent the pov | 
of water-plants, which will form a sesious impediment to 
the delivery of the water. The velocity should also be 
sufficient to prevent the deposit of the earthy matter that 
the waters may carry in suspension. One of the chief 
objects, therefore, in designing a canal is to protect their 
banks against the wearing action of the current, so as in 
some cases to give them that stability which they require 
in their natural condition, and in other cases to give them 
the additional stability that is required in order to resist 
the increased velocity of current produced by improve- 
ments in the course and form of the channel. 

The following table, given by Colombani in his “ Prac. 
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keeper, capable at a moment’s notice of discharging the 
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| the conveyance of the water, or the canal proper. The 


maximum quantity of water that it is possible to pass | irrigation of land being precisely the reverse of the drain- 
through the outlets; for this reason the. foundations of | age, it naturally follows that the levels of the canal must 
such a work cannot be too strong, as the scour in floods is | be so regulated with regard to the land, as toallow the water 











often considerable. It will not out of place, therefore, 
to give a brief description of the appliances used at the 
scaricatore for the subsidiary canal of the Dora, which 
perfectly fulfil the above requirements. This work, illus- 
trated in Figs. 15, 16, 17, 18, and 19, consists princi- 
pally of a bridge across the discharge canal, with two 
archways of unequal span, the princi one being 
17°70, with a rise of 1°50, and the smaller 6°80, with a 
rise of 0°70, and is divided by granite piers into four out- 
let passages, which are regulated in the ordinary manner by 
sluice gates. These outlets are used at ordinary times, 
when only a emall quantity of water is required to be 
disch to regulate its depth over the weir. The 
manceuvring of the ordinary sluices, working in vertical 
grooves, and raised or lowered by screws or levers, has the 
disadvantage of being slow, and is, therefore, not adapted 
for giving vent almost instantaneously, to a large body of 
water; for this reason a different system of flood-gates 
must be used. The principal arch is divided into two 
waterways of equal width, which are separated by a 
massive pier built in stone. The gate is formed of a 
framework consisting of a vertical pivot post 0°30 x 0°30, 
supporting a horizontal beam opening down stream, a 
strong strut also being fixed from the lower end of the 
pivot post to the opposite end of the horizontal beam for 
the purpose of strengthening the framework. The passage 
of the water is closed by means of needles, sixty in num- 
ber, to each outlet; these needles are square bars of wood 
12 centimetres in width by 0°08 in thickness, ranged side 
7 side in a nearly vertical position, as shown at Fig. 15, at 

e upstream side of the sill, which is 0°25 above the level 
of the bed of the canal. To understand this system it 
will be necessary to describe the way in which they are 
worked, and supposing the passage at first to be open, it 
will be necessary by aid of a boat to close the framework 
of the gates, and by means of the mechanism shown at 
Fig. 16, X Y Z, secure the left gate in place, the right one 
— secured by the apparatus shown at Fig. 17. The 
needles are next placed on the upstream side of the hori- 
zontal bar, with their lower ends resting against the pro- 
jection of the sill. A small rope is than passed through a 
ring in each of the needles, and made fast to the rings c, 
Fig. 18, fixed to the masonry. When it is required to open 
those gates during floods, it is only necessary to turn the 
handle and to liberate the catch Z, and the left gateway 
will be forced open by the’ waters, and in its turn will, by 
liberating the catch om in Fig. 17, allow the right gate 


to follow the same example, The needles will float to the 


to arrive at the culminating points. The formule; by 
means of which the dimensions of a canal may be ascer- | 
tained, are already given in so many works on hydraulics, | 
that we shall only give the two principal ones for calcula- | 
ting the discharge of a canal of regular section and uni- | 
form inclination, that are usually oletel by Italian engi- | 
neers. Weare, however, inclined to agree with Nadault 
de Buffon, who says :—“ La théorie du movement des eaux 
courantes est encore sujette 4 beaucoup de difficultés et 
d’obscurité, et il est trés-difficile de donner des régles | 
— qui puissent s’appliquer a tous les cas particuliers; | 
| Pexpérience est ici plus nécessaire qui la speculation.” | 
| Eytelwein’s formula for ascertaining the discharge of a 
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tical Manual of Hydrodynamics,” shows the greatest 
velocities of the current close to the bed consistent with 


the stability of various materials:— 


Velocity per Second. 
Experiments by 

Dubuat. By Telford. 

Metres. Metres. 
Mud wk, wees Se we _- ‘ 0°076 
Drickearth .. .. .. .. «+ «o O°081 _ 
BeGtGlag 1c os cs co 02 0 = 0°152 
Yellow sand, loamy... .. .. «.. O0°217 - 
Gravel, size of small seed .. .. 0°108 a 
Ditto, aslargeas peas .. .. .. O°181 _ 
Ditto, as largeas beans .. .. .. 0°325 _ 
Common riversand.. .. .. « — 0°305 
Gravel, about lin. diameter... .. _- 0° 609 
Flat-rounded pebbles, lin. dia. .. 0°650 = 


ere ee ~ 
An stones, size of hens’ eggs 0°975 


] im, 
~~} 
- 





4 ay 


Broken stones .. .. .. «. - 1°210 
Agglomerated, or soft schist. . -- 1°520 
Stratified rock .. .. .. « -- 1°830 
Hard rock }.. _ 8-050 
20 
0.32 Se oe 
jf” * a 
~— ll LEVEL OF EMBANKMENT’ 


LEVEDNO@F CROUND 





channel of uniform inclination and constant section is as 
follows: 


Q =s— 00332 + 2736 * p + 0-011 
c 


In which Q is the discharge, s the sectional area, c the net 
contour, and p the amount of fall per metre. The mean 
velocity v will be found by the following formula :— 


v = — 00332 + v 2736! p + 00011 


| Many Italian engineers prefer the formula of Tadini to 
that of Eytelwein, and it would appear from experiments 
made on canals in the Lomellina that it is sufficiently cor- 
rect for all practical purposes. This formula is as follows : 
Q=50lhAYph=508sV7ph 
in which / the width, 4 the depth of water, multiplied = s 
the sectional area. The table at the end of this article, 
calculated by this formula, shows the om in hectolitres 
per second for each square metre of sectional area, in canals 
of various inclinations and different depths. 











The discharge of a canal depends upon its sectional 
area and fall, and for a given dohowm, the velocity of the 





No rule can be laid down for determining the rate of 
inclination to be given to an irrigation channel, and the 
engineer should be guided by local circumstances and 
nature of ground, taking care to keep within the limits 
prescribed for insuring the stability of the bed. Nadault 
de Buffon gives his opinion that the declivity of irrigation 
channels should range between 0°60 and 0277 per kilo- 
metre, but no two authors seem to agree upon this subject, 
and we are disposed to recommend that the gradients 
should not exceed, if possible, 100m. per 1000, or be less 
than 0°25, unless in very special cases. As illustrations we 
give the following to show the rate of fall per 1000 metres 
of some of the principal canals in Italy :— 

Canalof Ivrea .. .. - 0°50 .. 0°90... 


ie 
> 


. 1° = 

Naviglio Grande, Lombardy.. .. 0°72... 1°13 .. 1°55 = 
Ditto, second part .. .. -. «- 0°20... 0°68... 1°16... — 
Ditto, third part sc: Me se ee 0°80 = 
Naviglio di Pavia .. O18 .. 0°30 O-4l = 
Canal Marterana .. .. «. -- 0°40... 0°47... 058... 
rn ow os op oc Ca Cee KH oe = 
Naviglio di Bereguard .. .. -- O17 +. — + = - 
OE cn en ee ee ee ee oe ee Oo — 

1°00 .. 0°60 .. 0°40 .. 0°30 
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en ae 
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It is advisable when possible to give a uniform rate of | 
fall to the canal, or at all events not to change it too often. | 
It will be often found preferable to reduce the gradient, | 
instead of diminishing the sectional area in proportion to | 
distribution of water along its course, and as the require- | 
ments for carrying the volume of water become lessened. 
An illustration of this may be taken in the branch canal 
Quintino Sella, which maintains a constant section for 
about 24 kilos. of its length; and although in this distance 
about one-third of its waters are drawn off for irrigation, 
its capacity for the carriage of water is diminished solely 
by reduction of gradient, as is seen in above table, the 
slope of its channel being 1:00 per 1000 at its derivation 
from the Canal Cavour, and which is gradually reduced to | 
0°30 at end, according as its requirements become lessened. 
The course of an irrigation canal should follow, as far as | 
possible, the higher parts of the zone of land requiring | 
irrigation ; sharp curves should be avoided, and when | 
local circumstances permit it will often be found preferable | 

| 


to follow a circuitous route rather than cross a low-laying 
country with embankments, which, besides being costly in 
coustruction, entails considerable expense in maintenance. 
In these matters, to use an Italian proverb, “ Za pratica 
valle pin che la gramatica;” and in the setting out of canals | 
the engineer must use his own judgment, and be guided by | 
tbe nature of the country in which it is intended to intro- 
duce a system of irrigation, rather than by any set of 
written rules. The section of the canal should be deter- | 
mined upon at the same time as the gradient, as the quan- | 
tity of water that it is capable of discharging depends | 
upon these points. The depth of a canal with regard to 

its width must also be considered, and although no precise | 
rule can be laid down for determining the proportion that | 
should exist between them, it must be borne in mind that | 
for a given discharge, the less the width the greater | 
will be the depth required, and where the depth is | 
less a greater breadth of channel will be required. In the 
first case, although advantage will be gained from there 
being less loss from evaporation in proportion as the width 
is reduced, it cannot be denied that a narrow and deep 
channel is more expensive to keep in repair and clean out ; 
and, in the second, the canal will present a larger evapora- 
ting surface. The most usual proportions between the 
breadth and depth are from 4 or 6 in breadth to 1 in 
depth, ‘The section of a canal when excavated in earth is | 
the trapezium, a rectangular form only being used in case 

the canal is cut in rock, or that its sides are supported by | 
retaining walls. In the first case, the side slopes of the | 
canal generally range from | to 1, or from 1} to 1, and in 

case of bad ground these slopes are pitched with stone, ox | 
protected by a layer of concrete, and this has proved very 

successful on many canals for facing the banks for a short 

distance below falls, which from the constant rise and fall 

of the wave produced by the descent of the water passing 

over the fall, would otherwise be soon washed away. The 

height of the bank above the maximum level of the water 

is usually from 0°40 to 0°60, which, generally speaking, will 

be suflicient, as irrigation canals from their position are 
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not subject to floods, and generally speaking do not receive 
any of the drainage of the country through which the 

pass, and for this reason the effect-of.a very heavy rainfall 
would be imperceptible, The top of the bank should be 
level, or slightly lower on the side furthest from the 
canal, to allow the rain waters to run off in that direc- 
tion, as, were the contrary the case, during storms a con- 
siderable quantity of earth might be washed into the 
canal. The outer slope may have au inclination regulated 
by the stability of the ground, and 14 to 1 is most com- 
mon. The top of the bank is generally used as a road- 
way and may be planted with trees, but it must be borne 
in mind that they are the chief sources of injury to the 
banks and of obstruction to the free course of the waters, 
as their roots often make openings for the penetration of 
water, and in high winds a great deal of damage may be 
caused by trees being blown down into the canal. If, 
however, trees are planted, those of short growth should 
be preferred, and in silk-producing countries the mulberry 
tree will be very profitable. On the branch canal Quin- 
tino Sella many thousand mulberry trees have been planted 
along its banks, The outer slope is usually protected from 
the weather by being covered with grass, Fig. 14 shows 
various cross sections of Quintino Sella Canal in course of 
formation. Embankments in earth must be made in hori- 
zontal layers not exceeding 0°20 in depth, and should be 
well rammed. It is not usual in Italy to puddle the 
canals, and those derived from the Po in a very short 
time become sufliciently water-tight from the deposit of 
the argillaceous matters that these waters carry in suspen- 
sion, and even in the case of embankments made in sand 
the filtration is soon stopped, and the interstices become 
filled with the particles carried into them by the water. 
In making embankments for small canals, it is usually the 
case first to form an embankment as shown at Fig. 20, the 
top of which is carried up to such a height above the level 


of the bottom of the proposed canal, that upon excavating 


it afterwards there will be suflicient earth dug out at A to 
complete the remainder of the bank B to the required 
height. The embankment is usually made during the 
autumn when labour is cheap, and more especially on 
account of allowing it to settle and consolidate during the 
winter, and afterwards in the following spring the canal 
is opened out. In case of the canal shown at Fig. 20, 
200m. in width at bottom, 0°80 in depth, with banks 
1°50 wide and slopes of 14 to 1, the embankment would 
require to be carried up to 0°48 above the level of the 
bottom of the canal, there remaining 0°32 to complete the 
level of the banks, and we should have :-- 
00 + 12 x 0-48 = 0653 
150 + 2°46 
, 5 


Area of half-breadth canal d 


xX 0°32 = 0°634 
which would give a surplus of 0-019 
or rather more earth than is required, which is an advan- 
tage, and will allow for settlement. The width of the 
embankment at top will, therefore, be 8°36. 


Ditto of one bank 


Table showing the Discharge of Water in Canals of uniform section and regular fall, calculated by formula of Tadini, Q = 50h Vv ph, 


in which Q@ = the discharge per second, l the mean w 


idth, h the depth of water, and p the fall per metre. 





. Discharge in Italian ‘* Moduli”* for cach square 1 
Fall per 














netre of sectional area, the depth of water in canal being :— 





























kilometre. | 9-59 | 9°49 | 0°50 | 0°60 | 0-70 | 0-80 | 0-90 | 1°00] 1°25[{ 1°50) 1°75) 2°00] 2°25] 2°50] 2°75| 3:00) 3°25 
10 3°16 3°53 | 3°87 | 4°18 G6L 7°07! 7°50] 7°90] 8°29! 8°66) 9°00 
»“) vo 1°47 5:00 5°48 5°92 9°35 | 10°00 | 10°61 | 11°18 | 11°73 | 12°25 | 12°75 
25 “33 00 5°59 6°12 10°30 | 11°18 | 11°86 | 12°50 | 18°11 | 13°69 | 14°25 
go 74 4°48 612 | «OTL 11°46 | 12°25 2°99 | 13°69 | 14°36 | 15°00 | 15°61 
0 h48 ors 7°07 7°75 } 18°23 | 14°14 | 15°00 | 15°81 | 16°58 | 17°32 | 18°08 
0 O12 7°07 7°90 8°66 | 14°79 | 15°81 | 16°77 | 17°68 | 18°54 | 19°87 | 20°15 
ou oT 7°75 8°66 49 16°20 | 17°32 | 18°37 | 19°37 | 20°28 | 21-21 | 22-08 
yu 7°25 8°37 0°35 10°25 17°50 | 18°71 | 19°84 | 20°92 | 21°94 | 22°91 | 23°85 
"75 7°50 8°66 9°68 10°61 18°11 | 19°37 | 20°54 | 21°65 | 22°71 | 23°72 | 24-69 
“so 775 RRL | 10°00 10°06 | 18°70 | 20°00 | 21°22 | 22°36 | 23°46 | 24°50 | 25°50 
“00 8°22 949 10°61 11°62 | 19°84 | 21°2) | 22°50 | 23°72 | 24°87 | 25°98 | 27°04 
1°00 8°06 10°00 11°18 1°25 | 20°92 | 22°36 | 23°72 | 25°00 | 26°22 | 27°39 | 28°50 
125 ous 11°18 12°50 13°69 | 23°39 | 25°00 | 26°52 | 27°95 | 20°32 | 30°62 31°87 
150 lO6L | Dz25 | 13°69 | 15°00 | | 25°62 | 27°39 | 20°05 | 30°62 | B21 | 38°54 | 34°91 
1°75 146 13°23 14°79 =: 16°20 27°67 | 29°58 | 31°38 | 83°07 | 34°69 | 36°23 | 37°71 
2°00 2h) 44s | «15°81 17°32 8° 27°30 | 20°58 | 31°62 | 33°54 | 85°35 | 37°03 | 88°80 | 40°31 
2°25 ly 15°00 16°77 18°37 9° “05 | 81°38 | 83°54 | 35°75 | 37°50 | 39°33 | 41°08 | 42°75 
2°50 13°69 15°81 17°68 | 19°37 20°92 2 | 83°07 | 35°85 | 37°50 | 39°53 | 41°46 | 43°30 45°07 
Nore.—For this table the writer is indebted to the Chevalier Gandenzio Montani, the district engineer of the Canal Cavour Company a 
Mortara, 
Norr.—The discharge of a canal being equal to its sectional area multiplied by its mean velocity, the figures in above table being calculated 


per 1s 
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NOTES FROM PARIS. 

Tun Geographical Society of Paris has recently published a 
programme of instruction for navigation, for the study of the 
physical geography of the sea, drawn up by a committee of its 
members, This programme, which is given to any one who will 
undertake to make physical observations on board ship, is very 
elementary ; but its shortness and simplicity are its recommen- 
dations, and the instructions—if followed out—will furnish a vast 
amount of observations which the committee of the society pur- 
poses to collect, examine, classify, and publish for the benefit of 
science at large. The instructions relate to the temperature of 
seas, soundings, currents, floating ice, the properties of sea water, 
submarine productions, movement of water under the influence of 
wind, tides, and meteorological observations. The object of the 
society is excellent ; it is, in its own words, to obtain the assistance 
of all great navigators withont interfering with their duties or 
rendering necessary the employment of costly instruments, The 
society will also be glad of communications from foreign navigators, 
It recommends the practice of photography as much as possible 
on account of its incontestable authenticity. The Minister of 
Marine has transmitted the programme to all commanders of ships 
of war, and is about to cause them to be sent to captains of tradin 
vessels, These programmes are reported to have already seudlecel 
important results, and deserve special attention. 

A curious fact was communicated recently to the Academy of 
Sciences, with respect to the circular compass of M, E, Duchemin, 
which has recently been tried on board two vessels of war by order 
of the Minister of Marine ; M. Miller, of the Arsenal Library, has 
found a description of a circular compass by La Hire, in a book 
bearing date 1687. It is thus described :—A piece of magnetised 
steel is formed into a circle 3in, in diameter, and strengthened by 
means of tine stiff spokes of brass wire, The north; ole is marked 
by a fleur de lys; it does not appear, however, that the compass 
in question was ever put to practical use. 

M. de Lesseps gave the same society some account of the 
voyage of exploration undertaken by M. Victor de Lesseps and Mr, 


wjuare metre, it follows in consequence that these same numbers represent the mean velocity. 
‘Lhe * Italian Modulo” is equal to a constant discharge of 100 litres = one hectolitre per second. 


that no serious difficulty would be found in the formation of a rail- 
way over that immense extent of country. 

The same member said that Captain Rondaire, of the French 
Navy, had returned to Algeria to make geodesic study of the great 
shotts or hollows lying between Biskra and the Gulf of Gabés, in 
order to ascertain the extent of sand that lies between the shotts 
and the sea, with the view to the connection of these enormous de- 
pressions with an inland sea, about which there has already been 
so much controversy, M. de Lesseps estimates that if the deposit 
of sand does not exceed eight or nine miles, the piercement would 
not cost half a million sterling. Captain Rondaire’s labours will 
also settle the question of the relative height of the bottom of the 
shotts to the sea, 

M. Tresca brought before the Academy an apparatus invented by 
M. Hilgarde, chief of the Geodesic Works in the United States, 
and presented to the Paris Observatory, to determine the errors 
made by various observers in the measure of longitude. It is well 
known that there exists in the observation of the passage of a star 
across the field of vision of the telescope a personal error de- 
pendent on the physical constitution of the observer; this always 
occurs. Sup two astr , one at Paris and the other at 
Marseilles, observe the same star, each commits his own special 
error ; and, to get rid of the difference resulting from such errors, 
the Paris observer is sent to Marseilles and the Marseilles observer 
to Paris, and the operation is recommenced. The a 

lanned by M. Hilgarde, and which has been employed with success 
in America, does away with the necessity of such double voyage ; 
it registers automatically the passage of the star, and gives the 
value of the personal error. All that is then necessary is, to send 
the apparatus to one place after it has been used at another, 
and to repeat the observation when the result is corrected by the 
difference of the two errors. 

It is proposed to establish in Paris or its environs a special 
observatory for physical astronomy. The subject was referred to 
a committee of the Academy of Sciences, of which M. Faye was 
reporter, at the instance of the Minister of Public Instruction, 
which reported in favour of the proposition, reference being made 








Stuart, the English engincer, in India and China, respecting the 
trans-continental railway, the opinions of both gentlemen being 


to what had already been done in England, America, and Italy, 





and what was now being done by M. Kirchoff in Germany. The 
conclusion of the report is the proposal as one of great importance 
and urgent necessity in a scientific point of view. The Academy 
has adopted the conclusions of the committee, and the establish- 
ment of a physical observatory will be proposed to the Assembly 
early in the coming session. 

Two preparations in the laboratory of M. Dumas, MM. Mermet 
and Lachanalle, have discovered uliar properties in the light 
produced by the combination of sulphide of carbon and bioxide of 
nitrogen, which they declare to be as effective as sunlight for 
photographic urposes. These gentlemen have planned a small 
me for the illustration of their discovery, which they promise 
= — photographs by night as easily as the ordinary camera 

y day. ° 

Interesting communications were made to the Academy of 
Sciences respecting the scientific explorations made by Swiss 
savants into the conditions of the Lake of Geneva and other Swiss 
waters. Amongst the facts elicited were the following:—The 
surface of water reflects the sunbeams on to the slopes of the 
surrounding hills, and adds greatly to their fertility. The vineyards 
in the Canton de Vaud are cited as remarkable examples of this 
effect ; the transparency of the water of the Lake of Geneva 
has been found to be greater in winter than in summer, 
extending in the former toa depth of fifty to sixty metres, and 
in the latter to about ten metres less; in some parts of the 
lake there is a depth of 300 metres, and there the light 
does not penetrate at all; hermetically sealed boxes con- 
taining sensitive photographic paper are said to have proved 
this, At that depth the water is, however, rendered cloudy 
by the presence of clay in a fine state of separation; this 
clay is gradually raising the bed of the lake, but M. Faurel calcu- 
lates that it will take at least three hundred thousand years to 
complete the work ; the average depth of the lake has not changed 
for thirty-six years, according to another observer. At the bottom 
of the lake where light fails no plants are found, and no verte- 
brated animals, but more thanthirty species of annelides, crustacea, 
&c. As in other places, the eyes of these animals have become 
useless, and are obliterated. Geneva is not a very old lake, it was 
formerly merely the receptacle of a great glacier ; discoveries of 
ancient beds of rivers, and of work in Roman bricks, show that 
since the time of those masters of the world the level of the lake 
has diminished two metres, These discoveries may aid in show- 
ing how long a time it takes under certain circumstances for the 
organs of animals to be modified or obliterated by surrounding 
circumstances. The curious fact is noted that the eye is apparent 
in the very young animals, but disappears when they are full 

rown. 

The scientific session has opened with much animation in Paris, 





AMERICAN BLAST FURNACE YIELDS. 


Certain American blast furnaces have recently given almost 
unprecedented yields, and a kind of competition has arisen be- 
tween owners of blast furnaces as to who can get most iron 
ina week. ‘Two furnaces in Pittsburgh have apparently gone 
ahead of all the others, and we find in the American Manu- 
facturer the following article on the subject, which is of consider- 
able interest :—- 

‘‘The wonderful increase in the make of iron at the Isabella 
and Lucy furnaces in this city is of more importance than the bare 
figures indicate. These in themselves are surprising. If there 
were no other result than the mere pleasure of reading that these 
furnaces had made respectively 651 and 653 tons of iron it would 
be a matter of no small congratulation to us as Americans to know 
that we had surpassed the world in the number of tous of iron 
made in a week, and had done so, not alone at one furnace nor only 
fora week, The better signification of it is, we trust, that we 
have begun a new era in blast furnace practice, that our furnace- 
men have discovered how it is possible to get larger results from 
furnaces, without any injury to the furnaces, than has heretofore 
been thought possible. te to being rebuilt a few months 
since, the largest week’s run ever reached by the Isabella was 498 
tons. Here is an increase of over 30 per cent, in the make of this 
furnace. The average make for the last eight weeks has been over 
617 tons. So with the Lucy, Its largest week’s run heretofore 
has been 598 tons. The past two weeks it has made 642 and 653 
tons. These are results that may well cause furnacemen to ask 
how has it been accomplished? At the Isabella part is due to the 
change in the internal shape of the furnace. The old shape was 
that of truncated cones resting upon a cylinder, or, in other words, 
the boshes were straight for a few feet. We do not know just 
what shape has been adopted in the relining, but we do know that 
the straight boshes have been discarded, and the interior is simply 
two truncated cones base to base. This has reduced the interior 
dimensions some 1100 cubic feet, which makes the yield all the 
more remarkable. Then, too, something may be due to the quality 
of materials used. The large demand for Lake ore last year led to 
the shipment of much that was inferior in itself and much that 
had mixed with it quartz, greenstone, &c, In many instances 
this so injured the ore that large discounts were allowed on the 
contract price, and in one case, at least, a large sum of money 
was paid as damages. Within a few weeks or months the constant 
and loud complaints of our furnacemen have effected a change 
and the ore is now of a 7 good quality. So, too, coke has been 
so cheap that the Isabella has heen using the very best Connells- 
ville coke. In fact, in this respect this furnace has had every- 
thing that could be asked. 

‘* While these things are true of the Isabella, they do not explain 
so completely the work done at the Lucy. There has been no change 
in the shapo of this furnace for months, and some of the stock, 
especially the coke, owing to lack of water ai the ovens for washing, 
has been inferior. 

‘There is one point, however, in which the practice at both 
furnaces has been changed, and in which they both agree, viz., 
the heat and pressure of the blast. The ordinary practice at coke 
furnaces in this vicinity is to heat the blast from 700 deg. to 
900 deg. Fah., and to run with a pressure of from 34 1b. to 5Ib. 
These furnaces have been using fully 8lb. pressure and over 
1000 deg. Fah. We give these facts, and allow furnacemen to 
draw their own conclusions, 

“There is one point, however, to which we wish to direot 
especial attention, and that is the rapid descent of the stock, or 
in other words the small number of cubic feet internal capacity to 
the ton of iron yielded in twenty-four hours, In the English 
furnaces this was varied. The following will show to what extent: 
—Old Olarence, 1853, 195 cubic feet; 80ft. Clarence, 1866, 
300 cubic feet ; ‘Ormesb 1867, 320 cubic feet ; Consett, 160 cubic 
feet ; Consett, No. 4, 176 cubic feet. Taking the average make of 
the Isabella furnace for the past eight weeks at 88 tons per day, 
we would have one ton of iron made in every twenty-four hours 
to every 133 cubic feet internal capacity. 

‘The further action of these furnaces will be looked to with 
the greatest interest, and if it shall be shown that the work done 
has not been done at the expense of the furnace and machinery, it 
will be a source of the greatest congratulation.” 





THe Derrest SHAFT IN THE WorLD.—The deepest mining 
shaft in the world is said to be that of the Colliery of St. yg 
Chatilineau, three miles from Charleroi, Belgium, which is 
metres in depth (3404 yards), The deepest coal pit in fngland 
is that of the ates St Colliery in the Wigan district, bein 
815 yards deep, and 16ft, diameter. There are four seams of coa 
being worked, The Wigan 5ft., at 450 yards; Wigan 4ft., at 470 

ards; the yard coal, at 680 yards; and the Arley, at 800 yards. 

e ventilation of the pit is by a furnace, and is very good. The 
deepest mine in Cornwal! Dolooath, which is fathoms— 


720 yards. In the Hartz mountains there are several shafts more 
800 in depth. ‘ 
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RAILWAY MATTERS. 


Tue Government of the Capeof Good Hope invite tenders for 
the construction of railways, for which the Legislatare has voted 
an aggregate sum of 4,707,000. 

Tue «Journal Oficiel publishes a decree declaring of public 
utility the establishment of a junction railway betwren the Dock 
of Saint Quen and the goods station on the plain of St. Denis, 
Paris, 

THE contract for the construction of the line of railway between 
Verona and Leganno, has been let at a reduction of +2°80 per cent. 
on the engineer’s estimate of 800,000f.—£32,00C -to Signor L, 
Bonoza, of Bologna. 

THE Railroad Gazette has information of the leying of 1604 
miles of new railroad tracks, making 1524 miles completed in the 
United States in 1874, against 3130 miles reported for the same 
period in 1873, and 5840 in 1872. 

THE surveys for the railway from Riva, on the Lake of Garda, 
to join the Austrian (Sudbahn) line at Mori, in the Tyrol, are now 
completed. The total length will be twenty-one kilometres— 
thirteen English miles—of which 595 metres will %e in tunnel. 
The estimated cost of the proposed line is 2,422,700 “orins. 

THE Municipality of Genoa have petitioned the Alta Italia 
Railway Company to run two trains each way daily hetween that 
city and! Rome, vid Spezia; and there appears to se every pro- 
bability of its being carried out shortly. In that ease the time 
occupied in the journey between the two places wi!l de reduced to 
twelve hours. 

Tue Railway Corps of the Prussian Army has jus+ completed a 
line from Berlin to Zoszen, 25 miles in length. Tois line has a 
double object. It will be used for every specie of ‘rill and ex- 
periment connected with the construction, destruction, and use of 
railways in time of war, and will bring the new artillery grounds 
at Zoszen within easy reach of the capital. 

TueE Detroit Tribune says :—** Nine palace cars—o rather pieces 
for that many—are now being packed up at the Pullman Car 
Works in Crogan-street, in this city, preparatory to seing sent to 
England to be used on one of the lines of railway there, A number 
of workmen will be sent out to that country to put them together, 
and they will sail two weeks from to-day.” 


Tue Monitore delle Strade Ferrate states that the new sleeping 
cars that have been specially designed for the Alta Italia Railway 
Co, will shortly be put on the line from Modane to Florence, These 
carriages are divided into two compartments with bed« and relative 
dressing-rooms, and leave nothing to be desired as reg ards elegance 
and comfort, It is also intended that they shall be lighted with 
gas. 

TuE Pennsylvania Railway Company owns about 16,000 eight 
wheeled freight cars, valued at 512 dols, each ; 1800 four-wheeled 
freight cars, worth 170 dols, each ; 521 passenger cart of all grades, 
worth 3550 dols. each, and 879 locomotive engines, worth 
11,000 dols, each. Total valuation of the rolling stock, twenty 
millions of dols. The length of the company’s tracks, or those 
controlled by the company, is 5934 miles. 


THE latest accounts from India, speaking of the floods in Madras, 
say that no mails had been received from that part of India for 
upwards of a week, and trains had ceased running for the present. 
Five bridges along the principal lines of railway had either 
been swept away or so damaged by the floods as to be unsafe 
according to the Jiailway News. Miles of the permanent way had 
been dislodged, and altogether matters were in a very disastrous 
condition, 

From statistics lately published by the congress of the various 
railway companies of the German and Austro-Hungarian empires, 
it appears that the number of railway accidents during 1872 on 
these lines was as follows :—Attributable to negligence on the part 
of the officials 356, the number of persons killed 66, and wounded 
243; accidents through fault of passengers, 604 killed, and 377 
wounded, In the above 120 locomotives, 29 tenders, 67 passenger 
carriages, 598 wagons, and 12 other vehicles were more or less 
damaged, In the stations, through fault of the officials, there were 
92 accidents, in which 25 persons were killed and 81 wounded, and 
from their own fault, 423 persons were killed and 577 wounded, 


AN old copy of the English Quarterly Review of the year 1819 
contains an account of a scheme for a railroad, on which it is pro- 
posed to make carriages run twice as fast as stage coaches. The 
editor evidently failed to appreciate the idea, or to believe in its 
possibility, for he comments upon it thus wise :—‘‘ We are not 
partisans of the fantastic projects relative to established insti- 
tutions, and we cannot but laugh at an idea so impracticable as 
that of a road of iron upon which travel may be conducted by 
steam. Can anything be more utterly absurd or more laughable 
than a steam-propelled wagon moving twice as fast as our mail 
coaches? It is much more possible to travel from Woolwich to 
the arsenal by the aid of a Congreve rocket,” 

THE Canadian News says that steps will be taken at an early date 
to place a considerable extent of the Canadian Pacific Railway 
under contract in order that it may be proceeded with as speedily 
as possible, The first section to be constructed will probably be 
that from French River or some point thereabouts to Thunder Bay, 
and from thence connection will be had temporarily with Fort 
Garry by the Dawson road, until the railway to that point can be 
constructed, By this means, in conjunction with the magnificent 
water stretches—the great natural highway to the fertile valleys 
of the Saskatchewan—means of transportation will be made 
available during the greater portion of the year almost to the foot 
of the Rocky Mountains, 

From an ofticial report published by the Austrian Government 
on the Vienna Exhibition, it will be seen that the means of com- 
munication throughout the world have been augmented consider- 
ably during the last six years. In 1867 the total length of the 
lines of telegraph was 424,172 kilometres (262,986 miles), in 
1873 had increased to 571,340 kilometres (354,230 miles). During 
the same period railway communication had increased in similar 
proportions, and from 181,790 kilometres (112,710 miles) in 1867, 
measured 276,766 kilometres (170,595 miles) at the close of 
1873, and it is estimated that 4 millions of passengers are carried 
daily on these lines, 3300 millions of letters are sent every year, 
or on an average 9,225,000 daily, which is equal to about 100 every 
second. In 1860 the value of the exports and imports of the world 
was estimated at 37,500 millions of francs (£1,500,000,000), and 
ten years later they had increased to 56,766 million francs 
(£2,270,640,000). 

A RAILWAY to connect Adelaide with the river Murray will pro- 
bably be undertaken by the South Australian Government before 
long. Owing to the absence of a good harbour and of facilities 
for trade at the mouth of the river, South Australia has had the 
mortification of seeing the Riverina traffic gradually slip from her 
=. The aim of the railway scheme is to give the trade the 

nefit of a direct connection with the chief port of the province, 
Recently, however, the project has been weighted by a fresh con- 
sideration of vast importance, It has been represented that the 
railway to the river could be made a section in a grand trunk 
line, which, at a cost of a little more than a million and a-half 
sterling, could be taken from Adelaide to the Victorian Border, 
there to unite with the railway system of the neighbouring colony, 
which in turn is to be connected with the railway system of New 
South Wales, Thus out of a comparatively local matter has grown 
a proposal for thei liate construction of a grand intercolonial 
highway which would have the effect of bringing the several pro- 
vinces into close relationship with each other, and of advancing 
the material interests of the whole group. Unfortunately, this 





- scheme is intimately interwoven with the question of route, 
with regard to which there|is a sharp contest in the South 
Australian Parliament, 





NOTES AND MEMORANDA. 


THE Pee of linen manufactures exported in 1873 was 
195,404,195 yards of white or plain ; 8,197,598 yards of printed, 
checked, or dyed ; and 4,521,683 yards of sailcloth and sails, In 
addition to all this there were exports of 28,734,212 lb. of linen 
yarn, of 12,263,805 Ib. of jute yarn, of 2,302,354 lb. of sewing 
thread, and of 95,935,108 yards of jute manufactures, 

THE practice of patenting imitations of articles of standard 
excellence is growing in favour at the United States Patent-office. 
A patent lately granted is for producing an imitation of Russian 
sheet iron. This isdone by hammering the sheet between anvils 
and hammers that have indented surfaces, so as to give the sheet 
a mottled appearance. Another patent is for an imitation Swiss 
window shade, in which the lace work is imitated by stencils. 

THE Moniteur Industrie! Belge states that German manufac- 
turers are purchasing the fish bones gathered along the Norwegian 
shores which result from the extensive fish.curing stations there 
located. These bones make a fine fertiliser, and, when pulverised 
by suitable machinery at the points of collection, are readily 
transported, The same journal suggests the more extended 
utilisation of the bones from the ectehihanente in Newfoundland, 
and estimates the product from American fisheries at twenty 
million pounds a year. 

AN experiment made long ago by Proust revealed the fact that 
fatty matters can be extracted from cast iron when the latter is 
dissolved in certain acids, M, Cloez has recently separated these 
materials in a pure state, and their analysis reveals the interesting 
fact that they consist of carburets of hydrogen of the series C*n 
H™, and present all the terms thereof at least from CsH*— 
ame to C!*H's, This is a veritable organic synthesis, 
realised by the aid of substances purely mineral, and is susceptible 
consequently of important applications. In the Science Record for 
1873 will be found an account of the extraction of similar matters 
from meteoric iron, 

AccoRDING to the Journal of the Chemical Socicty, American pig 
iron contains more sulphur than ordinary English Cleveland pig, 
the average contents being :—Cleveland pig, 0°035; American pig, 
0°207. Onthe other hand, the phosphorus in the American pig is 
less than thatin the Cleveland, viz.:—Cleveland pig, 1°27 per cent. ; 
American pig, 0°16 per cent. The presence of a small quantity of 
sulphur in a pig iron intended for Bessemer steel, and also contain- 
ing phosphorus, is beneficial rather than injurious, provided, of 
course, the amount of either constituent is not too great ; thus, a 
pig containing sulphur 0°15 per cent., phosphorus 0°12 per cent., 
is better suited for working into Bessemer rails than a pig contain- 
ing the same amount of phosphorus and no sulphur at all. 


M. Faivre has 9 performed a sezies of experiments on th® 
mulberry, hazel nut, and cherry laurel, which he considers goes fat 
l to prove the fact that the substances which supply the food of 

lants have an ascending motion in the bark. For this purpose 
ne made perfect or imperfect annular incisions through the bark, 
or detached pieces of the bark, to which buds were attached, or 
removed entire cylinders of bark from the trunk. The result of 
the experiments was that the buds always continued to develope 
when the communication remained uninterrupted with the lower 
portion of the trunk ; while when this communication was com- 
pletely destroyed, the buds invariably withered away. If the bud 
was separated by a perfect annular incision, it withered the more 
slowly the greater its distance from the incision; and in these cases 
the starch disappeared entirely from the portions of the wood 
above the incision between it andthe bud. When entire cylinders 
of bark with buds on them were removed, the buds continued to 
develope, and even produced branches bearing leaves, 

AN interesting statistical table was recently submitted to the 
French Society forthe Advaucement of Science, showing the pro- 
gressive stages of coal production in the six leading industrial 
countries of the world. An American contemporary makes the 
following abstract :—(The figures used represent millions of tons.) 
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Our contemporary then proceeds to state, not however, quite 
accurately, that—‘‘ United States is the only one of thpse 
countries which has vast resources of coal still undeveloped and 
indeed, unknown. Our production, even as compared with that 
of other countries, gives but little indication of our productive 
capacity.” 

A NEW compass has been invented in France by M. Duchemin, 
the magnetic force of which resides, not in a bar or needle, as in 
the ordinary instrument, but in a flat steel ring, magnetised, with 
its poles at two opposite extremities of the same diameter. This 
ring, supported upon an aluminium traverse, pivoted on agate at 
its centre, has attached to it the ordinary compass card, and acts 
promptly and efficiently. The author claims for it the following 
advantages :--(1) A magnetic power, double that of a needle 
whose length is that of the diameter of the ring ; (2) two neutral 
points instead of one, as in the needle ; whence it happens that 
none of the magnetism escapes, and that strong sparks like those 
from the Holtz machine do not derange the poles ; (3) a better 
and more prompt performance of the compass, the card seeming 
to float, as it were, in a liquid ; (4) a large increase in the sensi- 
tiveness of the instrument ; (5) the ability to regulate the magnetic 
intensity of the ring, and thus to compensate for local causes, 
This is effected by means of a second magnetised steel ring, smaller 
than, and inside of, the first, the position of which—and therefore 
its neutralising action—may be easily adjusted. Under the 
direction of the Minister of the Marine, a trial trip of the new 
compass was made on the steamboat Faon with very satisfactory 
results, M. Duchemin now proposes, as an improvement, the use 
of a set of such rings, forming a spherical or spheroidal system of 
still greater magnetic power. 

A NEw work, exhaustively treating of the preservation of wood, 
has recently appeared in France from the pen of Maxime Paulet, 
an eminent chemist, The author advocates the use of sulphate of 
copper and creosote oil, according to the circumstances under 
which the wood is employed. Sulphate of copper has a poisonous 
action upon the animal and vegetable parasites which appear at 
the beginning of organic decomposition. In treating wood which 
is to be buried in the earth or submerged in fresh water, the solu- 
tion should be applied in excess, since the effect of moisture is 
slowly to dissolve the salt. Sea-water acts in this manner so 
rapidly that sulphate of copper should not be employed for piles 
or similar marine structures. In wood soaked with the salt solu- 
tion, a portion of the latter unites closely with the ligneous tissue, 
and another -_ in excess, remains free. This last, first dissolved 
by the exterior liquids, slowly retards the removal of that com- 
bined with the wood; but the combined portion itself, though 
more stable, does not entirely escape subtraction, accelerated or 
retarded according to the rapidity of renewal of the dissolving 
liquids, On the other hand, for wood destined for aerial struc- 
tures, the quantity of solution should be diminished, in order to 
eee the mechanical effect of intervasoular crystallisations, 

rding creosote oil, M. Paulet states that the tarry and car- 
bolic compounds are much preferable to the metallic salts for 
wood exposed to sea-water, because the naphthaline, aniline, and 
notably the carbolic acid, exercise an antiseptic action, coagu- 
lating the albumen, and thus destroying both the circulation of 
the sap and also that in the organic parasites, It is ted out, 
however, that these substances render the wood inflammable, 
while the metallic salts have just the contrary effect. 








MISCELLANEA. 


Tue Admiralty have directed that the Fury shall be supplied 
with anchors of the ‘‘ Martin” pattern, the same as issued to the 
Devastation, and one or two other men-of-war of the largest class. 

WE learn from the Globe that greater caution is to be observed 
at the various ports with respect to the trade in explosives, and 
the Home-oftice has forwarded to the authorities copies of licences 
granted under the Nitro-Glycerine Act, in order that the conditions 
may be rigidly enforced. 


Tue total number of plans deposited up to the latest time 
allowed by the standing orders of the House, at the Private-bill 
Office of the House of Commons, for the various schemes to come 
before Parliament during the forthcoming session, was 223, con- 
sisting of 8 railway bills, 37 provisional orders, 94 miscellaneous 
bills, and seven tramway bills. In 1873 the number was 244, 
and consisted of 125 railway bills, 47 provisional orders, 65 mis- 
cellaneous bills, and seven tramway bills. 

SEVERAL years since a spontaneous explosion took place ina rock 
quarry near Nicholasville, Kye. The Lexington Gazette says that 
recently these explosions have begun again, two very violent ones 
having occurred, rending the rock in all directions and throwi 
up @ vast amount of débris. The people of the neighbourh 
are very much exercised in reference to these unaccountable pro- 
ceedings. The explosions are described as so violent that, if one 
should occur under a house, it would hoist it and its contents like 
a veritable torpedo, 

We learn from Herapath that the Director-General of the 
Franco-Austrian, M. de Serres, has proceeded to the Roumanian 
frontier for the purpose of determining, in accordance with a 
recently concluded convention, the point of junction of the Temes- 
war and Orsova line with the Roumanian net-work, M. de Serres 
was accompanied by several engineers, who, after having received 
his instructions, will remain on the spot in order to direct the 
construction of the Temeswar and Orsova line, of which the 
Franco-Austrian has recently received a concession, 

ALONG the course of White River, near the town of Gaysville, 
Vermont, there have been discovered very extensive and valuable 
deposits of magnetic iron sand, rich in gold, which extend for 
nearly forty miles along the course of the stream. Their origin is 
pronounced by geologists who have examined them to be alluvial, 
and they may be traced toa glacial period by the character and 
appearance of the rocks, The banks on either side of the stream 
consist of fine sand, clay, jwater-worn stones of varied character, 
magnetic iron sand, and gold of rare purity in scales and flakes. 


Ata meeting of the Richmond select vestry on Tuesday a letter 
was read from the conservators of the river Thames, informing 
the vestry that if the conservators were satisfied that the vestry 
were adopting measures to prevent ‘the flow of sewage into the 
Thames, they would not press for the penalties already awarded 
against the vestry, and would allow the proceedings now pending to 
standjover without prejudice, but the costs already incurred by the 
conservators must be paid by the vestry. The conservators 
declined to be parties advocating any particular scheme for divert 
ing the sewage. It further stated that the conservators had, on 
the recommendation of De, Letheby, adopted a standard of purity 
which they would require in the effluent water from the Richmond 
sewage works, 

THE preparations for the forthcoming Arctic Expedition are now 
being made with all possible dispatch, Rear Admiral Sir Leopold 
M'Clintock, superintendent of Portsmouth Dockyard, and well 
known as an Arctic navigator, was last week engaged at Portsmouth 
in examining the ships in the reserve, with the view of the selection 
of two to form part of the expedition. The Lyra, sloop, and Pandora, 
gun vessel, were deemed suitable, but a careful examination of the 
former showed that her timbers were somewhat defective. The 
Pandora has been docked for survey ; she is 140ft. in length, with 
25ft. beam, The Columbine, which is 160ft, long and Svft. 
broad, and which has been selected at Chatham, is expected shortly 
at Portsmouth to be fitted for the expedition. On Monday Mr. 
Froyne, assistant master shipwright, and Mr. Newman, chief 
engineer, left Portsmouth for Scotland, to examine the whalers to 
be selected for the expedition, 

THE new pattern target, to be used in future for sea practice by 
Artillery Volunteers, to supersede the Shuttleworth target hitherto 
used, consists of a raft made of two pieces of deal 10ft. in length, 
9in. wide, and 3in, thick, united together crosswise, and having an 
ordinary half-ton vat placed on it and secured by four wooden 
snugs and four guy lines. A flagstaff 24in. in diameter and 14ft. 
in height, with flag 4ft. Gin., is inserted upright in the vat and 
secured to the extremities of the raft. A 3-inch rope 184 fathoms 
long, with an iron shackle at one end for attaching an anchor or 
grapnel, is also made fast to the raft. These targets will be 
allowed to Artillery Volunteer Corps in the proportion of one for 
each battery; the cost of placing the targets is, however, to be 
borne by the corps. In the event of a corps requiring a land 
instead of a floating target, a sum not exceeding £2 10s. will be 
allowed for its purchase, The land targets are to have bull’s-eyes 
of Yin. diameter painted upon them, 


MackitLor Pasua, the Contro!ler-General of ports and light- 
houses to the Egyptian Government, according to the Pall Mall 
Gazette, arrived the other day at Suez from Ishmalia, He is, 
it is stated, about to examine the rich deposits of salt known to 
be in the vicinity of the Bitter Lakes, There are large tracts of 
country in that neighbourhood covered with a crust of pure salt 
of from lin, to 2in, in thickness, and in some places it is even 
more. The Khedive has some idea of working this valuable mine 
which has been so long neglected, and of sending the produce to 
Suez for shipment by way of the Sweet-water Canal. There is 
likely, however, to be some dispute, it is said, with the Canal 
Company about this salt, owing to their claim upon a certain 
amount of land on either side of the canal, and one of the richest 
deposits lies very close to their concession. Beside salt, there are 
large beds of gypsum in the same neighbourhood, and in one place 
the canal was actually cut through a deposit of that valuable 
substance, and large masses may be seen on either bank, apparently 
thrown carelessly aside. The Egyptian Government has a guard 
stationed to protect the salt, and there is no doubt that steps will 
very shortly be taken to bring it to market. 

A NEW port was last week opened at Sharpness Point, a small 
promontory in the river Severn, about midway between Avon- 
mouth and Gloucester. The works have been constructed by the 
Gloucesterand Berkeley Canal gn ata costof nearly £200,000, 
and comprise a tidal basin 350ft. long by 300ft. wide, a lock 320ft. 
long with three pairs of ponderous gates, and a discharging dock 
2200ft. long and occupying an area of 134 acres. The entrance to 
the docks from the Severn is 60ft. wide, and gives at high water an 
average depth of 26ft. The docks are connected with the Gloucester 
and Berkeley Canal, one of the finest ship canals in the kingdom, 
constructed about fifty years ago at a cost of half a million, and 
the object of the works is to provide facilities for the entrance and 
accommodation of the larger class of vessels now used, a number 
of which, though chartered to Gloucester, have every year been 
obliged to discharge at one of the South Wales ports owing to —— 
olen to into the canal at the old entrance, | Branches o 
the Great Western and Midland lines are in connection with the 
docks, and when the Severn Bridge Railway is opened there will 
be an easy and short communication with the coal-fieldsof the 
Forest of Dean. The Canal Company having also purchased the 
Worcester and Birmingham Canal, a through water communication 
is opened up between the new docks and the heart of the Mid- 
land district, and plans are being considered for an easy and 
expeditious mode of traffic, Nearly all the land around the docks 
has been let, and it is that Sharpness will shortly 
become a commercial centre of considerable importance and a for- 
midable rival to Bristol and the Welsh ports, 
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CANAL WORKS IN ITALY—SCARICATORE ON THE DORA. 


(For description see page 405.) 
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PLAN OF MIDOLE P/ER 
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CROSS SECTION ON CENTRE L/NE OF SMALLER ARCHWAY 
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APPARATUS FOR MEASURIN 


G THE OUTFLOW OF STEAM. 


(For description see page 415,) 
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ON LOADING SAFETY VALVES BY DIRECT 
SPRINGS, 


THE following paper by Mr. Brock is extracted from the report 
on safety valves, to which we have referred elsewhere :— 


Ir has been shown that valves having half an inch of area per 
2 x diameter of valve | 





square foot of grate surface require to lift P 


in order perfectly to relievej,the boiler ; and if proportioned as is 
recommended in this report, then the lift would be in all cases 


diameter of valve raving determined the requisite lift, it re- 


mains to fix any reasonable or desired percentage of the load, 
which is not to be exceeded by the additional load due to the 
compression or extension of the spring, caused by the lift of the 
valve. Let this, for example, be restricted to 24 per cent, of the 
original load. Then the spring loading the valve should be so pro- 

rtioned that the compression or extension, to produce the initial 
a shall be forty times the lift of the valve, So that with 
valves having half an inch area per foot of grate surface, 
the initial compression or extension of spring would be = 
50_% diameter of valve With valves as recommended, “the 
initial compression or” extension would be 1°11 x diameter of 
valve. The following formula refers to spiral springs, made of 
steel in the usual way :— 

E = compression or extension of one coil in inches, 
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SECTION OF SILENT BLOW OFF COCK ON SHIPS SIDE 


| d= ae from centre to centre of steel composing spring 
nches. 
| w= weight applied in pounds, 
| D = diameter or side of square of steel of which the spring is 
} made in sixteenths of an inch, 
| ©.=aconstant which, from Ne fy made, may be taker. 
s as 22 for round steel and 30 for square steel, 

| x w 
D‘x 0 

The total compression or extension of such a spring is equal to 
that of one coil into the number of effective ovils, which may be 
taken as two less than the apparent number, the end coils being 
usually flattened to serve as bases for the spring to rest upon. 
be relation between the safe load, size of steel, and the dia- 

meter of the coil has been deduced from the works of the late 

| Professor Rankine, and may be taken for practical purposes as 


follows :— ara 
D= Y wxe for round steel. 


JJ 
D=4/ xd 
VA 429 for square steel. 
The application of the above formulw may be illustrated by the 








——s caloulations of three different proportions of springs, all | 


lesigned to give the same result. Diameter of valve, 4" = 12°5 


area in square inches, Boiler ure 60 Ib. per square inch. 


' Omitting weight of valve, spindle, and spring ; load required = . 





12° x 60 = 750 lb. Then, assuming that this valve is in the 
proportion of half a square inch area per foot of grate surface, 


the lift of valve would be = ” 75+ = 106, say ‘1’. Initial com. 
pression of spring, ©? 7 = 4°26, say 4in, (1) Supposed dia- 
‘ 


%sn 
meter of spring, or d, equal din. D= /™ ; ‘. 10, dia- 
ss ee 
10000 x 22 = 718". 
Effective number of coils = tg = 18%, say 18. Pitch of spiral 
allowing between each coil a distance equal to twice the intended 
compression = 1"°061, say lin.; effective length of spring = 18 x 
1 = 18’, and allowing for two end coils as bases, say 194", = the 
length of spring before compression. (2) Supposed diameter of 


3 ° 
spring, Gin. D = f= = 11°447, say 12-16ths. E = 


216 x 750 _ ones . . , oe 
00736 x 22 = 355", Effective number of coils required, S55 

11°2, say 11. Pitch of spiral, 1°46"; effective length of spring, 
1°46 x 11 = 16 06", and allowing for two end abutment coils, say 
173" = the length of spring before compression. (3) Suppose dia- 


, : 3/750 x 12 . 
meter of spring 12in. D = /™ —_* 14°42, say 14-16ths, 


E a ings 1533", Effective number of coils required, 
38416 x 22 

a = 2°61. Pitch of spiral, 3°9'; effective length of spring, 
3°99 x 261 = 10°17", say 10", and allowing for two end abutment 
coils, say 11/' = the length of spring before compression. In 
cases where it is desirable or perhaps necessary to employ springs 
acting at the end of levers, the same formulw can be employed 
for determining the proportion of springs, bearing in mind that 
the lift of the end of the lever where the spring is attached, is to 
be taken instead of the simple lift of valve. The above illustra- 
tive calculations have all reference to springs made of round steel, 
and used in compression. In many cases two or more springs, 
one within the other, may be used with advantage. 


meter of spring steel = 10-16ths, E = - 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
spondents, ) 


COMPOUND ENGINES. 


Srr,—I have lately read with considerable interest your leading 
articles of July 10th and August 14th, and the letters in ‘ine 
ENGINEER on the subject of single cylinder and compound engines, 
and in support of your views of the advantages of the single 
cylinder, which accord with my experience as an engineer, I 
enclose indicator diagrams taken from a pair of beam engines now 
working at a cotton mill in Lancashire, with a pressure of 20]b., 
only in the boilers; they are lightly loaded at present, but are 
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working as economically as any compound engines, with more than 
three times the pressure, that I know of in the neighbourhood, 
as you may judge from the diagrams. I also enclose another 
diagram from a single cylinder beam engine fully loaded, working 
with steam at 40 1b. pressure in the boilers, and using only 2,7, lb. 
of ordinary coal per indicated horse-power per hour, including 
steam for heating the cotton mill, and for all other purposes. 
This engine, I may state, has been working ten years, a not 
cost one shilling in repairs or lost ten minutes of time since it was 
set to work, 
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COAL CONSURIED IN 1 MONTH = 90. 10.0°0* 2.7 18S 

COAL P* INDICATED HORSE POWER P* HOUR 
PRESSURE in BOILER #0188 


I believe, Sir, that our modern engineers who are so strongly 
advocating dangerously high pressures, necessary on the compound 
system, to compete with the best modes of working with one 
cylinder, are beginning at the wrong end; and instead of devising 
expensive boilers and engines, they should turn their attention 
more to the best and most economical plan of using up the steam 
in one cylinder at a moderate pressure, which is the truly scien- 
tific way, thereby insuring durability, and less wear and tear, and, 
above all, avoiding the risk of life from explosions and breakdowns 
inseparable from the high-pressure compound system. 

Nov, 30th, 1874. LANCASHIRE, 





Sir,—I have an engine with 26in. cylinder, 3ft. Gin. stroke, 
running at sixty revolutions; the slide valve is of the usual 
double eccentric cut-off type, pressure 50)b, in cylinder, steam 
supplied by a very cashire boiler with a few Galloway 
tobe, The cut-off takes place a little before one-sixth of the 
stroke is completed ; the cylinder is jacketed, vacuum 23in., con- 
sumption of good Yorkshire small coal—‘* nuts "— 2°5 per horse 
per hour, temperature of feed 190 deg., asarule, — 

Will any correspondent kindly say what saving in fuel I could 
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effect by compounding this engine, the speed and power, and 
ratio of enqention remaining ee ? C. J. 
Halifax, Dec. 2nd, 





THE TOTTENHAM PUMPING ENGINE, 

Srr,—After what has ap in your numbers of September 
18th, November 6th and 13th, I feel bound to ask you to insert 
my statement as to the design of the ‘* pumping-engine at Totten- 
ham.” I may say that I was invited to get out a design by the 
engineer of the local board; I then called on Messrs, Whieldon and 
Cooke, who placed a youth in their drawing-oftice at my disposal, 
and I may say that the drawings, and the greater part of the 
work, were carried out under my supervision, the contractors 
agreeing to place my name, as the consulting engineer, on the 
engine, and also to pay me 74 per cent. commission for my 
trouble, I hope this letter may settle the question in dispute. 

ALFRED PHILLIPS, 

Dorchester, Nov. 30th. Borough Engineer. 

THE MIDLAND RAILWAY. 

Sir,—In your article last week you say that ‘‘It appears there 
is good reason to doubt that the Midland Railway Company can 
run shorter trains in 1875 than they ran in 1874.” You arrive at 
this conclusion mainly from the belief that the managers of the 
Midland Railway do not at present run a carriage more than they 
can help. This is quite true, but the present system of having 
three classes compels the Midland to run more carriages than are 
necessary to accommodate the passengers. In a train composed of 
carriages running through to various towns, six compartments 
are the minimum accommodation which can be provided for each 
town, because there are three classes, and each class must have a 
smoking compartment. But six compartments means two carriages, 
hence the company is compelled to run two carriages to accom- 
modate perhaps a dozen people. But when the Midland has only 
two classes, fourcompartments will be the minimum accommodation 
required for each town, and this can be provided by one carriage. 
The effect of this will be—as the chairman stated at Derby—that 
the 11.45 a.m. from St. Pancras, which at present consists of four- 
teen carriages, two for Liverpool, four for Manchester, two for 
Nottingham, four for Leeds, and two for Birmingham, will next 
year be composed of nine carriages, one for Liverpool, three for 
Manchester, one for Nottingham, three for Leeds, and one for 
ee and in making this alteration they will not incon- 
veniently crowd the passengers. This reduction will be made in all 
through po and 

to 


it will be much easier to provide the proper 
lation in ordinary trains when only two classes 
With regard to the amount of accommo- 
dation required, you argue that because the total number of second- 
class is double the total number of first-class passengers—which is 
correct—there will be on the average twice as many second-class as 
first-class passengers in each train. But this is not correct. 
The number of first-class passengers per train mile is between 
three and four, and the number of second-class per train mile is 
five on the Midland Railway. A. 
Nov, 30th, 


{Our correspondent’s argument is based on the assumption 
that six compartments mean two carriages, the accuracy of 
which we deny. There is no difficulty whatever in combining all 
three classes in one carriage, and six compartments may mean one 
carriage as well as two, Our correspondent has forgotten the 
Pullman cars; if they are run with all trains they will materially 
affect his theory.—Ep, E.] 





have to be provided for. 





PRIMING, 

Sir,—After your remark upon the letter signed ‘‘W. C. P.” in 
THE ENGINEER of the 20th November, I expected to see a sketch 
of the boilers in question in the current number; but as the sketch 
has not appeared I will offer a few suggestions that may apply. 

It is usual to assume that two boilers made from one drawing 
are duplicates ; and yet how easy it is for the boiler maker to 
reduce a water space in one boiler and increase it in another, a 
difference that might materially affect priming. One boiler may 
not be set to carry as much water one end as the other; the gauge- 

- glass and gauge-cocks may, by a mistake, be wrongly placed; they 
may carry only din. or 4in. of water in the boiler of one vessel, and 
12in. or 14in, in the other. Any alteration in the position of the 
feed pipe, or the omission of an internal feed pipe, and if the 
engines are not surface condensing, the position of the blow-off 
pipe often influences priming. 

““wW.C. P.” states No. 1 Poiler primes, No. 2 does not, Was it 
found out sufficiently early for an alteration to be made in No, 2 
gear—say, for instance, more lap introduced on to the slide valve ? 
One thing is quite certain, if every part in both engines and boilers 
were alike, they would, if treated in the same manner, act alike. 
As there must be a difference, those who have an opportunity of 
minutely examining both vessels are, of course, best able to dis- 
cover where the difference exists; that found the best mode of 
rectifying the defect is quite another question. Ze 

Blackwall, Nov. 27th. 
mst in question wiil appear in our next impression, — 

iD. E. 





THE PREVENTION OF SMOKE, 

Sir,—As Mr, Prideaux has kept silence, for some reason 
which I fail to understand, regarding a statement in THE 
ENGINEER to the effect that his air-doors proved a failure 
in a recent trial of one of her Majesty’s ships, I feel com- 
— to notice the statement simply for the sake of truth— 
or in Mr. Prideaux’s inventions I have no interest of any 
kind. Your statement obviously refers to the Audacious, and 
I suppose that your information was supplied by a Portsmouth 
correspondent ; but it has, nevertheless, really no foundation 
whatever. It is merely the embodiment of a rumour circulated in 
Portsmouth upon the return of the ship to port. I happen to be 
in a position to contradict that rumour, and to assert that the 
Audacious failed to keep steam for want of draught. Her tubes 
are but 2}in. diameter inside, and the draught is further confined 
by a lot of bricks at the backs of the furnaces, and by the super- 
heaters, The Prideaux doors could have had nothing to do with 
the want of steam, for they were worked as common doors, by 
keeping the air-flaps closed during the entire trial. 1 express no 
opinion whatever as to the merits or demerits of these doors, and 
the trial trip of the Audacious most certainly supplies no informa- 
tion whatever on this point. 

London, Dee, 2nd. Cc. D. 





CASTING STEAM PIPES, 

Srr,—I should feel much obliged if any of your correspondents 
can give me any information respecting the casting of large steam 
pipes. I have lately been casting some, but with indifferent 
success, To all external appearances they were sound and good, 
but on turning the flanges and ends for expansion joints, in many of 
them there are a number of blow holes, which render them useless. 
Thave tried many things to remedy it, but with varied success, I 
use hollow core barrels, and the cores have been well dried. I 
have heard that they are sometimes cast vertically. Perhaps some 
of your readers can give me some data as to how they are cast, 

Southampton, Dec, Ist. JA, 

EXTRACTING ROOTS, 

Srr,—In your impression for November 13th a letter signed “ L,” 

caper. ond correspondent asks for information concerning the 


in this work 1 have had some experience, and the result of that 
experience is that for all but the smallest roots nothing will do 
but manual labour with pickaxe and stub. With large roots of 
beech and hard timber, Kennan’s blasting apparatus may be used 
with ae As regards the ‘‘ Sutherland plough ” which you 
recommend, I cannot with you. With really heavy roots it 
would be knocked to pieces in a days, and it is quite unsuit- 
able for use on hil] sides, Any one who has tried this plough—or, 





irdeed, any other device worked by steam—will confirm my words, 
I have heard that these ~ - are successful in England, but they 
will not suit over Scotch soils and hills. Anything like a satis- 
factory stone-raiser and root-extractor has not yet reached the 
North at all events. 

**T.” will do well to avoid steam, which, even if it succeeds, 
will only clear his land at a frightful cost, break-downs included, 
I enclose my card. G. J.G. 





FoLKARD’s Boat-LOWERING APPARATUS.—We learn that the 
Russian authorities having decided to fit the above apparatus 
—fullydescribed in our issue for March 27th, 1874—to the Impe- 
rial yacht Standardt, Captain Lazareff, this was accordingly 
done during her recent stay at Dover, and that a series 
of trials have been conducted and given great satisfaction 
to the officers of the yacht, who predict its adoption through- 
out their Imperial marine. Weare glad to hear also that the 
Peninsular and Oriental Company are giving it extended trial in 
their ificent fleet, and that their captains have reported most 
favourably of the trials hitherto made. We expressed our opinion 
in favour of Mr. Folkard’s plans in our issue above referred to, and 
the preference already given to it fully justifies that opinion. 

BLASTING WITH GUNPOWDER FirED BY ELECTRICITY.—The 
limestone quarry of Mr. Simmonds, at Plump-hill, near Mitchel- 
dean, was on the 26th November the scene of a blasting operation 
of considerable magnitude, which attracted to the spot several 
thousands of spectators, including proprietors and managers of 
collieries and ironworks in the Forest of Dean. The object to be 
accomplished was the dislodgement and disintegration of a large 
mass of rock about 12 yards high, 30 yards wide, and 17 yards 
thick. To this end a shaft 3ft.in diameter and 24ft. deep was 
sunk about 15ft. from the upper edge of the fuce of the rock, and 
from the bottom of this shaft in the direction of the thickness a 
‘* heading ” was driven 12ft. in length terminating in a chamber to 
contain the explosive. Into this chamber was emptied, from the 
barrels in which it had arrived from the works, one ton of Curtis 
and Harvey’s ordinary blasting powder, and three of Bickford’s 
safety fuzes—protected by gas tubing—were laid in contact with 
it. But at this juncture it occurred to the owner of the quarry— 
which is contiguous to a turnpike road—that it would be advan- 
tageous to fire the charge by electricity; and thus obviate the half 
hour's suspense and corresponding interruption to traffic which 
would naturally occur if the above-mentioned fuzes were used. 
Accordingly he applied to the manager of the Electric Blasting 
Apparatus Company, of Cinderford, who readily volunteered to 
carry the explosion into effect. One of Siemens’ dynamo-electric 
machines with the requisite insulated cable, and some Bain’s 
high-tension fuzes, adapted for gunpowder, were dispatched to the 
quarry. Three of these fuzes were applied to the charge, the 
cables attached to them were conducted through tubes—placed in 
the heading and shaft—to the surface, thence along the ground 
and connected to the electric machine at a distance of 200 yards. 
All being in readiness, and the spectators gone to positions of safety, 
the signal was given by the discharge of a pistol ; the explosion of 
the charge followed instantaneously—the large mass of rock was 
dislodged, shattered, and thrown down on to the floor of the 
quarry in capital condition for sledging, which is the next step in 
its progress to the lime kiln, Nota stone was blown into the road 
or dangerously in any other direction. It is estimated that from 
8000 to 10,000 tons of stone were dislodged by the blasting. It 
was a complete success, and as regards safety, simplicity, and ex- 
pedition, the great superiority of electric firing over any other 
method was fully recognised by all the practical men present, 

THE INSTITUTION OF CiviL ENGINEERS,—At the fourth ordinary 
meeting of the session, 1874-75, held on Tuesday, the 1st of Decem- 
ber, Mr. Thos. E. Harrison, president, in the chair, it was 
announced that the council had recently transferred from the class 
of associate to that of member, the following—viz.: Messrs, 
Thomas Edward Dunn, District Engineer, East Indian Railway ; 
David Marr Henderson, Engineer-in-Chief to the Imperial Maritime 
Customs Service of China; Gabriel James Morrison, Westminster; 
Middleton Rayne, Superintending Engineer., P.W.D., India ; 
Henry Sadleir Ridings, B.A., Kesident Engineer, Iquique Railway, 
Peru ; and William Ridley, Chief Engineer of the Rio Tinto Rail- 
way in Spain. Also, that the following candidates have been 
admitted students of the institution, viz., Messrs. Jobn Baker, 

William Townshend Batten, Arthur Wilbraham Dillion Bell, 
Henry Taylor Bovey, Herbert Dorning, Charles William Freke 
Farewell, Henry Edmunds Haddon, Henry Thomas Hall, William 
Harker, Matthew Wilson Hervey, Henry Burdon Hutchings, Alfred 
John Ingram, George Arthur Jones, Robert Patrick Tredennick 
Logan, Walter Lucas Lynde, John Charles Mackay, Robert 
Valentine Milne, Carl Ernest Moline, Arthur Spence Moss, 
Alfred Thomas Mullaly, Henry Peacey, Alexander Davidson 
Stevenson, Harry Tee, Joseph John Tylor, William Barton 
Worthington, B, Sc., and Julius Dent Young. The first ballot 
for the session resulted in the election of forty-nine candi- 
dates, of whom seven were members, viz.: Messrs. Robert Dundas, 
Engineer to the Glasgow and Paisley and the Glasgow and 
Kilmarnock Joint Railways; Robert Gordon, ex-engineer, 
P.W.D., India ; Francis Baker Hanna, Resident Engineer, Madras 
Railway; Alfred Reid Clanny Harrison, Resident Engineer of the 
Northern Division of the North Eastern Railway ; Peter Alex- 
ander Peterson, Chief Engineer of the Toronto Waterworks ; 
William Henry Thomas, Westminster; and John Brown 
Young, Imperial Government Railways, Japan. Forty- 
two gentlemen were elected Associates, viz.: Messrs, Henry 
Charles Baggalay, Stud. Inst. C.E., Asst. Engr., Carnatic Rail- 
way, India, Donald Barlow Bain, Asst. Engr., Oude and _Rohil- 
kund Railway; Charles Spruyt de Bay, Westminster ; Donald 
Stuart Baynes, Engineering Staff of the East and West India 
Docks ; Lieut. James Brebner, late Indian Navy, Superintendent 
of the Hydraulic Lift Graving Dock at Hog Island, Bombay ; 
Messrs. Francis Eustace Burke, Stud. Inst., C.E., Temple; John 
Clark, Resident Engineer of the St. Pancras Station of the Imperial 
Gas Company ; George Fitzroy Cole, late District Engineer on the 
Iquique and La Noria Railway; Alfred Davis, Westminster ; 
Edward Baudouin Ellice-Clark, engineer to the sgate Local 
Board; George Estall, engineering staff of the Great Eastern 
Railway ; George Lancelot Eyles, Westminster ; Charles Richard 
Fenwick, Stud. Inst. C.E., engineering staff of the Midland Rail- 
way; George Findlay, Chief Traffic Manager of the London and 
North-Western Railway; William Gilchrist Gilchrist, Stud. Inst. 
C.E., Asst. Engr., Holkar State Railway; Harry Daniel Good, 
engineer to the Level of Romney Marsh; John Duncan Grant, 
Assist. Engr. P.W.D., India; William Cicil Gunn, Lawrence 
Pountney-hill ; Edmund h Harris, Odessa; Henry Beecroft 
Harvey, P.W.D., Ceylon ; William Harvey, Asst. Engr., P.W.D., 
India ; Lieut. Henry Sidney Freeman Haines, R.E., Asst. Engr., 
P.W.D., India; Messrs. William Marshall Hewat, Asst. Engr., 
Leith Docks ; John Hewson, Asst. Engr. to the Municipality of 
Bombay ; William Edward Horn, Stud. Inst. C.E., Westminster ; 
Fletcher James Ivens, Stud. Inst. C.E., Asst. Engr. in H.H. the 
Newab of Bhawulpore’s State ; George John Manders, Manager of 
the Dom Pedro Norte del Rey Gold Mining Company, Brazil ; 
David Edward M’Donald, Harbour Engineer of Auckland, N.Z. ; 
Kenneth William Alister Grant M’Alpin, Pembroke Dock ; 
William Holt Martin, Nottingham ; Vitale Domenico de Michele, 
Rochester; Lieut. John Francis James Miller, B,S.C., Ex. Engr., 
P.W.D., India; Messrs. Muncherjee Cawaasjee Murzban, Asst. 
Engr.. P.W.D., Bombay; William Ensor Parry, Ex. Engr., 
P.W.D., India; Thomas Peacock, Stamping Department, Somer- 
set House; Alfred Phillips, Borough a of Dorchester; 
Alfred Coveney Priestley, West eae Jobn Rawlins, Man- 
r of the Metropolitan Railway and Carriage Works, Saltley, 
ingham; Frederick Ewart Robinson, Ex. Engr., P.W.D., 
India; Frederick Smith, Borough eer of Blackburn; Harri- 
son Veevers, Engineer and Manager of the Bolton Corporation Gas 
Works; and Samuel John Wilde, Serjeants’ Inn, 


RUSSIAN ARTILLERY. 


As in Englaud, the increase of the size and penetrating 
power of guns seems to claim the attention of military men in 
Russia . We translate an extract from the Russian Artzl- 
lery Journal bearing on the subject. The article refers to the 
table which apgeared in Tue EncINEER showing the penetrating 
power of projectiles from the English service guns, and the range 
at which each class of armour-plated vessels might probably be 
pierced by direct fire from each gun. The same arrangement is 
adopted in a .able for Russian guns as against the ironclads 
enumerated ix. the table of Tue Encrveer. The writer of the 
article says: -“In comparing the defensive power of the 
guns of the Kussian coast artillery with the offensive power of 
ironclads of the Devastation type, one might come to the con- 
clusion that the whole of the guns of the Russian coast artillery 
—with the exception of the llin. guns—are unfit for single 
combat with ironclads of this type. But possibly this is of no par- 
ticular importance, for with the guns of the coast artillery where 
the power of each separate gun is weak, the aggregate power of 
several guns will perhaps be able to effect the object in view. 
It may be, perhaps, that in every type of ironclad there can be 
found certain weak places for which a great penetrating power is 
not required, and a successful attack upon which might occasion 
an enormous amount of damage to the ironclad. In follow- 
ing the mode of construction of modern ironclads, the 
coast artillerist unfortunately finds that everything that 
forms what one might term the vital parts of an iron- 
clad of the present day, such as the machinery, screw- 
propeller, rudder, &c., are well protected, and that he can 
avail himself only of the sides, turret and deck parts, which 
are well protected by armour; and in order that his shots 
may have the desired effect, it is necessary that the latter parts 
should become weak parts for his weapon—in other words, 
besides art there is required also the effective power of his guns. 
To fire from coast batteries in volleys, in cases where the power 
of single weapons is weak, is undoubtedly the best thing the 
coast artillerist can do; and lastly, volley firing is, for other 
reasons, not only the most desirable, but the only possible mode 
of firing for a coast fortress ; but if the defence of the fortress is 





| to depend not upon the force of each separate gun, but upon 


the effect of the mass of the guns, then the following questions 
| arise, What is the smallest calibre of gun that can be adapted in 
| forming this mass? Are 8in. 60-pounders and 3 pood (76- 

pounder) shell-guns suitable for the purpose? Let us take a 
| particular case. Supposing, for instance, that the enemy is 
forcing a e, a case which, under certain circumstances, 
requires much preliminary labour in clearing the passage of ob- 
structions; but nevertheless, a case which is far from impossible, 
even supposing the best means to have been employed for 
| blockading the passage. Let us assume, further, that the enemy 
| has, besides, to pass under the fire of two forts (the forts de- 
| fending the channel are supposed to be in a line with each 
| other), and that along the distance of three versts he will be 
| subject to the fire of thirty 8in. guns. Let us take the per- 
| centage of hits at 25, the speed of the ship at 3 sajens (21ft.) a 
second, and the time required for loading and firing at three 
| minutes. In common target practice the average percentage of 
| shots hitting a target 6 sajens (42ft.) long, and 2 sajens (14ft.) 
high, does not exceed 35, at the same time part of the shots 

strike with a ricochet. The speed at which the target moves is 
| less than 1 sajen (7ft.) inasecond. Assuming the percentage of 
shots hitting the vessel, forcing the passage, to be 25, we should 

be likely to exceed the actual number, and likewise in the 
time required for loading and aiming the guns ; we are supposing 

only well-trained gunners to be employed; generally speaking it 
takes from four to five minutes. Taking the data assumed, 

which of the two forts would be able to fire three volleys, and 
| to fire ninety shots out of which twenty-two would hit the ship, 
eleven on each side? Now, the question arises, Are these twenty- 
| two shots sufficient to sink the vessel? The shots would natu- 
| rally be scattered over a considerable surface of the sides, each 

of them would have only one-third of the power necessary for 
| penetrating the sides even in striking perpendicularly to the 
plane of the same, but the greater part of the shots would strike 
at an inclination many degrees from the perpendicular, thus the 
force of the blow would be diminished still more. It is difficult 
to say what the result of the firing at the ship would be. Mean- 
while one-fourth of the 8in. guns used for the defence of Cron- 
| stadt would be employed in the acting batteries. Let us suppose 
| finally that it is possible to sink the ship with twenty-twosuccessful 
| shots, in any case such firing would be of little use, for supposing 
| a distance of 100 sajens (700ft.) to intervene between the ships 
| forcing the passage, a greater portion of the fleet would be able 
| to escape through the opening without receiving a single shot, 
| and the forcing fleet would receive but inconsiderable damage. 
| Finally, of what use would be the exploding force of our pro- 
| jectiles? What an enormous mass of guns of small calibre we 
| should be obliged to have for arming our coast batteries, not 
| only in the case of forcing a passage, but in other cases of attack, 
| in order to prevent the enemy, while availing himself of the thick- 
ness of his armour and the strength of his guns, from damaging or 
destroying our batteries, and to be able to punish him in return ? 
Finally then, how are we to determine the quantity of this requi- 
site mass of guns? It would appear, therefore, that the force of 
each gun singly is of essential importance for a coast fortress, 
and that the mass of the guns is of importance only in the latter 
case. We want guns that would effectually penetrate the sides 
of the most powerful ironclads, and we require mortars of different 
calibres that would be able to penetrate the deck of the most 
powerful ironclads, All this is of the utmost importance to the 
coast artillerist; he must not be behindhand in view of the pro- 
gress that is being made by ships both in their armour and 
armament. We require mortars of the largest possible calibre, 
and we are of the opinion that it is high time to think of more 
werful weapons than 1lin. guns.” 





oF CULTIVATED LAND IN France.—The average value of 
cultivated land has increased fourfold in France during the last 


ighty years, trebled itself in sixty, and doubled itself during the 

last a. The average poy | land at different years during this 

peri ighty years was as follows : 
tthe Francs per hectare. £& per acre. 
1789.. oo co 68 eo 08 oe 820 
1815.. oe 60” 06 46 eee (On de + 20.40 11 7 0 
En ae ab 6065 66 Eee 00, Ce <0 oe ee 
1862.2. se oe oo 1850.0 «. on. ae. a 
1874. oe oe oe ce oe 20000. oe oe om oe os 32 8 0 
MovEMENT OF SHIPPING aT GENOA.—During the month of 


August the movement of shipping in the port of Genoa was as 
follows :— 


b= Ate No. of crews. 
wie we. 128,620. “he 2a 
DEPARTURES, 
612 eo Le i, eo oo ot tbe ‘gestions youn ee 
As compared with the same mon q 
arrivals and d were less by 62, but the tonnage increased 





to 30,005, and the number of the crews 1212 more, 
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LEGAL INTELLIGENCE. 
.COURT OF ERROR IN THE EXCHEQUER CHAMBER, 
Nov. 27TH. 


( Sittings in Error from the Court of Exchequer, before Lord CoLE- 
RincE, Mr. Justice LusH, Mr. Justice GRovE, Mr. Justice 
QuaIN, and Mr, Justiee ARCHIBALD. 


LAIDLAW V, THE HASTINGS PIER COMPANY, 


Tuts case, which raised important questions between a contractor 
and his employers, while it also illustrated (as more than one of 
the judges suggested) the results of a bad course of procedure, 
will be of interest to very many of our readers, and no apology, we 
think, is needed for introducing so lengthy a report. 

This case, says the 7'imes, arose out of a contract for the erec- 
tion of a pier at Hastings, and it raised an important question as 
to the authority of an engineer to certify as to extras. The con- 
tract was entered into in December, 1869, on a tender, founded 
on plans and drawings made by the company’s engineer, one Birch, 
and on bills of quantities (that is quantities of material, &c.) made 
out by him. Upon these quantities the tender was for £23,250, 
and on that basis the contract was entered into by the deed. The 
deed provided that the work should be completed in fifteen 
months (with penalties for delay), and should be executed accord- 
ing to working drawings to be supplied by him and according to 

is satisfaction. It was provided that there were to be no extras 
except authorised by his written order, countersigned by the 
chairman. It was further provided, however, that in case the 
engineer should consider any additional works necessary, they 
were to be executed by the contractor as directed by him, and any 
extras so authorised by the engineer were not to displace the 
contract, but were to be dealt with as if included in the con- 
tract, and to be paid for at contract pri The engineer 
was to certify from month to month the work done ac- 
cording to the terms of the contract (including extras 
if any) and the amounts due for it, 85 per cent. of 
which was to be paid, the rest reserved until completion. And if 
at any time during the progress of the contract any dispute should 
arise as to the quantity or quality of the materials or the con- 
struction of the works, or anything arising out of the contract, 
the dispute was to be referred to the engineer, whose decision was 
to be final and conclusive. In the case of non-performance of the 
contract, the engineer was to be at liberty to withhold all cer- 
tificates until his orders were complied with, and his decision 
respecting the construction of the works or the certificates to be 
given—which were to include all extras—was to be final and con- 
clusive. In December, 1869, the pier was begun, but unforeseen 
difficulties, as usual, arose. The bed of the sea at the spot where 
the pier was to be erected was found to be soft and spongy, owing 
to its being the site of an ancient submarine forest, and so it 
became necessary to have the piles sunk lower, and to have them, 
therefore, longer. The arrival of Memel timber was delayed 
by a blockade of the ports during the Franco-German war. 
The engineer delayed delivery of his *‘ working drawings,” so 
that the work was thus delayed ; and his estimate of quantities, 
on which the tender had been made, turned out to be insufficient, 
so that much larger quantities. of material were necessary, 
and many “‘extras” were required. Between September, 1870, 
and January, 1871, the contractor made applications to the 
company’s “en for written orders, signed and countersigned, 
according to the contract, to authorise these extras, The engineer, 
however, gave no such written orders, but though all the work 
done was under his directions, the orders he gave for extras were 
all verbal. In January, 1871, the contractor applied to the com- 

any, setting forth these matters, and asking for written orders. 


again before a legal arbitrator—a barrister—and then the matter 
was brought again before a court of law. 
Lord Coleridge also observed that the company had stipulated 
that all disputes should be referred to their own engineer, and 
et they had revoked his authority, assuming that they could 
ly do so, which was doubtful, and, indeed, the Court of Ex- 
— appeared to have thought the authority was not revo- 
cable, 


Mr. Justice Quain thought it was very doubtful whether it 
could be revoked after the whole of the work was completed. 

Mr. Justice Grove was strongly of opinion that the authority 
could not be revoked ; and he pointed out what serious inconveni- 
ences would result if the certificates were liable to be all reopened 
in an action when most of the money had been paid and spent. 

Mr. Justive Lush also pointed out that the contractor had stipu- 
lated that any mistakes should be corrected and redressed by the 
engineer. 

r. Justice Grove added that this had been stipulated with the 
very object of preventing litigation. 

Lord Coleridge more than once observed that the final decision 
of the engineer certifying for the balance due—after consideration 
and after making a small reduction—appeared a ‘‘ decision of the 
dispute ” which was final within the terms of the contract. Could 
the matter all be reopened after that, and as against the engi 
although the decision was final so far as it was against him ? 

Mr. Justice Quain suggested that the arbitrator should have 
the case sent back to him, and say what was right to be done, 





ut 

Mr, Williams said this course would be intolerably oppressive, 
and, indeed, virtually impracticable. It would reopen every item 
of this enormous expenditure—every one of which had already 
been audited by the pany’s own engineer, and every one of 
which would have to be litigated again, on contradictory evi- 
dence, with interminable delay and ruinous expense. 

Mr. Justice Quain observed that as it was the case, if left to be 
decided by the courts, would probably be carried to the House of 
Lords, and the contractor would have to wait along while for his 
money. 

Mr. Williams, however, repeated that the course suggested 
could not be accepted. 

Lord Coleri observed that the company had got their pier, 
and it was not disputed that it was well worth the £25,000 charged 
for it, and their own engineer had certified that the sum claimed 
for it was due, and it was admitted that he had acted honestly and 
bona fide, and yet they refused payment. Certainly they had no 
merits in their favour. 

Mr. Justice Grove made an observation to the like effect. 
There could be no question as to the merits. The question was 
only as to whether the law would allow them to determine accord- 
ing to the merits. What he doubted was whether there had been 
a final decision by the engineer of the dispute. 

Mr. Justice Quain likewise seemed throughout to entertain the 
same doubt. 

The arguments took up all Thursday and Friday, and the case 
was very strongly contested by counsel, but was earnestly discussed 
between the judges, and at the close of the arguments the judges 
were divided in opinion, 

Lord Coleridge proceeded to pronounce his judgment in favour 
of the plaintiff, the contractor, in accordance with the judgment of 
the Court below. The pier, he said, had been completed and 
accepted, and no complaint had been made as to the way in which 
it had been constructed. The contract price had been paid, and 
the present claim was for £2000 for extras. The defence set up by 
the company was that their engineer had exceeded his authority 
in certifying for these extras, that as to some items he was mis- 
taken, and that they insisted on the letter of the contract, which 

required written orders for extras, in addition to which they 
| el dd for delay. As to the penalties, however, their 








he directors referred him to their solicitors and engi , and 
the solicitors wrote back that the directors would expect the 
contract to be carried out in all respects; as to details they 
referred him to the engineer. On applying to the engineeer, he 
wrote that when the work was done nothing that was fair would 
be withheld. After this the work went on, and much extra 
work was done on verbal orders of the engineer, and from 
month to month he gave certificates of amounts of work done, 
which included, but did not show extras, and on these certifi- 
cates the 85 per cent. was paid to the amount of £19,659. 
In August, 1872, the pier was completed and opened, and 
it was admitted to be a fine pier. In September the contractor sent 
in his bill, showing a total amount of £25,378 due, including two 
sums of £1500 and £570, on which he had not yet got certifi- 
cates, and including altogether about £2100 for extras. The 
directors objected to the amount of extras, and wrote to the engi- 
neer expressing their; objection to it, and requesting to be furnished 
with the account. Early in September the final amount was sent 


' claim was clearly ill-founded, and by their own conduct they had 
| disentitled themselves from making it. They had gone on paying 
money under their engineer’s certificates without claiming penalties 
at all, and their own engineer had power to grant extensions 
of time. Then as to the more important question in the case 
—whether the company were entitled to reopen the certifi- 
cates and go into mistakes in items—he thought they were not 
so. The engineer in case of dispute was to act, not as arbitrator, 
but as the agent of the company invested with power of 
determination, and he had decided. The completion of the 
works was to be certified by him, and if anything was omitted or 
any doubt should arise, reference was to be made to him, and his 
decision was to be conclusive. If, therefore, a doubt or dispute 
arose as to extras, that was to be thus referred to the engineer, 
and his decision was to be fi The execution of the works was 
to be carried on under the control of the engi , and the, con- 
tractor was at once and without delay to obey all his orders and 
directi as to the execution of the works, That must neces- 








in by the contractor, and the engineer communicated the t. 
Early in October the company received the “bill of extras”— 
that is, all the items to the account of £2000. The company sent 
it to the engineer for his observations thereon, desiring to make 
their observations on it before he decided upon them, On the 
17th the engineer certified that the pier had been completed satis- 
factorily. On the same day the again wrote to the engi- 
neer callin g his attention to the clause in the contract requiring 
written orders for extras. At the end of October he gave the 
contractor his last certificate, and sent in the whole account, with 
his corrections, and deducting the payments made, showing the 
amount claimed as the balance about £5000, and he si the 
account as “‘ approved” by him, and sent it to the as the 
amount due to the contractor. The di , however, disputed 
the claim for extras ; but, instead of referring the matter to the 
engineer as a dispute under the contract, they, on the 23rd of 
November, 1872, professed to revoke his authority without remov- 
ing him or appointing — in his place, and they refused pay- 
ment of the balance. Thereupon, in January, 1873, this action 
was brought, in which the balance of the contract sum was paid 
into court, and the sum of £2100 claimed for extras was disputed. 
The action first went through a long course of pleading, to 

ue, and was taken to trial, when it was found, of 
course, that it was not triable, and it was referred to 
arbitration, The case then went into a course of inquiry 
before the arbitrator, who went fully into all the matters 
of dispute already gone into by the engineer. He found, as 
a fact, that there were some items, not considerable, included 
in the certificates which were not due for work done, and 
others allowed as extras which were not extras, but were included 
in the contract, and that there were other extras which had arisen 
from the defective quantities. He also found that the engineer, 
in giving his orders and certificates, had acted bond fide; an 
he stated a special case for the opinion of the Court of Exchequer 
on these questions principally—whether the certificates were to be 
taken as conclusive, and whether the company had waived the 
written orders for extras signed and countersigned according to 
the contract. The Court of Exchequer—the Lord Chief Baron, 
Baron Pigott, and Baron Cleasby—held that the company had 
waived the written orders ; that there was no claim for penalties 
for delay ; and that the certificates, as the case stood, were con- 
clusive. It was, the court said, open to the company to go into 
the matter before their engineer, and to show that he had allowed 
some items by mistake ; but as instead of taking that course, they 
had revoked his authority, the certificates were now conclusive. 
From this judgment the company appealed. 

Mr. Prentice, Q.C., and Mr. Holl, were for the company ; Mr, 
Watkin Williams, Q.C., and Mr. C. Hall were for the contractor. 

The plaintiff relied on a recent decision in a similar case in the 
Common Pleas—the case of ‘‘ Goodier v. the Mayorof Weymouth,” 
In the course of the arguments, 

Mr. Justice Grove remarked that though the contract expressly 
provided for a reference of all disputes to the engineer—a compe- 
tent y perfectly master of the details—his authority had been 
withdrawn, and the whole matter had been gone into all over 


sarily include the execution of extras, for tke contract contem- 
plated extras and provided for them, and extras were in such a 
case inevitable. In case the eng should ider additional 
works required, they were to be performed. The contract 
panes, indeed, that no additional or extra works should be paid 
‘or except under writven orders signed by the engineer and 
countersigned by the chairman. If that had stood by itself, it 
would be{strongly in favour of the company, and upon that 
clause the cause for the a! res and a difference of 
—- had arisen on the bench. But it was further provided 

at the engineer should furnish monthly certificates of sums due for 
works, including extra works, and the greater part was to be paid 
at once ; and if any dispute arose as to any charge or account orany 
item of account, the dispute should bereferred to and settled by the 
engineer, whose decision should be binding, and that on any ques- 





authorised by written orders. The latter was to be incor 
porated in the other, and they were quite consistent. The 
engineer was to have authority to direct additional works, 
but none were to be paid for as extras unless thus ordered in 
writing. He did not think that this had been waived by any- 
thing which had though he admitted the great weight 
of authority against him on that point. The directors when 
appealed to, declined to enter into correspondence on the subject, 


| and declared that they would require the contract to “‘be carried 


out in all r ts.” The eng , therefore, had no authority to 
depart from it, and he had been referred to only in ‘‘ matters of 
detail.” Even if the letter of the directors was evasive or am- 
biguous, it was not a waiver, and there was no evidence that the 
directors were aware there were extras until after the works were 
completed. Upon the other question, as to the conclusiveness of 
the final certificate, he owned that his opinion was not so decided ; 
but, on the whole, he thought that it was nota final and con 
clusive decision. On a dispute arising the engineer was to act as 
arbitrator, and not as agent, of the company, and though no 
formal arbitration need be made he was to decide as judge, hearing 
both the parties; and he did not think there had been such a 
hearing and determination, and therefore he did not consider that 
his decision was fin He did not regret, however, that the 
majority of the court were of a contrary opinion, as he did not 
think that the company had in a moral view any merits, and he 
saw no reason to doubt that the plaintiff had done work to the 
full amount claimed. 

Mr. Justice Quain said he regretted that he was compelled to 
differ from the majority of the Court, and, considering the import- 
ance of the case, though he concurred in the reasons given by his 
brother Grove, he thought it right to state his own. The great 

uestion was as to whether the certilicates were final, Now, as to 

those given in the course and progress of the works, he thought 
that they were not so, for they were merely given to warrant part 

ments on account and were often given hastily and erroneously. 

t was urged, however, that all the certificates taken together, 

and especially the last, were conclusive ; but he thought other- 
wise, The deed did not in terms so provide, and he did not see 
why they should be taken to be conclusive. On the contrary, the 
15 per cent. was to be left, obviously to allow for any ultimate 
deductions. The final certificate being given, a detailed account 
was sent in, corrected by the engineer, and signed by him as 
‘*approved.” But this was merely the full account required by 
the contract, and was not a certificate of the balance due or a 
decision under the arbitration clause. The only thing that could 
really settle the case was such a decision under the arbitration 
clause, and the great question was whether there had been such 
a decision. If so, then it was admitted by the counsel for 
the company that it would be conclusive against them, though 
he doubted whether it would dispense with the written 
orders for extras, But he thought there had been, in 
truth, no such decision. The terms of the deed, which required 
written orders for extras, were stringent, and designedly so, to 
protect the company, the employer, equally against engineer and 
contractor. How could they be got rid of merely by the certificates 
of the engineer? Then, had there been a waiver’ He thought 
not, for in the first place there could not be a Waiver in ignor- 
ance, and the directors did not know of the extras untilthe com- 
pletion of the contract. It was not likely that the directors, in 
entire ignorance of extras, would authorise their engineer to dis- 
pense with their consent. On the contrary, they referred to their 
solicitors, who said they would require the contract to be “‘carried 
out in all respects,” and they referred to the engineer only as to 
“details.” What authority was that to dispense with provisions 
of the deed? and what evidence was there of “‘waiver?” As to 
the provision for the determination of thequestion by the engineer, 
that was a provision for arbitration, and it required an arbitration, 
but no arbitration had occurred, for the company had not been 
heard. There was nothing, therefore, to get ril of the stringent 
provision in the deed requiring written orders for extras, 

Mr. Justice Archibald agreed with Lord Coleridge and Mr. 
Justice Lush in thinking the judgment of the Exchequer right. 
They all agreed, he said, as to the penalties ; that they were not 
incurred. As to the engineer's certiticates, he thought they were 
conclusive as the case now stood. The architect or engineer had 
absolute authority over the contractor, and it ought also tobe so 
over the employer. There were stringent clauses binding the con- 
tractor to obey all orders of the engineer, and he was expressly 
empowered to order additional works. No doubt it was provided 
that no extras were to be paidfor without written orders. But 
then there was the provision as to monthly certificates, which 
were to include extras, and on which the contractor was to receive 
payment ; and effect must be given to this. Before the certificates 
were given, the engineer was bound to inquire as to the written 
orders, aud he might come to an erroneous decision on that matter; 
but the certificates necessarily involved the orders, for without 
the proper orders certificatescould not properly be given, That was 
the ratio decidendi of the case in the Common Pleas, and it 
appeared to him sound. The certificates were binding upon both 
parties in all respects; but, even if otherwise, there was the 
general provision that the engineer was to determine all disputes. 
In this respect the engineer was rather like a valuer than an arbi- 
trator, as he was to determine the sum due for the work. He was 
to determine it on his own knowledge and skill, not upon evidence. 
For example, as to the value of the work, was he to hear evidence 
and arguments, or to decide on his own knowledge and skill’ 
Surely the latter was the true view of the case, and the engineer 
was to decide as a valuer. After the completion of the works, and 
after the delivery of the general account, the company had a 
detailed bill for extras, which they sent to the engineer for his 
observations, But the engineer took a correct view of his position 
and function in determining the matter for himself. This was 








tion as to the construction or completion of the work his d 
was to be final. Upon that, surely the giving of all these cer- 
tificates, especially the last, would surely be conclusive. No doubt, 
errors in any of the former certificates could be corrected in the 
later ones, and no doubt such errors were corrected. But the 
company could hardly, after the last certificate had been given, 
insist upon re-opening the previous ones upon the ground that 
written orders had not been given. The signature and counter- 
signature, no doubt, were conditions precedent to the right to pay- 
ment, but so was the due completion of the work ; and as to these 
matters the engineer, as the agent of the company, had to deter- 
mine. And when once the engineer had given his decision it was 
not open to the company to object toit. If there were nothing 
more in the case, surely the certificates were conclusive. But it 
was not all, and there was a general provision that if any dispute 
arose the engineer was to decide and his decision was to be 

On these grounds his opinion was in favour of the plaintiff, the 
contractor, that he was entitled to recover. The engineer had sent 
to the board a final account, with his corrections, showing the 
balance due, and signing it as ‘‘ approved” ty him. This was his 
final decision upon the disputes and differences which had arisen 
between the contractor and the company, and that decision must 
bind them, as the decisions of their own agent authorised to de- 
termine the matter. The Court of Common Pleas had lately come 
to a decision in a similar case to that of the Exchequer. This, in 
effect decided the case; but he was also of opinion that after all 
that occurred it was not open to the company to object to the 
absence of written orders for the extras. On the whole, therefore, 
his judgment Was for the plaintiff. 

. Justice Lush said he did not think it necessary to add = 
thing to the judgment of the Lord Chief Justice, and he entirely 
concurred in it. 

_ Mr. Justice Grove regretted that he could not concur in this 
judgment. He , indeed, as to the penalties, but he could 
not a as to the waiver, and he did not think that there was 
enough in the case to dispense with the condition in the deed— 
requiring written orders for extras. One clause required the 





contractor to execute all works ordered by the engineer, and 
the next provided that no extras should be paid for unless 





clearly a decision of the matter in digpute, in accordance with the 
terms of the contract and with the duty of the engineer under it. 
Independently of this he thought the previous correspondence with 
the plaintiff, referring him to the engineer, amounted to a waiver 
of the strict condition as to waiver. For these reasons he agreed 
with the majority of the Court in affirming the judgment of the 
Court of Exchequer. 


SourH KensincToN MuseuM.—Visitors during the week end- 
ing 28th November, 1874: On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 7617 ; mercantile marine 
and other collections, 597. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m. till 4 p.m., Museum, 1630; mer- 
cantile marine and other collections, 27, Total, 9871. Average 
of corresponding week in former years, 9428, Total from the 
opening of the Museum, 13,869,916, 

TIMBER OF NaTaL.—The coast lands of Natal are thickly wooded, 
but it is not here that the timber forests of the colony are 
found, The larger trees on the coast are too twisted, hollow, or 
narrow, to be widely available for plank timber, yet they are all 
useful for certain specific purposes. The ironwood, whose stem is 
sometimes 18in. wide, affords a very heavy and compact wood, 
useful for axles and other purposes requiring great strength. 
There are many other woods found upon the coast, of especial 
value to the wagon-maker, and wLich may probably be found 
valuable hereafter by the boat-builder and the cabinet-maker. In 
certain localities of the uplands, fine timber-yielding trees are 
found. The most important are the yellow wood, a variety of 
yew ; sneezewood and stinkwood are both long-fibred tenacious 
woods, of good service to the cabinet-maker ; and there are two 
species of ironwood extremely close-grained and dark-hued. The 
one known as African ebony would be of great value in England 
for church furniture and carving. In addition to these, there 
are many other descriptions, such as thered and white milkwoods, 
the red pearwood, of a dull colour, but uniform texture, and the 
red ivorywood, a very beautiful wood of a fine rich rose-red colour, 
taking a high polish,—Nautical Magazine. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 

* VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwikTMeYER, ler. 

NEW YORK.—Wi.uimer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTICE. 


*,* With this week's number we issue as a Supplement a drawing 
of a goods locomotive for the Bergisch-Méarkische Railway, 
Messrs. Henschel and Son, engineers, Cassell, being No. 81 of our 
portfolio of working drawings. Each number, as issued by the 
publisher, should contain this Supplement, and subscribers are 
requested to notify the fact should they not recewe it. 


= —————— 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be panied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Tectorapa (Dundee).— We know nothing about the little apparatus to which 














you refer. 

J. G. C.—Probably the best information is to be derived from Peclet’s “ Traité 
dela Chaleur.” There is a treatise in Weale’s Series which may prove 
useful to you 

Axnea.—It would be impossible to give vou a definite answer on the data you 
have supplied. With a good engine and plenty of water, 2ft of sursuce per 
indicated horse-power will suffice. 

H. H.—Your (etter is hardly to the point. The maximum turning force 
occurs in all cases just at the point of cut-off. We think that if you take 
saoctes Jact into consideration you will see reason to modify your views a 

itt 

G. P.—We totally fail to uaderstand your question None of the fuels to 
to which you refer has anything to do with bisulphide of carbon. Is it 
possible that you mean carbonic acid? If 80 charcoal will answer your 
purpose best. 

T. M.—It is possible there may be an error in the figures, but we have no 
reason for asserting that there is. We simply reproduced those supplied to 
us, and it is by no means impossible that the casting is actually 2in. thick. 
If it be, it is obviously too thick to please English engineers, and you may 
make a considerable reduction with advantage. 

Mecuanic.—We see no reason to doubt that the boiler could be made, and it 
would probably work very well. The manholes, however, would constitute 
a great source of weakness, unless special precautions were used to strengthen 
the tubes where they were cut. It would not fail to be an expensive and 
heavy boiler, and would need first-class cron and workmanship. 

H. J. 8.—The action of pneumatic bells is not sensibly affected by the length 
of piping which is likely to be required in a dwelling-house. Thus, if pro- 
perly fitted up, it is possible to signal to perfection over a distance of as 
much as 40 yards. Of course sharp bends and elastic tubes should be 
avoided. Ordinary “composition” gas tubing answers very well. 

A Susscriser.— The rise and fall of the barometer is assumed to be due, in 
part, at least, to the varying depth of theair. Thus when an air-wave 
passes by, the barometer will rise until the crest of the wave is right over it, 
and will fall as the crest passes on. A number of barometers in different 
districts give different readings, from which the slope of the air-wave 
can be calculated. This slope is called the gradient. 

Constant READER.— Your diagrams have been improperly taken, or else you 
have drawn the atmospheric line in the wrong place. Notwithstanding this 
it is easy to see that the diagrams are about as good as you can expect with 
a single slide. By putting a second slide on the back of the first, or some 
other simple cut-off, you ought to save about 1} lb. of coal per horse-power 
per hour, and a condenser would do as much more. So that with new 
valve gear and condenser the consumption would fall to about 3} lb. 

Stupent.—Suppose the whole of the work were done by a single pair of 
driving wheels, then it is obvious that when the engine is running Jorward 
and the crank is up, the strain on the axle-boxr is greater than that on the 
piston. Now, suppose the work to be divided between two pairs of drivers, 
coupled direct, that is not with opposing cranks, then it is clear that the 
axle-box thrust being divided between two boxes, is one-half what it was be- 
Sore. If, now, we cross the cranks, it will be evident that the leading axle- 
box has to bear not only all the forward strain due to its own action, as 
though it were a single driver, but that proper to the trailing driver as 
well, If you will but think this out, you can be at no loss to understand 
in what the advantage of direct coupling consists. That it is an advan- 
tage is proved by the practical results. 

Q. R. Y.—If the plates of the boiler are of good quality, and the workman- 
ship is satisfactory, then it may be safely worked to one-half the hydraulic 
test pressure, or to 70 lb. on the square inch. This is assuming that the 
Suraaces are strengthened with angle iron rings one to each, and that the 
Slat surfaces in the uptakes, dc., are provided with stays not more than 
12in. pitch. Wilson gives the following formula for the bursting pressure 


of cylindrical shells :—P = ** c » where P is the pressure,T thickness of 


shell in sixteenths of an inch, D diameter of shell in quarter feet, and Ca 
constant; = 1097 for single, 1372 for double-riveted iron plates. The burst- 
ing pressure of your boiler 11ft. 3in. diameter, of j-plates double-riveted, 
is about 292 lb. on the square inch, or about four times the working pressure 
of 70 lb.; and although the boiler may be worked safely at this pressure 
= — rome 4 be taken to reduce it as the boiler grows old; and 
making allowance for manholes or domes, it would be more prudent to 

, the preanure 60 Ub. than 70 Ub F —_ 
iRRATA —Jn article on ‘ Stoke-hole Temperatures.” page 395, 2nd line from 
the bottom, “140 deg.” should read “150 deg.;” page 396, 7th line from 
the top, * flues” should read “‘fires;” in 58th line from the top, “flues or 
heated” should read “ flues or tube:” in 56th line from the bottom, “ lift- 
ing” should read ‘luting ;” in 27th line from the bottom, “ thrust 
plate” should read “ third plate.” 


RIVETING MACHINES. 
(To the Editor of The Engineer.) 


Srr,—Can any of your correspondents recommend a small portable rivet- 
ing machine, handy and capable of being used for repairi oe cualiowr 
evaporating pans, 60ft. by 25ft. by 2ft.? The work cout te ‘Sonate 
well done. The machine must be brought to it, as it cannot go to the 
F. W. 8. 


machine. ; 
Dec. lst, 1874. 





PETROLEUM AS FUEL. 
(To the Editor of The Engineer.) 

Srr,—I should feel very much obli; if you or any of your read 
could give me information if there oe boiler in ex: tense heated by 
P< gna os and superheated steam, and whois the maker or patentee of 

is system. J. G. 0. U. 

Camden Town, N.W., Dec. 2nd. ls 
Our correspondent might perhaps obtain the information he requires by apply- 

ing to Messrs. Field, Low r Marsh, Lambeth.—Ep. E.] 


PACKING FOR DEEP PUMPS. 
(To the Bditor of The Engineer.) 

Sir,—Will you be enough to inform me through your columns 
what packing is the it for deep lift pumps? I have battens ma) 
which lifts water 66ft. with an india-rubber valve, and it is packed wiih 
See in the ordinary way. It never ae tight above a week or so. 

ould it be better to replace this bucket with one having a metal butter- 
fly valve on top and cup le: at the sides, or had I better use 

pac! heard the leathe: 
well spokenof. Kindly give me your opinion. 

Liverpool, Nov. 26th, 

(Lignum-vite rings will probably be found to answer very well. Our corre- 
spondents can perhaps suggest something better.—Ep. E,]} . 


SUBSCRIPTIONS. 








FOREIGN SUBSCRIPTIONS. 
Subscriptions for thin paper are received at the rates: 
: paying in po ney 4 rates, will receive Tot ENGINEER 
weekly and Subscriptions sent Post-office Order must be 
accompanied by a letter of advice to the Publisher. 
fuick PaPer copies may be had if preferred at double postage. 
Remittance by Post-office Order. 
ventas notte 4% Gergen, | ay $3 toons 
Australia «. « « All apa Japan via Southampton 111 6 e 
Beigium .. « « « LU 6 Japan via Brindist g06 
Bre wo 0 ot BES Malia .. . -3886 o 
British Columbia... . L1L 6 Natal .. . ~-1he . 
British Guiana «1» » L1ML6 Netherlands . » 116 0 wo 
Gamade oc « of o All 6 e New Brunswick © 386 «ow 
Capeof Good Hope .. 1116 , Ne >see « 
Ges wo ce ce oe BBO New South Wales iné . 
Denmark.. .. « « 1136 0 oe New Zealand.. - ine pad 
Denmark vikHull.. . 250 Switeerland .. © 238306 w 
Bovrt «sos ~- Ins « Turkey .. « 160 w 
Eovpt (Upper) -1W0 United States .. 3a 8 « 
Germany... » 486 « West Coastef Afra... 1168 0 y 
Gibraltar...» 2 sae. « West Indies .. «. « 11 6 
Remittance by Bill on London. 
44. 4, 44 4, 
Austria + 116 © per year. Tonian Islands + 3 5 0 peryear. 
Buenos Ayres 3B oe Norway .. »8Se « 
Ceylon [ie 2 | tine © 
Chili .. ae | Rusia: -oaee & 
Franos ~- ING w Spain - 180 « 
Greece «5 + ~-1MWO , Sweden .. - 898O@ ww 
India ww 111 6 Tusnania ine 





Cloth Cases for binding Tas Exarvern Volume, price 28. 6d. each, 


The following Volumes of Tae Exaineer can be had, price 18s. each :—Vols 
8, 4, 5, 10, 14, 16,,24, 25, 26, 36, 37. 
ADVERTISEMENTS. 

e* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CaNNot BE lyseRTEeD UNLESS DeLivereD Berore Six O'CLOCK Ox 
‘uuRsDaY Evening 1x gach Week. 

*,* Letters relating to adverti and the publishing department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Bditor of Taz Exoineer, 163, Strand. 


MEETINGS NEXT WEEK. 


Tae Institution or Civi, Enoingers.—Tuesday, Sth December, at 
8 pm.: (1) Continued discussion on ‘‘ American Railway Construction 
and Management,” (2) “Aberdeen Breakwater,” by Mr. W. D. Cay, 
M. Inst. C.E.; and ‘‘ Kustendjie South Jetty,” by Mr. G. L. Roff. 

Society or Enoineexs --Monday, 7th December: “On the Forms 
and Vonstruction of Channels for the Conveyance of Sewage,” by Mr. 
Jobn Phillips. 











DEATH. 
On the 29th Nov., at 51, Eardley-crescent, West Brompton, Grorce 
Crarisse Dosson, C.E., during twenty-seven years Resident Engineer 
for the Holyhead Harbour Works, aged 72. 
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SAFETY VALVES, 

Tue Institution of Engineers and Shipbuilders in 
Scotland deserve great credit for the energetic attempt 
they have made to settle the vexed questions connected with 
the construction of marine safety valves, with which our 
readers can hardly have failed to render themselves familiar. 
The action of the Board of Trade has long been felt to be 
oppressivein several matters connected with the construction 
of marine engines and boilers; and the code of rules laid 
down by the Board for proportioning and weighting safety 
valves has been pronounced especially objectionable. For 
a long period only dead weighted valves would be 
passed by the surveyors of the Board; and although this 
rule bas been somewhat relaxed, all valves not loaded 
with dead weights are still looked upon with doubt 
and suspicion. The rule that marine safety valves 
must invariably have a minimum area of half a square 
inch for every square foot of fire-grate is, however, 
still rigidly enforced; and this without any regard being had 
for the peculiarities of the valve, the rate of combustion, 
or the pressure at which the valve is intended to blow off. 
If it could have been shown that the area fixed by the 
Board of Trade was the best that could be adopted, no one 
would have had reason to complain ; but engineers familiar 
with the subject have long felt that the rule has no solid 
basis of experimental fact, that it was adopted, in short, 
simply because the Board of Trade do not know of any 
better rule, and are too indolent or too careless to endeavour 
tu frame a rule which would be more satisfactory. The 
Institution of Engineers in Scotland includes among its 
members a very large number of marine engineers, and 
questions connected with safety valves have, as a matter of 
course, been freely and frequently discussed by those gentle- 
men at the ordin meetings of the institution. The 
subject was of vital importance indeed to them, and as 
little progress could be made with the Board of Trade, it 
was at last determined that a committee should be appointed 
to investigate the action of safety valves experimentally, 
and report on the whole subject to the institution. The 
committee assembled consisted of Messrs. Walter Brock, 
James Brownlee, J. L. K. Jamieson, E. Kemp, H. R. 
Robson, and David Rowan. The report prepared by these 
gentlemen was laid before the institution about four weeks 
ago, It has since been printed and issued to the 
members, and a copy now lies before us, It is a suffi- 
ciently interesting paper, and will add to the reputation 
not only of the Institution, but of the three engi- 
neers, Messrs, Brownlee, Rowan, and Brock, by whom 
it has been mainly pre The first-mentioned 

ntleman contributes an able investigation of the laws 

etermining the outflow of steam through orifices ; the 
second, the results of experiments made by him to ascer- 
tain the pressure to which steam will rise in a boiler above 
the load pressure, with valves having half a square inch of 
surface per foot of grate at different pressures ; while Mr. 
W. Brock supplies the results of experiments which he 
has made regarding the stren and action of sprin 
as applied to the loadin safety valves, All the 
experiments were practically new, and were carried out 
with special apparatus and great care. ‘I'he report, asa 
whole, is so lengthy that we cannot find space to reproduce 
it entire. Extracts will however be found in another 
page, and we shall explain here some of its more important 
results and deductions, 





An investigation of the laws of the outflow of steam was 
7 required as a basis for any reasoning on the pro- 
priety of the Board of Trade rule. It is true that many 
experiments have already been made to this end by Napier 
and others, which have shown that Weisbach’s theory was 
erroneous; but the committee wisely determined not to 
rest content with what had been done by others, and so 
they constructed special apparatus, which we illustrate in 
another place, and reinvestigated the subject, with results 
in the main confirming the views of the late Professor 
Rankine, as enunciated in Tue EncIneer in November 
and December, 1869. One of the most important conclu- 
sions at which the committee arrived is that the Board of 
Trade rule, specially intended, be it observed, to apply to 
the case of boilers working with moderate pressures, is for 
those pressures radically wrong, while it is only approxi- 
mately correct for higher pressures such as are carried in 
the present day. As an illustration of the truth of our 
assertion, we may cite an example given by the committee. 
An experimental boiler was fitted up. This boiler had two 
furnaces, 25 square feet of grate, and 746 square feet of 
heating surface. It was provided with two safety valves, 
each 2{fin. diameter, or 6°49in. area. The total area was 
thus practically 12‘5in., or half a square inch per foot of 
grate, and therefore in accordance with the Board of Trade 
rule. The valves were loaded with dead weights, and were 
in all respects in conformity with the received regulations. 
Now the special object of the Board of Trade engineer sur- 
veyors in determining the area of safety valves, was to 
prevent any considerable augmentation of pressure after 
the valves began to blow. If the regulations do not insure 
this they must be regarded as imperfect, if not utterly 
useless, Now what are the facts? With a load of 5 1b. on 
the square inch these approved valves absolutely allowed 
the pressure to rise to 13 1b., or to 160 per cent. more than 
they ought ! It may be urged that this pressure is lower 
than would be met with in practice, and that the matter 
is therefore so far of little consequence. But this cannot 
be said of a pressure of 25 1b. on the square inch. When 
loaded to this, the valves permitted the pressure to accumu- 
late to 36 1b., or, in other words, to 44 per cent. more than 
they ought; and even with 45 lb. the pressure accumulated 
to 521b., being an augmentation of 15°5 per cent. In all 
cases the lift diminished—as we have often pointed out 
that it does—as the pressure increased, being for 5 Ib. 
*325in.; for 25 lb, °1425in.; and for 45 1b., 097in. It will 
thus he seen that the Board of Trade rule really supplies no 
safeguard whatever, and that boilers fitted with valves 
passed by the surveyors may be in hourly danger of explo- 
sion. We have heard it argued that sea-going engineers 
cannot be trusted to ease a valve or reduce the formation 
of steam, and that for this reason care must be taken to 
supply them with safety valves which will be certain to 
relieve the boilers no matter how careless or incompetent 
the engineer in charge may be. With the preceding facts 
before us, it will be seen that very serious accidents must 
have occurred over and over again if engineers had not 
used that common sense with which the Board of Trade 
refuse to credit them. To show still further how imper- 
fect and insufficient the “ half-inch rule” is, we may state 
that the committee give a table of the proper areas of valves 
for various pressures from 20 lb. to 75lb. For the first, 
the required area of valve in the case of a boiler with 25 
square feet of grate is 45 square inches, equivalent to two 
valves each 5Sfin. diameter; while at 75 lb. an area of 
12 square inches would suffice, or a little less than that 
enforced by the half-inch rule. This table is incon- 
clusive, because the committee do not supply any informa- 
tion as to the actual experiments on safety valves from 
which it was deduced; and it remains to be proved that 
any safety valve of the ordinary construction, no matter 
what its area may be, and loaded as the Board of Trade 
dictate, could prevent a very considerable augmentation of 
pressure. 

As regards the loading of safety valves by springs, we 
reproduce Mr. Brock’s paper, so that we need not further 
refer to this portion of the report just now. The final con- 
clusions arrived at by the committee we give here in their 
own words :— 

“ (1) The present practice in this country of constructing 
safety valves of uniform size for all pressures is incorrect. 
(2) The valves should be flat-faced, and the breadth of 
face need not exceed one-twelfth of an inch. (3) The 
present system of loading valves on marine boilers by 
direct weight is faulty, and ill-adapted for sea-going vessels, 
a considerable quantity of steam being lost during heavy 
weather, in consequence of the reduced effect of direct load 
—the result of the angle or list of the vessel, and also of 
the inertia of the weight itself, the latter not being self- 
accommodating at once to the downward movements of 
the vessel, and, moreover, the impossibility of keeping the 
valves when so loaded in good working order. (4) That 
two safety valves be fitted to each marine boiler, one of 
which should be an easing valve. (5) The dimensions of 
each of these valves, if of the ordinary construction, should 
be calculated by the following rule :— 

ao 18xG 06x HS 

roe 4 
A = area of valve in square inches, 
G = grate surface in square feet. 
HS = Cotes surface in square feet. 

P = absolute pressure in lb. per square inch. 
(6) The committee suggest that only one of the valves may 
be of the ordinary kind, and proportioned as above, and 
that it should be the easing valve, The other may be so 
constructed as to lift one quarter of its diameter without 
increase of pressure. Valves of this kind are now in use, 
and one such valve, if calculated by the following rule, 
would be of itself sufficient to relieve the boilers :— 


A= ‘va + area of guides of valve, 


or A= = + area of guides of valve; 


This valve should be loaded, say 1 Ib. per square inch, Jess 
than the easing valve. (7) As experience in the u-v -f 


oeA= 


valves of this description is acquired, both may be of is 


—— a 
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kind, and one of them made to blow into the sea without 
any increase of pressure, the other to be the easing valve, 
and loaded 1 lb, per square inch in excess of the working 
valve, (8) If the heating surface exceeds 30ft. per foot 
of grate surface, the size of safety valve is to be determined 
by the heating surface. (9) As boilers decay frem age it 
is necessary gradually to reduce the pressure of steam, and 
the committee recommend that valves should be made of a 
size to suit the pressure to which the boiler may ultimately 
be worked when it becomes old. (10) Springs should be 
adopted for loading safety valves, and they should be 
direct-acting where practicable. When levers are used, the 
friction of the joints will cause an extra resistance, and 
consequent increase of pressure, when the valve is rising, 
and a loss of steam through diminution of pressure before 
it will close.” 

We believe our readers will side with us in regarding 
these conclusions as temperate, but we are by no means 
certain that the formule given above will be universally 
accepted as satisfactory. That the report is opposed 
to the conclusions of the Board of Trade is not 
the fault of the committee. We have no desire to 
speak harshly of the action of the Board of Trade 
as regards safety valves ; on the contrary, we believe that 
the engineers who prepared the objectionable rules did so 
conscientiously, and in the belief that they would secure the 
maximum amount of safety. Our complaint is that the 
officials of a great department have not willingly gone with 
engineers, and moditied their regulations in deference to the 
wishes of the great body of marine engine builders in this 
country. If they make rules oe | should be prepared to 
substantiate them, and to prove that they are satisfactory 
in every respect, and that their sufficiency and complete- 
ness is a full equivalent for their arbitrary characteristics, 
But the Board of Trade have done nothing of the kind. The 
rules they have prepared are not only empirical, but 
opposed to well known laws. It must not be supposed, for 
example, that it has now been proved for the first time 
that as the pressure increases the area of a valve may be 
diminished. That fact has, in its broad sense, long been 
known. The Institution of Engineers in Scotland have, 
however, been the first to prove the fact on a sufficiently 
large and practical scale. If it could be shown that the 
half-inch rule erred on the right side, and gave too large a 
valve if anything, then there would be a legitimate excuse 
for its enforcement; but it actually errs, and that consider- 
ably, on the wrong side, Thus, there are many old steamers 
running now, and carrying passengers daily, the safety 
valves of which are loaded to but 15 lb., and in some cases to 
but 101b. on the inch, these being reduced pressures adopted 
because the boilers are more or less worn out. Although the 
furnace plates may be weak and the uptakes patched and 
honeycombed, the steam-generating powers of such a boiler 
are not impaired if it has been kept fairly well scaled. A 
considerable rise of pressure in such weak boilers is a very 
serious matter indeed. But it is none the less a fact that 
if such boilers have dead weight safety valves, and half an 
inch of area per foot of grate surface, they will be passed 
by the Board of Trade surveyors—if otherwise all rght— 
as safe; and this in the face of the fact that the pressure 
may, under these conditions, rise from 101b, to 19 lb., or 
90 per cent., or from 15 1b. to 251b., or 66 per cent., or 
possibly to greater pressures than the makers or the Board 
of Trade ever intended the boilers to carry when quite new. 

The report of the committee was taken as read on the 
27th of October, and it was then decided to postpone its 
discussion until it had been printed and placed in the 
hands of the members; subsequently it is to be submitted 
to the Board of Trade. What action will be taken on it by 
the Government remains to be seen. 


PROPOSED NEW RULES OF HIRING IN THE IRON TRADE. 
Our satisfaction in anticipating the future is greater because 
we notice that Mr. Rupert Kettle, their arbitrator, has been 
called by the masters and workers in the North of England 
Tron Trade to draft for them some trade rules, to meet 
the position of things which has arisen, Mr. Kettle says : 
“T understand it is not the desire of either employers or 
workmen that any substantial change should be made in 
their present business arrangements; but that both parties 
desire to have the ordinary bargain hitherto usual in 
their trade placed upon a more sound legal basis, so that 
each party to the contract of service may rely, when 
necessary, upon the enforcement of all its obligations, In 
fact, you require to have those rules of service which 
have grown up by common consent, founded upon common 
convenience, reduced into a written code which shall be 
capable of legal enforcement ; and you require this to be 
done with the least possible derangement of the present 
ordinary mode of conducting your trade.” This is exactly 
what is wanted ; and if it could be accomplished, it would 
add another to Mr. Kettle’s most useful works, We need 
not describe the effect of the arbitrator's draft rules. They 
have been already extensively published, and as they are 
at present only in the form of a draft submitted for 
suggestions and observations, we think it better upon such 
a technical subject not to create a wrong impression by 
printing in this place an incomplete document. Those 
of us who have been accustomed to look over bills drafted 
upon the first reading, and have afterwards taken up the 
Act of Parliament, will remember how difficult it some- 
times is to eradicate the impression which the perusal of 
the bill in draft has left. e shall therefore reproduce no 
more of them than is given in the letter of our corre- 
spondent in the North of England. 

In looking over the comments which have elsewhere 
appeared upon Mr, Kettle’s draft rules we notice a very 
important omission. Mr. Kettle has dealt only with the 
rules of contract of hiring and service ; and the omission 
to which we refer is of any reference to contract for work, 

which did not create the legal relation of master and 
servant, This is one of the most important subjects which, 
as between them and their men, the iron trade an 
every other trade will have to consider. It may well 
be that for the purpose of avoiding all technical 
difficulties and all personal disputes in such branches of 
trade, agreements other than that of hiring and service 


may be thought better applicable to the existing condition 
of things. It is quite competent to an employer and 
workman to enter into a contract, by which the latter does 
work for the former without becoming his servant ; and 
unless there are counterbalancing circumstances which 
render such a contract inexpedient, it seems to us well 
worthy of consideration whether this is not the most direct 
mode of surmounting many of the difficulties that may 
easily be foreseen. We are not unaware of the weighty objec- 
tions to a system which should put workmen engaged in 
the same establishment upon a footing lezally different 
from each other. Norcan we conceal from ourselves, that 
looking at the improbability of the workman—unless in 
very exceptional circumstances—being unable to meet a 

yment for compensation by way of damages for the 
ok of his contract, the master should hesitate to give 
up that hold upon his workman which the law at present 
gives him in the Master and Servants’ Act. Of course, if 
the workman were a contractor he would cease to be a ser- 
vant. Personal insubordination would not in that case be 
a breach of contract; and fifty other things which we could 
name might tend to disturb the present organisation of 
industry. What we merely say now upon the subject is 
that, in considering Mr, Kettle’s proposition, writers seem 
to have assumed that it was impossible to go out of the 





removed, as it is generally admitted it must be, from its 
present position at the west end of Fleet-street. We 
pointed out that, as soon as the Law Courts now in course 
of building were completed and in use, Essex-street, 
leading from the Strand to the Victoria Embankment, 
would of necessity become an extremely important thorough- 
fare, at all events for foot passengers. At present this 
street affords no other thoroughfare than for foot passen- 
ers, who have to descend an extremely inconvenient and 
irty flight of stone steps at its lower end. The scheme we 
es em was simply this :—Remove the buildings at the 
ottom of Essex-street, and in their place, and on the site 
of the present steps, throw out a platform from which a 
bold flight of steps would lead to the Embankment, and 
place the Bar in the centre of this platform, so as to form 
at once a finish to the street end as seen from the Strand, 
and, as far as its design will allow, an ornament to the 
platform and steps viewed from the Embankment. 

Since this suggestion was put, in a somewhat general 
way before our readers, we have elaborated it by reducing 
it to the form of a general view, and a plan showing at 
once the present occupation of the ground forming the 
proposed site and the position of the suggested alterations. 
An examination of this plan will show that the bottom of 

Essex-street is at present built in with houses under which 
the above-meutioned incon- 
venient steps shown at D 
descend, At their foot is a 
narrow thoroughfare called 
Milford-lane, shown at G, 
turning into the common 
approach shown at C, and 
on the left-hand side in 
descending is an entrance, F, 
to the Temple, the garden 
and library of which are 
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shown on the plan. South of 
Milford-lane, and on the 
ground shown on the plan at 
A, in dotted lines, are the 
works of Messrs, Gwynne, 
the hydraulic engineers; and 
further west, in the same 
line, though not shown, the 
establishment of Messrs. 
Woodfall and Kinder, prin- 
ters. These premises are 
architecturally mean and in- 
significant in character, how- 
ever excellently they may be 
fitted for their purposes, Ad- 
joining them to the west is 
the new building erected by 
the School Board, which is 
sufticiently attractive, so that 
if the above-mentioned busi 
hess premises were removed 
and suitable ornamental 
buildings erected on part of 
their site, the group, in- 
cluding the Temple Library, 
backed by new houses in 
Essex-street and the towers 
of the new Law Courts, 
would be an attractive fea- 
ture on the Embankment. 

To carry out our scheme, 
therefore, it would be neces- 
sary to take down the block 
of houses at the bottom of 
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law of master and servant. All, however, that that gen- 
tleman was asked to do was to prepare a draft code of 
rules for master and servant ; and that he has done. It 
will be for ironmasters to consider whether there are not 
in their trade instances of workmen who can the more 
conveniently, and in the end more advantageously, be dealt 
with as independent tradesmen, than as hired servants. 
Fortunately for all parties concerned there is time to act 

deliberately in this matter. The North of England rules 
may, and probably will, be accepted as precedents in other 
iron manufacturing districts; and their principle will be 
more or less incorporated in the rules of other industries 
in which there is a permanent binding contract of hiring 
and service terminable only by a fixed notice. It is further 
fortunate that this is not a question upon which there is 
any contention between the parties. Some workmen, act- 
ing without the concurrence of their trade associations, 
have pushed matters to such an extremity that they have 
done what is equivalent to hitting a blot inthe law. They 
have led to the discovery that the strict law does not fit in 
with the exact course of business as at present conducted. 
All, however, that either party requires is that trans- 
actions should, in matters of legal form, not be economi- 
cally changed, but so re-constituted in matters of technical 
law as to bring them clearly and indisputably within the 
pale of the statute law. 





TEMPLE BAR. 
In our impression for October 9th last, we suggested 





what appeared to us to be a convenient and sufliciently 


Essex-street, the works of 
Messrs. Gwynne and of 
Messrs. Woodfall and Kin- 
der, and also to appropriate 
to public use the portion of 
the Temple Gardens, B, shown 
between the dotted and entire 
lines on the plan, The land 
then thrown in, with that 
cleared by the removal of 
the houses, would afford 
space for the construction of 
a massive platform of granite 
with a bold flight of steps 
nearly 40ft. wide down to the 
Embankment. Of course, 
such works need not shut off access to Milford-lane and 
the Temple-gate, nor would they in any way interfere 
with the Temple Library. The residue of the ground at 
present occupied by the engineering and printing works 
would be suitably built upon, and laid out where necessary 
in gardens, The portion of the Embankment road E, and 
the adjoining gardens, are shown as they at present exist. 

The general view on page 412 shows with all practicable 
accuracy the appearance whichthe proposed works —if car- 
ried out in their entirety—would present to an observer on 
the Thames Embankment, The flight of steps should pro- 
bably have been as wide as the platform itself, but the 
position of the Temple Library mle any increase in the 
width, beyond that we have shown, impossible. The Bar 
itself would require the addition of end buttresses, which 
we have shown as terminated or capped with scrolls, in 
order to avoid as much as possible the appearance of greater 
width. We have also represented it as slightly increased in 
height. The platform and the sides of the steps would 
afford good positions for the erection of pedestals, which, 
considering the locality and the character of the traffic, 
would be appropriately occupied by statues of eminent 
lawyers. We have to thank Mr. W. W. Pocock, of Craven- 
street, and Messrs, Stewart and Robertson, of Wellington- 
street, City, for assistance rendered in the preparation of 
our plan and view. 





THE Pittsburg American Manufacture says :—‘‘ Messrs, Hussey, 
Wells, and Co. are pro g rapidly with their new steel sheet 
mill, and it will probably be in operation next month, The train 
will be 18in. This was the first steel concern in the country to 





appropriate site for the re-erection of Temple Bar when 


dispense with foreign iron in the manufacture of steel.” 
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THE OUTFLOW OF STEAM. 


WE have referred in another place so fully to the report 
of the Institution of Engineers in Scotland on safety valves, 
that it is unnecessary to say more here in explanation of 
the following paper, than that it is a slightly condensed 
extract, and well worth the attention of our readers, On 
the presentation of the report, allusion was made to a 
silent valve which blows over the side of the ship, and is 
spring loaded. This valve we illustrate at page 409, with 
Mr. Brock’s paper. It is stated that hed no circum- 
stances can the pressure increase to more than one pound 
above that to which this valve is loaded :— 


(29) A series of experiments was commenced last November, and 
continued for about two or three hours almost daily, up to the pre- 
sent month of May, 1874. In the method adopted (see page 409) 
steam-was drawn from six boilers through a valve about ]}in. 
diameter, into a small chamber, in which chamber the pressure 
could be regulated and maintained steady at any desired pressure 
by opening or shutting the admission valve, which was operated 
upon by a wheel and fine-thread screw, Out of this chamber the 
steam passed through an orifice (the screw of which had been 
accurately measured, first, by an instrument belonging to Mr. J. R. 
Napier; secondly, by an instrument constructed by Mr. White, for 
this special purpose ; and thirdly, at the works of Messrs, Dubs 
and Co., by a machine made by Whitworth) into a second chamber, 
in which the pressure could also be regulated. From this second 
chamber the steam escaped through a second valve and into a worm 
within a tub, which was supplied with a constant stream of cold 
water. In passing through this worm the steam was thoroughly 
condensed, and cooled to a temperature of from 70 to 100 deg., the 
water issuing from the worm (from 51b. to 601b.) measured and 
weighed, and the time noted, which varied from a few minutes to 
over half an hour. 

(30) By this method it will be observed that the pressure on 
each side of the oritice could be altered at will. 

(31) Steam, for example, being admitted into the first chamber, 
and maintained at a steady absolute pressure of 801b., thence 
passing through the orifice into the second chamber, the pressure 
fell to 17 lb., or about 2lb. above the atmosphere, provided the 
valve which permitted the steam to escape into the wom was full 
ons but by gradually screwing down this valve the pressure in 
the second chamber could be raised from 17 1b. to 20]b., 301b., 
&c., up to the boiler pressure, and maintained steady at any 
pressure desirable. The flow of weight from 801b. into 79]b., 
70 lb., 601b., 501b., down to an absolute pressure of 17 lb., could 
thus be readily determined by noting the time in which, say, 20]b. 
of water was collected as it issued in a regular stream from the 
end of the worm. 

(32) For example. Steam being maintained at a steady abso- 
lute pressure of 801b, in the first chamber, was allowed to flow 
through an orifice—formed as shown in Fig. 2—*2425in. diameter, 
which corresponds to 1-21°6 square inch of area— into the second 
chamber and through the worm, the exit valve out of the second 
chamber, leading to the worm, being full open, 401b. of water 
were collected in 760 seconds, being at the rate of 3°158lb. per 
minute, which corresponds to 21°6 x 3°158 = 68°211b. per minute 
per square inch of orifice, being nearly 1} per cent. less than 
69°52 lb., which is due to theory. 

(33) After a number of experiments had been made at these 
pressures—80 lb, into 17 lb.—the valve leading out of the second 
chamber into the worm was gradually closed until the pressure 
in the second chamber rose from 17 1b. to 301b.; then again to 
401b., 451b., and up to 481b., while at the same time the steam 
on the opposite side of the orifice, inthe first chamber A, was 
maintained at a constant steady absolute pressure of 801b. as 
before. We thus had in the first experiment steam of 80 lb. flow- 
ing through the orifice into steam of 17 lb. pressure; second, 80 Ib. 
flowing into 30 1b, pressure ; third, 801b. flowing into 40 1b. pres- 
sure; fourth, 80 lb. flowing into 45 lb. pressure; fifth, 80 1b. flowing 
into 48 lb. pressure. After numerous experiments it was found 
impossible to say positively whether the out-flow was in the 
slightest degree either increased or diminished by raising the out- 
side pressure from 17 Ib. to 48 1b. It is certain, however, that the 
diminution of flow, by raising the pressure in the second chamber 
from 17 lb. to 481b., did not exceed 2 per cent. 

(34) An orifice, with square edges, as shown in Fig. 3, was next 
substituted with similar results; with this difference, however, 
that the flow of weight through this square-edged orifice was uni- 
formly, as near as could be estimated, trom 11 to 13 per cent. less 
than through the orifice with rounded entrance—Fig. 2. 

(35) By increasing the pressure in the second chamber above 
48 lb. a diminution in the quantity of water collected could be at 
once detected, but at what exact pressure this diminution com- 
menced it was found impossible by this method of operating to 
determine. 

(36) With the object of ascertaining the point referred to, a 
third chamber C was added to the apparatusf; a sectional plan of 
which, with this third chamber C attached, is shown. After 
adding this third chamber and second orifice, the stop valve No. 2, 
between the two orifices, was constantly full open, this valve 
being no longer of any use, excepting in as far as it prevented the 
steam from rushing in a straight line from the first orifice into the 
second. The stop valve No. 1, through which the steam was 
admitted, was located about 8ft. from the boilers, and this pipe 
supplied steam to a small engine—seldom used—of 4in. cylinder 
and 12in. stroke. This engine was generally, during these ex- 
periments, allowed to move slowly, so that any moisture in the 
steam might be carried with the current along the straight pipe 
and through the engine. A section of two brass orifices, which 
were made of the exact same size and shape, is shown half size in 
Fig. 4, and also both shown in plan drawn to one-eighth the full 
size. 

(37) Numerous experiments were made with those orifices singly 
before the third chamber C was applied. The steam being first 
allowed to enter by the wide side of the orifice, the plates were, 
after a number of experiments, reversed, which reduced the flow of 
weight from 13 to 14 per cent. But those orifices, which were 
1982 in diameter= ee 4 “uate inch of area, both yielded from 
2 to 34 per cent. in excess of the calculated quantity when the 
steam entered by the wide side, and about 11 per cent, less than 
the calculated quantity when reversed. It therefore appears from 
those experiments that an orifice, with a square-edged entrance, 
reduces the flow, as near as can be estimated, by about 14 per cent, 

(38) After finding that those orifices each passed the same weight 
of steam at all equal pressures, they were both put in position as 
shown in the drawing. Steam was then maintained in the boilers 
at a pressure of 90 lb. above the atmosphere, the barometer stand- 
ing at 30°45in. The small a was started, moving slowly, but 
doing no work, The stop valve No. 3 opened full, and the steam 
in chamber A—regulated by valve No. 1—maintained at a steady 
absolute pressure of 100 1b.—the cold water let on, which entered 
at the bottom of the tub and flowed off at the surface. The pres- 
sure in chamber C, as indicated by mercurial gauge No, 3, plus 
atmosphere—14°9 lb,—corresponding to an absolute pressure of 
18 lb., while in chamber B the steam assumed a steady absolute 
pressure of 81 lb. While the steam flowed freely we had thus in 
chambers A, B, and C the absolute pressures of 100 1b,, 811b., and 
18 lb., showing shat the steam which flows from 100 Ib. into 81 lb. 
is the same in Fatty as passes from 81 Ib. into 18 lb., the two 
orifices* omy J of the exact same size and form. 

(39) After having allowed the condensed steam to flow for some 
time from the end of the worm, until the cold water, surrounding 
the worm and flowing through the tub, assumed a steady tempera- 


pe The orifices were afterwards tra “we <= ‘haan te as 
with the same results, transposed, each taking the other’s place 





ture, the vessel in which this condensed steam was measured and | and this not having yet been done, the results are not in a scientific 
weighed was then at a given instwunt—the time being noted by a | point of view reliable, but are sufficiently exact for practical 


stop watch—put under the current of liquefied steam—the pressure 
remaining in the chambers as stated—60 lb. of water was collected 
in 26’ and 33" being at the rate of 2°26 lb. per minute, which corre- 
sponds to 32°41 x 2:26 = 73°241b. per minute per square inch of 
orifice flowing from a pressure of 100 1b. into 81 1b., and again from 
8linto 181b. pressure. This agrees very nearly with the calcu- 
lated yuantity flowing from 100 into 81, which is 72 921b. per 
minute, but is nearly 4 per cent. in excess of that calculated when 
flowing from 81 into 18, which is only 70°4 1b. per minute. 

(40) At various other lower pressures the results were the same 
The flow from the first chamber into the second uniformly agreeiog 
very well with theory, but always in excess from the second 
chamber into the third. 

(41) The exact point at which the flow ceased to increase by 
diminishing the outside pressure was, however, the object expected 
to have been elicited in adding this third chamber and double 
orifices. With this view tne stop-valve No. 3 was gradually 
screwed down until the pressure in chamber C rose from 15 to 25, 
30, 40, up to 451b., without in the least degree affecting the 
pressure in either of the other chambers, B and A. The flow 
through the orifice from B to C could not, therefore, have been 
diminished by increasing the pressure in C from 18 to 45 Ib. ; since 
if it had, the pressure in chamber B would thereby bave been 
increased, The valve No. 3 was still furcter screwed down until 
the pressure in C rose to 48 lb., when t»e pressure in B gave very 
slight indications of a rise, but so little as to be still uncertain. 
When, however, the valve No. 3 was still further closed unti! the 
pressure in C ros2 from 48 to 5%, 52, 54, 53, 58 60 and G1, the 
pressure in chamber Lb then rose from 81 to SL‘'Z, $13, SL, SLY, 
82-2, 82 6, 83 2. 

(42) As soon as the pressure in I} began to rise, the pressure in 
chamber A would also have risen above 100]b., but this was con- 
stantly checked by slightly closing the adwission valve No, 1, and 
the steam thereby maintained in chamber A at a uniform pressure 
of 100 1b. 

(43) The stop valve No. 3 was then further closed until the 
pressure in chamber C rose from 63 to 72, 76, 80, 84, 88, 92, 96. and 
100 lb., when the pressure in chamber B ro-e from St to 86, 58, 90, 
92, 94, 96, 93, and 1001b.  Lvery further increase of 41b. in 
chamber C, beyond 68 1b., appearing, as near as could be read on 
the dial of the gvuge, to give a corresponding increise of 21b in 
chamber B. ‘This experiment was frequently repeited in the 
inverse order, beginning with the pressure in a.l three chambers 
at 1001b., then opening stop valve No. 5, until the pressure fell 
to 96 lb. in chamber C, and at the same time opening slightly valve 
No. 1, so as to admit just as much steam as was suffisient to main- 
tain a uniform pressure of 1001». in chumber A, The pressure in 
chamber B being now noted, valve No, 3 was further opened until 
the pressure in chamber C fell to 921b., and so on, when, at the 
different stages, the pressures were note: as in the table :— 
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Pressure in chamber Pressure in chamber Pressure in ch umber 
A. Lb. c. 
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100 100 100 
10U os nw 
100 | “8 w 
100 } o4 88 
100 | ” 4 
100 | “0 so 
lo ss 76 
low sO 72 
1 | 84 us 
100 84°2 ob 
” S26 ww 
Ti) | s2'z s 
100 ! Si'u hab 
100 Sle6 wt | 
100 SI'S 2 
luw Al‘2 ,) 
100 | sl 48 
100 8I 44 
Ww | SL 40 
loo RL 35 
100 8 30 
100 | 8 26 
10) j ST | 22 
100 $1 18 





(44) The pressure, in chamber B should never, according to cal- 
culation, have fallen to less than 82 per cent. of that in chamber 
A, whereas it ts seen in those experiments to have fallen to 81, 
and in numerous other experiments it seemed in some cases to 
fall to rather less than 80} per cent. of the pressure in chamber A. 
This discrepancy might possibly arise from sowe steam liquefying in 
chamber J3, before passing through the second vritice; and the 
flow of weight through the second orifice, in excess of that calcu 
lated, may possibly be attributed to the same c:use. 

(45) In such experiments the apparatus ought to be steam 
jacketed, and the pressure taken with single columns of mercury; 


| engineering purposes. 

| (46) As a few calculations, showing the velocity, flow of weight, 

| &c., with a constant inside or boiler pressure, and various outside 

| pressures, will to most readers be more readily comprehended than 

| mathematical symbols, Table 2 has been constructed, in which is 
assumed an absolute constant boiler pressure of 75 )b., flowing inte 

| steam of 74, 72, 70, 60, 50, and 15, duwn tw nothing. 

(47) In this table the calculations have been made on Weis- 
bach’s hypothesis from 751lb , blowin; iuto 74 1b, pressure steam, 
down to 43 461b , below which outside pressure the flow of weight 
from 751b. boiler pressure is neither increased nor diminished, as 

» Weis 





Explanatioa of Table (1.—(48) In the first column is entered 
the constant absolute pressure of 75 1b. per square iach. In the 
second column the lower aud varying pressure p2, into which the 
steam is suppused to flow. In the third column is the rate at 
which the steam would expand in volume, while the pressure fell 
from 75lb to p: In the fourth column is the mean effective 
pressure per square inch of piston, assuming the steam ,to be 
almitced at 75 1b, expanded K tiwes the initial volume when the 
pressure would fail to ps, and finally expelled from the cylinder 
at the pressure jy». Uuder those conditions We is the work in 
foot-pounds per cubic foot of 75 Ib. pressure steam passing through 
the cylinder, and W, the work in foot-pounds per l», weight uf 
steam. * 

(49) Take, for example, the 9th line of the table, where the 
steam by expanding to 1°G24 times the initial volume, falls in pree- 
sure from 75 to 4546. Now, if that steam is discharged into a 
receiver in which the pressure is also 43°46 tb., all the work that 
steam can possibly pertorm is equivalent to lifting its own weight 
to a height of 32,49Lft., as entered in the sixth columa, and the 
velocity which a body would acquire in falling from that height 
cannot exceed 8°025 V32,49L = 1446°5ft. per second, as entered in 
coluwn 7, and which corresponds to 1624 x 3 5055 VA, as stated 
iu paragraphs 9, 12, aud 13 

(50) ‘The figures in column 7 are the actual velocities which the 
steam acquires after having expanded KR times its initial volume, 
wheu the pressure falis from 75 1b, to the lower pressure pa, us 
entered in culumn 2, and the flow of weight would be the same at 
the velocities ¢,, in columa 8, provided the stew moved with those 
velocities at a uniform pressure of 75!b. Those reduced velocities 
are therefore obtained by dividing tbe actual velocities by the 


R= (2) 


ne 

(51) In column 9 is entered the flow of weight iu pounds per 
mipute per square inch of oritice, and which may be computed as 
explaived in paragraph 20, 

(52) In columa 10 the force of reaction F is simply twice the 
mean pressare p (in column 4, dowu to an outside pressare of 
43°46 lo., when the force of reaction is 2 x 24447 = 45°59, and 
would be increased to 4889 +4543 = 92 35lb., if the outside 
pressure covld be reduced to nuthing. Hence, when flowing into 
the atmosphere at a pres«ure of 15 1b, it is 0235 — 1) = 77°35, as 
entered in the table. (See paragraphs 14, 16, 22, 25, 24, and 25.) 

(53) The last four lines in the lower part of the table are added 
for the purpose of showing the false conclusions arrived at by 
assuming, with Weisbach, that the pressure in the throat of the 
oritice constantly falls to an equality with the external pressure. 

(54) Taking the last line of the table, we find that the pressure 
falls from 75 to Lib., in expanding—under pressure and unsup- 
plied with heat —to 46°42 times the initial volume, and 210,500 foot- 
pounds is the maximum work per pound of steam, with boiler at 
75 and condenser at absolute pressure of 1lb. per square inch. 
BU82ft. per second is the velocity due to that work, Then a prism 
of this steam, or rather steam and water, | square inch iu area 
and 36S2ft. in length, at 1 1b. pressure, corresponds in weight to a 
similar prism of 75 lb, pressure steam 79 3ft. in length, as entered 
incoluwn & The weight of 60 such prisms is 5°51) Ib., as entered 
in column. ‘The flow of weight per minute, according to this 
hypothesis, being reduced from 65% to 5°5151b., by reducing the 
external pressure from 43°46 to 1lb. But since the tlow of 51 Ib. 
pressure steam—see paragraphs $3 and 41 —was found experi- 
mentally not tu be sensibly affected by reducing the external pres- 
sure from 48 to 18lhb., there is little probability of that tlow being 
either increased or dimiuished by any further reduction ot the out- 
side pressure. 


ratio of expansion RK, entered in column 3 


Under the conditions given, the work per cubic foot of steam is 
We =Mixp,x? pi— (2)? {. Let V denote the volume in eubic 
Pi ) 


feet of 1 1b. of steam, and P the pressure in Ibs, per equare foot. Thea 
the work in foot-pounds per pound weight of steam ts 


. > 4 Mm\ht 

W, =9P ,l1—(-*)¥ 

» =9Pv f1—(~)}} 
Log PV = 455 + 059 x log. P = log. A. 


The velocity in feet per second, v, — $25 VW, 


Taste IL. 
Velocity of Steam Maintained at a Constant Absolute Pressure of T5lb, per square iach, when Flow:ng into Steam of anv Lower 
Pressure p». 


















































Mean effective . a Pod atber Weightof steam Force of 

Absolute Outsid io of pressure Work in f Work a ome | Reduced | discharged per reaction in 
pressure in — Ratio o' per square foot-pounds | foot-pounds Jroat of, velocityinfeet| minutein Ibs. per squure 
baller pressure, ex pansiun. Seah sf 1 cubic foot|of 1 1b. weight oritice in feet per second, | Ibs. per square iach 
of piston. of steam. of steam. per second. | }ineh uf oritice. of orifice 
Pr P2 R. pu Ww p v} k | ae F 

75 into 74 1412 “994 145 823 230 16°68 1988 
75 into 72 17034 27043 439 246 401 iso°7 | zs"35 
75 into i) 1°06 3 4 7445 4214 Sul 4yu 35°93 
75 into 65 1°136 { 1544 S7t6 749°2 67 43°38 
75 into 61°62 1°18 210) 11931 876°5 736 5s°n7 
74 into 60 1219 2374 13525 933°5 7oa"4 56°12 
75 into ay 1434 4282 24331 1252 873 | tit” 
75 into 45 1°575 5364 30480 1401 | 8s7 65°24 
75 into 43°46 1°624 5646 S24ayl 1446°5 | 890°6 | 65°3 
75 into 15 1446°5 | 890-6 65°3 
75 into 0 1446°5 | 8906 | 65°3 











Continuation of the Table with the view of representing the singul ir but fallacious results arrived at by computing the velocity and flow of weight 
in accurdunce with the theury of Weisbach, whenever the outside pressure becomes much less than half the inside pressure. 





75 into | 34°39 2 28 8066 45840 1718 850 62°99 
7 into | 21°79 8 28°87 12470 70870 2136 712 52°22 
75 into | 15 47179 267445 1592) 90447 2416 578 44°37 
75 into | 1 46°42 5551 3Tuw 210500 3682 793 5815 
t | 2 3 4 | 5 6 7 8 9 10 





ProposeD New Harpour FOR Mapras.—The last received 
copy of the Madras Mail contains a notice of a new project for 
the construction of harbour works at Madras. As our readers are 
aware, the scheme of Mr. Parkes has hitherto been most favourably 
re; ed by the local critics, who believe that it is possible, in 
in spite of the ever-beating surf, to render the capital of Southern 
India a great commercial port, and who have recently been 
encouraged by the grant for the Colombo harbour to hope that the 
Government will tion th y expenditure for this 
undertaking also. The authors of the rival project which has 
just been advanced are Mr. P. Pritchard Baly and Mr. George 
Preston White, and their proposal is that a very long pier should 
be run out from the shore with successive pairs of arms springing 
from it at regular intervals. Advaucing from the shore end, each 
succeeding pair would be considerably longer than those imme- 
diately before it, until the outermost pair attained an extreme 
length and enclosed a large area of still water. These arms 
would not be place iat right angles to the pier, but would incline 
at a sharp angle towards the land, and would divide the water 





surface protected by the ewe = ——, into a series | the society will 
ys on either side, 


of small and well-sheltered 


also provided in the plan at the shore end. Our local contem* 
porary does not regard the project favourably, believing that it 
provides little protection against the north-east monsoon, 
ENGINEERING Society, Kine's CoLtiece, Lonpox.—An ordi- 
nary meeting of the King’s College Engineering Society was 
held on Friday, 27th ult., when Mr. F, Marsh read a paper on 
** Harbours and Breakwaters.” The author commenced by a few 
remarks on the agents which act on marine structures, and de- 
scribed the best position for harbours, and the 10st convenient 
manner of placing piers, &c., in plan. He then passed on to the 
construction of the many kinds of jetties and described several 
methods of laying their foundations, aud gave instauces of harbours 
where one or more of these methods had been used; he showed 
how the gradual shoaling of the outer basins might be obviated, 
and then gave an account of the various docks, Xc., attache to 
all large ports. After a graphic description of two or three of the 
most noted breakwaters, he concluded by explaiving the differeut 
means which have been employed to prevent the ravages of the 
varieties of boring mollusca and sea worms. The next meeting of 
held on Friday, 4th inst., when Mr, E. W, 


wo docks are Anderson will read a paper on ‘* Centrifugal Pumps,” 
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SOCIETY OF ENGINEERS. 
October 19th, 1874. 
Mr. J. H. Apams, Vice-President, in the chair. 
(Concluded from page 399 ) 

In December, 1873, the Fireless Engine Company, of which 
Emile Lamm was the managing director, obtained the permission 
of the board of aldermen to run their locomotives on any of the 
city railroads above 14 street. This is a most important concession, 
and must be taken as an admission by the city authorities that | 
the system can safely be worked without danger on our street | 
railroads, | 

The Scientific American gives the following account of a new | 
fireless locomotive, built at the Grant Locomotive Works, and | 
tried at Paterson, New Jersey. It had four wheels 36in. diameter, | 
and two cylinders 7in. by 10in. The boiler was 37in. in diameter | 
and 9ft. Gin. long; the engine empty weighs 6 tons. On the | 
trial with water heated to a temperature equivalent to a pressure 
of 150 1b, per square inch, the engine ran with an ordinary loaded | 
horse car a distance of seven miles ; the track on which the trial | 


was made is an ordinary horse car track, Jaid on a common road | 
_ with very heavy grades, The steam pressure after running the 

distance named was reduced to 40 Ib, to the square inch, 
In the same year the Srientisic American votices a car invented | 


by Mr, Robinson, shown at Fig. 5, which in the author’s opinion 














is of very novel con-truction, and very ingenious in the details, 
The boiler is enclosed in a fore compartment, and takes a bearing 


op a bogie track of peculiar construction and supported on 
trunnions, so as to be capable of adapting itself to any grade. 
The horizontal cylinders are placed between the driving wheels. 
the piston-rods are connected with the latter by means of slotted 
guide pieces. The driving wheels communicate with the guide 
pieces by their crank pins, which are received and worked in the 
Jongitudinal slots. At the rear of the supporting frame the con- 
denser is carried. The invention is in successful operation on 
Portland and Gorham Roads, United States. 

A trial recently took place on the Manchester and Sheffield Rail- 
way between Grange-lave and Tinsley stations, of a tramway 
engine, constructed by the Yorkshire Engine Company. It is 
built on Mr. L. Perkin’s patent system, for the Belgium S:reet | 
tuilway Company, Brussels. The novel features of this engine 
consist in its not emitting any smoke or steam into the atmo- 
sphere andl making comparatively little noise. This engine used 
steam at 500 lb. pressure t» the square inch, and maintaiued this 
pressure by natural draught without any difficulty, The engineis 
compound, and expands the steam to the most economical limits, 
and then condenses it by means of two air surface condensers 
placed one on either side of the boiler, The engine can be driven 
from either end, all the driving gear being duplicate, to obviate the 
necessity of turntables, The engine accomplished a speed of 
fifteen miles an hour, drawing its full loal up gradients varying 
from 1 in 200 to lin 80. The boiler has been tested up to 2800 Ib. | 
to thesquare inch. This engine has a single rubber driving wheel 
running on the stones between the rails; this is also used as a 
steering wheel, 

The author last year designed the tramway locomotive shown in 
longitudinal section at Fig. 6 and in plan at Fig. 7, The engine 
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on each side of the cylinder, the bearings being formed on the discs. 
Fig. 8 shows a vertical transverse section of the rotary engine. The 
pistons are carried by the cylinder and are withdrawn at the end 
of the stroke for the purpose of passing the fixed discs at the 
extremities of the 
cover; the n 

intermittent motion 
is obtained by means 
of cams on the fixed 
discs, At the ends 
of the pistons are 
gudgeons, which 
earry friction rollers 
which work in the 
cams, The cover of 
the cylinder is also 
of the annular form ; 
at the extremities of 
this cover are discs 
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\ which fit steam- 
tight into the 


groove of the ro- 
tating cylinder. The 
discs on each side of 
the cylinder have cut 
or raised on their 
inner surfaces con- 
tinuous cams to re- 
ceive the friction 
rollers. The main 
bearings are part of 
the side discs; the 
brasses are made to 
j taper, and are fitted 

, ? - with set screws, so 
that the cylinder is always central, The cylinder is keyed 
to the driving shaft, and is supported by the bearing in the 
side discs. The steam is admitted under the pistons at the ex- 
tremity of the cover. The piston is thus moved forward the 
length of its stroke, whilst the action of the rollers in the cams 
brings the next piston into position, The exhaust steam passes 
out at the other end of thecover. The packing for the edge of the 
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cover is a circular arc of steel, in section a triangle, which is placed 
in a groove of similar form. The packing is fitted with springs, 
and kept in po-ition by set screws. The valve gearing consists of 
a cylinder formed in the steam pipe in such a manner that the 
cut-off of the steam may be regulated. The cylinder has cut 
through it at right angles to its axis a steam-way. This cylinder is 
made to revolve in a given ratio to the primary cylinder; keyed on 
to the main shaft are four pulleys, two on each side of the engine, 
one fixed and the other loose ; the power is transmitted from these 
pulleys to the driving shaft directly under- 
neath the main shaft of the engine by belts, 
and thence by chains, to the axle of the 
driving wheels. The engine may be started, 
stopped, or reversed by the same lever. 
The locomotive when coming to the dead 
ends is reversed by means of a turntable or 
side rail. But as the new Act of Parlia- 
ment will not allow tramways to be made 
with dead ends, the question of reversing 
the engines is of dary iderati 
The driver has a brake which acts on the 
driving wheels, and also on the wheels of 
the car. Instead of employing steam for 
the whistle the author uses air, so that 
steam is not emitted from any part of the 
engine. Keyed on a shaft is a small fan, 
and on the same shaft a small turbine 
wheel, the whole occupying a space of about 
Gin, square. The steam enters and propels 
the turbine, which communicates its motion 
to the fan, which in its turn sounds the 
whistle. 

The bogie truck consists of two principal 
parts, one carrying the leading and the other 
the trailing wheels; the two parts are con- 
nected by a central pin, and are locked b: 
folding plates, which turn freely on eac 
other by means of friction rollers. The 
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and boiler are carried on two driving wheels 3ft. diameter, and | 
four smaller wheels 2ft. diameter, the latter being attached to a | 
bogie truck. The bogie is made so that one plate overlaps or rides 
on the other, with a chain attached to each corner of the upper 
plate which serves as a guiding apparatus for rounding points or 
curves, The framework of the locomotive is 7ft. long by 6ft. Gin. 
wide. Instead of having one fire as in most boilers, the author 
proposes to use two fires —one of coal and the other of coke. The 
air is forced by means of a fan into the lower or coal fire through 
the ashpit, which is closed and air-tight, The lower fire is enclosed 
in a dome with an opening at the top. The first dome has another 
dome or casing around it, and the exhaust steam and a volume of air 
are passed through this casing. The steam is thus superheated and 
the air heated, the exhaust steam and air meet the unconsumed 
carbon from the lower fire, and mixing with it they pass together 
through the coke or top fire, where they are consumed or destroyed. 
The author believes that this boiler will insure perfect combustion, 
great amount of heating surface, good circulation, and the thorough 
utilisation of the waste steam. 

The engine is of the rotary class, and consists of a rotating cylinder 








having on its edge a semi-annular groove. At the centre of the cylin- 
der is the driving shaft, the ends of which pass through discs, one 


epnase are attached to the central pin; to 
the frame of the bogie and near to the lead- 
ing wheels, the chains of the steering 
apparatus are attached, the apparatus con- 
sisting simply of a hand-wheel at the upper 
end of a vertical shaft, while at the lower 
end is a pulley round which the steering 
chain is — one link being fixed to the 
lower wheel by a stud. In front of the 
leading wheels, and attached by a swing 
joint and spring to the cill of the carriage, 
is a guard iron, the curved foot of which 
just clears the rail, and carries any obstruc- 
tion before it until the engine is sto 

The subject of providing cars which are 
light, strong, and efficient, has been a 
source of considerable trouble to tramway 
companies, The car at present in use in London is constructed to 
carry forty-six passengers. It has a total length of 25ft. over the 
ladders; of this 9ft. are occupied by the p!atforms and steps. 
This length is objectionable, as it involves a large amount of 
useless dead weight. The brake also being applied from the end 
of the platforms tends to depress the ends of the car, so that the 
cill of the car has a considerable camber, The ladders are con- 
stantly a source of danger and expense, whilst on curves of short 
radius the overhang is considerable, The application of the brake 

ower to one side of the wheel only adds much to the wear of the 

arings and axles, and the release of the brake is sometimes a 
source of danger to the driver parol. The weight of an empty car 
constructed to carry forty-six passengers is 2 tons 15 cwt., and 
that of a car carrying thirty passengers 2 tons 4cwt, The author 
has therefore designed an improved car shown at Fig. 10, the chief 
features of which are the reduction in length and weight for the 
same number of passengers, and the rounded ends, whereby over- 
hanging is prevented and enger accommodation improved. The 
central platform adds to the stability of the roof and ing, and 
the s ‘ords easy access to the roof. An elevated seat is 
adopted which gives the driver a greater range of rein and greater 
facility for handling the horses, The brake gear is arranged so 





that both sides of the wheels are gripped, thus equalising the action 
and preventing undue strain on the adjacent Yee The author 
also uses an improved draw-bar by means of which any sudden 
strain on the horses either at starting or stopping will be pre- 
vented. The weight of one of these cars built to carry fifty 
persons is 2 tons 6 cwt., and the length 20ft, Those built to carry 
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| thirty-two passengers weigh 1 ton 16 cwt., and have a length of 
15ft. Gin. The weight is reduced in the first instance 9 cwt., and 
length over 5ft, In the second instance in weight 6 cwt., and in 
| length 4ft. Gin. ; 
It would seem from the many patents and the numerous experi- 
ments that have been conducted, 
that a suitable brake for tram- 
way carriages has yet to be intro- 
duced. In 1873 Mr. Lightbody 
patented a brake upon the wedge 
principle, the brake blocks being 
forced against the wheels by means 
ofa ms. connected to the back 
of each brake-block by a dovetailed 
feather and groove, and fitted so 
as to slide freely, the wedge being 
connected so as to act together. 
By means of a screw, a lever placed 
under the carriage is either raised 
or lowered, and this has the effect 
of correspondingly raising or lower- 
ing the wedges. When the wedges 
are lowered, the brake-blocks are 
forced against the wheels, and 
when raised the blocks are with- 
drawn, Another and more simple 
arrangement adopted by Mr, Light- 
foot has a double lever; one on either side of the carriage, 
worked by a screw, but acting directly on the rod which connects 
the wedges. This brake is being fitted to one of the Edinburgh 
tramway cars. 
The author has designed two forms of brake, in one of which 
the car is brought to a standstill by means of its own impetus, 
whilst in the other the power is that exerted by the driver. Inthe 
first brake—shown at Figs. 10 and 11—the blocks are made to act 
on both sides of the wheel simultaneously. Attached to the 
driver’s seat, and working in a quadrant, is a lever so placed that 
the power applied by the driver is that gained by pressing his back 
against the seat and thrusting the lever forward with his hand, 
This acts through intervening levers upon a bell crank, one end of 
which is made to act by arod upon one end of asmall lever attached 
to the brake block. As that point is pulled forward, an equidistant 
point on the opposite side of the lever takes a backward motion ; 
this point and the other brake block are attached by a rod, thus 
iusuring the wheel being firmly and simultaneously gripped by the 
brake blocks, The quadrant is provided with a ratchet, whereby 
the power having once been applied may be continued at the plea- 
sure and without further effort on the part of the driver. In 
the second form of brake the author employs a long lever—the 
fulcrum being at or about its centre—one end of which is acted 
upon by intervening levers worked by the foot or hand, the other 
end carrying in a forked bearing a loose pulley, two stout pins 
projecting from its side face ; a steel band or strap lined with wood 
—-the ends of which are turned on the pins—passes round a fast 
— having two diameters on the driving axle. That part of the 
ast pulley having the smaller diameter is embraced by the strap, 
the larger part being roughed, so that when the lever is raised the 
small loose pulley is brought down on to its curved surface and a 
winding or tightening of the strap commences, the result being the 
stoppage of the driving wheels. The loose pulley is provided with 
holes to allow of the pins being re-arranged. 
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Perhaps one of the greatest obstacles to the ful working 
of the tramway system is the obstructed state of the grooves in 
which the wheels run. A great necessity exists for —— g means 
for obtaining a continually clear track. Several methods have been 
promulgated for obtaining this much desired end, but with little 
success. In 1871 Mr. Hiram Saunders patented a track clearer. 
consisting of a plate of steel for use in winter and a plate of steel 
combined with india-rubber, for use in wet weather. This was 
attached to the front of the car, and was pressed down on to the 
rail by springs. This was a complete failure ; it created so much 
friction, that it was n to use four horses to the car to 
which the plough was attached. There was no apparatus for 
throwing the mud off the track, and the oe scraped the dirt 
out of the groove and laid it on each side of the rail and over the 
tread of the rail, and as the wheels followed it they had to run 
over the mud; the friction was thus very great, 

In 1873 George Taylor Yull patented a track cleaner, which the 
author saw at work on the London tramways. Besides being very 
complicated, it would not plough the mud or stones out of tha 
grooves, but passed over them, merely levelling them, In the same 
year George Bray patented a machine for the same purpose; it was 
tried on the London tramways, but the author cannot say with 
what success, 

The author has this year patented a groove cleaner after some 
ears’ of experiment. He made about twenty-two machines before 
e gained any result, He had an apparatus which was self-acting, 

double-acting, and which cleaned the groove freely and with very 
little friction, All the machines were practically tried ona tram- 
way car, and succeeded more or less, His last apparatus will clean 
out any material and spread it from 10in. to 15in. from the track. 
One of these machines will clean from four to five miles of line, 











and keep it free for all the cars to pass over it, The saving effected 
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will be very t, as it now costs tramway companies from £50 
to af me LS ow year for clearing the track. 

The first form of groove cleaner the author used consisted of an 
irorf frame attached to the cill of the car by springs, so as toallow 
for the fall and rise of the car. It carried on its fore part asteel 
plough breast free to swing in a direction parallel to the motion of 
the car. Impinging on the back of the plough breast was a spring 
for keeping the plough to its work, whilst an werful assistance 
offered to it was avoided by the back motion of the spring. Attached 
to the same frame, and worked by a crossed chain from the driving 
axles, wasa brush of wire for the purpose of throwing out of the 
groove and off the track the road matter left by the plough. 

In the second arrangement he employed a frame similar to the 
last, carrying on the fore portion a distance pulley running on the 
flat of the rail, and working a friction pulley carrying a disc, 
on the periphery of which were fixed steel tools, which were made 
to rotate in a direction contrary to that of the car. The — of 
this wheel was so great that instead of throwing the mud on to 
the breasts of the plough it threw it over itself on to the tread or 
into the groove again. The author then designed various other 
arrangements which were more or less modifications of those 
already described, but he was not more successful than with the 
others until his last arrangement had been worked out. In this 
track-clearer, which is shown at Fig. 12, the author attaches to 
vhe back of the axle-boxes an iron frame so as to connect the two 
and bring the same into a form parallel to and over the groove of 
the rail. To the centre of the frame is attached a stud with hack 
nuts. Fixed to this stud by a swing joint is a double plough with 
movable breasts ; the plough is kept in position by suitable springs 
attached to the frame; this plough is thrown out of gear by 
turning the point of the plough out of the groove. This plough, 
which answers very well, can be renewed by removing the bolt. 

In conclusion the author would observe that it appears clear 
from the experiments of Murdoch, Trevithick, Hancock, Russell, 
Thomson, and others, that the great impediment to the intro- 
duction of steam for nger carriages was formerly the bad 
state of the roads, They have, however, been in a great measure 
improved by the methods devised by McAdam and others. Tram- 
way companies are suffering under the great evil of ha’ to 
draw their cars by horses, and if an Act is not soon passed to 
relieve them in this respect, tramway companies will soon be 
things of the past. The introduction of steam on tramways will 
open up a field for engineers as wide as the railways did. It is 
generally admitted that street tramways could be worked far more 
efficiently and economically by steam than by horse power, as many 
millions are employed in Great Britain in constructing and working 
tramways, and some of the companies run as many as 200 cars 
daily, while new routes are constantly being organised. The law 
with respect to the use of steam upon common roads will of course 
need revising before steam can come into general use. What those 
alterations in the Act should be, may be inferred from the report 
of the select committee appointed to inquire into the use of 
locomotive engines on public roads. 

The author trusts that Great Britain will be the first to adopt 
universal steam traction on tramway lines, feeling sure that it will 
tend greatly to the prosperity of the country, and greatly benefit 
tramway companies, 





EXTENSION WORKS OF THE EAST LONDON 
RAILWAY. 


THE works remaining to be a on this important junction 
line are in the neighbourhood of New Cross to the south, and be- 
tween Wapping and the junction with the Great Eastern line 
near the new station in Liverpool-street. 

The importance of connection between the railways north and 
south of London is now fully recognised by the directors and 
managers of the principal companies. The West London line was 
the first of these connections brought into use ; erry the 
London, Chatham, and Dover has constructed a link line from 
Ludgate-hill to the Farringdon station, which gives that company 
connection not only with the Metropolitan system, but, through it, 
with the Great Western, the Midland, and the Great Northern. 
The South-Eastern Company have in hand a junction between their 
Charing Cross branch and the London, Chatham, and Dover at 
Blackfriars, that will give them access to the Northern Company’s 
systems, by the route just referred to. These connections cannot 
fail to open up important sources of new local and through traffic. 
There remains as a future means of through communication the 
East London system, for which it is not arrogated that it will have 
a ‘‘territory,” or extensive mileage, but simply that it will furnish 
an exceedingly useful junction between lines north and south; that 
it will doubtless have its own local traffic, and will also command 
an extensive traffic in passengers, goods, and minerals, as part of a 
through route, The northern portion of the East London lines 
will commence by a junction with the Great Eastern system near 
the spacious new station in Liverpool-street, into which the East 
London will have entrance, and there become connected with the 
Metropolitan system. By means of the authorised extensions of 
the Great Eastern, the Kast London will become connected with 
the principal northern lines just referred to, and thereby open up 
a widely extended area for the sale of railway-borne coal, as well 
as for traffic of other kinds. From its junction with the Great 
Eastern, near the Bishopsgate station, the course of the East 
London is to the Wapping end of the celebrated Thames-tunnel, 
which forms part of the route. The works on this section that are 
necessarily heavy are in progress ; passing through the tunnel, 
the first station, Rotherhithe, on the Surrey side is reached. The 
works at this station, from the great depth at which the line is 
below the ground level, and from its being notwithstanding this a 
“daylight” station, open from the platforms to the sky, are 
necessarily of an unusually strong and massive character. From 
Rotherhithe to the next station, near Deptford-road, the line 
ascends under tunnel or covered way, the works being here also 
necessarily very strong, particularly on the left, which the Grand 
Surrey and Commercial Docks closely adjoin. On this side some 
very fine dock walls and works were constructed by the company, 
which were illustrated in THE ENGINEER about the time of their 
completion. Froma short distance beyond the station just named 
the ground level is nearly reached, and the works become of an 
ordinary character. From near this point the East London lines 
fork out, one to the left, which passes under the main line of the 
South-Eastern Company, and also under the lines of the South 
Eastern and Brighton Company that are joint to Redhill. This 
line— East London—forms a junction with the South London line 
at Old Kent-road station ; the other fork also passes under the 
main line of the South-Eastern, and follows a tolerably straight 
course to a present terminal station, close to the New Cross station 
of the Brighton Company. In so far as Wapping and intermediate 
stations are concerned, the East London has now a physical 
junction with the whole of the stations on the South London line 
to Victoria, and by change of carriages at Brixton to the Chatham 
system. By change of station at New Cross they have also access 
to the Crystal Palace and all stations on the Brighton system. 
The new works now in progress near New Cross, and that are in 
a forward state, are the construction of up and down working 
junctions with the Brighton and South-Eastern lines at the New 
Cross stations of these two companies ; hitherto the East London 
Company have not been connected with the South-Eastern Com- 
pany’s system. These junctions, the upon the west aad the down 
on the east sides of the lines to be joined, are formed by curves 
from portions of the East London lines already open ; they form 
= of the original design as the lines were laid out by Sir John 

awkshaw, the engineer-in-chief of the company. e down 
junction with the South-Eastern lines involves crossing under the 
main road of that company. Each of these four under crossings is 
under roads carrying four pairs of metals; they have been 





road and other bridges on the new works, which aggregate rather 
more than two miles, but there are no engineering works more re- 
markable or worthy of note than the successful crossing at an 
acute angle under the South-Eastern main line. The headway 


of the East London is about 14ft., and the system generally adopted | 


has been to carry the overhead roads upon wrought iron girders 
1ft. deep, and placed at 5ft. between centres, 
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**(9) The meaning of this is not very clear; the civil engineers 
are not classed as General Uncovenanted Service, but in Schedule A 
of the Civil Leave Code, have a distinct place assigned them; 
but what is understood to be their desire is that each grade of the 
department shall have a place assigned to it as compared with 
what muy bs considere{ corresponding grales of other depart- 
ments, 

“*(10) I am to explain that the 
committee appointed to consider 
this question were of opinion that 
is was only in the case of high 
functionaries that any authorita- 
tive precedence is of any practical 

convenience to the public service, 

and that it would be very difficult 

“or to adjust the numerous classes 
| which it was found would be intro 

| duced, and they, therefore, recom- 

| mended that the attempt should 

not be made, the relative rank 

\ of captain, subalterns, and junior 

civilians remaining as before. 

(11) The omission of the 
junior grades of superintending 
engineer from the table was an 
oversight, which has since been 
remedied, and through the Go- 
vernor-General in Council was of 
opinion that the prayer of the 
memorialists to have rank assigned 
to the lower grades was not unrea- 
sonable, it was considered better 
to treat it asa separate subject. 

“ (12) For the reasons enume- 
rated, the Governor-General in 
Council decided to send the 
memorial to the Secretary of State 
with a strong recommendation as 
regards the furlough rules. 

**(13) Before this decision could 
he acted on, the dispatch dated 
6th December, 1871 was received 
from the Secretary of State, 
expressing his willingness to allow 
the new furlough rules to all 
those Uncovenanted servants who 
are appointed in England to offices 
for which they have special qualifi- 
cations, and with regard to those 
officers already in the service whom 
the Government of India might 
think fit to recommen, a nominal 
roll was to be submitted for the 
sanction of the Secretary of State. 

**(14) The correspondence ending 
with this dispatch was published 
in the Gazette of India dated Fe- 
bruary 17th, 1872, and it was thus 
—|— ~__--—. announced that one miain prayer 
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Mr. W. Hunt, to whom we feel obliged for information politely 
communicated, is resident engineer on the works; Messrs, T. A. C. 
Walker are the contractors, 

Pending the opening of the East London system throughout, it 
is expected that the completion of these connections will effect a 
marked improvement upon even the local traffic of the company. 





ENGINEERS IN INDIA. 


Tue following document speaks for itself. We publish it ex- 
pressly for the benefit of Indian engineers now in England :— 


“To W. Duff Bruce, Esq., C.E., Sec. to the Committee of 
Civil Engineers, 
**Fort William, October 22, 1874. 

**Sir,—I am directed to acknowledge the receipt of your letter 
dated 16th May, 1874, soliciting a reply to the memorial of the 
civil engineers in the Public Works Department, which was sub- 
mitted with your letter of 2nd May, 1871, and in reply to explain 
the course whioh has been pursued with regard to it. - 

“*(2) The memorialists prayed :—(1) That the furlough rules of 
the Military or Covenated Civil Service should be extended to the 
civil engineers of the Public Works Department; (2) that the 
conditions as to length of service towards poe and amount of 
pension, should be improved; (3) that civil engineers appointed to 
the department above the grade of assistant engineer should be 
allowed to count three years’ service towards pension; (4) that 
they should be recognised as a professional body, and precedence 
should be accorded to them. 

**(3) The memorial was carefully considered by the Governor- 
General in Council. The first point raised in the memorial had 
been under discussion since 1868. The claims of the civil engineers 
had been recognised by the Government of India, and the extension 
to them of the more favourable furlough rules was under the con- 
sideration of the Secretary of State at the time the memorial was 
submitted; the only question that ined decided was to 
whom the improved rules should be made applicable. 

**(4) The second point in the memorial related to pension, and 
involved two questions—lengtb of service towards pension, and 
the amount, This same proposal had previously been before the 
Secretary of State in 1868, and the Secretary of State, for reasons 
given, declined to comply; and on the claims of the civil engineers 
again being urged, the Secretary of State replied that he saw no 
reason to alter the existing pension rules. This correspondence 
was published in the Gazette of India of 7th August, 1869, page 
187 and following pages. 

“*(5) The Government of India were not prepared to admit that 
any good case had been made out for alteration in the amount of 
pension, and taking into consideration the possibility that the 
grant of furlough rules might be delayed if the question was com- 
plicated by the introduction of any discussion about pension, and 
the Secretary of State’s repeated refusal to improve the pension 
rules, the Governor-General in Council was of opinion that it was 
not at that time advisable to move in the matter of pension, 

**(6) The next point in the memorial was that civil engineers 
—— to the department above the grade of assistant engineer 
should be allowed three years’ service towards pension in the same 
manner as the educational officers are allowed to count three years 
if appointed after 25. 

“*(7) This question has been frequently discussed. Many years 

it was represented that civil engineers who had been appointed 

ter experience in their profession, i.¢., Messrs. Leonard and 
ee should be allowed the same privilege as the educational 
officers; this was twice refused by the _— of State. Again 
in 1870 a tabular scheme was submitted to the of State, 
| service for pension from one year fora man appointed at 
and drawing Rs, 500 per mensem, to 10 years for a man appointed 
at 40 and drawing Rs. 1000; this was refused by her Majesty's 
Government, The number whom this pro) would affect is not 
large, and the Governor-General in Council was of opinion that no 
reasonable prospect could be held out to them of any improvement 


in this respect. 
sis 6) The 4th point in your memorial related to the question of 
pr oe. The civil engineers ask that they shall be no longer 





effected in ——_ satisfactory manner, without deflection of , classed with the General Unconvenanted Service, but that, as a 
terruption of the heavy traffic. There are several professional body, they shall be recognised. 


the levels or 








cally granted (to a certain extent), 

**(15) The preparation of the 

nominal roll was delayed by the difti- 

culty in collecting the information required from a large number 

of persons individually, some of whom were in England, and after 

it was completed, some further delay was caused by the necessity 

of preparing as accurate ap estimate as possible of the probable 

cost; but there is every reason to suppose that the question will 

shortly be settled, and in accordance with the prayer of the 
memorialists, 

**(16) The question of precedence has been separately considered, 
and proposals have been submitted to the Secretary of State, which, 
it is belreved, will satisfy the memorialists. 

**(17) From the foregoing the memorialists will have learnt-- (1) 
that a speedy settlement of the question as to furlough rules may 
be expected; (2) that the Governor-General in Council is not 
prepared to recommend any change in the amount of pension; (3) 
that no prospect can be held out that any service shall couot 
towards pension beyond what has actually been passed in India; 
(4) that the question of precedence has been fully considered, and 
that a distinct ruling on the subject may shortly be expected. 

**I have the honour to be, Sir, your most obedient servant, 

*C, H. Dickens, Colonel, R.A., 
“Sec, to the Govt. of India,” 


THe Manrtne Enoineers’ AGency.—About two years ago a 
number of marine engineers associated themselves with the view 
of mutual assistance in obtaining employment, without the dis- 
agreeable necessity of having to call from office to office—ofttimes 
a source of annoyance to the employer, and of repeated and 
wearying disappointment to the applicant. Thus was established 
the ‘* Marine Engineers’ Agency "—the only object of combination 
really being the promotion of the interests botu of employer and 
the employed. At this agency no person can have his name 
registered who has not served a legal apprenticeship to the trade, 
and none but those of good character for sobriety and strict fulfil- 
ment of duty. All expenses are borne by the marine engineers 
thus associated. This agency has just been removed to No. 14, 
London-street, E.C. The agency appears to be likely to prove as 
useful to shipowners and captains as to sea-going engineers. 

Tue Iron InpustRY IN TuRKEY.—With regard to the iron and 
steel manufactures of Turkey, there appears to be very little 
definite information. The most important ironworks appear to be 
those at Somakow, in the Balkans, which contain some twelve 
blast furnaces, and turn out annually about 12,000 tons of wrought 
iron of excellent quality. The works at Raoutcha also produce 
about 5000 tons of pig iron, and the ironworks of Klissoura, 
Palanka, and Riche, are supplied with ore from mines situated in 
the valley of Novada and Klissoura—-these ores are a native oxide;— 
mines of hydrated oxide are worked at Karatova. In Bosnia and 
Servia iron mines are worked at Viehgrad, Voickilya, Bounovatz, 
and Vissok, and deposits of iron ore are known to occur at 
Maiedam, Novi Maiedam, and Sari Maiedam. Some iron mines 
are worked upon a small scale by the Turkish Government in 
Candia, at Scyros, and Trebizonde. The extremly backward state 
of the iron manufacture in Turkey appears in a great measure due 
to the want of internal communication and transport, the majority 
of the roads being as yet only wretched mule tracts. 


New Factory Act.—A question having been put to Mr. Red- 
grave, the principal factory inspector, with respect to the time of 
the factory operatives commencing work under the new Act, that 
gentleman has replied that, ‘“‘If thirty minutes be given from six 
to half-past six, and thirty minutes for breakfast at the usuel 
time, manufacturing may go on till one o'clock, and cleaning till 
half-past one on Saturday, if uired.” The meaning of this is, 
that ten hours have to be worked for the five first days and six hours 
on Saturday, making a total of fifty-six hours per week. A meeting 
of factory operatives was held on Saturday evening to consider the 
mode of working the Act ; Mr. E. Haggas presided. The meeting 
unanimously adopted a resolution to the effect that, seeing that 
the Factory Act, 1874, was sought and obtained in the interest of 
women, young persons, and children, this meeting of factory opera- 
tives desires that the time of starting work in the morning may 
be 6.30, and declares that no other arrangements will be satisfac- 
tory to them, Another resolution was passed ordering the pre- 
vious resolution to be sent to the president of the Chamber of 
Commerce, with a request that he will submit it to the meeting 
of employers on Monday next. 
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Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


2057. Improved means and processes of Picktinc Iron Prates, and of 
coating the same with tin or other metal, Philip William Flower, Melyn 

Tin-plate Works, Neath, Glamorganshire.—29th August, 1874. 

3625. Improved arrang ts of hinery and method of RecuLatina 
the SupMersion of Propeciers fitted to vessels, Henry Wimshurst, 
Kensington, London, and Edward James Reed, Victoria-chambers, 
Westminster, - 21st October, 1874. 

3674 Improvements in machinery for Spivnino and Dovsune Fipres, 
Frederick Ripley and Charles C. Seton, Bradford, Yorkshire.—24th 
October, 1874. 

8739. Improvements in the means or method employed for Consumina 
Smoke and Economisinc Fuer, and in apparatus therefor, James 
Jowett and George Hunter, Leeds, Yorkshire. —29th October, 1874. 

5707. A new and improved Reactionary Sprinc Brake to arrest or 
retard the motion of tramway, railway, or ordinary road carriages or 
wagons, and set them in motion again by the force created by their 
arrest, Benjamin Crispin Simpson, Victoria-street, Westminster.—31st 
October, 1874. 

3795. A new process for the production of an improved quality of Coxe, 
William Hackney, Pencoed, near Bridgend, South Wales. — 3rd 
November, 1874. 

3805. Improvements in the construction of Carriaces, Mark Jewett, 
Camden-road, London. —4th November, 1874. 

381%. Improvements in CenTrirvGaL Macutnes for throwing air and 
other fiuids and communicating motive power thereby, Thomas 
Webster Rammell, Westminster-chambers, W inster. 

8823. Improvements in the construction of Movuipinc Presses for 
moulding bricks, blocks, slabs, and other forms composed of plastic 
materials as clay and compounds thereof, suitable for building and 
kindred uses, also mixtures of granulated materials, and mixtures of 
such materials with binding substances, such us pitch, tar, and resin, 
for the manufacture of ArtirictaL Fuet, Frank Ash Yeo, Swansea, 
Glamorganshire.—ith Novenvber, 1874. 

3859. An impreved method of VantiLatinec Sewers, Suarts, and Stacks, 
and consuming, destroying, disinfecting or deodorising the vapour or 
sewer gas arising from sewers, Thomas Harding, Temple Gate, Bristol. 
—9th November, 1874. 

3869. Improvements in the construction of Rupprrs, John Edmund 
Commerell, Alverbank, Alverstoke, Hants.—1l0th November, 1874. 

8903. Improvementsinthe manufacture of fabrics suitable to be employed 
in the manufacture of TowELs, ANTIMACASSARS, and for various other 
re Thomas Wright and Isaac Fox, Nottingham.—12th November, 
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3914, An improved Steam Generator, and improvement in the construc- 
tion of steam engine boilers, principally applicable to 1 tive 
boilers, and in apparatus therefor, George Weston, Flat-street, 
Sheffield. 

3916. Improvements in mechanism or arrangements for ACTUATING and 
INTERLOCKING RatLway Points and SiGNats, Francis William Webb, 
Crewe, Cheshire. 

3917. Improvements in Pumps, Frederick Philip Preston, John Theodore 
Erestign, Edwin James Preston, and John Allen Fowler, Deptford, 

ent. 

8018. An improved Ratcnet Brace or Drittinc Apparatus, William 
Robert Lake, Southampton-buildings, London, — A communication 
from J. W. Evans, New York, U. 

8919. Improvements in apparatus for Discnarcino Water and Arr from 
Pirprs and Vessers heated by steam, John Braidwood, Glasgow, 
Lanarkshire, N.B. 

3921. Improvements in HaRvestinc Macnines, Bernhard Samuelson and 
William George Manwaring, Banbury, Oxfordshire, 

3922. Improvements in the construction of Hypravutic and other 
Presses, and in steam engines and pumps for working the same, and 
for other purposes, William Nathan Dack, Patricroft, Lancashire. 

8924. Improvements in WatcHes and other TimeKkerrers, Henry Collett, 
Foxbury-grove, Brockley-lane, near New Cross, Surrey. 

8925. Improvements in machinery for making Concrete and other 
"aga Charles Wood, Tees Ironworks, Middlesbro’-on-Tees, York- 
shire, 

3926. Improvements in the manufacture of Artiriciat Stone, Frederick 
Ransome, Rushmere Lodge, Lower Norwood, Surrey.—13th November, 
1874. 

8928. Improvements in Instruments for Measurtnac Ftuips, William 
Richards, Burton-road, Brixton-road, Surrey. 

3929. An improved method of InsTaNTLY RELEASING one or more Horses 
from Venicves, Charles Staker, Southampton, Hants. 

3930. Improved composition for Prevention of Potato Disease, appli- 

“ cable also for dressing and manuring land for other agricultural 
purposes, John Lott, Hackney, London, 

8932. Improvements in Rartway SiGNats, John Bagot, Dublin, Ireland. 

8933. Improvements in the manufacture of Iron and Stre., John 
Cameron, Tondu, near Bridgend, Glamorganshire —14'h November, 1874. 

8936. Improvements in Sireve Stups, So.iTaiRes, and other like dress 
fastenings and or ts. John Reading, Harborne, Staffordshire, and 
Samuel Alfred Reading, Birmingham. 

3938. Improvements in Pumps, Joseph Evans, Culwell Foundry, Wolver- 
hampton, Staffordshire. 

8939. Improvements in DRawinG Tratns up INccings, and in machinery 
therefor, the same being also applicable to other hauling or winding 
operations, Graham Stevenson, Airdrie, Lanarkshire, N.B., and John 
Reid, Ballieston, Lanarkshire, N.B. 

3940. Improvements in apparatus for TREATING or Purtryina GrounpD 
Woreat, such as is known as sharps or middlings, Robert Young, 
Glasgow, Lanarkshire, N.B. 

8942. Improvements in Skates, Henry De Garrs, Victoria-parade, Ecclesall- 
road, Ecclesall-Bierlow, Sheffield. 

3943. Improvements in Hackiinc Macuines, James Combe, Belfast, 
Antrim, Ireland —A communication from Pierre Charles Florentin 
Joseph Droulers-Vernier, Lille, France. 

8944. Improvements in Macazines for Etorina Gunrpowper and other 
explosives, and inflammable liquids, George Burney, Millwall, London. 

3945. Improved apparatus for ConstRUCTING CONCRETE BUILDINGS and 
Srructures, Thomas Potter, Alresford, Hants.—16th November, 1874. 

3946. Improvements in PreseRvinG ANIMAL and VEGETABLE SUBSTANCES, 
John Garrett Tongue, Southampton-buildings, Chancery-lane, London. 
aoe communication from Edouard Vincent Jules Laurent Gorges, 

‘aris. . 

3947. Improvements in the Preparation of GeLatine and ALBUMEN 
PuoTouRAPHic PLAtes for Printinc from with Liraocrapaic Inks, 
—- Auguste Despaquis, Southampton-buildings, Chancery-lane, 

ndon. 

3048. Improvements in machinery for Pick1na, CarpINnG, and SpinninG 
both OLp and New Corpaog, and all materials suitable for the caulking 
of ships, for combing flax and hemp, and for picking rags and other 
textile materials used in paper-making, Henry Latour, Old Compton- 
street, Soho, London. 

3949. Improvements in Furnaces used in the manufacture of Grass, 
William McAdam, Glasgow, Lanarkshire, N.B. 

8950. Improvements in the manufacture of Sucar for brewing and other 
purposes, William Garton, Southampton, Hants. 

3951. A new or improved SHor and Boot-cLeaninc Macuine, Peter 
Barthel, Frankfort-on-the-Maine, Germany.—A communication from 
Marcus Simon, Frankfort-on-the Maine, Germany. 

8952. Improvements in Domestic Stoves, Noah Jacobsohn, Aldridge-road 
Villas, Westbourne Park, London. 

3954, Improvements in Hypravutic Pumps, John Bacon, Trinity-street, 
Gainsborough, Lincolnshire, and Henry Searle, Caroline-street, Groves, 
Hull, Yorkshire. 

3955. Improvements in the Frrrixas for Grass WATER Gavoes, Samuel 
Hallam, West Gorton, near Manchester, and John William Lamb, 
Manciester. 

3956. Improvements in Kitns for burning lime, bricks, and pottery 
ware, and for other like purposes, Samuel De la Grange Williams, jun., 
Birmingham, 

3957. Improvements in machinery for Hecktinc Hemp and other fibres, 
Frederick Dunch Frost, London-street, London. 

8059. Improvements in Vevocirepes, part of which improvements is 
applicable to other wheel vehicles, James Starley, Coventry, Warwick- 

shire. 

$960. Improvements in Pumps, Robert Hulme and Edward Lund, jun., 
Salford, Lancashire. 

3961. Improvements in Rotary Exorngs, John Howard Louch, Mount- 
street, Grosvenor-square, London. 

2962. A new or improved process of manufacturing Gonas, Cymuats, and 
other musical instruments, George Potter, Aldershot, Hants.—17th 
November, 1874. 

8064. Improvements in SicaTiInc OrpNANCE and in the apparatus 
employed therein, Lothian Kerr Scott, Chatham, Kent. 

2065. Improvements in the construction of Organs and other musical 
instruments, Hermann Smith, Brixton, Surrey. 

= >: ‘omen in Putiey Biocks, John McAdam, Glasgow, Lanark- 
shire, N.B. 

8967. Improvements in the construction of Hat Frames for shaping the 
brims of felt hats, George Burch, Denton, Lancashire. 

8968. Improvements in apparatus for WoRKING or OPERATING REVOLVING 
Suutrerrs, Alfred Todd, Bradford, Yorkshire, and Edwin Wright, 
Leeds, Yorkshire. 














8969. Improvements in connection with Winpow-sasHEs, Edwin Shepherd 

and Sh , Birmingham. 

8971. Improvements in the means or apparatus for TRANSMITTING, 
Reouatine, and Srorrinc the Movtow of Saw Frames and other 

hinery, John Taffinder, Leeds, Yorkshire, Maximilian Wilson, 

Northampton, and David Hall, Leeds, Yorkshire. 

3972. Improvements in the manufacture of Borrites for containing 
AERATED Liquips, Thomas Sutcliffe, Barnsley, Yorkshire. 

3975. Improvements in Rats and in Wueet Tires adapted thereto, 
Hamilton Lee Smith, Westminster-chambers, Victoria-street, West- 








minster. 

3974. Improvements in TeLearapH INsULATORS, Louis Sterne, Victoria- 
chambers, Westminster.—18th November, 1874. 

3975. A new or improved apparatus for delivering small quantities of 
liquid applicable for Moisteninc Envevopes and Stamps, and for ink- 
stands, lubricators, scent bottles, and such like purposes, Noah Jacob- 
sohn, Aldridge-road Villas, Westbourne Park, London. 

3976. Improvements in PortaBLe and other Steam Enoines, Henry 
Hugbes, Leicester. 

3978. Improvements in SrpaRatine Tin and Zinc from Iron and other 
impurities, and also in separating from silver and lead the zinc which 
has been employed in desilvering the lead, Frederick William Dahne, 
Swansea, Glamorganshire, 

8979. An improved LaTHE for Turnina ELiptTicaL, Potyconat, and 
other forms, Peter Barthel, Frankfort-on-the-Maine, Germany. — A 
amor gaa from Richard Koch and Hermann Mueller, Dortmund, 

russia. 

3980. Improvements in Mittisc Macuines, Richard Kilburn, Leeds, 
Yorkshire, and Louis Gooder, Wakefield, Yorkshire. 

3981. A new or improved apparatus for Takinc and NumBerine Votes, 
also applicable for registering fares or the numbers constituting 
different groups or sets, Noah Jacobsohn, Aldridge-road Villas, West- 
bourne Park, London. 

3983. Improvements in Sewine Macnines, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from the Singer Manufac- 
turing Company, New York, U.S. 

3984. Improvements in apparatus for InpIcaTING Fire or INCREASE of 
TeMPERATURE, which apparatus is partly applicable to other signalling 
purposes, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Charles Joseph Baudry, Paris.—19th November, 1874. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3970. Improvements in Seccrine Tires on the WHEELs of Locomotives 
or other railway vehicles, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Edward Mellon, Scranton, Luzerne. 
Pennsylvania, U.8.—18th November, 1874. 4 

4015. A new and useful ArracnMeNT to Ptanorontes, Henri Adrien 
Bonneville, Piccadilly, London.—A communication from Albert Stein- 
way, New York, U.S.—23rd November, 1874. 

4030. Improvements in Mera.iic Surecps and Supports for use under 
Stoves and analogous articles of metal, and in hines for producing 
such metal work by spinning, Walter Mingus Conger, Newark, New 
Jersey, U.S.—24th November, 1874. 

4034. Improvements in ATracHINc Hanpies to Tea and Corree-pors, 
Urns, Waiters, and other metal ware, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Messrs. Tiffany and 
Co., New York, U.S.—24th November, 1874. 








Patents on which the Stamp Duty of £50 has been Paid 


3176. Suears or Scissors, George Haselti Rgs, 
London.—23rd November, 1871. 

$177. Printina from Tyres, Alfred Vincent Newton, Chancery-lane, 
London.—23rd November, 1871. 

3193. Storrinc Hoves in Sues, &c., John McCool, Plumstead, Kent.— 
25th November, 1871. 

3254. Apparatus for Heatina, Cookine, &e., Albert Marcius Silber, 
Wood-street, Cheapside, and Frederick White, Camberwell, Surrey.— 
lat December, 1871. 

3409, ARTIFICIAL Manures, William Smith Amies, Guernsey. — 16th 
December, 1871. 

3350. Knives and Forks, George Ireland, Handsworth, Staffordshire,— 
11th Decenvber, 1871. 

8209. KeouLatino the Motion of Stxam Evornes, &c., Sanders Trotman, 
Stowmarket, Suffolk.—28th November, 1871. 

$244. DetERGENT CompounD, Jumes Leetch, Broadley-terrace, Blandford- 
square, London. — 30th November, 1871. 

3256. Sawina Stone, William Robert Lake, Southampton-buildings, 
London.—1st December, 1871. 

3278. PLovenine and Sowino Seep, John Reeves, Bratton Ironworks, 
Westbury, Wilts.—5th December, 1871. 

$283. Corsets, Stays, &c., John Tonkin Cocking, Penzance, Cornwall.— 
6th December, 1871. 

8377. InpiGo for Printina and Dyeine, Paul Schtitzenberger and Felix 
De Lalande, Rue des Ecoles, Paris.—13th December, 1871. 


Sonth hnildi 





huildi 


$142. Screw Nuts, Arthur Greenwood, Leeds.—A communication 
Moriz Vog’l.— 14th September, 1874. 

3416. Steam Borers, John Wilson, Leeds. 

= \ ee Alfred Robert Holland, Peckham Rye, Surrey.—6th October, 


3443, ee a on Boarp Suir, Thomas Johnson, Poplar, London. 
874. 

3521. CommunicatinG between PassENceRs and the Guarp and ENGINE- 
DRIVER of Raruway Trains, William Henry Preece and Charles Gold- 
stone, Southampton, James Radcliffe, Retford, and Matthew Gray, 
Blackheath. 

3524. Preparine Matt, Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from Alexander Stenger and Alfred Walther.—13th 
October, 1874. 

3525. Firerinc Apparatus, John George Kirtley, Monkwearmouth.— 
14th October, 1874. 

3616. Pocket Tueopo.its, &c., George Francis, Carnarvon. 

ee Macaines, Samuel Edwards, Salford.—21st October, 

3735. WaTER-cLoseTs, LavaTories, and other apparatus relat to 
sanitary arrangements and the connected therewith, &c., Alfred 
Tylor, Newgate-street, London.—29th October, 1874. 

3748. Arracnine Botrons to Boots, &c., William Henry Dorman, Old 
Brewery, Stafford. —30th October, 1874. 

3795. Coxe, William Hackney, Pencoed, near Bridgend.—3rd November, 


1874. 

3815. Borr.es for containing AzraTeD Liquips, &c., John Edwards, New 
Garden-street, Hull —5th November, 1874. 

3829, ExnausTING or Forcine Arr and Gases, James Dodge, Eccles, near 
Manchester.—6th November, 1874. 

3859. VenTILaTiInG Sewers, &c., Thomas Harding, Temple-gate, Bristol. 
—9th November, 1874. 

8876. ARTIFICIAL Fvet, the Rev. Granville Hamilton Forbes, Broughton 
Rectory.—10th November, 1874. 

3878. BaRRELS, James Carter, Northumberland-street, Charing Cross, 
London.—A communication from Amasa Mason.—11th November, 1874. 

3898. Looms for WEavinG, James Smith Sutcliffe, James Sutcliffe Smith, 
and William Chew, Bacup. 

3903. ToweLs, ANTIMACASSARS, &c., Thomas Wright and Isaac Fox, 
Nottingham. 

3904. A Liquip Preparation to be employed as a means for the Cure of 
DisorpERs o®the Human Eve, Thomas Priestland, Birmingham.—12th 
November, 1874. 

$916. ActuaTING and INTERLOCKING RaILWay Pornts and SIGNALS, 
Francis William Webb, Crewe. 

3921. Harvestinc Macuines, Bernhard Samuelson and William George 
Manwaring, Banbury. 

3922. Hypravtic and other Presses, &c., William Nathan Dack, Patri- 
croft.—13th November, 1874. 

3932. Rattway Sienaus, John Bagot, Dublin.—14th November, 1874. 

$941. Darnino Stockineos, Frederick Curtis, ton, Massachusetts, U.S. 
—A communication from Oren Stanley Hosmer.—l6th November, 1874. 

3950. Svoar, William Garton, Southampton. 

3955. Firtines for Gtass Water Gavuogs, Samuel Hallam, West Gorton, 
— Manchester, and John William Lamb, Manchester.—l7th November, 
1874. 

4034. ArracnInc Hanpies to Teapots, &c., Alexander Melville Clark, 


Chancery-lane, London.—A communication from Messrs. Tiffany and 
Co,—24th November, 1874. 
All persons having an interest in opposing any one of such applications 


should leave particu in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 


Lisc of Specifications published during the week ending 
28th November, 1874. 

1153, 10d.; 1157, 6d.; 1202, 10d.; 1214, Sd.; 1241, 2s. 10d.; 1250, 1s.; 
1251, 1s. 10d; 1254, 10d.; 1256, 10d.; 1261, 8d.; 1264, S8d.; 1265, 2s. 8d.; 
1270, 10d.; 1275, 8d.; 1278, 10d.; 1280, 8d.; 1283, 1s. 2d.; 1284, 2s. 4d.; 
1285, 1s. 4d.; 1286, 6d.; 1291, 1s.; 1292, 6:4.; 1295, 10d.; 1297, 8d.; 1298, 
8d.; 1302, 1s. 6d.; 1304, 18.; 1305, 44.; 1307, 10d.; 1310, 10d.; 1511, 10d.; 
1313, 10d.; 1319. Sd.; 1827, 10d.; 1328, 6d; 1329, 10d.; 1330, 10d.; 
8d.; 1837, 1s.; 1338, 1s.; 1346, 10d.; 1335, 1s. 6d.; 1357, 8d.; 1358, 4d.; 1359, 
4d.: 1360, 4d.; 1362, 4d.; 1363, 4d.; 1364, 4d.; 1366, 4d.; 13468, 4d.; 1369, 4d.; 
1374, 6d.; 1375, 4d.; 1377, 6d.; 1378, 4d.; 1380, 44.; 1381, 8d.; 1384, 4d.; 
1385, 8d.; 1388, 8d.; 1389, 6d.; 1391, 4d.; 1394, 4d.; 1395, 6d.; 1396, 4d.; 
1397, 4d.; 1398, 4d.; 1399, 6d.; 1401, 4d.; 1405, 10d.; 1409, 1s.; 1412, 4d.; 
1414, 4d.; 1415, 4d.; 1416, 4d.; 1417, 4d.; 1418, 44.; 1419, 4d.; 1420, 4d.; 
1422, 4d.; 1423, 4d.; 1424, 4d.; 1425, 4d.; 1426, 4d.; 1428, 4d.; 144), 4d; 
1441, 4d.; 1445, 8d.; 1447, 4d.; 1448, 6d.; 1450, 4d.; 1451, 4d.; 1472, 4d.; 
1474, 4d.; 1618, 6d; 1633, 10d.; 2566, 1s. 4d.; 2889, 1s. 2d.; 2903, 8d.; 3002, 
6d.; 3022, 8d. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
itted by Post-office Order, made payable at the Post-office, 5, High 





$217. Lamps or Lanterns, William Robert Lake, 8 
London.—28th November, 1871. 

$238, AERIAL NavicaTion, Thomas Moy, Clifford’s-inn, London, and 
Richard Edmund Shill, Mile-end, London.—30th November, 1871. 

$247. Furnaces for Puppiina, &c., James Mackintire, Villiers-street, 
London.—3vth November, 1871. 


ings, 


Patents on which the Stamp Duty of £100 has been Paid | 


3339. Currine Toots, John Paterson Smith, Glasgow, Lanarkshire, N.B: 
—26th November, 1367. 

3378. VessELs, &c., for PRESERVING UncuENTs, James Murdoch Napier, 
York-road, Lambeth, Surrey.—28th November, 1867. 

3387. Printina MACHINERY, James Fraser and George Duncan, Liverpool. 
—29th November, 1867. 

$388. TreatTine CorronsEeD to obtain Ort therefrom, Thomas Rose, 
Oxton, Cheshire, and Robert Emerson Gibson, New Brighton, Cheshire, 
—29th Nov. mber, 1867. 


Notices of Intention to Proceed with Patents. 


2492. FinisHina Woven Faprics, John Henry Gartside and Charles 
Timotby Bradbury, Buckton Vale.—16th July, 1874. 

2502. Hypravutic Lirts for Suips, James Scott, Glasgow, N.B.—17th July, 
1 


874. 

2523, Firerproor MarTertat, Peter Jensen, Chancery-lane, London.—A 
communication from F.V. B. Meidell.—18th July, 1874. 

2540. PenpuLums, &c., Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Raymond Longin.—20th 
July, 1874. 

2545. ADVERTISING or DECORATING WALLS, &c., William Cotter, Holloway, 
London. 

2553. Hotpinc Cartripce Cases, &c., Henry Hammond and Edwin 

H 1, Winchest —2lst July, 1874. : 








2557. STEEL, Joho Imray, p building Ch 'y-lane, 
London.—A communication from Thomas Schoenberger Blair. 
2271. GENERATING CARBURETTED Hyprocen Gas, William Clark, 


Awhurst-road, Hackney, London. 

2573. SHEET-METAL Boxes or Cases, John Henry Wagstaff, Manchester.— 
22nd July, 1874. 

2588. Soak Compasses, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Charles Theodore Pierson. 

2600. Packine for Borrtes, &c., John Ivimy, Patcham.—A communi- 
cation from Oliver Long.—24th July, 1874. 

2616. Stee, William Mallabey Murdoch, Barrow-in-Furness, and Joseph 
Storey, Lancaster.—27th July, 1874. 

2626. Heatine Air, Robert Heaton Taylor, Sheffield.—28th July, 1874. 

2641. CarTRipcEs of CompresseD GuNrowDeR, Simon Davey and James 
Watson, Rouen.—29th July, 1874. 

2652. TREATING CeRTAIN MaTERIALs used in Grinpino, SmoorHine, and 
Poutisuine Guiass, Robert Daglish and George Heaton Daglish, St. 
Helens. 

2656. TvpocRaPHY, Auguste Durant, Boulevart Sebastopol, Paris.—30th 


July, 1874. 
2690. PORTABLE and Taste Fountains, Alexander Melville Clark, 
Chanvery-lane, London.—A communication from George John Wenck 


and Richard von Briesen.—3rd August, 1874. 

2691. Burners for Burntno Minerat Essences, and Lamps for the same 
purpose, Delphin Baudelot, Boulevart Sebastopol, Paris.—4th August, 
1874. 


2780. Cieantne Rotary Screens, Henry Brinsmead, Ipswich. 

2742. Varves for ConTrotuinc the Detivery of Warer, &c., Walter 
Payton, Shelgate-road, Surrey.—7th August, 1874. 

2774. Weavine CrrcuLaR Fasrics, Thomas James Smith, Fleet-street, 
London.—A communication from Charles Poron and Armand Poron. 

2778. OPENING PRESERVED Meat, &c., Tins or Canisters, Edward Pendrill 

Hard , Bow, London. —12th August, 1874. 

2823. TREATING WOVEN Faprics, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Vignet frtres.—l5th August, 


1874. 

2841. Dvetne and Printina, Félix de Lalande, Rue d’Enfer, Paris.—18th 
A , 1874. 

2951. Raipway Conveyance, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Léon Dathis,—28th August, 1874. 

$118. Errectine ag at Sa A on Layp, John Banting Rogers, 
Robertsbridge.—10 4. 

$141, Nurs ‘and Bours, Willian Hordtait and Arthur Greenwood, Leeds. 





Holborn, to. Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, Londen. 





ABSTRACTS OF SPECIFICATIONS. 


1706. Beer, A. M. Clark, Chancery-lane.—A communication from J. L. 
Troster, Paris.—Dated 13th May, 1874. 

This invention relates to the production of beer ina be y or solid 

condition to facilitate its carriage and exportation and preserve its 
uality. The beer is first brewed with half the usual quantity of water, 

the product being of half the usual bulk, after which it is further concen- 

trated and muy be moulded into tablets. This concentrated r is 

reduced toa liquid condition by adding water and yeast when it is re- 

quired for use. 

1706. Compina Woot, Cotton, SiLk, FLAX, AND OTHER Fisrot’s Sus- 

STANCES, A. Lohren, Neuendorf, Potsdam. —Dated 14th May, 1874. 

This consists of several improvements in the combing machines in 
general use; also to those machines known as Cowper's ; also to improve- 
ments in the combing machine known as Noble’s, whereby many of the 
obstacles now existing from the use of those machines are obviated, and 
better results are ob 
1715. Consrrauctine, LiGHTING, VENTILATING, AND FIRE-PROOFING BuILD- 

1nGs, T. Hyatt, G rdens, Hyde Park. —Dated 14th May, 1874. 

This invention consists generally in the combination of iron in various 
forms with cement, concrete, brick, and fire-proof compositions for con- 
structing and rendering the roofs, floors, and other parts of buildings 
fire-proof. Also in the lighting and ventilating of buildings and ships. 
Also in the preparing and rendering fire-proof materials and appliances to 
be used in the construction of buildings. 

1716. Puranes, B. Hunt, Serle-street, Lincoln’s-inn.—A communication from 
J. F. Baldwin, Boston, U.S.—Dated 14th May, 1874. 

This invention relates to certain new and useful improvements in 
planes, and has for its principal objects the providing of an economical 
durable, and effective plane, which will allow the ready adjustment and 
secure holding of the plane iron, and diminish the weight of the material 
and lessen the friction of the — and which will permit the removal 
of an iron rest to shape its bevel to vary the angleof the iron. To provide 
a suitable shield to ~ age and guard the hand of the operator, and to 
hold and allow the y adjustment of the plane iron ; the arrangement 
of the plane and formation of the iron so as to admit the latter to be in- 
serted at a low angle in the former. The providing of a durable wooden 
plane. The production of a durable and 1 rabbet plane, true 
and effective in its operation, and which may be used either right or left 
without v: its iron, and will allow the convenient and ready adjust- 
ment of a block or wedge without disturbing the position of the iron. To 
effect these and other minor objects, which be noted in due course, the 
present invention First, in a metallic plane formed with interior 
side lugs to receive between them and the plane iron a metallic or other 
suitable wedge formed to receive a screw operated to bear upon and 
securely hold the iron or to be readily released from the same to allow the 
release or adjustment of the iron. Secondly, in a plate or carriage 
arranged to connect with a plane iron and a screw cap, the latter ope- 
rating on an inclined screw stem or rod to raise or lower the iron so as to 
readily vary its cut. Thirdly, in a transverse plate or iron rest bevelled 
on its front and arranged to be readily adjusted in a plane, or to be readily 
removed therefrom to shape the bevel of the iron rest to allow the inser- 
tion of the iron at different angles, and formed at the rear to receive the 
end of an inclined screw, stem, or rod. Fourthly, in a plane ha a 

rforated metallic bottom to diminish its weight and friction. Fifthly, 
9 metallic shield or hand and rest arranged to hold or formed 
with a suitable wedge block or plate arranged to be readily adjusted to or 
readily removed from a plane, so as to securely hold or allow the ready 
removal or adjustment of the — iron. Sixthly, in a plane iron formed 
with an upper or reverse bevel to admit the m of the iron at a low 
angle in the plane. Seventhly, in a wooden plane provided with a metallic 
bottom to increase its durability ; and, lastly, in a metallic rabbet plane 
arranged to admit the insertion or ready removal of a wedge or block and 
iron in the side of the frame or bar of a plane, and to secure the even, 
smooth, and close cutting of the rabbet. 

1721. Preventino Fire axp Exrrosion 1x Frour Miuts, R, Murray 
and J. Paterson, Coatbridge.—Dated 15th May, 1874. 
This inventien consists in the iatroduction and use of one or more 





























Dec. 4, 1874. 


THE ENGINEER 
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hollow bored cylinders, fitted with close bored and turned ends, and 
having an inlet and outlet duct on the opposite sides of the body, with 
flanges for bolting and joining them intermediately to corresponding 
flanges on the duct leading from the case enclosing the grinding stones 
or roller or other a and conducting the grain or malt to the — 
charge or receiving elevator, Pp or other eq' recep v 

the ducts of the Ccensting stive or flour ducts. Each of these hollow 
cylinders has a revolving drum or barrel, formed with a central spindle 
and close ends, and longitudinal radial division vanes stretched 
between them, turned on their outer meter or edges, to fit the inside 





of the cylinder and revolving fluid tight in it, by their dles through 
tight stuffing boxes or bearings in the centre of the close ends ; 
driven by a n and chain wheels, toothed gearing, or both, at a slow 


speed ; also that while the internal cylinder or barrel revolves its close 
compartments carry and pass the ground material through the close 
hollow cylinder, from the close case of the mill, into the delivery duct 
leading to the said elevator or receptacle, or allows the flour dust and 
air to to the exhausting or stive room, and yet not allow the ex- 
plosion or flash of fire gas to pass from the close case of the stones 
through the joints of the chambers in the revolving barrel and this 
cylinder. 

1727. Domestic Fireptaces, 8. Schofield, Ashton-under-Lyme.—Dated 

15th May, 1874. 

This invention consists in ame be cage or grate to contain the fuel in 
front of the ordinary grate bars, which cage or grate is covered by a lid 
whereby the heat is diffused into the apartment to be heated, or conveyed 
to the flues of the ovens and boilers when applied to a kitchen range. 


1782. Drawinc orr WaTER TO PREVENT OR Repuce Waste, F, G. 
Underhay, Clerkenwell.—Dated 15th May, 1874. 

This provisional specification describes preventing a second measured 
quantity of water from being drawn off until a certain time has elapsed 
since the first measured quantity was drawn off. Or if the draw-off cock 
be left open after the first measured quantity has been drawn off the 
waste of water will be limited to that which can escape by a minute 
orifice. 

1733. Drawine orr WATER AND OTHER Liquors, A. FB. Pontifex, Shoe- 
lane, London.—Dated 15th May, 1874. 


ind 


1843. Sree, Suovets, Spapes, Scoops, &c., C. D. Abel, Southampton- 
bwildings, Chancery-lane.—A communication from T. J. Blake, Pitts- 

burg, U.8.—Dated 26th May, 1874. 

This invention consists in the blanks for shovels, spades, 
scoops, pm ee pm om ey ingot for the blade to which 
straps or of soft steel or wrought iron are united by casting the 
ingot thereon. ee enone aease Sa eees Saar eee t 
into a loop or of a solid bar which is afterwards split, are placed in a 
narrow of an ingot mould with their ends projecting wider in a 
part of mould into which the steel for the blade is run. 

1707. Saxp Pumps on Drepoers, H. J. Kennard, Upper Thames-street, 

London, —Dated 14th May, 1874. 

These improvements relate to the construction of sand pumps de- 
scribed in the said J. H. Kennard's specification, No. 1534 of 1861. One 
improvement consists in limiting the stroke of the of the a tus 
by providing a bridge piece at the top of the cylinder, thr which 
bridge piece the piston rod passes. The piston bears against the bridge 
piece at the end of the upstroke, while a collar on the piston rod bears 
against the bridge piece at the end of the downstroke. A water-tight 
joint is effected between the removable bottom of the apparatus and the 
flange of the box to which it is secured by inserting a caoutchouc ring 
in a groove formed in the meeting face of the flange, against which ring 
the removable bottom presses. The motion of the piston is effected by 
attaching to the piston rod a rope or chain, which is passed over an over- 
head ey and hasa weight attached to its free end. This it is 
raised by hand or otherwise, to allow the piston to descend by gravity, 
—~ then allowed to fall in order to cause the piston to make its up- 
stroke. 

1708. PrHorocrarnic Ataums, J. E. Hammond, Noel-street, Soho, London. 
-—Dated 14th May, 1874. 

The novelty consists in the making of an indented space the size of the 

ae in the leaf of the album, and in a light frame attached to the 

eaf by a suitable fastening, and capable of ing the surfaces of 

raised, embosssd, or other photographic pictures from injury when the 

book is closed. 

1709. Meters ror Measurine Liquips, A. Budenburg, Manchester.—A 
communication from B. A, Schiffer and C. F. Budenberg, Buckau, —Dated 


14th May, 1874. 
The feat constructing a meter 





The apparatus consists of a cylinder, the ends of which are 
by pipes to a four-way cock, to which the supply and delivery pipes are 
also connected. By turning the cock into one position the supply goes 
to one side of a piston in the cylinder, thereby forcing it to the other end 
of the cylinder and expelling the water which was in the cylinder through 
the delivery pipe. To deliver another measured quantity the four-way 
cock is turned, and as before the pressure of the supply forces the piston 
to the other end of the cylinder, expelling the contents of the cylinder 
through the delivery pipe. In manner a measured quantity is de- 
livered each time the four-way cock is turned. 


. Preservinc BLoop ror Use as Foon, EF. H. Huch, Brunswick.— 


Dated 15th May, 1874. 
This provisional specification describes mixing lime with blood, and 
allowing it to settle, and then drawing off the clear liquid and drying it 
with or without farinaceous matter, 
+h. +, 


1735. Spruvninc Macuinery, 7. A. Chapin, S ip 
—Dated 15th May, 1874. 
This invention relates to the ring of the well-known ring and traveller ; 
the ring is made open or perforated to allow the accumulating fibres to 
escape. 


1738. Tusvtar Tunnets on Supways, J. H. Greathead, Storey’s-gate 
Westminster.—Dated 16th May, 1874. 

This invention relates to a method of and apparatus for constructing 
tubular tunnels or subways. A shield, having a cylindrical flange pro- 
jecting backwards so as to overlap the forward part of the tunnel casing, 
has through it holes with stuffing boxes and spherical joints, through 
which tools are protruded to disintegrate the soil in front, and has also 
through it pipes for ejecting water or air under pressure and other pipes, 
by which the disintegrated material is suspended in water, or in case of 
dry sand, in air, is forced back into receptacles behind the shield. The 
shield front may also be made with doors or manholes, or in cells or 
com ments, and may be provided with an air chamber behind, su 
plied with air under sufficient pressure to exclude water from the ce 
during work. As the space in front of the shield is cleared it is forced 
forwards by screw jacks or hydraulic presses abutting on the tunnel 
casing behind, and the casing is extended within the flange of the shield, 
The casing may be of iron or other metal in voussoir segments bolted 
together, or of iron frames filled in with cement or concrete, or of arti- 
ficial stone, cement, or concrete blocks previously moulded and built ig 
their places with temporary clamps to secure them. The joints may be 
made tight by leather or other yielding material, which may serve also 
to make a tight fit to the flange oftheshield. The space left by the with- 
drawal of this flange is filled with liquid cement injected through holes 
in the tunnel casing. 


1775. Tuyeres AND{TUYERE APPARATUS FOR Situs’ Forces, W. Morgan, 
Salisbury-street, Strand, London.—Dated 19th May, 1874. 

Constructing and substituting for the ordinary,tuyeres or blast-pipes or 
the various forms of water tuyeres and other such like contrivances for 
smiths’ hearths, a wind box or air trunk havinga movable cast iron 
tuyere block with suitable holes or blast openings therein surmounting 
the wind box, and having within the box chamber or trunk movable 
punches mounted on the moving ends of levers or conn rough 
and actuated by tappets or “ wipers,” by which they are raised forcibly 
and driven through the blast openings to remove the slag or cinder, bein; 
suitably guided for that purpose, and then falling back into their norm 
position. The blast is delivered from either side of the wind box or air 
chamber, and a suitable air-tight slide or door is provided for giving 
access to the interior of the air box and its contents. 


1835 Macutnery ror Prerarino, Spinninc, Dovusiine, anp WinpiIno 
Fisrovs Mareriats, J. B. Booth, Preston.—Partly a communication 
Jrom G, and W. F. Draper, Hopedale, U.8&.—Dated 23rd May, 1874. 

This invention relates to im ti he spindles, spindle bolsters, 





buildings, London. 








of novelty in this invention consist in 

with an outer casing internally divided by a cylindrical ition, the 
upper annular edge of which forms the valve seating of a valve of peculiar 
construction. which acts as a water wheel for the of measuring 
the flow of the liquid through the apparatus. This wee is formed with 
curved plates or vanes upon an inverted cylinder mounted inside the 
cylindrical partition, and is caused to revolve by the action of the liquid 
being measured, which is directed at a suitable angle against such cu ved 
plates or vanes as it enters the meter, the number of revolutions being 
indicated by counting mechanism upon a dial. 

1710. Sewrnc Macnines, J. Kight, Grange-road, Ealing, and G. W. 

Mohrstadt, Holloway Head, Birmingham.— Dated 14th May, 1874. 

The chief features of novelty in this invention are :—First, the con- 
struction of machines such as the Willcox and Gibbs, with a cam so con- 
trived as to work in addition to the needle arm, also a shuttle 
sojas to make these machines lock-stitch machines ; and the formation 
Secondly, «feed motion produced by, the action of a, peculiarly ebaped 

mdly, a motion produ e action of a y 
ting through links and levers the foot for moving forward 
the material to be sewn; and, Thirdly, constructing the shuttle without 
an internal spindle, and the construction of the winder for winding the 


double-acting pusher for over the centres in cases where one 
engine alone is employed. The Third i an apparatus where- 
in the power of steam and the con’ g or checking effect of a fluid are 
employed to facilitate the handling of the main valves and gear. By the 
use of check valves for controlling or swooping the escape of the fluid the 
position of the main valves can be both determined and retained at 
pleasure. The above features render it practicable to employ this appa- 
ratus in connection with a governor for controlling the speed of the 
engine by means of cnt off gear. 

1729. Macnine Pupp.ixe, &c., Fornaces, J. M. Stanley, Rhyl.—Dated 

15th May, 1874. 

The novelty in this case consists in the swinging or oscillating motion of 
the vessel or furnace in which the puddling, smelting, caktaine. or 
roasting processes are performed ; in conveying the fuel or heat into such 
vessel or furnace through one of the hollow trunnions on which such 
vessel swings ; and in using the opposite bollow trunnion as an outlet or 
h 1 for the ping gases. Also in forming an opening or openings 
in the cover of such vessel for charging and disc g purposes. 
1731. Sream-sammers, W. R. Lake, Southampton-buildings, London.— 
cea Srom T. Pregel, Wiener, Austria.—Dated 15th May, 

These improvements relate to that class of steam hammers in which the 
hammer head is connected by the piston rod to a piston working 
in a vertical steam cylinder. They consist in a peculiar arrangement 
of steam distributing ports and valves for the purpose of utilising 
above the piston, steam conducted from beneath the piston, and furthe 
in arrangements for facilitating the movemcnt of unbalanced slide valves, 
1736. Manvracturtne ann Rerinino or Sucar, J. H. Johnsen, Lincoln's- 

inn-jlelds.—A communication from H. A. J. Manoury, Paris.—Dated 
15th May, 1874. 

This invention relates to the treatment of molasses, syrups, and other 
similar saccharine products obtained in the facture and refining of 
sugar, and consists, firstly, adding to such molasses, syrups, or other 
similar saccharine products an alkaline carbonate, such fur example as 
carbonate of soda or of carbonate of potash, for the purpose of rendering 
the organic and other compounds more soluble in dilute alcohol than 
they are when they exist in combination with lime. 

1737. DeapeninG THe Sock ARisinc FROM Co.ttstons, //. Allen, New 
— Heath, and M. Fitzpatrick, Bloomsbury.—Dated 16th May, 

By means of wool or other like substance encased in leather or other 
suitable material, and fixed to chambers containing valves for the egress 
and ingress of air, which chambers are fixed in front and rear of locomo- 
tives, carriages, &c. By means of wool or other like substance enclosed 
in water-tight compartments, with which vessels are clad. 

1739. Atracainc Hanpves To Corrins, DRAWERS, AND OTHER ARTICLES, 
W. Garrad, Birmingham..—Dated 16th May, 1874. 

According to this invention the loops of the coffin or other handle have 
side pegs or pivots, on to which holes in the ends of the handle take, the 
said pegs or pivots constituting centres on which the handle turns. The 
loops are fixed to the outside of the coffin or other article by screws passed 
—-_ snugs or small plates on the said loops. Or the said loops or ordi- 
nary 














joops are fixed by a taper stem having «a tooth or fang on its end, 
the said stem after it has m passed through the coffin being bent 
against the inside of the coffin and its tooth or or driven into the coffin, 
Or the stem is slit or divided, each part having a tooth or fang on its end. 
The loops are fixed very securely in the manner described. 
1741. Excavatine Macaine, 7. 8. Hunter, Glasgow.—Dated 1ith May, 








sewing material into a form suitable for the improved shuttle. 
1711. Enoixe ror Pomrine Gases, &c, J. Beale, Bast G ich.—Dated 
14th May, 1874. 

Two or more vanes or pistams are carried round the interior of a cylinder 
by the action of an eccentrie axle or druu, such vanes or pistons being 
maintained in their course by guide blocks fixed thereto, and working in 
annular grooves formed in the end plates of the cylinder and concentric 
therewith. 

1712. Sockets To Receive TELEGRAPH AND OTHER Posts, J. McCool, 
Plumstead.—Dated 14th May, 1874. 


1874. 

The features of novelty which constitute this invention are, First, the 

arrang t and bination of the improved excavating machine with 

or without the use of a monkey ; Secondly, the ram for driving or forcing 
the shovel-like blades into the soil to be excavated. 

1742. SutpHate or Sopa on oF Potasn, HypRocuioric ActD, AND 
Cuuoring, B. Konigs and J. Henderson, Irvine.—Dated lith May, 
1874. 

This invention relates toimprovements and modifications in processes 
of the kind described im the specifications of letters patent, Nos. 855, 
1305, of 1871, and No. 571 of 1872, granted to Emil Konigs, one of the 
present applicants, and No. 1642 of 1571, granted to both the present 








This provisional specification describes a socket having one side or part 
of one side r le. This ble portion projections on its 
inner face to take into recesses in the post, and a tongue on its lower 
edge to fit between the fixed part of the socket and the post. The said 
portion is secured when in place by a collar, clamps, or otherwise. The 
provisional specification also describes an apparatus consisting of a tripod 
or three legged shears for use in inserting the posts into or withdrawing 
them from the sockets. 
1718. Pistons ror Sream Enornes, &c., W. N. Raines, Dukinjield. 
— Dated 15th May, 1874. 
This - noenngaay consists in expanding packing rings by wedge-formed 
rts thereon. 
714. Boric anv Sawin Rocks, J. Macintosh, Strand.—Dated 14th May, 
1874 


This invention consists in the use of chilled cast metal nibs or cutters to 
be applied to rock borers, saws, and stone dressers, the object being to 
substitute cutters of hard metal for the diamond cutters at present in 
use. Mortices are formed in the boring tube, and these cutting teeth are 
inserted therein. In boring rods a socket is formed = the cutter which 


1748. Pistox aypj Pump Rops, R. N. Angus, Stoke-upon-Trent, and W. 
H. Hammersley, Leck.—Dated 16th May, 1874. 

This invention relates to the construction of Yay rods, pump rods, 
or other similar rods, having a longitudinal sliding motion, and of the 
glands or stuffing boxes through which they work, the objects of the said 
invention being, First, to prevent the breaking of the piston or pump 
rod at the cotter hole where it is fastened to the crosshead, which is its 
weakest part; and 8 dly, P te for the wear of the rod or 
gland (or both), so as to keep the gland always steam or water-tight, and 
the rod always central. 
aves. ~~ W. 8. Straker, Farringdon-street, London.—Dated 16th 

May, 1874. 

The invention relates, Firat, to improvements upon an invention which 
was described in the provisional specification of John Harrington, filed 
the 9th day of December, 1873, No. 4055, and consists in a novel mode of 
cutting the back edges of the pile of sheets or leaves. The invention re- 
lates, Secondly, to a novel ment of means or , ee to be 








receives the rod. In saws the teeth are the periphery or 

edges. In borers where tubes are used the teeth may be cast in one 

piece like a ring and inserted in a corresponding seat. 

1717. Booxs anp Pampuets, F. C. Barker, Surbiton.—Dated 14th May, 
1874 


The invention consists in printing books, magazines, and oy on 
a soft paper, such as that known as curling paper, ur e leaves 
may be utilised for purposes such as those to which this kind of paper is 
applied. The leaves may be perforated along one side to facilitate their 
detachment from the book or pamphlet. 
1719. Furnaces, A. De Pindray, Novion-Porcien, Ardennes, France.— 
Dated 14th May, 1874. 
a manner that the 


y of heat can be extracted from the fuel employed. 





pr in the sp 

pomp rings, ring-holders, and bobbins employed in that class of spi 
and twisting machines in which the device known as ‘“‘a ring and 
traveller,” is employed, and the en are more especially 
pplicable to the arrang t of spindle apparatus described in the 
Ta of letters patent granted to the inventor on the /8th day of 
arch, 1874, No. 737, although part of the improvements are applicable 
to other machines for preparing, spinning, winding, and doubling. The 
First part of the invention relates to an arrangement of apparatus for 
lubricating the upper and lower bearings of spindles, an ists in 
providing the spindle with an oil cup which revolves with it, and into 
which the lower end of the bolster extends, At the top of the bolster is 
a novel arrangement of bushing or bearing communicating with the oil 
cup on the spindle by means of a spiral groove formed in the interior of 
the bolster, so that when the spindle is in motion the oil may be carried 
up from the oil cup to the top of the bushing er bearing and over it, 
when it will return to the interior of the bolster through suitable grooves 
formed between the bolster tube and the bushing or bearing, to be again 
carried up through the bearing as before, thus affording « ti 
supply of oil to the spindle whilst it remains in motion. The lower bear- 
ing of the spindle consists of an ordinary foot step with a tubular pro- 
jection extending into the warve of the spindle, which is hollowed 
out to receive it. On the outside of the step near the foot of the 
spindle there is an oil reservoir over which is fitted a cover to protect the 
oil from dust or fibres. One or more holes from the reservoir to the 
interior of the step are provided, and the arrangement is such that 
the spindle may be lubricated whilst in motion. The Second part of the 
invention relates to the rings used in ring and traveller spinning and 
twisting machines, and to means for holding and adjusting them concen- 
trically with the spindle, and consists in employing a double ring having 
two races or flanges, so that when one is worn out the other is available 
for use, and ——— in position upon the ring-rail in one or other 
of the following methods:~ One arrangement consists of a flat ring of 











sheet metal, two opposite portions in the interior of the ring being 
turned up so as to form jaws between which the lower flange of the 
double ring is inserted. The flat ring is secured to the rail by screws, 


the holes through which the screws pass being suf§ciently large to allow 
of the holder and the ring resting upon it being moved horizontally. In 
a second arrangement the holder consists of a socket fitted into the 
rail, and the double ring rests upon the surface of the socket or holder 
screws, with lips or washers being provided to secure the rin; 
arran as to allow the ring being moved horizontally upon the surface 
of the holder, In a third arrangement the holder cons 
fitted in the rail, having in the inside near its upper end a ve into 
which one fiange of the ring may be pressed or sprung, the holder having 
slits sawn nearly through it to give it the requisite elasticity, A 
with a single race or flange may be inserted in the arrangements of holders 
described with slight modifications, The Third part of the invention 
relates to providing improved facilities whereby bobbins which revolve 
contact with and at the same s) as the spindle, may be caused to 
re more firmly thereto, and this end the spindle is provided at 





that uy which the bobbin usually rests with an eter, 
wank! nee on t effected by increasing the diameter of the 
spindle, in another by fitting upon the spindle bushes of metal or other 


material, so formed as to receive a light tube or shell to answer the pur- 
pose of a bobbin. Another arrang t sists in ting a tube of 
metal or other suitable material upon the spindle to revolve with it, and 
secured by discs or bushes, Upon the outside of this tube the 
shell or tube answering the _ of a bobbin fits. The tubes, discs, 
and bobbins referred to in the foregoing g ts may be posed 





This consists in constructing furnaces in such 


1720. Macutvne ror Purposes or Recreation, J. Weems, Johnstone.— 
Dated 15th May, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and com ion of mechanism. 

1722. Osrarninc Motive Power, J. 5. F. Jitdeke, Wilmot-place, Camden- 
town, Middleser.—Dated 15th May, 1874. 

? This invention consists of a combination of a cen ip consist- 

water wheel, and also an overshot water wheel. The power of the turbine 

is transferred to the shaft of the pump, and the power of the overshot 

wheel is likewise transferred, whereby motive power is obtained. 

1728. Fiturse Borties anv oTHER Urensits, J. Reynolds and W. Rey- 
nolds, St. Paul’s-road, Camden-town.— Dated 15th May, 1874. 

A framework of wood or iron supports a well or receiver. Attached to 
the bottem of the well is a cylinder, and a cock is affixed to the bottom of 
the cylinder. In the cylinder is a piston, having in ita valve. Above 
the well is a beam or lever, or a revolving shaft. Another part of the 
framework ———— a lever with a plug at one end of it. The plug, 
which is at right angles with the lever, is pressed into a short tube seal 
a Ms - _ — sing the iff a or 
revo shaft above the well give the necessary motions e 
A feed a places the bottles or other utensils under the cock, which tor 
minates in a tube, to be filled. 

1724. Percussive Encines, J. Darlington, Coleman-street-buildings, 
aiks tocienaina liven, eohuutin. or chanestp Gee doeaten of 

A cable to stam of ores, erals, or me ; e 
rn beating of flax ; riveting plates; sharpening mine tools ; planish- 
ing and hammering metals ; and to the boring of rocks. © pressure 
fluid distributed by the piston peotes portways in the cylinder or the 
cylinder passing portwaysin the piston. The , When necessary, 
partly rotated by an ement of one of its ends, or by means of a bar 
ratchet and detent, the a2 ding block 





ton made partly hollow, and a sli 

employed, as well as pistons of various depths. 

1725. Preservine Steam Boivenrs, J. Barrett, Greenwich, and J. P. Raw- 
lings, Poplar.—Dated 15th May, 1874. 

This invention consists in substituting a special kind of metal, videlicit 

re tin for condenser tubes, tube plates, air pump buckets, foot and 

ead valves, guards, and all internal constructions of marine and other 
boilers, whieh will entirely destroy the action that now takes 
therein by reason of the feed-water coming in contact with the present 
metal surfaces of such boilers. And the special kind of metal now pro- 
yor be der sagt fi ‘id in the truction of such boilers will by 
estroying the galvanic action prevent the destruction of such boilers. 
1726. Corrine Merattic PLates, W. Dawes and H. P. Holt, Leeds.—Dated 
15th May, 1874. 

In this invention two fixed cutting blades are used instead of one, and 
between these a blade which is sometimes “step’d” to pre- 
vent end thrust, works and displaces a narrow scrap, into which the 
buckle is thrown, which has hitherto been imparted to one of the plates. 
1728. Sream Enornes, W. Dawes and H, P. Holt, Leeds.—Dated 15th May, 











The First part of this invention consists in an it of vertical 
pound es wherein the cylinders are placed together, the 
action of the piston d, parallel moti op apn one con- 
necting rod required for transmitting the power to the crank, Second 





ar y 
of non-corrodible metal, wood, gutta percha, hard rubber, paper, éc. 





rt ists in the use of a cylinder and piston at right angles to 
Ge enuin dyfideve, wand anvenagedl to be used ctbner as an air pump or 


YT ed when binding books, according to the process described in the 


pig 
£, 4 





1745. Avromaric Sienats, H. J. Barr, Aberdeen.—Dated 16th May, 1874. 

An arrang t of hinery whereby a train when passing « signal 
post on a railway sets a danger signal which remains exposed until the 
train reaches the next post, which may be any required distance in 
advance, when the danger will become exposed from this post, and 
withdrawn from the preceding one, which resumes all clear s ls, Each 
train thus sets a signal which cannot be withdrawn until the train 
has reached the next signal post, insuring a certain interval or space 
between the trains, By another arrangement fog signals are pla on 
the lineand caused te explode, when the semaphure signal posts cannot 
be seen. The signals are worked by means of a galvanic battery and 
electro-magnets, and are entirely automatic and ind dent of signal 
men or other railway officials, 


1746. Brakes ror Rattway AND OTHER CaRniaces, G. Lowry, Selford.— 
Dated 16th May, 1874. 

The nature of this invention consists in utilising the momentum of a 
carriage or a train of railway carriages for applying brakes to stop or 
retard the carriage er train. e axles of the carriage are provided with 
discs, with centrifugal blocks which act when released on a ring con- 
nected to the carriage, 

1747. Fasreninos vor Carniace Lames, J. Neale, Birminghan.—Dated 
16th May, 1874. 

This inveution consists in the application to the ordinary taper socketed 
back-iron lamp fastener of a bent spring lever which works upon a pin 
or joint at the upper edge of the back iron socket, and the spindle which 
fits the socket is furnished with a catch or shoulder, over which, when the 
lamp is fixed, the spring lever closes, thus holding the lamp firmly. 
1748. Srixnine anp Dovusuine, F. Ripley and C. C. Seton, Bradford.— 

Dated 16th May, 1874. 

This relates to letters patent dated 18th November, 1873, No. 3740, and 
consists in constructing the flyers so as to regulate the drag or tension on 
the yarn while being wound. The inventors employ either an inverted 
flyer having its legs so constructed and of such length that each may be 
provided with two eyes, one at its outer extremity and the other about 
midway between the two extremities, or they employ a compound flyer 
formed of a cup and legs, each leg being provided with eyes, one at its 
outer end, and one next the cup, or it may be on the rim of cup. 

1749. Compressino Air or oTHER Exastic Fivips, C. J. Ball, New Bridge- 
street, London..— Dated lth May, 1874. 

This invention relates to apparatus used for compressing air or other 
elastic fluid, and consists, First, of an arrangement of steam engine 
driving a crank pin upon a heavy fly wheel, upon which crank pin also 
works a connecting rod which drives a piston in a pump arranged at an 
angle to the steam engine. This pump is single-acting, having one end 
open, and is fixed in a cistern of water which bas access to the inside and 
outside of the pump. The pump piston is adjustable so as to work close 
down to acover to which are fitted inlet and outlet valves. The inlet 
valve is connected to a tube, into which water in the form of spray is 
driven by a jet of air. By the arrangement described little or no strength 
is required with the shaft of the fly wheel. Secondly, of a method of 
compressing air by injecting it into a receiver by a current of steam or 
other fluid. Thirdly, of a method of condensing air by means of a tube 

ly and caused to revolve in water by means of a water 
wheel or other power. One end of the tube is open, and dips into the 
water as it revolves, taking up a certain quantity which travels along the 
tube as the latter revolves, forcing with it the air in the tube, whence 
they pass into a receiver from the end of the tube which is brought into 
aline with the axis of the apparatus. 


1750. AcricutrunaL IwpLements, 7. Chambers, Colkirk.—Dated 16th 


4. 
tion relates to imp] its or hinery to be employed for 
of cu out or and setting out mi wurtzel 
lines, or rows; and consists in 
in bearings on a disc, which is fast on 
or or driven byaspindle or shaft, to which rotary motion is im- 
parted, such spindle or shaft being arranged el with the line of 
the ridge, drill, row, or line of plants to be on, The hoes are so 
on the disc that the cutting away of the plants in the ridges, 
drills, lines, or rows is effected either by a succession of cuta by small 
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hoes or by a cut by one wide or large hoe. The hoes are attached to shanks 
which are carried in the bearing before mentioned, and are each provided 
with a small bevel wheel, the whole of such bevel wheels being in 4 
with ap bevel wheel working loose on the said spindle or shaft, but 
capable of being moved in any circumferential og on on the disc a 
handle and a suitable catch or catches, so that by means of the motion 
of such large bevel wheel round the axis of the disc, the les of the 
hoes on the shanks may be altered or the hoes reversed as desired. In 
applying the invention to the cutting out or thinning of two ridges, drills, 
lines, or rows of plants, for le, it is prop to arrange the 
shafts, and hoes in pairs, carried by sliding bearings on a Some, an 
driven by suitable gear in connection therewith, and with a sleeve or 





poses, The wires are jointed by bringin 
side, and driving a cotter between the woes 
or driving wi between the wires at each end of the socket. The 
socket may be divided into two ferules embracing the wires with a 
ing piece placed between the wirés in the interval between the 
ferules, and a third ferule may embrace the wires in their bulged part. 
For tightening the wires the two loose ends to be joined are secured in 
screw clamps, which are drawn together by turning a screwed spindle 
working in nuts or plates carrying the clamps, or by turning a frame 
carrying nuts on two screwed spin which are respectively clamped to 
the wires. One of the nuts and screws may be dispensed with by the 
use of a swivel joint. Also instead of screwed spindles rack bars may be 


the ends into a socket side by 
through holes in the socket, 





hollow axis in the said frame; the latter and its ap dages are 
suspended by swinging bearings, so as to be capable of being moved in 
= direction with reference to the drill lines or rows of plants, or of 
being depressed or raised so as to lower or raise the hoes as requ The 
said swinging bearings are attached to the frame of aca to be drawn 
by horses or other motive power, which by means of a spur wheel on the 
hub of one of its wheels, in combination with suitable gear between it 
and theframe and its appendages, imparts a continuous rotary motion 
” the disc, shafts, and hoes, whatever may be the position of the said | 
rame. 


7 Soe Srarcu, R. B. Furrant, Tulse-hill.—Dated 16th May, | 


This invention consists in colouring the starch by means ofaniline | 
solours. By this means fabrics may be finished with starch of a corre- 
‘ponding hue, and for blacks and very deop colours unbleached starch may 
be employed. 

1752. Busst Furnaces, P. D. Hederwick, Glasgow.— Dated 13th May, 
1874. 


The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the improved blast furnace and the manner of 
working the same, 

1753. Preservino ANIMAL AND VEGETABLE Matter, C. A. H. Lindemann, 
M.D., Manchester.— Dated 18th May, 1874. 

The inventor claims the discovery of the antiseptic property of boric acid 
its compounds, which are all powerful in protecting every kind of organic 
matter against decay, as well in the living as in the dead state. Cunse- 
quently he makes use thereof for the following purposes ;-Of First, pre- 
serving fresh meat, blood, and its compounds, like albumen and fibrin ; 
Secondly, embalming corpses ; Thirdly, protecting textile tissues against 
mildew ; Fourthly, curing and preventing i and mi ti 
diseases. 

1754. Hor Water Apparatus, A. W. G. Weeks, G. Deal, G. Lillywhite, 
and A. 0, Launders, King’s-road, Chelsea.— Dated 18th May, 1874. 

The novelty of this invention consists, First, in forming a solid or 
hollow diaphragm of any material, and attached in any manner to a 
circulating hot water boiler; Secondly, by a novel application of such 
diaphragm to facilitate the setting of hot water boilers generally, and 
especially those known as tubular; Thirdly, the invention and application 
of certain stops or plates of any material, adapted to the s sees bebween 
the tubes of such boilers, for preventing the waste of heat, and to 
economise fuel; Fourthly, a novel arrang t ting the boiler 
to furnace bars, so as to take the flow pipe from any point lower than the 
top of the boiler aud obviate the necessity for a deep stokehole. 

1755. Curtine anp Scorinc CarDBoARD, J. Salmon and D. Nickols, Man- 
chester.—Dated 18th May, 1874. 

The principal object of this improved machinery is to facilitate the 
making of fancy and other boxes, but it may be applied in bookbinding 
and other analogous purposes. This improved machinery consists of 4 
table provided with any convenient number of guides, a roller to carry 
forward the straw board orother substance, and a series of circular cutters, 
the stands of which fit in a groove and are connected by a stud to a 
traversing screw. 

1756. Dyer or Pristine Fasrics, §. M. Smith and C. T. Smith, Brad- 
Jord.— Dated 18th May, 1874. 

The object of this invention is to produce what is technically known as 
* melanging” or partial dyeing, or producing a spotted or speckled effect 
on yarns or fabrics. The dye liquors are passed through a perforated 
vsssel and discharged on to the article to be dyed. 


1757. Screw Boxts, J. Archer, jun., Wednesbury.—Dated 18th May, 1874. 

This invention consists in working the machines called ‘‘ Olivers” by 
steam or other motive power, instead of by the foot of the workman. To 
effect this object a driving shaft is used, having upon it a fixed clutch and 
two sliding clutches, eccentrics being combined with the sliding clutches. 
The eccentrics are connected to arms on the spindles of the heads or 
hammers of the machine. When the sliding clutches are thrown into 
gear with the fixed clutch rotary motion is given to the eccentrics, and 
the heads or hammers are depressed and made to operate upon the heated 
rods of iron. The sliding cluches are thrown into and out of gear with 
the fixed clutch by weighted levers operated by the hand or foot of the 
workman. 

1758. Toy Pisrot AnD Exptosives, J. H. Johnson, Lincoln’s-inn-flelds,-A 
communication from C. B, Stephens, Plainville, and De L, H. Stephens, 
Rwerton, U.S.— Dated 18th May, 1874. 

The object of this invention is the employment of parlour matches or 
arrows of the character described hereafter as projectiles or explosive 
mediums, for emitting asbarp sound somewhat similar to that which 
takes place on the discharge of an ordinary pistol; and this object is 
attained by a toy pistol in which are combined a receptacle for the match 
or arrow, @ base for the detonate to rest on, and a lever or arm by which 
the detonate can be compressed against the said base. Another object of 
the invention is the manufacture, in the manner described he ter, of 
an explosive match or arrow which shall not continue to burn after the 
explosion from the detonate and discharge from the above-mentioned 
pistol, and which consists in attaching the detonate directly to the 
wooden strip or match in lieu of first dipping the latter into an inflam- 
mable material. 

1759. ConpensinG CarpinG Enxcines, J. Shaweross, Stockport.—Dated 
18th May, 1874. 

This invention refers to the construction of the rubbing surfaces of con 

densing carding engines. 


1760. Susrenpinc Crockery Ware 1n Kix, A. M. Clarke, Chancery- 
lone —A communication from b. Juckson, Geddes, U.8.—Dated 18th 
May, 1874. 

This invention consists in the application of notched ribs to the inner 
walis of ‘‘saggers” to be used instead of ribs with pin-holes as hitherto, 
for holding the clay pins on which the crockery is suspended, the pins 
being made reversible and of various forms suited for holding ware of 
different shapes. Triangular supports provided with short upright pieces 
are used for stacking independently of the ribs. The ribs are loomed by 
means of a template, which is also used for lifting and attaching them to 
the sides of the sagger, so that no part is overstrained. 


1761. Rattway Points or Switcues, R. L. Jones, Garston.—Dated 18th 
May, 1874. 

This provisional specification describes mounting the movable rails of 
railway points or switches so that each rail can rotate partially about an 
axis nearly parallel with its length. In consequence of the axis of motion 
not being parallel to the rail, the direction in which the rail lies becomes 
changed when it is turned over, and is thus deviated from the main line 
to a branch line. 

1762. Rerinino and Puriryinc or MeTALs OTHER THAN IRON, J. J. 
Laveissicre, Paris.—Dated 18th May, 1874. 

This provisional specification describes passing through the metal to be 
treated gases heated to a temperature above its melting point. Air, 
Foe of carbon, &c., are used according to the effect desired to be pro- 

uced, 

1763. Artiricia Stone, W. L. Wise, Chandos-chambers, <Adelphi.—A 
communication from F. Preusser, Leiprig.— Dated 18th May, 1874. 

This invention of ‘timp its in the fact of artificial 
stone” relates to the manufacture of artificial stone or material for 
building and other peepee, of sand mixed with hydrate of lime, such 
mixture being moulded into blocks or pieces of the required shape and 
subjected in suitable chambers to the action of carbonic acid drawn from 
the lime kilns, wherein such carbonic acid is separated from the lime 
during the process of burning. 


1764 Deroporisixe Sewacr, J. H, Kidd, Wrexham.— Dated 19th May, 1874. 

The invention consists in applying as a deodoriser, carbonaceous or coal 
shales or coal washings, which materials are heated or carbonised in a 
suitable furnace, such as retort furnaces, and is then pulverised if de- 
sired. When thus prepared it is mixed with the sewage or night soil, or 











ployed worked by a pinion. 
1767. Steam Hammers, &c., 7. B. Jordan, London Wall, London.—Dated 
19th May, 1874. 

This invention relates to improvements in percussive engines applicable 
to fo iron and other metals, stamping and crushing minerals, drill- 
ing and boring rocks, and similar operations, in which the object is to 
strike rapidly repeated blows with or without rotary motion of the ham- 
mer head or other tool used. The novelty of part of this invention con- 
sists in the system of supplying the elastic fluid through the centre of the 
piston and alternating its pressure to either side of it without the use of 
tappet valves or other movin — either within or outside the cylin- 
der, and in the application of this construction to the — of forging 
metals, stamping, crushing minerals, boring and drilling rocks, an 
similar operations. The exhaust steam or condensed air passes out 
through an aperture in the cylinder body which is uncovered by the 
motion of the piston, Another part of the invention relates to methods 
= giving rotary movement to the drill tool or other instrument em- 
ployed. 

1768. Fermentine Vats, Setriinc Vats, Store VATS, AND ATTEMPERA- 

Tors, J. Hartley, Ormskirk.—Dated 19th May, 1874. 

improvements consist in constructing the above-named vessels 
entirely or in part of glass, and in fitting the fermenting vats with a port- 
able attemperator so constructed as to act as a rouser or mixer, the ob- 
jects attained being that the vessels in which large bodies of liquor are de- 
posited for infusion, preparation, fermentation, settling, maturing, or 
storing will be entirely freed from liability to the action of decay, corro- 
sion, electricity, galvanism, chemical combinations or change ; they will, 
moreover, be non-porous, non-absorbent, innocuous, and easily washed 
or cleaned; and by the attemperator simple and effectual control and 
admixture of the liquor in process of fi tation will be attained 


1769. Vestitatine, J. Phillips, Shepherd's Bush.—Dated 19th May, 1874. 
Tbe invention consists in the employment fur this pu: pose of glass 
perforated in the process of manufacture for the admission and exit of 
air. 
1770. Preservinc MILK anv Cream, J. D. F. Hald, London.—A com- 
munication from F. & Frilich, Kristiania, Norway.—Dated 19th May, 


The milk or cream is cooled down and put into tins and tightly closed, 
they are then put into a freezing mixture and there kept until the con- 
tents are frozen. The tin case is then placed in another case, the space 
between the two being filled with non-conducting materials. Before 
using the inner case is placed in water till the contents are reduced to 
proper temperature. 
17m. <a Revo.utions, J. Wimshurst, Liverpool.—Dated 19th 

lay, 1874, 

This invention, which relates to an improved method and means of 
indicating the velocity or speed of the revolutions of various parts of 
steam and other i and hinery whilst in motion, consists in 
utilising the centrifugal and centripedal purposes of a rotating or re- 
volving mass of mercury or other suitable fluid, so as to obtain a con- 
stant indication upon or against a scale or dial plate. 

177. eee FOR CasTING STEEL, 7. P. Moorwood, Sheffield.--Dated 19th 
‘ay, 1874. 

This invention has for its object the casting of a perfectly parallel 
ingot and the obtaining of a more durable mould, and consists in hinging 
the two halves of the mould at the top or bottom ends or at the sides 
by one or more hinges, and in the application of an eccentric lever 
fastener or holder, which works on a stud or pin fixed in two arms 
which are fixed to lugs on one-half of the moulds, for securely holding 
the two halves togetber during the process of casting. This eccentric 
lever fastener or holder when puilea or operated after the ingot is cast 
in the moulds, leaves the mould free for expansion or to be drawn away 
altogether. 

1773. Dryixc anp Coorine Supstances, J. B. Alliott, Radford, and A. 
Fryer, Manchester.— Dated 19th May, 1874. 

This invention ists in impr ts in centrifugal drying ma- 
chinery, and when such machinery is used for drying sugar crystals, fa the 
combination therewith of cooling apparatus. 

1774. Heatinc anv EvaroratinG Liquips, A. Fryer, Manchester.—Dated 
19th May, 1874. 

This invention consists chiefly in improvements in steam boilers and 
feed-water heaters, although substantially the same apparatus may in 
some instances be used for other heating and evaporating purposes; but 
for convenience of description the inventor will here describe his invention 
only as applied to steam boilers. 


1776. Firerroor WAREHOUSES AND OTHER STRUCTURES, C. Wright, 
Sutton.—Dated 19th May, 1874. 

This invention relates to the construction of fireproof warehouses and 
other structures, and is chiefly designed to afford the means whereby 
warehouses and other buildings designed for the safe keeping of valuable 
property may be constructed in such a manner that it will be impossible 
tor the property stored therein to be destroyed by fire arising from spon- 
taneous combustion or from any cause udeee, In a warehouse or 
storehouse, according to this invention, there must be no internal com- 
munication between the different sections or compartments, which can 
only be entered through outside doors. 


1777. Consvruction or Suirs, J. 7. Parlour, Brooklyn, New York.—Dated 
19th May, 1874. 

This invention relates to a novel manner of constructing ships, whereby 
the same are rendered unsinkable and shoot proof. The said invention 
is —_ designed to be applied to armour-plated vessels, to render the 
same safe and 1n all respects seaworthy ; but may also be applied te other 
ships or vessels, 

1778. ErRaNvs ror Formino Piaits, Heap Dresses, CHIGNONS, AND 
SUCH LIKE ARTICLES, R. F, Donisthorpe, and T, A. W. Clarke, Lewester. 
—Dated 19th May, 1874. 

A sliver of hair is caused to lap around or partly cover a sliver of jute 
or other fibre, and is passed into a tube over which is compressed a long 
length of tirm net, and is thus inserted into the net. 

1781. Steam anp oTHER Encines, W. B. Newton, Chancery-lane.—A 
communication from W. Wels, Brooklyn —Duted 19th May, 1874, 

The invention consists in a certain combination of parts, including two 
rods for the one piston and a single rod for the other piston, all working 
through the one end of the same cylinder and ted to oppositely 
set cranks actuated by the pistons, 


1782. Cieanino Tin-pLates, L. Griffiths, Swansea.--Dated 19th Moy, 1874. 
This invention is to providea machine to clean the surfaces of tinplates 
after they have left the bath. To this end the inventor employs an 
arrangement of rotary brushes for acting upon both sides of the plates at 
the same time, which plates are passed between the brushes by means of 

nipping rollers. 
1783. Ponterract Pires, EB. A. Voile, Bilborough-street, St. Pancras.— 
Dated 19th May, 1874. 
This invention ist ring Pontefract pipes of equal 
lengths and in greater quantity by employing double dies and take-away 
boards upon an endless cloth in connection with the ordinary machinery. 
1784. Propuction AND APPLICATION OF HEAT, PRINCIPALLY FoR WELD- 
= — Merats, W. 8. Sutherland, Halesowen.—Dated 20th 

ay, 5 
First, the inventor forms the gas producer of a metal cylinder lined 
with refractory aud non-conducting material ; widens the said producer, 
so as to provide a broad annular air opening; continues the producer 
below the air supply to form a clinker and ash-chamber ; and provides a 
hopper fitted with a cock having a one-way plug. Secondly, he makes 
use of a poker, fitted with a sliding, and ball and socket joint, air-tight, 
or nearly so. Thirdly, he causes the gaseous products of ibustion to 
travel through unburned fuel, thence through ways surrounded by air- 
ways, and finally tothe main. The air-ways are continued to form the 
sides of the producer, and open into the said producer. The said air- 
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other like matters requiring to be deodorised. In treating sewage, the 
solid matter is allowed to settle in tanks, then the surplus water is drained 
away and salt or lime is added, and then sufficient mineral carbon or 
material, obtained from carb shales or coal washings, as above 
explained, is added and mixed with the sewer sediment to cause it to 
dry readily. The material thus obtained is further and greatly enriched 
as « fertiliser by the addition and mixture of bone dust, nitrate ofsoda, 
sulpbate of ammonia, and other like matters. 


1765. Lamps, C. Bennett, She borne-street, Islington.—Dated 19ih May, 
1874 


Lamps with a standard or tube, or guide for, and carrying or contain- 
ing collapsible or compressible bag or receptacle for oil, or other liquid 
for burning, and with a spiral spring to upon or cause the bag to 
collapse and express the oil therefrom to feed the wick or burner. 

1766. J ra on TIGHTENING Wires, M. Bustace, Glasnevin.—Dated 19th 
‘ay, 1874. 

This invention relates to means and a! tus for jointing ther and 

tightening wires, such as are used for fences, telegraphs, and like pur- 





ways are arranged around an annular space, into which the air enters 
tangentially. Acheck valve is placed in the air passage near the pro- 
| ducer. Fourthly, he admits air and fuel into the mixing chamber in 
| alternate layers through purallel or converging diaphragms. Fifthly, he 
forms the mixing chamber of a metal tube. Lixthly, he so proportions 
the area of the passage from the mixing to the combustion chamber, and 
the velocity of the mixed fuel and air, that the forward travel of the 
mixed gases is greater than the back travel of the flame. About 82ft. per 
second is sufficient for mixed coal gas and oxy, ; less velocity is suffi- 
cient for mixed carbonic oxide and air. Seven’ nly, he forms the mixing 
chamber and passage, or part or parts thereof, of thin heat-conducting 
material or of water-boxes, or he forces jets of cold water or air thereon, 
or he uses a combination of any of them. Eizhthly, he widens the 
sage from the mixing to the combustion ber, near or in the said 
combustion chamber, and forms the sai: end of refractory or 
non-conducting material, Ninthly, he admits air through one opening 
and fuel through another, into a pro! tion of the combustion chamber. 
Tenthly, he concentrates the intensely he-ted gases from the combustion 
chamber or mixing chamber mouth into an enclosed or partly enclosed 


wid 








space, bounded by refractory and seins Se Lean 
he forms the hammer and anyil frames of water-boxes, uses jets of 
water and air, and interposes non-conducting material Twelfthly, he 


operates the tube, plate, or other article or matter in an enclosed space, 
or uses flues to carry off obnoxious gases. Thirteenthly, he makes use 
with a vertical 


of a horizontal bar supported on rollers and provid 
carrying arm at one on The said arm has fitted thereon an adjustable 
fork or clutch, provided with clamps to hold and support the end of the 
tube, plate, or other form of iron or steel being operated upon. Four- 
teenthly, he rests the tube be operated upon on an adjustable sup- 
rting roller, forms the anvil of two rollers—one of which rests on the 
ube, plate, or other form over the supporting roller -the other being 
over the first and under the surfaces of the metal to be welded. Fifteenthly, 
he inte s between the tube or other form and the moving appliances 
an elastic medium, 

1785. Fornaces ror Heatina. Reneatinc, Temperina, &c., J. Robert- 
son, Nitshill.—Dated 20th May, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of furnaces heated by air or oxygen and coal 
or the vapour of hydrocarbon mixed or bined under fF before 
issuing from the burners. 

1786. Hanp Apparatus OR TRAVELLING Type TO Be UsED FOR PRINTING, 
J. W. Hoffman, Birmingham.— Dated 20:h May, 1574. 

This consists substantially of a metal frame, in which are lung three or 
more rollers, these being so placed within it that the periphery of each are 
in contact. The outside roller is engraved or otherwise impressed with 
the design uired to be reproduced, the last or innermost roller being 
the inking roller, and the intermediate roller or rollers being used for 
distribu the ink, which is supplied to the last or innermost roller b: 
any convenient means. The apparatus is used by being held in the hand, 
so that the first or outside roller ouly comes in contact with the material 
desired to be printed, and as this roller revolves it leaves upon the said 
material a copy of the design engraved or otherwise impressed upon its 
periphery. 

1787. Lininc or Coatino Iron Pires, 8. B. Darwin, Shrewsbury.—Dated 
20th May, 1874. 

This invention has reference to the lining or coating of either wrought 
or cast iron pipes or tubes with lead, tin, or other suitable metal or alloy, 
or gutta-percha, or a mixture of gutta percha and other material suitable 
for preserving and i ing the durability of the pipe and enabling it to 
withstand, when laid beneath the surface of the ground or otherwise, the 
action of any fluid, liquid, or other matter to which it may be subjected ; 
and for lining, consists in placing within the iron pi which may be 
heated or not, an iron or other suitable core or spindle, leaving a space 
between it and the pipe corresponding to the thickness of the intended 
lining. The lead, tin, or other material is then melted and forced in by 
hydraulic or other pressure between the tube and the!core. When the 
lining has cooled sufficiently, the core is withdrawn or removed and the 
operation repeated for an additional length of the pipe, where the pipe is 
too long to admit of the whole being completed one operation. For 
coating the pipe a mould or barrel is over the pipe intended to 
be cuated, sufficient space being left between it and the pipe to admit of 
the desired thickness of coating being applied, the operation of coating 
being similar to that of lining. 

1788. Doc Co.tarns, W. R. Lake, Southampton-buildings.—A communication 
Jrom W. T. Mersereau, Orange, New Jersey.—Dated 20th May, 1874. 

According to the present invention the inventor forms the collar of 
metal and leather, and provides the collar so made with a lining of cloth 
or any suitable fabric or material which may be united to the leather by 
stitching or otherwise. 

1790. Srorrers ror BoTTLes AND OTHER VESSELS, H. J. Herbert, Charter- 
house-buildings, London.—A communication from EB. K. Willbur, New 
York.—Dated 20th May, 1874. 

For this purpose a tube having two holes formed, one at each side of the 
lower end thereof, is passed through the stopper, said tube being divided 
from its upper end to a short distance below the upper side hole. The 
tube is cut off at an angle at the upper end, and has a cap te fit over that 
end to protect the contents of the ptacl 
1791. ApvustiNc anp Fixine THE Corps or Winpow Butnps, &c., F. A 

Harrison and C. Priestland, Birmingham.—Dated 20th May, 1874. 

According to this invention a vertical rack bar to the upper ends of 
which the blind cord is attached slides in a frame fixed to the window, 
the said rack bar being secured in the said frame or released therefrom by 
means of a lever turning on the said frame. When the leveris shut down 
its inner eccentric arm takes into a depression iu the rack bar and fixes 
the said bar and the cord attached toit. On lifting the lever the rack 
bar is released and may be raised or lowered in the frame to adjust the 
blind cord. For fixing the cords of Venetian blinds and other cords a 
gripping lever in the frame is acted upon by the fastening lever, and for 

facilitating the releasing of the fastening lever the end of the cords 
passes through a loop near the free end of the fastening lever. By lifting 
the cord from the window frame, the fastening lever is raised and the 
gripping lever released from the cord. 

1792. Drum Protectors, AND FeEpinc APPARATUS FOR THRASHING 
Macuines, J. Marshall, Gainsborough.—Dated 20th May, 1874. 

The object of the First part of these improvements is to supply a means 
for the better protection of the drums of thrashing machines, and at the 
same time facilitate the operation of feeding by manual labour. The 
Second part of these improvements relates to a mechanical feeding 
apparatus for thrashing machines. The Third part of these improvements 

so relates to a mechanical feeding apparatus for thrashing machines. 

1793. Stream GeneRaTORS AND Furnaces, 7. Vicars, sen., T. Vicars, jun., 
and J. Smith, Liverpool.— Dated 20th May, 1874. 

First, the inventors construct a steam generator of three cylindrical 
shells arranged triangularly, two below and one above, and connect these 
together by circulation tubes, which pass directly from one shell to the 
ober. They also use circulation tubes which are led from the front end 
of one shell to another shell, or from one to another of the same shell. 
These circulation tubes are led forward sufficiently far to form a water 
crown or arch to the furnace. Secondly, they supplement the above 
boiler or any Cornish, Lancashire, or other internal flued boiler by placin 
at the lower front end, and in connection therewith,a cylindrical vesse 
from which tubes project forward so as practically to form the crown of 
the furnace. The tubes re-enter the boiler above the cylindrical vessel, 
but below the water line. Thirdly, boilers constructed or supplemented 
as above are used in combination with external furnaces or fireplaces. 
They may be used with any arrangement of doors or furnaces. Patentees, 
however, prefer to use them with their well-known self-stoking mecha- 
nism. Fourthly, water bars are sometimes used in fire-grates under said 
generators, and in such cases the water bars are connected to the gene- 
rators at the bridge end of the furnace by a cross tube or otherwise, an 
at the inner front end by a similar cross tube from which a vertical or 
nearly vertical tube or several tubes is or are connected either to the gene- 
rator or to one or more of the tubes forming the water crown of the 
furnaces. Fifthly, when their self-stoking arrangement of moving bars is 
used with water-tube bars connected into a steam generator, they alternate 
them without stationary water bars. 

1794. Horsesnoss, J. M. B. Baker, Southsea.— Dated 20th May 1874. 

The feature of novelty of this invention consists in mixing metal with 
gutta-percha or other plastic material for the facture of h h 
and other purposes. 

1795. Piano Action, B. Iliff and J. Rintoul, Little Crescent-street, Buston- 
square, London.—Dated 2uth May, 1874. 

The object of this invention is to provide an action for upright piano- 
fortes of amore simple construction and therefore less liable to get out 
of order than those heretofore employed. To this end they make the 
striker (which in ordinary actions with the assistance of the hopper 
transfers the motion oi the key to the hammer) perform that office with- 
out the aid of the hopper. 

1796. Rorary Enarnes, A. V. Newton, Chancery-lane, London.—A com- 
munication from A. C. Gallahue, Morrisania.—Dated 20th May, 1874. 

The invention consists partly in a novel combination of ports and 
passages and cocks or valves for introducing steam to the piston and for 
reversing the motion of the latter, also in a certain arrangement of 
duplicate ports whereby provision is made for keeping up a constant 
action and equalising the p on opposite sides of the sliding abut- 
ments while in motion to relieve the latter of lateral pressure. 

1797. ApapraTion oF Air INLETS To Stoves, OR HEATING APPARATUS OF 
ANY DEscRIPTION, 7. H. P. Dennis, Chelmaford.—Dated 21st May, 1874. 

A stove, water boiler, furnace, or heating apparatus of any description 
being enclosed in two 8, perforations are provided in the outer 
casing which admit atmospheric air to the space between the two casings. 
Part of suchatmospheric air is admitted by perforations in the inner 
casing direct to the furnace or heating materials, and the remainder of, 
the said atmospheric air after being heated is then conducted to other 

rforations in the inner casing, through which it and then comes 

f contact with the furnace or heating materials. In this manner atmo- 

spheric air is heated before it comes in contact with the heating materials, 

and combustion is thereby promoted. 

1800. Desitverino Leap, J. A. Cicognani, Great Winchester-street, London, 
—A communication from Baron A. Podesta, Genoa.—Dated 2ist May 


1874. 
In _ this visional specification the process of desilvering lead is 
divided ‘ake opven stages. First, melting the lead in pots and na 
Secondly, introducing zinc into the pot and skimming off the argenti- 
ferous zinc. Thirdly, heating the desilvered lead in a reverberatory 
furnace, to remove the remaining zinc. Fourthly, the zine 


scum on the inclined sole of a furnace, to allow some of the lead to run 




















out. Fifthly, treating the zinc scum to transfer its silver toa compara- 
tively small qo A lead. Sixthly, cupelling the rich lead of stage 
5. Seventhly, trea’ the slag produced in stage 5 
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1801 Liquip Coo.ers or RerricErators, A. G. Henderson and D. Ritchie, 
Bdinburgh.—Dated 21st May, 1874. 

This invention consists in constructing the long narrow open channels 
in which the liquid to be cooled undulates of sheet copper or other metal 
as par hollow close ducts in the form of the letter L or a T inverted and 
in sol these in sets thus LLLLL or in either case, along the 
joint at the lower or horizontal limbs liquid tight to form the open 
channels between each hollow vertical stem for the liquid to be covled to 
flow through. A short piece of each alternate joined part in the hori- 
zontal lower close ducts is cut away to reverse tfie current of the coo 
liquid therein, and also a short part of each hollow vertical limb at 
alternate end to reverse the current of the worts or other liquid to be 
cooled in the open channels ; the coolers being completed by soldering a 
side plate along the ends of the whole set of sectional ducts and channels 
so soldered together, the ends of the closed ducts being closed in by a thin 
shect of india-rubber and an outer cover bolted to the outside of the said 
end plates. 

1807 Enoravine, P. B. Placet, Paris.—Dated 21st May, 1874. 

This invention relates to ducing naturally ‘ings by 
the successive use of two actions, one dissolving and the other tanning 
or contracting. It is based on the principle that if an animal or vegetable 
substance is dipped first intoa liquid which has the property of dia- 
solving it and then into a second liquid having a tanning property, the 
whole surface of that substance is soon covered by a grain caused by the 
contractions which the matter undergoes. 

1810. Hyprarte or Macyesia, W. EF. Newton, Chancery-lane, London.— 
A communication fiom C. H. Philleps, New York.—Dated 2lst May, 


1874. 

The object of this invention is to produce an improved medicinal com- 
pound, 1; of a hydrate of magnesia, which the inventor deno- 
minates milk of magnesia. This is effected by causing a solution of 
ammonia to act on and decompose any suitable soluble salt or compound 
of ia, so as to precipitat the magnesia in the form of a hydrate. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Now that December has set in, the customary limitation o 
orders is again observable. Business on account of the Northern 
of Europe markets is pretty much at an end for the time being, 
and no one, if he can avoid it, will buy finished iron until the 
Christmas stocktaking is over. This would be the condition of 
affairs if the market was settled, and no buyer anticipated any 
change in his favour on an early day. Seeing, however, that the 
presumption on the part of buyers is that the new year will open 
with the rates of finished iron easier ty, at least, 20s. than re 
are now, the limiting, as far as possible, in many, and the entire 
withholding in other cases, has the result of causing the order 
books at the mills and forges to show fewer unerased lines this 
week than perhaps during any week throughout that part of the 
quarter which has yet elapsed. Here and there mills which were 
on during the whole of last week have from this cause lost a day 
this week ; and mills which only did two-thirds last week have 
dove less during this. It has been usual in this part of the king- 
dom for the proprietors of mills and forges to require to be 
tolerably certain before they started in any week that they could 
carry on to the close of it, and this practice is still generally ob. 
served. So retail, however, has now become the character of 
much of the business doing, that proprietors are setting millson even 
at the beginning of the week, though they should not be able 
to see their way to more than twenty-four hours’ work, 
trusting to the letters by the morrow’s post bringing them speci- 
fications enough to continue employment until another delivery 
has come round. It is satisfactory that hitherto in not a few 
instances where this rule has been adopted, the establishments 
have not been compelled to stop before the week has run its course. 
How far this week will be a repetition of the experience of 
Jast is not quite clear. There were masters on Change in 
Birmingham to-day—Thursday— who were a little apprehensive as 
to what orders might be forthcoming to-morrow. In a word, they 
feared that wy bg = not be able to carry on after to-night. 

This, as may be imagined, made them quite desirous of consider- 
ing any offers with which they might be favoured ; but offers were 
scarcer than usual. Merchants were on Change who would have 
it assumed that there would he a reduction at Quarter Day to the 
extent I have indicated. These men expre their desire to 
oa at once the benefit of the drop which will then be declared, 

inting that if makers were pre themselves to meet them, 
they, on their part, were prepared to give out some specifications 
which they were holding over. Such intimations were not 
numerous, and in those instances where they were observable, 
buyers were inclined to believe that the inquiries partook more of 
the nature of ‘‘feelers” than of a preparedness to follow them 
with purchases, Makers are not generally willing to admit that 
merchants have many orders in hand that they can distribute upon 
any terms, They nevertheless believe that the country is bare of 
iron, and that a good trade at an early day must be enjoyed. 

Meanwhile they are content to act from week to week, if not from 

day to day, just as the current state of trade justifies. 

As to current prices, I have to report that the gradual yielding 
by makers to the demands of buyers, which was noticeable last 
week, is this week, as will have been inferred from what I have 
already said, slightly more conspicuous now. Still, those firms 
whose excellent quality has won for them reputation, are scarcely 
less tenacious of their list rates than of the quality of their pro- 
ducts. At the same time this is apparent: whereas some firms of 
this class, who would some time ago keep their mills standing 
rather than reduce their prices, now adopt a less restrictive policy 
—they will not permit an order to pass them if they can see their 
way toa reasonable profit, even if that profit should not enable 
them to get their full circular _— The printed quotation for 
bars, for example, may be £11, and the quality hardly in any 
degree inferior to the quality of those makers who will bate not 
one jot from that figure for iron in this stage of manufacture, yet 
to-day they would sell you their bars at ten guineas per ton. 
Within a few yards of such men were standing those who 
would have sold Staffordshire bars at as low a figure as £9 5s. 
The difference in quality made the higher price bar quite as chea 
as that for which £9 5s, would have been taken. Nor again coal 
singles of a brand which occupics a good place in the degrees of 
quality be secured at under £12 10s. at the works. Between the 
extreme quotations for sheets there is much less difference than 
between the extreme quotations for bars. Sheets have here and 
there been bought at as lowa figure as £12 5s, I cannot, how- 
ever, vouch for the figure as the result of my own knowledge of 
transactions at works of much significance. The proprietors 
of such works are nevertheless being assured by their customers 
that not only £12 5s., but even £12 has been accepted by some 
makers for singles. How far these statements are mere tricks of 
the trade will soon probably be ascertained. If they are tricks 
they have not this week accomplished much. I am unprepared to 
say that £12 may not be found to bea price at which Staffordshire 
singles may be bought this side Christmas, Orders have this week 
been received for some good sheets at £13 delivered in Liverpool, 
and it costs 10s, per ton to carry from this district to that port. 
Strips, which not many weeks ago were quoted at £10, and a few 
weeks before that at £10 10s., are now to be had at £9 10s.; yet 
stripsjuntil now have been in as good demand as sheets the quarter 
through. Makers whose — orders are falling off are likewise 
inquiring for hoop orders. heir price is £11 ; but Ishould not 
despair of their refusing a desirable order at £10 15s. 

I have before repo: the severe competition which the makers 
of plates, not of the first class, produced in the mills of South 
Staffordshire, are experiencing from the plate-makers of both 
North Staffordshire and the North of England. The manufac- 
turers of plates of the qualities for which civil engineers are 
accustomed to stipulate when they need a good boiler, for example, 
remain tolerably firm. Monmoor plates were not to be had this 
afternoon at less than £12 15s, 

The reader will hardly be prepared to learn that whilst the mills 
and forges are getting gradually short of orders, and prices are 





steadily weakening, enough pigs to carry on the mills and forges 
can io dhtined only with much difficulty. I know finished iron- 
makers who have this week, and for several weeks past, had 


nearly as much trouble to obtain all the pigs that they require as , 


they found during the coal famine in securing enough fuel. You 
may have a dozen strings to your bow, but you are scarcely a whit 
better off. Every one of the dozen pig-making firms has to be 
bored by letters, and several of them need to be personally waited 
upon, if youare not to run the risk of having your forges stopped 
towards the close of the week. With but rare exeeptions, the stocks 
ofjpigs are as closely worked down at the blast furnaces as they 
are at the mills and forges. The pigs were never being sent out 
at a more rapid rate or in smaller quantities. Only one inst 


of orders before accepting the prices which buyers appear 
to expect will rule. There is, however, little doubt that 
if some considerable concession were to be made, orders might be 
booked pretty freely for forward delivery. The ordinary sellii., 
price of bar iron delivered in the Manchester district is about 
£9 10s. per ton, butsome local makers are quoting at £9 7s. G:l., 
and Middlesbrough puddled bars delivered can be readily bought 
at £6 7s. per ton. 

The local blast furnaces and rolling mills continue tolerably wel! 
employed. 

In tne coal trade, although the extra push caused by the Wigan 
strike is now withdrawn from the Manchester market, a very brisk 
local d d still exists for all classes of coal, and prices ar 





has come to my knowledge in which makers have pleaded that they 
have been unable to poe the iron for lack of trucks, 

All this strengthens the position of the maker of finished iron, 
who would have his customers believe that he is unable to make 
any sensible abatement upon prevailing quotations; and he is 
further fortified by the assertions of men who hold high position 
in the coal trade. Such men would have it regarded that to look 
for cheaper coal in South Staffordshire for some little time to come 
is to anticipate what will not come to pass. I caunot say that I 
consider such forecasting accurate. Excepting the highest quali- 
ties of native fuel, the coal market, as far as the analogy can be 
maintained, displays wet ey features tu those which I have 
depicted in relation to finished iron. 

The majority of the Birmingham trades are experiencing full 
work in executing orders already booked, but fresh specifications 
have come to hand only slowly. High prices are prejudicially 
affecting foreign trade. Diminution in business is most con- 
spicuous in respect of the United States and Germany. The 
greatest activity is appreciable in the winter industries, and those 
departments engaged in the producti of Christmas presents 
and the like. A satisfactory t of busi is being 
done in railway rolling stock; the — consequence of 
the abolition of second-class carriages by the Midland 
Railway Company are regarded somewhat agree ron Con- 
sidering the competition which girder and bridge building in this 
district is experienciag from Middlesbrough and the North of 
England generally, the riveting-yards are better employed than 
might have been well expected. The gasometer making branch 
keeps fairly active ; but on no hand are the constructive engineers 
so well engaged as they would be if iron were lower in price, or, 
indeed, if the market was only convinced that it would not be to 
the advantage of buyers to delay ordering. Somewhat less than a 
month ago this was the case in heavy machine castings 
and in water and ges mains; but the difference is more against 
machine than hollow castings. This is attributable in no slight 
degree to the depression in the North of England—a district whose 
forge and mill requirements have all along been expressed to a 
considerable extent hereabouts. 

Anvils and vices are in excellent demand, and are affording more 
work to the operatives than has for some time fallen to their lot ; 
but the comparative slackness which is coming over the shipbuild- 
ing industry is affecting prejudicially the prospects of cable-making. 
Most of the light chains that are required by our colonists are in 
fair request, but the hands have not as much work as they could 
easily do. The edge tool firms who do most of the export business 
keep, and are likely to remain, well employed, Certain of them 
have orders running which embrace heavy consignments of culti- 
vating and miners’ tools to be used in nearly every part of the 
habitable globe in which British enterprise in particular has made 
itself felt. The East and West Indies, the Cape, the Antipodes, 
and South America are especially prominent amongst the markets 
whose wants are likely to keep the majority of the hands in profit- 
able employment for some time to come. 

The hardware industries of this district have had a steady 
month. November is never a period of briskness in other than 
season trades, and no one is surprised that we are not now in full 
swing. There, have, however, n times when we have been 
doing more, notably in export business, and in the North of 
England portion of our home trade, Of export business generally 
the merchants are complaining seriously. Nevertheless every one 
who does business with the Cape, the Australian, and the New 
Zealand markets report an excellent and well sustained demand 
for almost all the goods required, either in the erecting of tem- 
porary abodes, in the cultivation of the soil, in mining operations, 
or in the thousand and one domestic requirements. Brass door 
knobs are 524 per cent., instead of 55 per cent. discount off list. 

Ata general meeting of the South Midland Institute, last 
Wednesday week, in Wolverhampton, the president, Mr. B. P. 
Walker, in the chair, the members discussed a paper recently read 
by Mr. Cuss, C.E , on ‘* Economy of Fuel in the Boiler Furnaces.” 
The president reviewed the merit of some of Mr. Cuss’s suggestions, 
and expressed his conviction that ordinary low-pressure boilers 
were worked at double the necessary expense. As by adopting 
all the latest improvements a saving of £481 a year might be 
effected, he only regretted that it was not practical to suggest 
some method by which existing engines could be cheaply and 
effectively improved. The views e iated by the president 
were generally supported by the bers. The ting was then 
made special to select three mining engineers to serve as examiners 
for South Staffordshire and East Worcestershire, under the Mines’ 
Regulation Act, 1872. The council had previously nominated 
Messrs. Henry Johnson, David Peacock, Silas Bowkley, and W. 
Spruce. The opinion of the meeting was determined by ballot, 
and the voting was as follows : Mr. Peacock, 6; Mr. Bowkley, 5 ; 
Mr. Johnson, 4; and Mr. Spruce, 2. 

















NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Business in the iron trade of this district has been very quiet 
during the past week, and very few sales of importance were effected 
at the usual weekly meeting at Manchester on Tuesday, nor does 
thero seem much prospect of any material revival in trade until after 
the close of the present year. In some cases buyers whose wants 
are very pressing have been influenced by the recent reports as to 
the lowness of stocks, and a few orders for forward delivery have, 
as a consequence, found their way into the market, but the bulk 
of the business is being withheld in the anticipation that better 
terms will be obtainable. This, however, is a matter of consider- 
able speculation, and amongst iron producers the general opinion 
is entertained that any movement in the heavy-finished iron trade 
of the North will very soon make itself felt in a stiffening tendency 
in the value of pig iron. At present, however, the market is un- 
steady; merchants have been underselling to a considerable 
extent, and makers’ prices are scarcely so firm. Middlesbrough 
pig iron, for prompt delivery in the Manchester district, is about 

. per ton lower than it was last week, the average quotations 
being about 72s. to 73s. per ton for No. 3 foundry, and 67s. for No, 4 
forge, with a reduction of about 1s, ton for forward delivery. 
Makers, however, do not seem at all Sisposed to sell largely for- 
ward at the reduced prices, and forge iron is still rather scarce. 
Lancashire makers maintain their price; No. 3 foundry delivered 
in the Manchester district being quoted at 75s, to 77s. 6d. per ton, 
and forge numbers at 70s. per ton. There is, however, not 
much doing at these prices, except where makers have a con- 
siderable advantage over other districts in the railway rates, 
but they are generally sufficiently well engaged this year to 
care about pushing business by reducing tati 
In the manufactured iron trade, altho 
inquiries, and there have been some consi 





at t 
there are plenty of 
erable fications on 


the market for plates, hoops, and sheets, these do not seem to 
result in much business, and generally a quiet tone prevails. 
Consumers are pressing for reductions, but as makers are generally 
pretty well supplied with work for the remainder of the year, 


hey do not appear inclined to give way, and it woul 
seem ag if they would prefer to see their pooks cleared 





steady at the full list rates of last September. In the West 
Lancashire districts supplies are more plentiful, and steam fuel is 
not at all difficult to obtain, but the better classes are still scar « 
and very stiff in price, The shipping trade is only dull as tl. 
lower rates of other districts compete with Lancashire coal. 

Thecoke trade is dull and prices are easier, large consumers, | y 
the exercise of a little pressure, being able to obtain concessior». 

The miners in the West Lancashire district have given notic» 
of a return to their old rate of wages, but it is not likely shat tli. 
coalowners will take much notice of this, or that the men will take 
any definite action. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE prices of iron warrants have been a shade higher than they 
were at the date of my last report, but business has been confine: 
within small limits, and stocks are on the increase. The quantity 
of pigs in Connal’s Glasgow stores on Monday afternoon was 
24, tons, being 1831 more than at the same time last week. 
Opening at 84s. on Friday, the price of warrants rose to S4s. 5.!. 
and 84s. 6d., at which figures business was done, but the tran 
actions became fewer towards the close of the day without alters 
tion in price. Only 500 tons changed hands on Monday, when tli. 
market was firmer, at 85s. 3d. and 85s. 6d. On Tuesday business 
was flat at 85s. 3d. cash. On the whole, warrants have been sellin 
a shilling or two under the average of the previous week, 

It will be observed from the following quotations that the 
prices of the principal makers’ brands have been considerably 
reduced :—Gartsherrie, No. 1, 97s. 6d- No. 3, 85s,.; Coltness, No. 
1, 100s.; No. 3, 84s.; Summerlee, No. 1, 95s.; No, 5, 81s.; Lang 
loan, No. 1, 100s.; No. 3, 83s.; Govan,No. 1, 90s.; No. 3, Sls ; 
Calder, No. 1, 1008.; No. 3, 83s.; Shotts, No. 1, 100s.; No. 3, 
84s.; Carnbroe, No. 1, 94s.; No. 3, 8ls.; Monkland, No. 1, 
88s.; No. 3, 8ls.; Clyde, No. 1, 88s.; No. 3. 8ls.; Glengarnock, 
No. 1, 94s.; No. 3, 848.; Eglinton, No. 1, 87s.; No. 3, 7%s.; 
Dalmellington, No. 1, 87s8.; No, 3, 803.; Carron, No, 1, 8%s.; 
Kinneil, No. 1, 90s.; No. 3, 78s. 

The shipments of pig iron from Scotch ports during the week 
ending the 28th ult. amounted to 7771 tons, being 2358 less than 
in the corresponding week of 1873. The imports of Middlesbroug!: 
pigs at Grangemouth fer the week were 3650 tons, being 115!) 
more than in the corresponding week of last year. 

Though there is a gradual downward tendency in the prices of 
malleable iron, there is no visible improvement in the trade, and 
the prices of pigs have been much weakened by the stagnation in 
most branches of the manufactured and finished iron trades. 

The sales of coal in the Glasgow district are remarkably low for 
this season of the year, and although shipping coal is very mode- 
rate in price, the trade is much neglected. This is no doubt to 
a great extent accounted for by the laying up of a large number 
of vessels in the Clyde from want of freights. There is an in- 
proving demand for household coal, the prices of which are the 
same as last week, while steam coal has fallen 3d. perton. A 
perceptible slackness has come over the Fife coal trade, but prices 
are unchanged. 

Ground is about to be broken for the erection of a new iron 
works at Parkhead, in the vicinity of Glasgow, the proprietor of 
the projected establishment being Mr. A. Bennett, formerly of 
South Staffordshire, who has for some time been connected with 
the forge of Messrs. Beardmore at Parkhead. The works are to 
be specially designed for the production of sheets, and Messrs. 
Miller and Anderson, of the Vulcan Foundry, Coatbridge, have 
obtained the contract for supplying the requisite machinery. 

A conference of miners’ delegates from the various districts 
throughout Scotland was held in Glasgow on Wednesday, when 
the reports given in showed that, on the whole, the miners are 
well employed, and that there is a growing feeling in behalf of a 
movement being made for an advance of wages. Ser, Macdonald, 
M.P., was president, and delivered an address. Some of the dis- 
tricts have again been waiting on their employers, soliciting an 
increase of pay, but in almost every instance the application has 
beeen unsuccessful. 

Notices have now been posted up in a number of the Clyd: 
shipbuilding yards, intimating that after the 4th inst. the wages 
of the workmen will be reduced by sums varying from 5 to 124 per 
cent. One or two of the large firms have again been paying 
off numbers of their hands, The reducti d in 
the different branches of the trade are as follows:—Carpenters, 
1d. per hour ; joiners, from 4d. to #d.; blacksmiths, id. to 4d.; 
painters, 4d. to 1d.; engineers, including pattern makers, turners, 
fitters, &c., about 10 per cent.; boilermakers, 10 to 124 per cent 
There is a general understanding that the question of hours will 
not at present be raised. It will be impossible to ascertain iu 
what precise light these reductions: are ed by the workmen 
before Saturday. The strike at the Chester Ironworks, Glasgow, 
has terminated this week. While resisting the employers’ pro- 
posal to begin work at eight o’clock in the morning, and stop at 
six in the evening, the men ultimately offered to commence at a 
quarter to eight and leave off at a quarter tosix, The employers 
agreed to this compromise, and the men returned to their work. 

At the fortnightly meeting of the Philosophical Society of Glas- 

w, held on Monday evening, the president, Mr. R. W. Smith, 

elivered a lecture on the ‘Sewage Question,” in which he 
detailed the steps that had been taken by the local sewage asso- 
ciation, both prior to and since its amalgamation with the Philoso- 
phical Society. He pointed out the benefits that had arisen from 
the discussions that had been held on the subject, and expressed 
the opinion that those discussions would materially contribute to 
the solution of the question. 

A resolution of the Dundee manufacturers, adopted some days 
ago, to reduce the wages in the spinning and weaving departments, 
has created a good deal of opposition, and the employés at one of 
the factories have struck work. The amount of the reduction is 
10 per cent. on the spinners, and 2d. per cwt. on the weavers. 

A largely attended meeting of railway servants was held at Perth 
on Sunken, when it was resolved to petition the board of directors 
for a reduction of the hours of labour to nine, every day to stand 
for itself, overtime to be paid time and quarter, and Sunday work 
time and half, The workmen at Glasgow have adopted a similar 
petition. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been no appreciable change in the condition of the 
pig iron trade of Cleveland during the past week. Business 
generally is flat, and there is plenty of iron in the market. At the 
same time, not a few of the principal manufacturers are well 
booked for forward deli , and less iron is going into stock 
than might be expected under the circumstances. 

At Tuesday’s market at Middlesbrough there wasan average attend- 
ny but little disposition to enter into contracts was exhibited. 
The little iron that did change hands was disposed of at 64s. to 65s. 
per ton net cash, and buyers find it extremely difficult to procure 
any abatement on this figure. Less iron is,now being shipped to 
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the Continent ; the production of the Tees-side blast furnaces is 
well sustained, about 170,000 tons a month being the present 
make of pig iron, 

Matters do not appear to mend in the finished iron trade. One 
after another, the larger works of the district are being laid idle 
without any immediate prospect of speedy improvement. No rail 
orders appear to reach this district, and the few rail mills that 
are now doing something are fast approaching the end of their 
contracts. Hence, it is feared that before the winter is over the 
condition of the rail trade will have become much worse even 
than it is at the present moment, 

The Darlington ironworks are still idle, as are also those of the 
North Yorkshire Iron Company, Fox, Head, and Co., the West 
Marsh Iron Company, and the Drinkfield Iron Company. The rail 
mills of Bolekow, Vaughan, and Co. are still laid off, and it is 
rumoured that one or two other works will, in the course of a few 
days, be added to the list of those that are inoperative. 

Fears ure becoming more widely disseminated that the rail trade 
of the North will never again be what it has been. Steel rails are 
being used by all the principal railways both at home and abroad, 
and the difference in cost between iron and steel is now so very 
limited, that the chance of steel taking precedence is strengthening 
day by day. There are some works in Cleveland that could very 
easily be adapted to steel-making purposes; but such a change 
would involve getting rid of all the puddlers now employed in the 
rail mills of the North, and would otherwise revolutionise com- 
pletely our staple trade. 

The Relief Committee have now completed their arrangements 
for meeting the wants of the men thrown out of employment by 
the stoppage of the Darlington Ironworks. About 1000 men and 
boys are ile belonging to that establishment, and of that number 
close on 100 have found employment in a timber yard at Hartle- 
pool. Efforts are being made to provide the remainder with 
labour, but it is feared that after everything has been done there 
will still remain a large residuum for whom work cannot be found. 
Coals have been offered to the distressed ironworkers by one or 
two colliery companies at 5s, 6d, per ton at the pit, and the Con- 
sett and North Brancepeth companies have each presented 100 
tons of coal to the relief fund. 

Mr. Rupert Kettle has published his proposed alterations in the 
rules of the iron trade, about which there has recently been a good 
deal of controversy, and some unpleasant litigation with reference 
to the vexed question of holidays, to which I have again and again 
referred in connection with the dispute between the Darlington 
Iron Company and their men; Mr. Kettle proposes the following 
alterations and additions on the existing rule :—‘‘ The employer shall 
not be bound to find employment, nor the workmen to work, (1) On 
any national holiday. (2) On the Monday and Tuesday in Easter 
week, (3) On the Monday and Tuesday in Whit week. (4) On 
such days during the Christmas week as the employer, having re- 
gard to the day of the week on which Christmas Day falls, shall, 
by written notice to be posted in the works on the last reckoning 
day before Christmas, announce to be the Christmas holidays for 
that year. And upon the posting of that notice, the employer 
shall not be bound to find work, or the workmen to work, on the 
days mentioned in such notice. (5) On the days upon which— 
here insert any local holidays which it is intended to except 
from the contract. Provided that notice as to this holiday shall 
be defined each year by posting a notice at the works in the same 
manner as by the last sub-rule is provided for Christmas holiday.” 

A dispute has taken place between the Britannia Iron Compary, 
Middlesbrough, and their men, which led the company on Saturday 
to serve their 1800 hands with notice to quit. Since then, how- 
ever, the dispute, which arose out of a question as to the remunera- 
tion of the boiler plate makers, has been amicably arranged, and 
the notices have consequently been withdrawn. 

Messrs. Backhouse, Dixon, and Co., shipbuilders, ‘of Middles- 
brough, have arranged the difference with their men which arose 
out of the strike of about fifty ship carpenters. 

In the Durham coal trade there is great depression and uneasi- 
ness. The demand for manufacturing coal continues at the lowest 
possible ebb, and many collieries are quite undecided as to whether 
they should go on or suspend operations altogether. It is calcu- 
jated that the iron trade of Cleveland is now taking 50,000 tons 
a week less of coal than it did at this time last year; while the 
demand from Lancashire, Cumberland, and Sheffield, has almost 
proportionately fallen off. Considering all this, in conjunction 
vith the fact that many new pits have been opened, and that the 
resources of production have otherwise been augmented, it 
becomes clear that trade is not at all in a healthy state. Indeed, 
it is no secret that in some cases coal is being sold at the pit’s 
mouth for less than the cost of production. 

A reduction of 6 per cent, in the wages of men employed at bank 
has this week been decided on in the Durham coal trade. The 
reduction is intended to correspond with the reduction of 9 per 
cent. in the underground wages of the Durham miners awarded 
recently by Mr. Russell Gurney, M.P. 

The Northumberland coal trade is quiet and flat, The consump- 
tion falls below the production considerably, but some of the 
principal collieries have commenced to work short time. Prices of 
steam and gas coal are unaltered. 

A movement is on foot for the purchase by the Durham miners 
of a co-operative colliery. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THE efforts to reduce the wages of the men employed in the rail 
and tire departments, to which I have made several detailed re- 
ferences of late, have at length assumed more definite and decided 
forms; I have'‘on more than one occasion stated that in these 
departments the workmen had not had an average of two to three 
days’ employment per week for several months, These facts have 
brought about what is a purely natural sequence—-the discharge 
of anumber of men in one instance and the wong of the rate of 
pay inothers. Inthe onecase by adopting the plan of ‘‘ cogging” 
—rolling—down the ingots or blooms of Bessemer steel direct from 
the converters, John Brown and Company are enabled to dispense 
with the services of about 200 hammermen, and they have, there- 
fore, received notices to leave. The economy thus effected is of 
very material service in enabling quotations to be reduced, inas- 
much as instead of requiring about fifty men to work a rail mill 
on the two shifts, eighteen men are able to do the work without 
any diminution in the production of the finished rails. The rail 
trade is still quite as dull as when last alluded to in your columns, 
The United States are literally taking nothing in this branch at 
present, and have been the poorest of customers all throughout 
this year. Last year, on the contrary, at least 130,000 tons of rails 
were sent to the States from this town and locality. 

In the tire branch of manufacture the prevalent depression is 
quite as marked, there aps j hardly any orders on the books of 
local firms for that class of railroad articles. Steel tires, as is 
pretty well known, are not looked upon with the greatest favour 
by engineers, consequently tires made from the best iron are 
those now mostly asked for. They do not, perhaps, wear 
quite so long as the steel ones, but they are tougher and 
not so liable to break during frosty weather ; but even for 
this class of tires there is at present a demand of the 
slightest possible nature. In a certain sense, this dull state of 
affairs is owing to the very keen Belgian, French, and German 
competition for Continental contracts, but itis also in a still greater 
degree attributable to the fact that there are but very few buyers 
in the market. Our manufacturers are therefore being under- 
quoted in a way which does not augur well for the future state of 
their businesses, and to an extent of which an instance was 
quoted in THe ENGINEER a few weeks back. Taking both these 
facts into consideration, Messrs. John Brown and Company and 
Messrs. Brown, Bayley, and Dixon, have determined to reduce 


the wages of their tire men. In the one case, about 150 men have 
received notice of a drop of 20 per cent., and in the other 300 will 
be reduced 15 per cent. In the latter instance the men will in all 
reguen accede to the notice, and in the other there is very 
ittle Lamy say 4 of any serious resistance being offered, although the 
men urge that the drop is of too sweeping anature. They allege that 
the total advances received by them have been 10 per cent. only, 
whereas inglers, boiler-plate rollers, and other men obtained 
advances amounting to 474 cent, in the total. It should be 
stated the plate rollers and shi , &c., have also to submit to 
a reduction of 20 per cent. A special general meeting of the men 
thus affected was held at noon on Monday to consider the matter, 
Mr. John Kane, general secretary of the National Amalgamated 
Association of Ironworkers, being present. The men were called 
to this gathering by a circular, headed, ‘‘ Read slowly—think care- 
fully !” and the objects for consideration were put down as— 
‘*(1) To consider and arrange such plans as shall lead to a better 
feeling in the lodge; (2) to consider what line of action to lay 
down for the future safety of every member, as the signs of the 
times are not over encouraging; (3) to appoint auditors; and 
(4) to consider the report of the last council meeting at Cardiff.” 
The meeting was held in private, but I believe I am accurate 
in stating that it was attempted to devise some means ey 
the men who are out of work could be provided wi 
employment—an object which will be further ventilated at a 
public meeting before long. Mr. Kane addressed the meeting on 
the subjects enumerated. I may say that there is considerable 
distress in the families of those who are now thrown out of work 
after a long period of only slight employment, and that the con- 
dition of iol in every part of the country does not warrant the 
hope that they will readily meet with engagements. ’ 

A — meeting was held at Sheffield on Saturday night, at 
which Mr. Kane gave an interesting address, touching mainly 
upon the question of forming a federation of the trades unions, 
and the establishment of manufacturing enterprises on the co- 
operative principle by the trades unions. He strongly advocated 
both these measures. In the course of his speech he held that the 
present dull state of the iron trade was caused by the recent great 
commercial panic in America, supporting his argument by saying 
that the United States had —— Bm. bought more of our produc- 
tions than all Europe put together, and sine that as soon as trade 
revived there it would do the same in this country. In speaking 
of the establishment of co-operative ironworks, he gave them the 
timely reminder that when they got their own works or work- 
shops they would require customers ! 

A very large fort shield was rolled at the Atlas Works—John 
Brown and Company, Limited—on Saturday last, in the presence 
of several gentlemen, including Sir John Brown, Major Water- 
house, M.P., R. Tennant, M.P., and Charles Markham, 
Staveley. The plate is one of twenty-four of the same size, all 
being intended for the ‘‘ No Man’s Fort,” at Spithead. In order 
to produce this plate the furnace had been charged with seven 
moulds, each mould being of plates of iron 11ft. 9in. by 8ft. wide 
by 1ft. 54in. thick, The total weight of these was 28 tons 14cwt. 
3qr. 18lb. After having been duly heated the masses of iron 
were piled and passed through the rolls in the usual manner, the 
plate being then 25ft. Gin. long, 8ft. wide, and 7in. thick, and 
weighing about 25 tons 10 cwt. It was, when cold, taken to the 
shops for the purpose of being planed, drilled, and slotted. After 
these operations have been performed, and the bolt and port holes 
cut, the plate will weigh about 21 tons 1 ewt. 3qr.14lb. Itmay 
be Prard | that the rolling of this huge mass of metal occupied 
half an hour. Very much thicker armour plates have frequently 
been rolled at the same works, 

On Tuesday afternoon 100 tons of Acadian bar iron, bearing the 
mark of the letter Ain a diamond, were sold by auction. Ten tons 
realised £10 5s, ad ton, and the remainder sold for £10 per ton. 

The state of almost every branch of business remains very quiet 
indeed, with little prospect of improvement this side Christmas. 

The severity of the weather during the past week or two has had 
a marked effect on the house coal trade, although there is much 
quietude in steam coal and engine fuel. 

On December 1st many of the South Yorkshire and some of the 
East Derbyshire colliery proprietors advanced the price of house 
coal—some 6d., others 1s., and a few even 1s, 6d. per ton. Some 
of those who augmented quotations last month have not as yet 
announced a rise, but it may be stated that most of the large 
colliery owners participate in it. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

I REFERRED last week to the critical position of affairs in the 
Forest of Dean. They would now appear to wear a still more 
ominous character. Mr. Henry Crawshay has come forward, and 
taken up an attitude in strict antagonism to the other coalowners 
of the Forest, with whom he declares that he will not unite in 
enforcing a reduction. He maintains that trade is good and prices 
fair, and that his men shall not have their wages lessened. He 
has published this letter in the Welsh papers, and the effect has 
been like starting a mine. The Welsh colliers who have just 
been served with a month’s notice say that Mr. Henry 
Crawshay’s arguments apply equally to the Welsh coal-field, 
and that they will resist a reduction tothe uttermost. Weare on 
the eve of serious troubles, if the signs abroad are rightly 
read, Last week I was in Cardiff at the delegate meeting , 
and found quite a heated condition of things. It would 
seem that when the Coalowners’ Association entered into a com- 
pact with the men to continue the existing rate of wages after 
the last reduction intact until the end of the year, they agreed 
further not to make any change in wages until a conference had 
been held between themselves and the men. I have not a copy of 
the arrangement by me, but if I recollect rightly, the spirit of that 
arrangement, if not the letter, was that the conference should be 
preliminary to any notice, and that at that conference the men 
and masters should rationally discuss the reasons why a change 
was desirable or necessitated. The men now plead that this 
arrangement is broken, as the Coalowners’ Association met, gave 
notice for a meeting of the delegates, and at the same time inti- 
mated that a notice preparatory to a reduction would be given on 
the lst of December. Per there has been a little oversight 
here, but I know for a fact that the Coalowners Association met 
to deliberate on the pros and cons of a reduction on the Tuesday, 
and that on the previous Saturday the men had their notice of 
the masters’ intentions, To insure peace, and maintain the spirit 
of the arrangement, I would suggest the withdrawal of the notice 
for a month, and the me | of a conference between employers 
and men prior to the close of the year. 

Coal is low. The best steam is selling at 12s., and the Great 
Western has a heavy contract for screened coal at 10s. Coke is 
selling for 13s., and the demand is slight. This is a marvellous 
“— from 46s,, and even 50s., and a favour to get it at these 

gures, 

The Treforest Steel Works have only one furnace in blast ; 
Cyfarthfa, one furnace and three mills going; but I am sorry to 
hear that Mr, Orawshay is selling his horses. Eighty are to be 

ut up for sale in a week or nine days. Still, if Mr. tame f 
ollows the example of Mr. Hosgood, the manager at Plymout! 
Works, and will use small 1 tives instead, the wisdom and 
humanity of the step will soon be evident. 

When Cyfarthfa Works start again, the hot-blast will replace in 
a great measure the cold-blast principle. Plymouth coal works 
are in excellent trim, and under most judicious management are 
turning out large yields, In the Rhondda and the Ferndale 
valleys there has been great emulation of late in turning out the 
largest quantity. It is not a prudent course. Not only is there 
great risk to the machinery, but the men are misled, and think 








trade is better that it really is. The Taff Vale Railway Company 
are not only putting a superior carriage on the rails, but here and 





there are relaying with steel rails. This, for its heavy traffic, is 
both wise and economical. 
tions are on foot for giving éclat to the ing of the 

Alexandra Docks at Newport. These docks will be of vast 
importance, and will place Newport in better rivalry with Cardiff. 
A new steamer has been built for Cardiff for the Spanish trade. 

The iron trade continues dull, but quotations are not expected 
to alter until January. 
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ARCHAZOLOGICAL Discovery AT HERCULANRUM.—An important 
archeological discovery has lately been made at Herculaneum, 
viz., a silver bust of life size, and in an excellent state of preser- 
vation. It is impossible to say, at present, whether it is cast or 
worked with the chisel, or whom it may represent. It is said to 
be the first discovery of its kind that has been made either at 
Hercul: or Pi ip ii 

LorD BorTHWICK, in a recent address to the working men of 
Dundee on the subject of capital and Q@labour, expressed 
his conviction that the elevation of the masses in this country was 
in great measure in spite and not in consequence of self-im 
laws about short time and limited energies. He was also of 
opinion that if labour were as free as trade had become, they 
would all be in a still better position, and less liable to have their 
commercial supremacy affected by the action of the neighbouring 
nations, 

Bovu.LoGNe Harpour.—The commission appointed by the French 
Government to inquire into the plan for a projected deep-sea har- 
bour at Boulogne has just held its first sittings at that place. The 
new plan has been designed to overcome the objections to a former 
scheme which was rejected by the Council General of the Ponts et 
Chaussées, on the ground that it would cause the silting up of the 
present harbour ; and the total estimated cost of carrying it out 
is 124 millions of francs (half a million sterling), which amount the 
South-Eastern Railway Company has obtained parliamentary 
sanction to expend in meres harbour accommodation on the 
French coast. The new comprises a main pier 1400 metres 
in length, starting from the south-west angle of the battery on the 
south side of the present harbour, running in a west north-west 
direction, or almost parallel to, and at the distance of one-third of 
a mile south of the existing jetty, of which it will be three times 
the length ; a stone jetty 100 metres to the west of and parallel to 
the steam pier, built upon arches, to allow of a free passage to the 
current, and carried out abreast of the steam pier head, from which 
point it will bend eastward fer 600 metres, and assume the shape 
of a curved horn; an extension of the present east jetty 1200 
metres in a curved line towards the west ; a stone breakwater 300 
metres long running N.E. and 8. W., built off the entrance, leaving 
a passage of 200 metres at its south end and 100 at its north; the 
project also includes the reclamation of a large portion of the fore- 
shore. The Boulogne New Harbour Company ask fora concession 
for 99 years, at the expiration of which period the property will 
revert to the State,and the possession in perpetuity of the re- 
claimed land. The length of the new harbour will be over three- 
quarters of a mile, and the width upwards of one third of a mile. 
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THE SMITHFIELD CLUB SHOW. 


Encrygers who visit the annual show of the Smithfield 
Club at Islington ‘invariably hope to find something new, 
and are invariably disappointed; we suppose because they 
expect too much. For the members of our profession prize 
cattle have but an indirect interest, and pigs so fat as those 
exhibited have no interest at all. We have reliable testimony to 
the fact that in the ranks of cattle, sheep, and pigs, novelties are 
to be found every year; but this statement is to us a proof 
that farmers and cattle breeders are more easily satisfied in the 
matter of novelty than engineers are. We believe that under no 
circumstances is the same engine or implement exhibited twice 
at Islington; and as engineers and agricultural implement 
makers always do their best in preparing goods for exhibition, it 
is not prubable that a portable engine or a thrashing machine 
shown in 1874 will be precisely identical with one shown in 
1873; and as the tendency is always to improve on what has gone 
before, so it is certain that not only novelties, but good 
novelties, will be found by any one who cares to search 
for them in a modest and easily contented spirit, such as that 


| increase the evaporation by another pound at least. We should 
| be sorry to recommend any sweeping or radical changes in 
| @ design so generally satisfactory, but small matters, such 
} as the proportion of grate surface to heating surface, 
| the depth of a fire-box, the diameter of a blast pipe, 
| and other apparently trifling things of the same kind, exert 
|@ very powerful influence on the efficiency of a_ boiler, 
| as all who have built “racers” very well know. And we venture 
to think that a little more attention than they at present appear 
disposed to bestow might be given by some makers to such 
| matters. A good expansion gear may save fuel, but the differ- 
| ence between the results obtained from two boilers, one well, 
and the other badly designed, will tell far more forcibly on coal 
bills than anything which an “improved” expansion gearcan effect, 
| as compared with existing and not “improved” expansion valves. 
| We suggest to builders of portable engines that if they would 
leave the engine alone for a little time, and turn their attention 
| to the boiler, they would effect substantial improvements, 
| especially in points of construction affecting durability, such 
as facilities for cleaning. Of course, this suggestion will 
not apply universally, for the boilers made by some of 
the more eminent makers really leave nothing to 
| desired. But it is not difficult to find exceptions to this 
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which appears to actuate those who have dealings with cows, 
and whose talk is of fleeces and pigs. It is easy to say that there 
is nothing new this year at Islington. Whether the statement 
is made truthfully or not depends altogether on the definition of 
the word “novelty” which we are prepared to accept. In the sense 
that there is nothing particularly startling or suggestive exhibited 
this year under the auspices of the Smithfield Club it is quite 
certain that novelties are absent. But if we are content to class 
improvements in workmanship and in small matters of detail as 
novelties, it is equally certain that such things may be found at 
almost every machinery and implement stand in the building. 
We shall not attempt to describe exhibits minutely, but we shall 
try to give our readers a fairly satisfactory idea of those features 
which appear to best deserve attention. It is worth notice that 
as regards portable engines—a most important class of exhibits— 
all the efforts after improvement of the builders and designers 
appear to be concentrated on the engines, while the portable 
engine boiler of to-day is in almost every respect identical with 
that of ten years ago. The workmanship is in some instances 
better, and the quality of the plates is more satisfactory, but as 
regards proportions there is no change whatever, and we are left 
toassume that nothing can be better than the existing boiler. 
This is, however, only partially true; and it is probable that 
portable engine bvilers as ordinarily proportioned are susceptible 
of improvement. The ordinary commercial engine seldom 
evaporates more than 9 lb. of water per pound of the best coal, 
but little modifications in design might be made which would 
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AND CO.’3 EXPANSION GEAR. 

rule at Islington, and that at the stands of engineers whose 
engines are well designed and well finished, and in every respect 
superior to the boilers. It is to the least degree unlikely that 
the existing type of portable engine boiler can ever be improved 
away—the external form is all that can be desired, and ameliora- 
tion can only be effected, as we have pointed out, in detail. 
Thus, the calorimeter of tubes exerts a most important influence 
on the evaporative efficiency of a boiler ; but there are not more 
than half a dozen builders of portable engines who recognise this 
fact, or are in a position to act upon it. Before quitting this 
branch of our subject, it is worth while to call attention to one 
fact which reflects infinite credit on the builders of portable 
engines. Although the boilers of these engines undergo worse 
treatment than any other tubular boilers in the world, the ex- 
plosion of one is an extremely rare event, and this affords the 
best possible testimony to the care taken in selecting plates, and 
the precautions which are adopted to secure an ample margin of 
strength. 

The portable engines exhibited this year at Islington are, 
takenas a whole, betterthan any that have previously been shown in 
London. There is more solid workmanship, more evidence of 
thought, more care displayed in adopting means to un end than 
we have ever before met with. Of course, there are certain ex- 
ceptions to this, but the engineer, and indeed, the agriculturist, 
who is master of his jbusiness, will easily detect the exceptions 
without assistance from us. 

It is a noteworthy fact that there are but two exhibitors of 








traction engines, namely, Messrs, Aveling and Porter, and Messrs. 
Fowler. Whether the fault lies with the Legislature or not it is 
difficult to say, butit is certain that the popularity of the traction 
engine does not appear to extend in this country at least ; and 
we are apparently further than ever from the extended adoption 
of steam as a means of transport on common roads. To discuss 
this question fully here would be impossible. We may possibly 
return to the subject. 

We shall, iu speaking of the exhibits at Islington, adopt our 
usual course, and instead of describing the articles under distinct 
heads we shall classify the exhibitors, taking them, however, in 
no regular order. 

Messrs. Marshall, of Gainsboro’, exhibit two portable engines 
and a thrashing machine which deserve attention. The firm 
exhibited at Cardiff in July, 1872, a portable engine with a new 
arrangement of plummer blocks. The device was illustrated in 
our pages at the time. A wrought iron plate takes the place of 
the cast iron saddle or pedestal, and to the top of this is riveted 
a small casting with a dovetail grovve in it. The crank shaft 
plummer block has a projection which fits in the gruove, and 
the block is secured to the cylinder by a long tubular stay, 
through which the whole of the longitudinal strain passes. Jn 
this way the boiler is perfectly free to expand and contract, which 
would not be the case if a stay were used without the sliding 
arrangement. The expansion of an 8-horse boiler amounts in 
practice to nearly three-eighths of an inch, and for this reason the 
use of stays in the ordinary way has put a heavy strain on the 
plates of the boiler and on the nuts and bolts secming the 
pedestals and cylinder. This is totally avoided in Messrs. Mar- 
shall’s arrangement, which is thoroughly excellent. One of the 
engines shown at Islington by the firm is 9-horse power, and has 
the cylinders fixed at the fire-box end, an arrangement nut 
hitherto adopted by the firm for any portables of less than 
14-horse power. This engine is exceedingly well got up in every 
respect, and has an unusually long fire-box for burning wood. 
A neat 9-horse with wrought iron brackets stands close by, but is 
without stays to the brackets. ‘The firm alsoshowan extremely 
well designed vertical engine and boiler of 3-horse power, the whole 
mounted on a three-wheeled iron truck, by which it is rendered 
comparatively portable. Messrs. Marshall alao exhibit a thrashing 
machine which embraces several novelties. In the first place, two 
diagonal wrought iron straps are introduced at each side to pre- 
vent the frame sagging in the middle. In this so far there is 
nothing new, as such straps have long beep used; but hitherto 
they have been bolted permanently to the frame. Messrs. Mar- 
shall, however, only bolt them at the top ends ; at the lower ends 
they are fitted with screws and nuts, by which they can be 
shortened, and the machine braced up again should it in process 
of time tend to sag. This we regard as an important improve- 
ment. The drum is carried on a very substantial bridge of cast 
iron between two uprights, and this imparts unusual stiffness to 
a portion of the machine very liable to “work” and become 
loose in process of time. The machine is fitted with a ridiculously 
simple and perfectly efficient drum guard, and a very ingenious 
barley awner. This is a wire tube some 3ft. long and 13in. 
diameter, inside of which, instead of the old “chobber,” runs a 
small drum precisely like that of a horse thrashing machine, 
except that it has only three beaters. In order to make these 
approximate more or less closely to the wire tube, it has been 
hitherto the practice to make them adjustable with nuts, so that 
they can be brought nearer to or further from the centre; but the 
nuts are liable to work loose, and so the awner gets out of 
adjustment. In that exhibited, however, the adjustment is 
effected by inclining the blades or beaters at an angle with the 
shaft. They are very easily and simply secured in any required 
position, and the screw form imparted to the drum causes the 
propulsion of the barley through the apparatus. The machine 
is fitted with a new elevator. it has a strap and tins, but the 
tins are not cup-shaped, and the belt runs at at least twice 
the usual speed. The corn is thereby pitched to some distance 
beyond the top pulley, and none is spilt down the belt-box to 
be lifted over again. These are but little matters of detail 
easily overlooked, not strikingly novel, and yet effectually 
redeeming the Show from the unputation of a total absence of 
new things. 

Close to Messrs. Marshall's stand is that of the Reading Iron- 
works Company, who make a very important display, showing a 
16-horse condensing engine, with fly-wheel, &c., complete. This 
is, we venture to think, the largest stationary engine ever exhi- 
bited at Smithfield. The workmanship and design are very good, 
and we annex a diagram from an engine very similar to that 
exhibited, which are excellent the action of the valve 
gear being as nearly as possible perfect, while the consump- 
tion of fuel is in regular work under 2]b. of coal per 
horse per hour. This diagram was recently taken from an 
engine indicating but 16-horse power. The boiler pressure was 
88 lb.; the cut-off at \'5; hot well, 98deg.; vacuum, 27in.; 
injection, 54 deg.; revolutions, 59 per minute; coal, 1°9 Ib. per 
horse-power per hour. The same tirm exhibit several of their little 
horizontal engines of from 1-horse to 4-horse power. The ap- 
pearance of these engines has been much improved by the sub- 
stitution of a new governor for the somewhat unwieldy and un- 
graceful affair hitherto fitted to them. We were a little surprised 
to find at the same stand a steam thrashing machine, from which 
we are led to believe that the firm are again about to take up a 
branch of trade which they had almost abandoned, and in which 
they once enjoyed an excellent reputation. There is nothing 
specially noteworthy about the machine exhibited, but the 
samples of its work shown leave nothing to be desired. 
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Next to the Reading Ironworks Company is the stand of 
Messrs. Ruston and Proctor, of Lincoln, who exhibit a 12-horse 
double and an 8-horse single portable engine, and also a hori- 
zontal fixed engine, which, as regards finish, is one of the most 
attractive exhibits in the building. These engines are fitted with 
& very neat adjustable expansive valve gear, which we illustrate 
in the annexed engraving. The construction of this gear will be 
easily understood. 

The chief feature in this variable expansion valve gear consists 
in the mode of causing the governor to act upon the expansion 
valves, and in the motion of those valves being derived from the 
slide or bottom valve. Fig. 1 is a longitudinal section through 
the valve chest showing the valve face; Fig. 2 is a sectional 
plan; Fig. 3 is across section. The slide valve A has guides 
upon the back, on two of its edges, between which the expansion 
valves B B' work. From the back of each expansion valve pro- 
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jects a short arm }, passing between forked stops C C1, one of 
which is carried by a hollow brass spindle d, and the other by a 
steel spindle ¢, which passes through the hollow spindle d. A 
stuffing-box f is provided at the outer end of the spindle d for 
the spindle eto pass through. The two spindles may be moved 
backwards and forwards each independently of the other. Upon 
the usual forked lever spindle g of the governor is fixed a double 
lever h, the arm ¢ is connected by the link j to the hollow brass 
spindle at /; the arm / is connected by the link m to the internal 
spindle at n. The action is as follows :—The slide valve A gives 
motion to the expansion valves B B! until they are arrested by 
the forked stops C C'; the slide valve continues its motion until 
the steam is cut off by the ports in the slide valve passing under 
the expansion valve. This action is repeated during the back- 
ward and forward strokes of the piston, one forked stop serving 
to open the steam port on one side and the other closing the one 
ou the other side. It will be readily seen that as the governor 
rises or falls the hollow spindle d and the internal spindle ¢ are 
moved backward or forward by the action of the double lever A, 
and the forked stops C C' are caused to approach nearer together 
or further apart, thereby altering the point when the motion of 
the expansion valves is arrested, and consequently the cut-off of 
steam is varied, 

Messrs, Ransomes, Sims, and Head, of Ipswich, exhibit a large 
collection of ploughs, which maintain the high reputation of the 
firm, but present nothing specially claiming attention. The 
wooden ploughs, of which the firm turn out immense numbers, 
have undergone some improvements, the handles or stilts being 
made longer, and the whole implement put into better balance. 
The most noteworthy feature in this stand is the fine 14-horse 
portable with expansion gear, which drove Messrs. Allan Ran- 
some’s wood-working machinery in the International Exhibition, 
South Kensington, all last sammer. As this engine has already 
teen fully illustrated in THe Enerngeer for June 5th, 1874, it 
requires no further description here. As it stands at Islington 
it is fitted with Head and Schemioth’s straw-burning apparatus, 
which, as far as we can learn, is a perfect success. 

Messrs. Turner, of Ipswich, have their stand close to Messrs. 
Ransome’s. ‘They exhibit nothing new, but a great deal that is 
good. Their crushing mills of all kinds appear to be better finished 
than ever. Une or two high-speed portable engines with the 
patent expansion gear now so well known will also be found at 
this stand. The workmanship of these engines is very good, and 
we understand that the engines have given perfect satisfaction. 

Messrs. Woods, Cocksedge, and Co. show several of their excel- 
lent littie vertical engines, which we have frequently noticed 
favourably. We are pleased to see that in the matter of finish 
and workmanship these engines appear to improve year by year. 

The Beverley Iron and Wagon Company, Beverley, Yorkshire, 
have a very attractive display of carts, wagons, clod-crushers, &c., 
and a very well-designed portable engine of the type shown at 
Bedford last summer, and already noticed fully in our columns. 
It will be remembered that it is only recently that the firm 
went on a large scale into the portable engine trade. The pro- 
duction of such an engine as that shown this year reflects infinite 
credit on the firm. 

We h ve stated that only two firms exhibit traction engines. 
These are Messrs. Aveling and Porter and Messrs. Fowler, and 
it would appear that the trade in traction engines pure aud 
simple is rapidly falling into the hands of the first-men- 
tioned firm, Messrs. Fowler's being rather  self-propelling 
ploughing engines than hauling engines proper. The fact 
is probably mainly due to the circumstance that their great 
experience, acquired over along series of years, has enabled Messrs. 
Aveliug and Porter to produce a traction engine which will not 
break down, They have learned exactly where the ‘“ weak places” 
are in such engines, and they take care to make them in such a 
manner, of such materials, and of such proportions that they 
cease to be weak. ‘the best intentions in the world on the part 
of other makers or designers cannot compensate for a little want 
of experience in these things. Messrs. Aveling and Porter have 
taken years’ of steady practice, often under the most discouraging 
circurustances, to arrive at the designs which they now adopt. 


xception has been taken over and over again to their designs, 
but the Rochester firm have seen other designs brought forward, 
rise and fall, and they now reap a well-deserved reward for 


their patient perseverance, in the fact that the trade has almost 
wholly gone into their hands, only one other firm, Messrs. 
Burrell, of Thetford, so far as we are aware, doing much in 
traction engines, and Messrs. Burrell’s experieace in this type 
of engine is, perhaps, quite as extensive as that of Messrs. 
Aveliyng and Porter. Messrs, Aveling exhibit this year two 
traction engines and a road truck or lorry. They have nothing 
novel about them, indeed we do not see that there is any room 
for substantial improvement about such engines as those 
exhfiited. It is possible, however, that the firm would dispute 
this proposition, and assert that they are determined to do better 
still. 

The stand of Messrs. Howard, of Bedford, is much better 
arranged this year than usual, being less crowded, a result mostly 
due to the exhibition in another part of the hall of the Howard 
safety boiler, of which one section is shown. This boiler we have 
already described and illustrated, and it deserves to be specially 
mentioned that it differs in many essential particulars from the 
old type of Howard boiler, which has failed now and then from 
the giving way of a tube. It appears to be impossible that the 
tubes in the new boiler should boil dry, as they take water at one 
end and deliver steam at the other, and in this respect are 
much superior to the somewhat crude design of the first 
Howard boilers. This last type of boiler appears to include most 
of the features essential to any sectional boiler intended to be 
worked at high pressure, and the arrangements for bolting 
together are well designed, and mechanically proper in a very 
marked degree. Messrs. Howard shows a new small “ Inter- 
national” reaper of very neat design; it is moderate in price, 
and appears to be admiraktly well adapted for small holdings and 
moderately heavy or light crops. The workmanship and propor- 
tions are quite as good as in the normal “ International,” which 
is a heavier general purpose machine, better adapted for strong 
tall-growing crops, but which will not get over more ground in 
the day than its younger brother. 

Pursuing our way round the east end of the building, we come 


wrong with it. Perhaps the most remarkable feature about 
the engine is its colour. The fire-box and smoke-box are 
black, while the rest of the engine is painted a bright vermilion. 
It might be supposed that the effect:is one of meritricious gaudi- 
ness, but this would be a mistake, because the red employed is very 
rich and full in tone, and is plentifully relieved by black and by 
the bright work of the engine. The firm have adopted this 
colour as a species of trade-mark, and the effect is by no means 
unpleasing. The engine, as a whole, is a good, substantial, well- 
finished job. 

Not far off is the stand of Messrs. Burrell, of Thetford. The 
firm do not exhibit a traction engine this year, we believe 
because they had not one ready. They show, however, a very 
fine 10-horse power portable, one of the strongest engines of the 
power we ever saw, and fitted with a crank shaft bent out of the 
round, and of enormously large proportions. There is probably 
not a more serviceable engine in the building than this, and the 
workmanship and finish are very satisfactory. The firm also 
show a finishing thrashing machine of the kind which they 
export principally, although a considerable number of them are 
at work in the Eastern Counties, and give much satisfaction. 
The machine is of unusually large proportions, having a 
5ft. drum, and there are some peculiarities in the cleaning 
apparatus and for bagging the chaff which deserve notice. We had 
almost forgotten to state that the engine is fitted with one of 
the simplest arrangements for heating the feed-water yet brought 
out. By means of a single four-way cock waste steam in any 
quantity can be mixed with the feed, and the amount of feed 
and overflow can be regulated. In fact, every manipulation of 
the feed that can be required is all effected with the aid of a 
single cock. If this be not simplicity, we are unable to define 
that desirable characteristic of manufacturing. 

Messrs. Clayton and Shuttleworth, of Lincoln, have a large 
display of portable engines and thrashing machines ; but the 
most attractive object in the stand is one of those wonderfully 
finished horizontal engines with which the firm dazzle the world 
year after year, each year producing a new design. The 10- 
horse power engine exhibited is simply faultless in material and 
workmanship. We can say no more; it would be unfair to say 
less. The design is, as regards curves, more severe and angular 
than any yet produced by the firm. All masonry above the 
level of the floor of the engine-room is dispensed with, the bed- 
plate being carried on light curved legs, if we may use the word. 
The crank shaft is of the slab type, and without a flaw. The 
guide bars are totally new in design, and very simple. They 
are of cast iron planed out, and are solid, making an excellent 
job. The predominant colour is a French grey, but the varnish 
does not appear to have dried out satisfactorily, giving a kind of 
mottled appearance to the cylinder which is not quite satis- 
factory. It is strange that we should be driven to criticise an 
engine in the matter of varnish, but the truth is that Messrs. 
Clayton and Shuttleworth produce such dainty devices 
in the way of horizontal engines that we are com- 
pelled to estimate their merits on different grounds from 
those which we should adopt in considering other machines. 
The firm really represent high art in mechanical engineer- 
ing ; and perfection of workmanship and material being 
taken for granted, we are driven to estimate the merits of the 
designs on esthetical principles alone, and to weigh the effect of 
a curve, and to balance the effect of light and shade in a way 
that would be quite inappropriate in dealing with otherr engines. 
Of course, mere beauty of design has nothing to say to coal con- 
sumption, but as regards economy of fuel we have no doubt that 
such an art work as that under consideration would compare very 
favourably with engines less beautiful in design. 

‘Lhe next stand to that of Messrs. Clayton and Shuttleworth is 
that of Messrs. Fowler, Steam Plough Works, Leeds. The firm 
exhibit nothing specially novel if we except a new 6-horse power 
double engine set of steam-cultivating machinery, which will be 
found a most convenient apparatus for small farms. The engines 
are constructed so that the drum can be removed and the fore- 
carriage put back, thus rendering them quite as good traction 
engines as those specially manufactured for the purpose. They 
will be able tu plough, on an average, about 20 per cent. more 
than a roundabout set, and are very much more convenient for 
getting in and out of fields. No horses are required to move or 
to set down. ‘The engines are suitable for all agricultural pur- 
poses—such as steam cultivating, ploughing, and harrowing, or 
driving thrashing machines, and moving them about the country, 
&c. They also exhibit a double engine, 16-horse power (one of a 
pair), which is constructed entirely of wrought iron and steel. 
The roundabout system is represented by a set of the new tackle 
identical with that exhibited at the Royal Agricultural Society’s 
meeting at Bedford last July, and a light three-furrow plough 
and a five-tine turning cultivator. 

Messrs. Tuxford, of Boston, have a good display of portable 
engines, &c., which well maintain the reputation of the firm, but 
they do not show any novelty. 

Messrs. Tasker and Sons, of Andover, Hants, show a well- 
made portable engine with piston slide valve, and a thrashing 
machine. The engine is neat, and has some very good points 
about it, 

Messrs. Hornsby, of Grantham, make a large display. The 
most attractive of their exhibits is a fine 10-horse power portable, 
with the cylinder buried in the raised top of the fire-box shell. 
This engine is painted a somewhat new colour—a very pale olive 
green—the effect of which is pleasing. The finish of the engine 
is very good indeed, and the cast iron brackets for the crank 
shaft are of remarkably elegant design, the curves being har- 
monious and agreeable in no ordinary degree. The firm also 
exhibit a thrashing machine, with a new self-feeder and drum 
guard combined. The feeder consists of a roller covered with 
sheet iron, which revolves slowly, and passes the corn to be 
thrashed between teeth. The principal objection is that the corn 
has to be lifted to the height of a man’s waist before it can be 
got into the apparatus, which is, however, absolutely safe, as an 
accident could not well happen unless the feeder deliberately 
removed the whole of the gear, which can be taken to pieces and 
conveniently stowed when the machine is moving from one farm 
to another. Messrs. Hornsby also show a new reaper, in which 
the entire machine, together with the driver, is carried on a 
spring, a thing, we believe, never before accomplished. It is 

laimed that the introduction of this spring reduces the draught of 





to the stand of Messrs. Davey, Paxman, and Davey, of Colch 

The firm have recently started new works in Colchester on a 
very considerable scale, the old premises being almost wholly 
employed on the manufacture of the water-heaters which we have 
already illustrated and described. The firm exhibit a vertical 
engine and boiler fitted with the Paxman tubes, too well known 
now to need description. The workmanship of this engine and 
boiler is all that can be desired. They also show an 8-horse 
power portable with reversing gear. This engine is an ordinary 
“commercial” engine built to order, and is fitted with a very 
simple and efficient arrangement of water-heater. The pedestals 
are of somewhat novel and very excallent design, the ad- 
justment of the brass at the crank end of the shaft being 
elfected by a vertical key arranged so simply that no one 
who is fit to have charge of an engine at all is likely to go 





the machine, and enables the weight to be greatly diminished 
without any loss of strength, as all jolting and jarring are avoided. 

Mr. Lewin, of Poole, Dorset, shows a good portable, and a good 
vertical engine, and a thrashing machine. There is a steady im- 
provement manifest in the design and workmanship, and the 
exhibits are, on the whole, very satisfactory, but they include no 
special novelty. 

Messrs. Garrett and Sons, of Leiston, exhibit two or three 
portable engines of the normal type made by the firm, and an 
improved thrashing machine, in which the framing is much 
lightened and simplified. The firm have so long enjoyed a high 
reputation for excellent thrashing machines that it would be 
superfluous to praise this ; the finish is admirable, and the wood 
has been carefully selected and is very clean and goed. This 





machine, as well as a horse thrashing machine by the same firm, 
is fitted with an excellent drum guard, already illustrated in 
THE ENGINEER. 

Messrs. Robey and Co.’s most attractive exhibit is the new 
type of horizontal fixed engine and boiler which we illustrate on 
page 430. 

This engine is of 16-horse power nominal, having a pair of 
cylinders each of 9}in. diameter, the stroke of piston being 14in. 
The general arrangement of engine is similar to that of Messrs. 
Robey and Co.’s patent mining engine. The whole of the working 
parts of the engine are erected on a strong cast iron foundation 
plate, one end of which is prolonged to form an ashpit, and is 
fitted with damper doors. Upon this part of the bed rests the 
fire-box end of a locomotive boiler, the smoke-box end being 
supported on a crutch-shaped casting, which is bolted over the 
cylinders. By this system of making the semi-fixed engine, the 
objections to its use for permanent work are removed. The 
boiler is entirely free from any strain due to the working of the 
engine ; all the working parts of the engine are kept more per- 
fectly in truth with each other than is easy when they are 
attached to a boiler, and the whole construction is very sub- 
stantial and durable. The cylinders are steam jacketed, 
the condensed water from jackets and cylinder-cocks being 
conducted into a tank, which forms part of the bed-plate, and 
which serves as an admirable water heater, the feed being heated 
by the exhaust steam, part of which is diverted for this purpose, 
the remainder escaping up the chimney in the ordinary way to 
improve the draught. The feed pump is so arranged that it can 
pump either from the water heater or from a well into the boiler. 
The slide valves of this engine are worked by single adjustable 
eccentrics, the cut-off of which can be varied from three-quarters 
to one-eighth of their streke. The advantages of this kind of fixed 
engine over the ordinary kind with separate boiler, for the 
colonies, or other places where skilled labour is scarce, is very 
great; all the trouble and expense of expensive foundations, boiler 
seating, and a high brick chimney being avoided, as well as what 
is often an even greater trouble, the putting up of a number of 
lengths of steam, feed, and exhaust piping. In this engine every 
pipe is fitted and every joint made at the works, thus rendering 
the erection abroad a matter of but little trouble, time, or 
expense. These engines are now being extensively used for 
driving mills, brick-making machinery, and factories, and they 
are found not only to possess the before-mentioned advantages, 
but are stated to be at least 20 per cent. superior to the ordinary 
fixed engines in the matter of economy of fuel. 

They also show a thrashing machine, and a vertical engine 
with one of the new patent boilers first brought before 
the public at Bedford. This boiler appears to be specially well 
adapted for use with bad water, as the sharp turn which the 
currents have to take in entering the lower ends of the vertical 
water tubes seems to exert a peculiar effect in shaking, if we 
may use the word, the sediment out of the water into a com- 
paratively quiet place, from which it can be easily blown off. 

Stand No. 1 is occupied by Messrs. Tangye Brothers and 
Holman, who exhibit one of their well-known and excellent hori- 
zontal engines and “special” steam pumps of various sizes. The 
novelty in this stand is Holman’s patent condenser for application 
to the suction of “special’’ pumps. As a foreign patent for this 
condenser is not quite complete at this moment, we do not 
feel at liberty to describe the condenser in detail. It must not 
be confounded with Cherry’s condenser, exhibited by the same 
firm at Islington, and also last summer at Bedford. A good 
deal of correspondence has recently taken place in our pages on 
the merits of a condenser fitted to one of Messrs. Tangye’s 
pumps. This condenser is Holman’s, not Cherry's. The 
peculiar advantage of the condenser is most apparent when the 
disparity between the sizes of the steam and water pistons 
is greatest. The arrangement is very neat and extremely simple. 
At a future period we shall illustrate it. 

Along the west end of the building some excellent engines and 
machines will be found exhibited by Messrs, Nalder and Nalder, 
of Wantage, and Messrs. Gibbons, of the same town. The work- 
manship and design are good, but there are no novelties calling 
for special comment. 

Messrs. Brown and May, of Devizes, have long been known for 
the excellence of their portable engines ; they exhibit two—one 
8-H.P., and a 24-H.P. We notice that the pattern of the last is 
identical with that of the first, so that all the engines now made 
by this firm are alike except in size. On looking over the cata- 
logue of this firm we find that they allow rather more cylinder 
room per nominal horse-power than most other firms in the trade, 
either the stroke or the diameter of piston being in excess of that 
usually considered sufficient. They have not stated their reasons 
for a departure from customary practice, which may escape the 
notice of many people. 

At the stand of Messrs. Wallis and Steevens, North Hants Iron- 
works, Basingstoke, we find a very neat 3-horse portable engine, 
which we illustrate at page 430. ‘This engine is one of a series of 
newly designed portable engines now being made by the firm, and 
embodying in its construction several improvements; and we find 
evidence that care has been taken to make the engine very 
efficient, and to employ the smallest number of details possible. 
It is fitted with a patent feed-water heater, approximate para- 
bolic governors, &. The cylinder is steam jacketed, and cast 
with the steam chest. The jacket is open to the boiler, and not 
affected by the stop-valve, therefore when there is steam in the 
boiler it finds its way into the jacket, always keeping the cylinder 
hot ready for work. The cylinder jacket and bush are separate 
castings ; the former is bored, aid the latter turned to suit ; 
and then the bush is forced into ii. place, making a steam-tight 
joint between the two. This cylinder has several advantages 
over those cast entire: First, a sound casting can always be in- 
sured ; secondly, there are no jacket ports to be stopped up; 
thirdly, the jacket and steam chest are cast in ordinary metal, 
easily shaped, &c., and the bush is cast in hard metal. The 
stop-valve is not liable to stick—it is of the wing pattern, with 
mitre seat, but in the place of wings it has a cylinder open at the 
top, turned to fit the steam-pipe and seat, with four triangular 
ports cut through this cylinder, the apex of these ports being 
downwards ; the stop-valve also opens downwards, therefore the 
admission of the steam can be well regulated. The safety-valve 
is placed on the top of the cylinder in communication with the 
jacket ; the joint at the end of the lever is left square to form a 
stop in case the spring of the balance should break, to prevent 
the valve flying out. The weight of the lever, &c., is caused to 
act on the bottom of the valve instead of on the top. The piston 
is fitted with cast iron rings, steel springs,’ and steel piston-rod. 
There are two slide-bars, one top and one bottom, with cast iron 
hollow crosshead, to receive small end of connecting-rod inside, 
with bearing surface for bars top and bottom, and it is fitted with 
a gudgeon taper at both ends, with a nut on one end and a split 
key through. The governors are approximate parabolic (crossed 
arms) and direct-acting ; the design of the stand is a step quite 
out of the beaten track of portable engine governor stands 
generally. The stand also forms a guide for the slide valve-rod. 
The force pump ——— on the top of the water-heater, at the 
smoke-box end, and worked by a separate eccentric on the end of 
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the crank shaft. The fore carriage is made of iron with ball and 
socket locking-bearing, with stop cast on, so that locking chains 
are dispensed with ; the splinter-bar is made of angle iron. The 
engine is mounted on wood travelling wheels. 

The dimensions of the engine and boiler are as follow:— 
Diameter of cylinder, 5}in.; length of stroke, 9in.; diameter of 
crank shaft, 2}in.; diameter of crank pin, 2io.; diameter of piston 
rod, lin.; depth of piston, 2}in.; stroke of valve eccentric, 2in.; 
lap of slide valve, gin.; size of steam port, din. by 34in. long ; 
size of exhaust port, ljin. by 34in. loug; diameter of pump 
plunger, 1}in.; stroke of pump, 2in.; diameter of fly-wheel, 4ft.; 
width of fly-wheel, 44in.; speed, 175 revolutions per minute. 
The dimensions of the boiler are as follow:—Width of outside 
fire-box, 2ft. 6jin.; length of outside fire-box, 2ft. lin.; height of 
outside fire-box, 3!t. 44in.; barrel, 2ft. Ofin. diameter and 4ft. 3in. 
long; smoke-box, 2ft. 6jin. diameter and Ift. 3in. long; ash-pan, 
din. deep; fourteen tubes, 4ft. 9in, long, 2jin. external diameter ; 
grate area, 3 square feet} fire-box heating surface, 28°5ft.; tubes, 
46'5ft.; total heating surface, 75-0ft. 

Messrs. Alexander and Son, Corinium Ironworks, Cirencester, 
exhibit a well-designed 10-horse portable engine with variable 
expansion gear, which can be altered by hand. The gear for 
effecting this is shown in the accompanying engraving, and will be 
readily understood. The firm also show a very neat little engine 
with a cylinder 4] diameter by 8in. stroke, which we illustrate 

t page 435. This engine has been designed to contain the 
 Mallest number of working parts consistent with easy adjust- 
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ment of those details undergoing friction, and to combine 
strength, durability, simplicity of design, with lowness of price. 
The main frame is well designed, the metal being placed where 
the strain takes place, namely, on the centre line of the engine. 
The cylinder is firmly secured to the main frame, which termi- 
nates at one end in the cylinder cover, the whole being supported 
by a massive foot, which is securely bolted to the foundations. 
The crank shaft is carried in an angular pedestal, thus termi- 
nating at the other end, the main frame forming at its base a 
similar foot to the one at the cylinder end. The crosshead 
guides and connecting rod end are adjustable. The pump is of 
short stroke, driven by an eccentric; the valves and working 
parts are of brass. The engine is controlled by a high speed 
governor, combining an ordinary stop valve with an equilibrium 
double-beat throttle-valve, thus perfectly regulating the speed of 
the engine. 

We notice at the stand of Messrs. Ashby, Jeffery, and Luke, of 
Stamford, some excellent specimens of vertical engines on 
multitubular and patent boilers. They are very simple in 
construction, and appear to be plain, useful engines. This 
firm also exhibit several very good chaff-cutters with wrought 
iron frames and wrought angle iron legs, well adapted for exporta- 
tion, as being so much less liable to fracture. Their steam power 
cutters have double safety apparatus worked by foot as by 
hand. This is an important improvement as an extra protection 
against accident. 

In a very conspicuous place in the hall will be found a section 
of the Howard boiler, to which we have already referred, and a 
somewhat roughly made thrashing machine exhibited by Messrs. 
Willsher and Co., of Braintree, Essex. This machine embodies 
more than one excellent feature, however, especially in the con- 
struction of the framing, and as we propose to illustrate it in an 
early impression we shall not say more about it here. 

We noticed that Messrs. Cambridge and Parham, of Bristol, 
showed specimens of their horse gears in different sizes, suited 
for four horses down toa pony gear. The gears are fitted with 
two, three, or four poles as required, and are arranged in many 
cases for driving two mules abreast in countries such as South 
America and the Cape 

It is quite certain that we have not noticed all that is shown 
under the galleries in the building at Islington, but we have 
endeavoured to call attention to those things which proved most 
worthy of notice. Asa whole, however, we must in justice to a 
considerable number of exhibitors—whose names even we have 
not space to mention—state that we have never seen so little 
bad, and so much good, work exhibited under the auspices of the 
Smithfield Club. This applies not only to design, but to work- 
manship, and, as far as it is possible to judge, to material. 

A whole host of reaping machines were exhibited, but we 
failed to find much that was novel. Probably the most interesting 
stand was that of Mr. Walter Wood, of Worship-street, London. 
The machines he exhibits, are, however, so well known and so 
widely used, that it seems almost unnece: to enter into 
description, and they are presented for 1875 with little or no 
difference from the machines of the t season. The gearing 
of the mower driving wheels, and of the ratchet and gear, have 
been made coarser ,and the ratchets are secured to the main axle 


by a spring, so that they are kept in position when the wheels 
are removed. The speed of the machine remains the same. A 
new and very ingenious connecting rod holder, by which the 
necessity of removing nuts in the case of taking out the knife, 
is obviated, and which is firmly locked when the knife is in its 
place, is the principal novelty in the mower. On the reaper we 
notice a new and exceedingly neat seat standard and ground wheel, 
but outside of these it appears to us the same. No fewer than 
20,430 of these machines have been made and sold in 1874, and 
in the various field competitions of Europe the number of prizes 
received by Mr. Wood are astounding. But these facts are 
arguments which explain to us why Mr. Wood has to make so 
few changes in his useful and durable machines. 

Messrs. Barford show models of their stack elevators and plough- 
ing gear, which we have already noticed as shown at Bedford. 

The galleries contain a miscellaneous collection of implements 
which it would be simply impossible to attempt to notice 
seriatim. Among the more interesting stands is that of Messrs. 
Hayward Tyler and Co., of Whitecross-street, London. In addi- 
tion to the well-known “ universal” steam pump, they exhibit a 
new type of boiler-feeder for working under a pressure of 120 lb. 
By a very simple modification the cylinder is reduced in length, 
the well-known valve gear being still retained, the equivalent of 
that portion of the piston length removed being supplied by a 
segmental projection working in a bracket. The principle has been 
applied to large pumps with success. They also exhibit an appa- 
ratus for washing out portable boilers which cannot fail to prove 
serviceable, as the stream is thrown with a volume and force 
which will do the work of removing mud efiectually. 

In drills, the most noteworthy exhibits are those of Messrs. 
Holmes and of Mr. Reid, of the Bon Accord Works. At the 
stand of the latter gentleman we noticed a neat model of 
Suckling’s high-pressure boiler. We understand that one of 
these boilers, made by Messrs. Ormerod, has been at work for 
some time in Liverpool with excellent results. 

Suckling’s patent intermittent feed chaff-cutter is also shown, 


THE First Scotcn Cotton Factory.—We have in these pages 
—says the Furniture Gazette—always treated as interesting any 
old records of our past industrial progress which enabled us 
to realise the changes British manufactures have undergone in 
the course of years. Perservering in this policy, we this week 
extract from the journal of a Frenchman who travelled through 
England, Ireland, and Scotland in 1811, a short description of the 
first factory established in Scotland for the manufacture of cotton. 
** We stopped a moment at a cotton manufactory; it was the 
first established in Scotland, and the most considerable. It is 
certainly a prodigious establishment. We saw four stone build- 
ings, 150ft. front each, four storeys of twenty windows, and several 
other buildings less considerable ; 2500 workpeople, mostly 
children who work from six in the morning till seven at night, 
having in that interval an hour and a-quarter allowed for their 
meals ; at night, from eight to ten for school. These children are 
taken into employment at eight years old, receiving 5s. per week ; 
when older they get as much as half-a-guinea. Part of theminhabit 
houses close to the manufactory, others at Lanark, one mile dis- 
tance; and we were assured the latter are distinguished from the 
others by healthier looks, due to the exercise this obliges them totake. 
Four miles a day, eleven hours of confinement and labour, with the 
schooling thirteen hours, is undoubtedly too much for children. I 
think the law should interfere between the encroachment of 
| avarice and the claims of nature. I must acknowledge, at the same 
time, that the little creatures we saw did not look ill.” 

GERMAN ARTILLERY.—-A correspondent of the Zimes writes :— 
‘The committee of the Reichstag, after a prolonged discussion of 
the Landsturm Bill, has come to a definite resolution rejecting 
| clause 3, which allows the Government to incorporate Landstur:m 
| battalions into the Landwehr. f the Reichstag adopts this 
decision it will destroy the marrow of the scheme, and the Govern- 
ment, surprised and a little irritated at the determination of the 
committee, is, of course, preparing an energetic opposition to it. 
There is no doubt that the Reichstag will reject the resolution of 
the committee, for it will understand that this would be almost 
tantamount to the rejection of the entire bill. It will be 
remembered that 400 millions of the war indemnity were reserved 
for the restoration of the war matériel disorganised during the 
campaign, It was necessary to provide for the requirements of 





which embraces several novel features. It is of very simple desi.n 
and construction, easily managed, and not liable to injury. Upon 
the usual knife-shaft a cam is arranged, the shape of which depends 
upon the number of knives with which the machine is fitted. 
This cam in revolving gives motion to a sliding bar carrying two 
pawls or fingers of such shape that they are always in contact 
and give motion to their respective ratchet wheels, which are 
keyed upon one end of the feed or tooth-roll spindles. On 
turning the handle attached to the knife-shaft, the cam in re- 
volving pushes the sliding bar forward, and the pawls being as 
before stated in contact with the teeth of the ratchet wheels, the 
feed rolls are made to describe part of a revolution, and in 
doing so propel the material the required length. During the 
process of cutting the sliding bar is carried back to its 
first position by the aid of a finger working in contact 
with the back of the cam, and is ready to commence the 
forward stroke immediately the cut is completed. In this 
manuer the feed is made to be intermittent ; for when the knife 
is cutting the feed is always at rest ; the interval between the 
cutting being made available for bringing the hay or straw up to 
the knife. To alter the length of cut in the intermittent feed 
chaff-cutter, in place of having an arrangement of wheels and 
spindles, as in other machines, a collar is fitted on the aforesaid 
sliding bar. The position of this collar can be varied, so that in 


cutting the short length of chaff, it prevents the sliding bar | 


coming back the full stroke of the cam, which is equivalent to 
having a cam of reduced throw. The collar is made to slide on 
the bar, and can be fixed in any required position by the aid of a 
thumb screw. This machine works very smoothly and quietly. 

Mr. T. Davey, of Croft Hole, St. Germans, Cornwall, exhibits 
his patent turn-wrest plough, which has taken a very considerable 
number of local prizes. ‘This appears to be a very handy and 
simple plough, very suitable for turn-wrest cultivation. 

We noticed at the stand of Mr. T. B. Ayshford, of Walham- 
green, an adjustable dog-cart, of neat design, aud fitted with a 
very ingenious mechanical arrangement for shifting the centre 
of gravity. 

‘Taken altogether, we venture to state that a more interesting 
exhibition of machinery and implements has never appeared at 
Islington. The weather, too, has been unusually good, and-there 
has been plenty of light to see what was to be seen, and the 
lamentable events of last year, when the fog killed the cattle 
and half stupefied the wretched exhibitors, who picked their 
way with hand-lamps about their stands, has not been re- 
peated. The ventilation and lighting of the hall have been 
wonderfully improved, and there is an almost complete absence 
of the somewhat oppressive smell which has hitherto pervaded 
the hall. The attendance has been large, and we think that the 
pecuniary results of the meeting have been found quite satis- 
factory by the Smithfield Club. 








SourH KEnsincton MuseuM.—Visitors during the week end- 
ing 5th December, 1874: On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 7739; mercantile marine 
and other collections, 499, On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m. till 4 p.m., Museum, 1929; mer- 
cantile marine and other collections, 52. Total, 10,219, Average 
of corresponding week in former years, 9323. ‘otal from the 
opening of the Museum, 13,880,135. 


ENGINEERING Society, Kine’s Couttece, Lonnox.—A general 
meeting of this society was held on Friday at 4 p.m., when Mr. E, 
W. Anderson read a paper on ‘‘ Centrifugal Pumps.” The author 
began his paper by stating that the word “centrifugal” was erro- 
neously applied in most cases, as the greater portion of so-called 
centrifugal pumps were not worked by centrifugal force, but by 
the blades of the fans wedging up the water. He then went on to 
describe in historical order some of the earlier forms of pumps, and 
explained where they were defective. He then described more 
minutely the Appold pump as now manufactured, gave some of the 
formule for calculating the throw, &c., and explained the advan- 
tage of the involute fan, which has been lately introduced, over 
the old form. He concluded by giving some of the uses and appli- 
cations of centrifugal pumps. The paper was illustrated by a 
great number of excellent diagrams, some models of fans, and a 
complete pump of the modern form. 

M. Victok DE LEssEPs and Mr. Stewart have printed their 
report upon the journey they recently undertook for the purpose 
of tracing out a railway line between Turkestan and India. It 
appears from the report that, baffled by the Hindoo Koosh, they 
turned east, and found Kashgar to be connected by open and 
very gradually ascending valleys and plateaus both with Khokand 
and Cashmere. That this is undoubtedly so was repeatedly stated 
two years ago in the Russian intelligence of the Zimes. M. de 
Lesseps thinks that the most practicable road starts from Lahore, 
and reaching Serinagapur by the Valley of the Jhelum, proceeds 
through the Sotchil and Karakorum Passes to Yarkand, Kasagar, 
Khokand, Tashkend, Orenburg, Ekaterinburg, and Moscow. We 
may add that the Russian Government are in no hurry to act 
upon this advice. They will for the present content themselves 
with constructing a line from Orenburg to Southern Siberia, | 


363 batteries and 166 columns of munitions. Provision has been 
| made in the course of this year for 196 batteries and 115 columns of 
munition ; 348 light field guns have been ordered of Krupp, and 
1830 heavy guns, 2538 gun carriages, 2530 limbers, 2045 wagons 
for 94 columns of artillery munitions, 4356 wagons for 363 batteries, 
| 77,213 chests for projectiles, 84,347 cases for cartridges, &c. The 
munitions required for 278 tield batteries for the reserve for the 
park of munitions is estimated at 325,000 shrapnel shells, 50,000,000 
| cavalry balls to fill these shells, 458,072 cartridges, 814,068 
| grenades, 2,309,310 kilogrammes of coarse powder, and 354,120 
|}metres of silk. All this has been manufactured during the 
| present year. Forty guns of 12 centimetres diameter have also 
been cast ; 40 short guns of 15 centimetres, with their carriages, 
| 1295 gun-carriages have been adapted for siege guns, and 137 svee 
guns of 15 centimetres, and 723 bronze guns of 12 and 15 centi- 
metres have been transformed.” 

Sik JoHN HawksHAw’s Visit TO Brazit.—The Anglo-Bra- 
zdian Times of November 7 says :—Sir John and Lady Hawkshaw 
; return in the Tiber to England, Sir John having completed his 
| examination of the ports upon which the Government had desired 
| his authoritative report His staff of assistants, however, remain 
to complete the details requisite for adecisive report. The Anglo- 
Brazilian Times adds :—Sir John expresses himself greatly grati- 
| fied with his visit to the Brazilian Empire, and speaks in high terms 
of the hospitality he has experienced in it and of his courteous 
reception by his Imperial Majesty and the Ministery. Our 
Polytechnic Institute naturally paid all respect to this distinguished 
engineer, and did itself the honour of electing him an honorary 
member of the society, at an extraordinary meeting convened for 
the purpose. Doubtless, in the course of his trip, Sir John’s 
trained eye and scientific mind have found much to note, and 
probably some of his observations while in Brazil may yet see the 
light of publicity. Among other things, we believe Sir John’s 
evidence may be had in favour of the high longevity of life and 
of other patriarchal qualifications not uncommon in Brazil. In 
his visit to this country, at the earnest invitation of the Imperial 
Government, Sir John Hawkshaw has rendered a most important 
service to it, and the results of his commission must redound greatly 
to its advantage and furnish another laurel to the wreath he 
has woven in his numerous commissions at home and abroad. 
Lady Hawkshaw accompanied Sir John on nearly all his trips to 
the ports examined by him, and her frank amiability and thirst 
for information endeared her to all who met her. Few, indeed, 
have wakened in so short a time as general esteem and liking as 
Sir John and Lady Hawkshaw have in Brazil. On the eve of de- 
parture Sir John sent a cheque for £300 to the treasurer of the 
Polytechnic Institute, to be invested and the interest to be applied 
from time to time to give a gold medal to the student sending in 
the best paper on any engineering subject. No doubt the medal 
will be called the Hawkshaw Medal, and will be looked upon in 
Brazil as an object of honouring competition. 

‘THE Frencw Coat Commission.— The report of the French com- 
mission of inquiry into the coal industry ot that country has just 
been made public, and deals very exhaustively with the subject of 
what is termed the * coal crisis.” So far as France is concerned, 
the report states that the crisis is of foreign origin, having com- 
menced in England, six months later proceeded to Belgium, and 
nine months afterwards to France. The cause of this crisis is 
attributed to the largely increased demands of the iron trade, 
which from 1871 to 1873 largely augmented its production, It is 
pointed out that the intensity of the crisis in the French coal 
producing districts has been in inverse ratio to the distance from 
the English and Belgian mines. The number of coal concessions 
in France is stated to be 612, covering an area of 540,000 hectares; 
of this number of concessions 277, covering a large extent, are not 
worked for various reasons, while 335, covering 371,000 hectares, 
are being worked, and furnish, it is stated, upon the whole a pro- 
duction of coal amounting to no greater figure than 17,000,000 of 
tons annually. It it worthy of notice too, that of late years this 
production has been very largely and rapidly increasing ; but not- 
withstanding such a rapid increase, there is still a large difference 
between the production of coal in France and the consumption. 
In fact the deficiency is stated to be about 30 per cent., for while 
the production is about 17,000,000 tons, the consumption amounts 
to 21,000,000 tons, thus leaving the 7,000,000 of tons of deficiency 
to be made up by importation. In view of this state of atfairs 
the commission urged the importance of all reasonable measures 
being adopted for the purpose of increasing the coal production 
of the country, so that the demand may not largely exceed the 
supply. The State, it is pointed out, should encourage the research 
for new coal beds, and asa means of doing this, should intrust 
mining engineers with preparatory geological investigations, which 
should form the basis for the researches of private industry. 
Further, with regard to the authorisation for the sale of the mines 
of any basin, or for their amalgamation in the hands of a large 
mining company, the commission recommend that assurance should 
be given for the supply of public consumption tothe same extent 
as was previously provided for by those mines. With regard to 
mines not worked for the alleged reason of their being unpro- 
ductive, it is further mentioned as desirable that if the concession- 
aire, after being allowed a certain jtime does not work them, they 
are to revert to the State to be disposed of, if advisable, to other 
concessionaires. The commission also report that the railway 
tariffs for the carriage of coal present great inequalities, and 
they call attention to the subject, so that reform may be intro- 
duced. It is mentioned indeed that there are some mines of 
which the yield would be important, which are condemned to 








From this trunk line another may eventually be branched off in | inactivity in consequence of the absolute want of railway transport. 





the direction of Tashkend. At the same time, the project of a | In conclusion the commission deprecate the idea of State inter- 


canal between the Caspian and Aral is still under discussion, 


vention in working the mines or in the sale of their productions, 








426 THE ENGINEER. Dee. 11, 1874. 








CANAL WORKS IN ITALY—AQUEDUCT OVER THE DORA BALTEA. 


(For description see page 434.) 


FIG.27 AQUADUCT OVER RIVER DORA BALTEA 
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SMITHFIELD CLUB SHOW.—SEMI-FIXED ENGINE. 


MESSRS. ROBEY AND CO., LINCOLN, ENGINEERS. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


MESSRS. PEASE’S NEW MILL AT DARLINGTON, 

S1r,—As an old correspondent I claim the privilege of saying a 
few words concerning a description of the above mill which 
appeared in last week’s ENGINEER. It is therein stated that ‘‘ the | 
large chimney is now one of the most prominent sights to the | 
traveller approaching Darlington,” which statement is only too | 
true. I suppose that its dimensions, which ure given in the 
description, are also correctly stated, although they show it to 
have considerable taper, whereas really the thing seems to be | 
nearly parallel. This parallelism constitutes its main offence to | 
the eye, and is caused, I believe, not so much from deficiency of | 
batter or taper, as from neglect of due proportion of height to 
diameter, so that had it been carried up half as high again, it 
would have formed a more pleasing as well as a yet more prominent 
sight. It is meanly finished at the top by a few slightly project- 
ing courses of fire-brick but would have deserved to be less 


forcibly described as plainly |finished, were it not fora ring or | town he will see three or four iron works chimneys that he cannot 
collar, formed like the top of projecting courses of fire-brick, fail to admire—I mean those at the Darlington Iron Company's 
which encircles the shaft some ott. or 10ft. from the top. Iknow works. They are of octagonal section, like the monster I have 
perfectly well that were I to inquire as to the purpose served by , been considering, but the eye follows with pleasure their tapering 
this collar, that I should be told that the shaft would look bare | lines, which run unbroken from the base until they curve out into 
without it, for I know that most designers of chimneys have a | cast iron crowns so exceedingly shapely that they might have been 
shivering dread of bareness, and prefer anything to decent poverty. | modelled from the expanded tube of a convolvulus. The descrip- 
Your readers, if they ever look up at chimney stacks, will he | tion that we are considering tells us that the splendid engine house 
aware that they are not unfrequently finished in the same is 68ft. long by 20ft., lined with enamelled bricks and ceiled with 
manner as the one described, although only a few of them may | pitch pine, so that we learn from this that it is not poverty that 
have observed that the presenve of the lower encircling collar in oe stopped the chimney at its present height and crowned it 
every chimney mars its aspect beyond atonement by any good | with a dirty-looking excrescence of fire-brick. It is matter for 
design or workmanship in cap or crown that may be built above it. | surprise that we are told nothing of the splendid pointed window 

Darlington is a town not unpicturesque. The traveller ap- | of ‘the engine house, with its elaborate stone pillars and its im- 
proaching Darlington may see besides the big chimney two or | mense area of plate glass—-nothing of a decorated pediment, the 
three well-proportioned church spires and a few other prominent | cost of whose execution alone would have put up the chimney 
edifices that may not offend his critical eye; he will observe that | several feet higher and have } for a becoming finish at its 
most of the old chimney stacks in the body of the town are of | orifice. I can only hope that those concerned in their production 
modest dimensions, and for the most part defy criticism by humble | have already discovered how grave has been their misappropriation 
simplicity alone. If he look towards the high north part of the | of men’s labour, and that this letter may assist in aking them 
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ashamed of what they have done. I may add that the exhibition 

within the plate glass consists mainly, to a street passenger, of a 

large cast iron panelled box--evidently the condensers of the engine 

—and a pair of exceedingly formal-looking governors. Y. 

Darlington, Dee, 3rd. 
HOUSEHOLD BOILERS, 

Sin,—Referring to the letter appearing in your impression of 
the Gth ult. from Mr, Thomas Holt, of Liverpool, upon the use of 
safety valves for the above, we beg to state that we have been 
makers of these valves for some years, and have sold a great quan- 
tity. In no case have we found anything to support the assertion 
made by Mr. Holt as to the valve setting ; and as a proof of its 
usefulness, we beg to hand you copies of testimonials from two 
weil-known Lancashire firms, who have had considerable experi- 
ence in this class of work, Isaac STOREY AND SONS. 

Hurass and Copper Works, Cathedral-yard, Manchester, 

December 3rd. 

[The testimonials referred to by our correspondents are quite 
ee but we think it unnecessary to reproduce them, — 
Ep. E, 


THE 








BITUMINOUS DEPOSITS OF THE VALLEY OF THE 
PESCARA, SOUTH ITALY. 

Sir,—The vast deposits of bituminous limestone situated in the 
valley of the Pescara are of great commercial value, and can be 
easily and cheaply worked. The district is little known, but in a 
few years, I believe, several companies will be at active work in 
excavating the ore and extracting the bitumen. I spent five weeks 
inspecting the district professionally last spring, and carried out 
experiments to ascertain the commercial value of the minerals, and 
the best modes of extracting the bitumen, and also the manufacture 
of oil direct from them. 

The bituminous rocks of Rocca Morici, San Giorgio, Aqua 
Fredda, Santa Maria, Fara San Martino, Santa Liberta, Fonticelli, 
Chiuse, Arrenario, Fondocello, Crocifisso, and Romana are all in 
the province of Chieti, and for the most part are found in the 
valley of the Pescara, A railway runs in the valley within a few 
miles of the deposits, connecting with important lines and ports. 
Labeur is abundant at less than 9d. per day, while wood and peat 
for fuel are to be had at about 8s. per ton for wood and 5s. for 
peat, delivered at most of the mines, as the deposits are termed. 

The limestone, with which the bitumen is impregnated, varies in 
character and composition in several of the mines. While the 
mineral is always calcareous, it is in the generality of places mag- 
nesian limestone, but in a few of them it is gypsum and selenite. 

The amount of bitumen in the ores varies from a few per cents. 
to fifty, and it becomes a matter of great importance in selecting a 
mine —which is to be had for a merely nominal sum—to pay special 
attention to the experimental determination of the amount of 
bitumen as derived from a great many trials. Much experience is 
required to know by sight a very good from a very moderate sample. 
I have seen many samples apparently very rich in bitumen yield 
but little when tried. 

The best mode of extracting it is by ‘‘ Bennie’s patent retort for 
manufacturing refined bitumen,” which allows of a continuous 
and uninterrupted working. Mr. Geo, Bennie, has frequently 
visited the bituminous deposits, and has, after minutely studying 
the matter, devised and patented this apparatus in Italy, which 
certainly appears to me to supersede all other kinds at present 
used from its simplicity, cheapness, effective and continuous 
working, The bitumen so produced is practically pure, and can be 
sold at present in London at £6 per ton, while it costs only 
£1 2s, Gd, per ton to produce it at the mine. One ton of mineral 
can be raised at the rate of 1s. 6d. 

When the bitumen is distilled 1 ton yields 100 gallons of oil of 
specific gravity 955, giving 25 per cent. burning oil of excellent 
quality, and 62 per cent. of heavy lubricating oil of 950 gravity. 
Crude oil is sold in Italy at 8d. per gallon, and burning oil is 
readily bought up wholesale at 2s, per gallon. 

There is a very high rate of import duty on burning oil in Italy, 
10d. per gallon being levied on all burning oil imported. Conse- 
quently the oil commands more than double the price that it does 
in this country. To capitalists, the working of these deposits for 
bitumen and oil hold out, under judicious and intelligent manage- 
ment, the surest prospect of excellent and highly profitable invest- 
ment. In my opinion it cannot be long before the great mineral 

wealth of the district is being turned to good account, 
R. Carter MoFrrat, 
Professor of Chemistry, Glasgow. 

[How comes it that our correspondent has not already ‘‘ turned 
to good account” the El Dorado he so carefully paints? We 
should have thought nearly 400 per cent. profit at least on a 
simple process sufficient to tempt even a professor of chemistry.— 
Ep. E.} 

Glasgow, Dec, 5th. 





EXTRACTING ROOTS, 


Sirk,—In your impression of 4th December your correspondent, 
“(C. J. G.,” states that anything like a satisfactory stone-raiser 
and root-extractor has not yet reached the North. The latest plan 
of getting a root or boulder out of the ground is to explode a few 
cartridges of dynamite either underneath or in a small hole bored 
into them ; the pieces that remain can be removed by hand. Old 
roots only require a hole made underneath them with a crowbar, 
but roots of newly-felled timber require boring into about one- 
half their diameter, and as low down as possible. Flat boulders 
can be broken by exploding a few cartridges simply laid on the 
surface, For the last year I have used nothing else, and find it 
the cheapest and best method of clearing land. 

I shall be glad to give further information on the subject should 
any of your readers desire it. ARTHUR TUPMAN, 

51, Hanover-street, Edinburgh, Dec. 8th. 

—_ 
LOSS OF PRESSURE IN STEAM PIPES. 

Sir,—Perhaps you will kindly excuse me if I offer a few remarks 
upon the subject of ‘‘ loss of pressure in steam pipes,” to which 
you devoted a leading article in THe ENGINEER of the 13th inst. 
As you yourself do not seem to attach much importance to the 
quesvion of friction and condensation, I shall also pass it by, and 
confine myself to the consideration of what I believe to be the 
principal cause of the difference between the steam pipe or boiler 
and cylinder pressures. I do not for a moment doubt the accuracy 
of your own observations, which lead you to infer that the 
boiler pressure is, as a rule, about 3 lb. in excess of that in the 


cylinder, as they are not incompatible with the views which I 
entertain upon the subject, and which I shall, witk your per- 
mission, attempt to illustrate by an example. Let us suppose that 


we have a boiler carrying a pressure of p Ib. upon she square inch; 
andan engine connected with it, with a cylinder having a piston area 
a, driving certain machinery at a piston speed 7, and requiring for 
this purpose a pressure of (p—3) lb. Suppose next that we take 
off one-half of the machinery which the engine has hitherto been 
driving, retaining, however, the original piston speed. Then if 
the pressure in the cylinder were indeed determined by that 
existing in the boiler, the engine, although now moving one-half of 
its former load only, would nevertheless perform an amount of 
work = a v (p—3), just as before, and consume the same quantity 
of fuel. If, however, we admit that the mean pressure in the 
cylinder, and therefore the initial pressure likewise, is determined 
by the load which the engine has to overcome, we arrive at the 
conclusion that the steam pressure in the cylinder will be reduced 
to about one half of what it was in the first instance—its relative 
voluine being nearly doubled—-and that the quantity of fuel 
consumed will be correspondingly reduced. In fact, if the cylinder 
pressure were not regulated by the load, why should we pretend to 
make use of indicator cards for the purpose of ascertaining what 
is going on in the cylinder, and for computing the work done by 
the engine? The indicator would be a wholly useless instrument. 
Both Sony and experience support the argument that the boiler 
pressure is limited by the I 


iia IT 





upon the safety valve, and the 5Qin. of sieam per minute ; the difference in 


mean cylinder pressure by the load which the piston has to over- 
come, and that the two pressures are independent of each other, 
except in so far as the boiler pressure must never be less than that 
due to the load. 

I have now before me the records of the results derived from 
certain stationary steam engines, some of which were specially 
experimented upon, whilst others were tested when doing their 
usual work ; and the differences which they exhibit between the 
boiler pressures and the corresponding cylinder pressures, in pounds 
per square inch, are respectively as follows :—0°00, 5°30, 9°50, 10°52, 
10°74, 11°80, 14°50, 23°84, 24°50, 24.92, 33°00, 34°80, and 48°70. 
Some of these engines worked expansively, whilst in others no ex- 
pansion was used ; and in the former the comparison was made 
between the cylinder pressure before expansion commenced, and 
the boiler pressure. Perhaps in those cases to which you allude the 
parties may, after having ascertained with how much pressure 
their engines could comfortably work, have thought it unnecessary 
to carry a higher boiler pressure, Cc. 

November 30th. 


[Our correspondent overlooks the fact that initial pressure is 
always measured on a diagram at the end of a stroke, when the 
crank pin is at a dead point and the piston has no velocity. Our 
observations had of course nothing to do with mean pressure, but 
it is to that alone that ‘*C.s’” reasoning will apply.—Epb. E.] 





TRAMWAYS, 

Str,—In the article on tramways, in your last two editions, by 
Charles C, Cramp, he makes mention of my patent grove-cleaner 
in a wrong way, as my grove-cleaner has now been in daily use 
for the last ten months, giving great satisfaction, and is open 
to compete with anything he can produce for efliciency, simplicity, 
and economy. You will greatly oblige me by giving this a place in 
your next edition. Gro. T. YULL, 

14, Southampton-buildings, Dec. 8th. 





COMPOUND ENGINES, 


Sir, —In your impression of the 11th September you invite dis- 
cussion on the existing methods of constructing marine engines. 
You believe the marine engineers are adopting a type of engines 
inferior to another type. You say thereis a strong feeling among 
American engineers that the compound system is inferior for 
marine purposes to the simple ‘‘ cut-off engine.” I was led to 
believe, three years ago, that compounded engines saved at least 
one-third in fuel, from the fact that a ship of which I had been 
engineer, burning 15 cwt. of coal per hour, when compounded 
(i.e., two small cylinders added, and a boiler to carry 60 1b. of 
steam instead of 30 lb.) made the same speed on 10 cwt. per hour. 
Facts and experience have changed my opinions. Still I believe 
there is a saving in coal ; but for a speed of over twelve knots, and 
runs not exceeding ten or twelve days, the saving in coals does not 
pay the extra expense appertaining to the compound engine. The 
American engineers, you say, prefer the simple to the compound 
engine. I have consulted several of them on the subject. and will 
give you their opinions as follows :— 

Mr. A——: Have you tried the compound engine ?—-Answer : 
Yes, we have experimented upon it, but found no benefit.—Q. : 
Have you seen our English engines, and how do you account for 
the immense saving in coal in those we have compounded ?—A, : 
Why, you have doubled the pressure, and, besides, your style of 
engines was wasteful. Fancy an 80in. cylinder, and only 
3ft. Gin. stroke! We have studied this subject. I went to 
Europe and visited the best compound engine makers in England 
and Scotland, and examined the engines in course of construction ; 
then I took a passage on board a new ship that had compound 
engines—the builders had not the foresight to put the cabin 
forward, we had bad weather most of the passage, my berth was 
aft and I conld not sleep, the racing of the engines being terrific. 
No wonder steamers sometimes lose their propellers. I felt re- 
lieved when I got back to Boston.—Q. : Can you with safety carry 
80 or 100 1b, steam on a single surface condensing engine ?—A. : Yes, 
we built four of them, 90]b. steam cutting off as low as Din., 
vacuum 26in, (iron tubes in surface condensers).—Q. : Why not 
make double engines ?—A. : Single engines are cheaper and take up 
less room in the ship. 

Mr. B—.—Q. : Why do you not build compound engines ?— 
A.: Because we can do better with the cut-off engine. We 
have built several of them 5ft. to 6ft. stroke, 30in. to 50in. 
diameter of cylinder.—Q. : Where do you cut off ?—A.: As high 
as y;th the stroke.—Q.: Do you mean to say you expand the 
steam twelve times ?--A.: Yes ; but we get a better result cutting 
off at 3th or 4th ; cutting off at »,th the initial pressure is 7 lb or 
8 Ib. less than the boiler pressure at 70 1b, cutting off at } the 
difference will be 3 lb, or 4lb,—Q.: Why so?--A. : Because the 
valve isnot full open when dropped at »;.—Q.: Are you not 
troubled in reversing your single engines?—A.: No. There is 
around New York 200 or 300 tow propellers, all with single 
evgines, and you see they can handle them like a steam winch. — 
Q.: Why not make double engines?—A. : Single ones cost less, 
take up less room, and we can get more speed with the single 
engine, with the same sized boiler and ship, and the cost is less 
for stores and repairs.—Q. : Do you think a single engine safe in 
bad weather?—A. : Yes. Engines we have built are still in ships 
running to New Orleans and down South, and heavy weather is 
sometimes experienced off Cape Hatteras.—Q. : Where could I see 
one of these single cut-off engines working on Saturday after- 
noons ?—A, : At two o’clock, at pier , North River. 

Mr. C——.—Q. : You have had a great deal of experience in all 
kinds of engine making?—A.: Yes. I have been in the trade 
over forty as master and consulting engineer, and in that 
time have built between two and three thousand, over one hundred 
and fifty of these being steamers’ engines.—Q.: Have you tried 
the compound system ?-—A. : We tried compound engines in this 
country twenty-five years ago, but got better results from the cut- 
off engine. I took a compound engine (which was very expensive 
and troublesome) out of a steamer and put in a beam engine 14ft. 
stroke, and the ship made one knot per hour more with the same 
boiler and consumption of coal.—Q, : Then how are our compound 
engines so economical ?—A. : You use,now a much higher pressure ; 
your old engines were badly proportioned and constructed ; 
engines we built twenty-five to thirty years ago are still running, 
and to-day it would not pay to replace them with your best com- 
pound engines.—Q. : The old side-lever engines you were building 
then are gone out of date, also the oscillating gear propeller 
engines that took their place from 1850 to 1860, then your patent 
surface condensing and feed-heater engine!!! that some of your 
engineers litigated about twelve or fourteen years ago, where are 
they now ?—A.: Most of them broken up that were not in use 
more than ten or twelve years.—Q. : Is there no limit to the useful 
speed of pistons?—A.: Some of our old engines have a piston 
speed of over 500ft. per minute, and are running yet, 
their cylinders never having been re-bored, while you admit some 
of your patent engines of twelve years ago, with a piston speed at 
most of 350ft. per minute, have been bored out once or twice.— 
Q.: What length of stroke do you generally make your pro- 
peller engines?—A. : 5ft. to Gft., and some one got to have 
a 7ft, stroke engine to make at least fifty turns per minute, 
—Q.: What kind of valve do you use?—A.: The slide, one 
at each end of the cylinders, takes the steam direct from 
the boilers through the valve, and cut-off in the usual way.— 
Q. : We have tried the cut-off engine, and have not got as good 
results as from the compound.—A, : You tried the cut-off engines 
at 401b. or 501b., now you have from 601b. to 1001b. on your 
compound, Your cut-off engines were 50in. to 60in. cylinders, 
and only 3}ft. or at most 4ft. stroke. To illustrate, suppose you 
have a cylinder 60in. in diameter and 3ft. Gin. in stroke, lin. 

iston clearance, i.¢., half-inch each end. I have another nearly 

orty-four in diameter (half the area), 7ft. stroke, we both make 
30 turns per minute, my engine saves half the piston clearance, 
e area of ports 











will be at least 14 revolutions per minute in favour of my engine, 
my steam ports less area than yours and shorter, I having a valve 
at each end of the cylinder.—Q. : Would your engine not be 
heavier than mine, your col an tions being longer ?— 
A. : The parts would all be lighter, the cylinders, for instance, 
oniy half the thickness of metal.—Q. : Would your engine not ba 
top heavy?—A.: No. Your best compound engines have the 
longest stroke, and measure more than 30ft. from top of cylinder 
to centre of shaft ; mine, for the largest sized ship, 7ft. stroke, 
not more than 28ft.—Q. : Have you tried to introduce your pro- 
peller engines to any of the English companies ?—A. : Yes ; I ap- 
plied to the — Company when I heard they were going to 
put compound engines into all their ships. I offered to put ina 
pair of my cut-off engines ; give me the same boilers as the com- 
pany’s engine makers, and if my ship did not make better passages 
with less expense for coals, stores, and repairs, don’t pay me for 
them.--Q. : Why did they not give you a trial 7—A.: Their agent 
here said they had a board of direttors and a consulting engineer 
on the other side who settled all those matters. 

Mr. D—.—Q,. : Which engine do you prefer, the cut-off or the 
compound ?—A, ; The compound, of course. We can always get a 
job at it when the ship comes in. With the common engine there 
is seldom anything to do, and that does not pay us. We never 
build an engine unless it is for a steamer running out of this port, 
so if we lose a little on a compound engine we soon make it up in 
repairs. I would not build a compound engine for a company in 
which I held shares. 

Mr, E—~.—Q. : You say you are interested in a company that 
owns three ships the same size and the same grate heating surface, 
two of compound engines, the other the cut-off engine. Which do 
you prefer?’—A, : The one that makes the best time, burns the 
least coal, and requires smallest expense for stores and repairs, 
and that is the ship with the cut-off engine.—Q. : Are your com- 
pound engines of a good design?—A.: They are from the best 
English drawings, and fitted up by one of the best engine makers 
in this country. 

I consulted a great many more, and there is a kind of sameness 
in all their statements, I will not at present take up any more 
of your valuable space, but as you say the Liverpool singlecompounds 
are the mostsuccessful engines wehave, we willcompare them with 
the one I visited. The distance from New York to New Orleans 
is over 1700 knots, the ship is 290ft. long, 32ft. beam, and 22ft. 
depth of hold. Average passage for the last three voyages, 6 days 
3 hours out and 5 days 18 hours home—average passage 5 days 
224 hours, or about 12 knots per hour. Cylinder, 44in. diameter, 
6ft. stroke, about 52 revolutions per minute, cutting off at }th— 
equal to 8in., using about 7 cubic feet of steam per stroke, plus 
clearance, boiler pressure 651b. Would the speed of this ship be 
increased by substituting a Liverpool engine using the same 
amount of steam at the same pressure ? W. G. 











DRIVING TRADE OUT OF THE COUNTRY. 


Srr,—My firm are the makers of an American patent machine to 
produce blast, called Root’s rotary blower; is used in foundries, 
smiths’ shops, chemical works, &c., and also in Bradford for wool 
drying. It is used in all cases where hitherto fans have been used, 
but as these latter have to run 1000 to 1500 revolutions and the 
blower only 250 to 350, it follows that the latter take very much 
less power than the old-fashioned machine, a fan. In melting iron 
from one-half to two-thirds the power is saved, but to obtain this 
result the blower has to be fit up with the accuracy of a steam 
engine, while the labour required to make a fan is small, conse- 
quently the blower is more expensive in first cost. Such being the 
case, to obtain a sale for them we had to show their economical 
advantages either to customers when coal was dear, or where the 
cost of working was more closely inquired into. We therefore 
made the greatest effort to sell in Scotland and in North Germany, 
and were successful, I will confine my remarks to the latter 
country—viz., Germany. ; 

After great trouble and expense we were successful in obtaining 
a good trade with that country, and at first everything went well; 
but there being no patent laws of any consequence in Prussia, we 
found that after some little time one of the German engineering 
firms began making theseblowers. We therefore began to examine 
minutely into the cost of manufacture, and endeavoured to save 
expense in making them. ‘To accomplish this object we designed 
and fitted up at great expense new machinery of so simple a 
character that an unskilled workman or labourer could be taught to 
work at the machine in a few weeks, In the first instance we put 
an unskilled man to one of these new machines who had been 
doing similar work on an ordinary machine for several years. We 
were, however, informed at once that if he was not removed anda 
skilled man put in his place the men would strike. We were com- 
pelled to withdraw the man or stop our trade. 

Further, to get over the difficulty, we devised another class of 
work to be done by a drilling machine with three spindles. This 
was to allintents and purposes a drilling machine-—such as are 
worked by unskilled workmen or labourers—so we put a man to 
attend this new machine, who was one of our best drillers—an 
unskilled man—and who was accustomed to this class of work. 
Again we were informed that none but a skilled man must work 
that machine—we were again compelled to give way. “9s 

Now, seeing that we couldnot cheapen cost of production in this 
direction, we asked one of these skilled men to work two machines, 
as we found that more than half his time was unemployed, and in 
many cases he was found asleep, as he had nothing whatever to do 
for hours together ; and he distinctly declined to attempt to look 
after the second machine. We offered him more wages—offered 
to let him take the work on piece at such prices that he would 
have made double wages. Finding that he declined, and that he 
would not even make the attempt to look after the second machine, 
we parted with him, the result being that within one hour all our 
men struck work and were out several weeks. The sum of the 
whole matter is that we had several strikes, and the loss of much 
time and also our trade in Germany. We were exhibitors at the 
Vienna Exhibition, but unfortunately we found about seven or 
eight other firms exhibiting ; consequently we obtained very little 
business, as they would sell ata less price than we could. I there- 
fore determined on my way home to call on some of the principal 
manufacturing firms. My answer from the largest wagon-build. 
ing firm was,” We sent you an order for a trial blower, but owing 
to your strikes you could not promise date of delivery ; consequently 
we bought from home makers, and have ordereda great many 
more since from the same firm.” Our trade in Germany is nearly 
gone, and our men have now fallen in with our views to some ex- 
tent, but it is too late, as the trade is now established in Germany, 
and of course their own manufacture obtains the preference unless 
we can offer such an inducement in lower prices as, even with our 
improved machinery, can hardly be effected now. Had our men 
considered our interest theirs, we should have been able to hold 
our own in spite of distance, patents, Xc, At present severalof our 
machines are standing idle that would have been employing men. 
We have no hesitation in saying that we could have employed 
twenty-five more men than we are doing at present. 

There is at least one good result of bad trade, that the eyes of 
our men will be opened, and that in any future struggle in opening 
out a new trade our men will know that our interest and theirs are 
identical, and I hope will help us instead of playing into the hands 
of our competitors. EK. HAMER CARBUTT. 

Vulcan Ironworks, Bradford, Dec., 1874. 





Tue Late M. Prerre Boyer.—This gentleman, whose death 
we had to record a few weeks ago, was born at Manchester 
in 1794. He served his apprenticeship in this country in com- 
pany with Stephenson, the two Fairbairns, Rennie and others 
whose names are now famous. He subsequently established him- 
self at Lille, where his operations were conducted on an ext 
acale and with great success, 
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RAILWAY MATTERS. 


A company for the construction of a railway to the marble 
quarries of Carrara has just been authorised by royal decree. 

A conTract has just been signed between the Province of 
Vicenza and the Venetian Bank, who have undertaken the con- 
struction of a line of railway from Vicenza to Schio. 


Ir is said that two extensive railway projects are to besubmitted 
by the Queensland Government to the Queensland Parliament. One 
is .an extension of the present south and south-west line to Roma, 
and the other a trunk line across the continent t6 the Gulf of Car- 
pentaria, 

A contract has been taken by Messrs. Whittaker and Wood- 
ward to build a railroad on Crew’s prismoidal one-track system 
from the depét in Austin, Tex., to some quarries near that city. 
It is built by the contractors at their own risk, as an experiment, 
— if successful is to be paid for at the rate of 4000 dols. per 

e. 

AccorDING to Mr. Robert Hunt, the railway consumption of 
coal for 1873 was 3,790,000 tons. The number of miles travelled 
by trains was 197,451,216. In 1872 the railway coal consumption 
is given as 3,661,150 tons, with a train mileage represented by the 
figures 190,720,719. The increased consumption is, therefore, 
128,850 tons. 
rm .. aie of the Fyre 4 now in Fe of construction 

tween ano an ria, passing by Rovigo, are progressin; 
most cuttebetbodiines at the end of last month more than two-thi 4 
of the earthwork on the section from Rovigo to Adria was com- 
pleted, and the greater part of the bridges and other works in 
masonry terminated. 

CONSIDERABLE progress has been made during the past month 
on the line from Como to Chiasso, now in course of construction, 
to effect a junction between the Italian network and the St. 
Gothard lines. At the Monte Olimpino tunnel three shafts have 
been sunk, and the dsiving of the gallery will shortly be com- 
menced from eight faces. The contract for the section from Como 
to Camerlata was let a few days ago. 


Ir is stated that the cost, or at any rate the selling price, of 
locomotives has fallen very much in Germany during the last 
eighteen months. A freight engine valued in March, 1873, at 
£3330 (gold) was lately rated at only £2444. A passenger engine 
was contracted for in March, 1873, at £2985, and a short time 
since at £2500, while a tank engine built at the same time for 
£1840 can be duplicated for £1600. 

A NEW plan is about to be adopted as an experiment, on the 
line between Brussels and Antwerp, with regard to the issue of 
railway tickets, and substituting for them coupons available for 
any date ; these coupons will be sold in books containing twenty, 
and will be issued for either single or return journey for every 
class, This will be without doubt of great convenience to the 
public, and we may safely predict that this new system will 
soon become general. 

Ir is reported that the Midland Railway Company are negotiating 
for the purchase of the Tees Valley Railway, which extends from 
Barnard Castle to Middleton-in-Teesdale. If the bargain is con- 
cluded, the line will be carried to the westward, to the junction of 
the river Tees with Maize Beck, and thence into Westmoreland, 
uniting, near Appleby, with the Settle and Carlisle extension of 
the Midland. This railway would open up immense beds of 
minerals, including lead and iron, 

Ir appears that the result of the conferences that have lately 
been held in Rome between the Minister of Public Works and the 
representatives of the various railway companies, is that certain 
modifications will be made on the Ist of January next, in the 
time tables of the Italian lines, but that a complete change will 
not be made previous to the month of Rs when the railway 
from Tuoro to Chiusi will be completed, which will not only 
connect the Siena line with that of Arezzo, but effect a saving of 
about two hours in the journey from Florence and Rome. 


THE line of railway from Eboli to Contursi is now completed, 
and will be shortly opened to the public. The Government 
inspection took place on the 25th November, and the testing of 
two of the most important iron girder bridges gave most satis- 
factory results. The first of these bridges over the torrent Sele is 
175 metres in length, in four spans, and the second over the 
Sanagro consists of one Re of 57 metres; the deflection of these 
girders,which were loaded with six locomotive engines and several 
tons of rails, was considerably less than had been expected, and 
their construction reflects much credit upon Italian indust 





NOTES AND MEMORANDA. 


From some statistics taken from a report recently published by 
the Minister of Commerce, it appears that there are in France no 
less than 123,000 manufacturing establishments employing 502,000- 
horse-power and 1,800,000 workpeople. The department of the 
Seine figures first on the list fora production amounting in value 
annually to 1690 millions of francs, or about one-fifth of the total 
production of France. The Department du Nord % the next in 
importance with a production to the value of 700 millions, the 
department of the Rhone to the value of 600 millions; the Seine 
inférieure for 440 millions, the Bouches du Rhone for 271 millions, 
and the department of the Loire for 224 millions, in the other 
departments the value of the products of manufacturing industry 
is considerably less, but the average per department is estimated 
at 1004 millions of francs per annum. 

THE exact period when the art of manufacturing glass was first 
introduced into England is not easily determined. It is said to 
have been brought into the country in 1557 ; and the finer sort of 
window glass was then made at Crutched Friars, in London. The 
first flint glass made in England was manufactured at Savoy House 
in the Strand, and the first plate glass for looking glasses, coach 
windows, &c., was made at Lambeth in 1673, by Venetian work- 
men brought over by the Duke of Buckingham. The date of the 
introduction of the art of glassmaking into Scotland is more easily 
determined, because of more recent occurrence. It took place in 
the reign of James VI. An exclusive right to manufacture glass 
within the kingdom for the space of thirty-one years was granted 
by the monarch to Lord George Hay in the year 1610. The right 
his lordship transferred in 1627, for a considerable sum, to Thomas 
Robinson, merchant tailor, London, who again dispesed of it for 
£250 to Sir Robert Mansell, Vice Admiral of England. The first 
manufactory of glass in Scotland, an extremely rude one, was 
established at Wemyss in Fife. Regular works were afterward 
established at Prestonpans and at Leith. A bottle was blown at 
the Leith glass works January 7, 1747, of th extraordinary capacity 
of 105 imperial gallons. 

M. VIOLLE considers that the emissive power of the sun at a 
given point on its surface will be the relation between the intensity 
of the radiation emitted at such point and the intensity of radia- 
tion which a body, having an emissive power equal to unity and 
carried to the temperature of the sun at the considered point, 
would possess. So that he defines the true temperature of the 
sun as the temperature which a body of the same apparent dia- 
meter as the sun should possess in order that this body having an 
emissive power equal to the average of the solar surface may emit, 
in the same period, the same quantity of heat as the sun. From 
experiments made at different altitudes, M. Violle determines 
the intensity of the solar radiation, as weakened by passage 
through the atmosphere, and finds, for the effective temperature 
of the sun, 2822 deg. Fah. Investigations conducted with an 
actinometer by the dynamic method lead the investigator to con- 
clude that steel, as it emerges from a Siemens Martin furnace, 
has a temperature of 2732 deg. Fah. If it be admitted that the 
average emissive power of the sun is sensibly equal to that of steel 
in a state of fusion, determined under like conditions, it appears 
that the mean true temperature of the solar surface is about 
3632 deg. Fah. 

TuHeE Revue d'Artillerie, published by order of the Minister of 
War in France, contains the report of Major Bobillier, of the 
artillery, on the experiments made last year at Creusot in steel, 
for the construction of cannon. The object of M. Schneider was, 
of course, to produce a metal that should be free from the faults 
of both cast iron and bronze, and, according to the report, this 
object has been obtained ; for, in the words of a communication 
made by General Morin to the Paris Academy of Sciences, on the 
last day of August,—‘‘On the one hand accidents like those 
which caused the Russian Government to reject a whole material 
of artillery from the famous establishment of Essen are not to be 
feared with the soft steel tried at Creusot ; and, on the other, the 
three pieces of 78 m. 6 m.—310in.—experimented on, supported 
without reaching the limit of their power of resistance, and with- 
out being deformed, nearly as much as bronze would have done 
under the same circumstances, the most severe trials, and to 
which guns of the calibre are never submitted in ordinary service.” 
The experiments are still being pursued, but General Morin told 
the Academy that it might be safely asserted that the establish- 
ment at Creusot possessed the necessary elements for the produc- 
tion of cannon in steel, with all the qualities demanded for 
artillery, namely, resistance against fracture and deformation. 

Ir appears from the following that iron water pipes have a dis- 
tinct chemical value. Professor Medlock proved by analysis, 





These bridges, together with the whole of the ironwork on the 
line, have been carried out by the Jmpresa Industriale Italiana di 
costrucioni metalliche. 


CapTaIn TYLER, in reporting on an accident which occurred at 
North Hole Junction, on the West London Railway, on the 5th of 
September, when the leading axle of the engine broke, says, ‘I 
have noticed in previous cases of fractured axles the deleterious 
effect which the employment of one key only has appeared to pro- 
duce. It is quite true that the axles are forced into the bosses oO 

d to 


several years ago, that iron by its action on nitrogenoug organic 
matter produces nitrous acid, which Muspratt called ‘‘Nature’s 
scavenger.” The latter chemist found, as a general result, that, 
by allowing water to be in contact with a large surface of iron, in 
about forty-eight hours every trace of organic matter was either 
destroyed or rendered insoluble, it which state it could be purified 
effectually by filtration. Medlock found, on examining the water 
at Amsterdam. which smelt and tasted badly, that the sediment 
charred on ignition, and was almost consumed, showing that it 

isted of organic matter, He also found that water, instead of 





the wheels under great pressure, and are not supp pend 
upon the keys for retaining their positions in the wheels, but it is 
nevertheless the fact that one key does frequently in practice 
contribute to the creation, or extension of a flaw on the further 
side of the axle; and it would seem to be better, when keys 
are ed used, to employ at least three of them equidistant from one 
another.” 


A cuRIoUs accident occurred on the Louisville, Cincinnati, and 
Lexington road in September. In this case, as the train was 
running at a high rate of speed, the forward axle of the forward 
tender truck broke short off at the shoulder, and finding some 
obstacle, the other end broke off also at the shoulder. The wheels 
went rolling on under the tender while the axle dropped on the 
track, and, as the train passed over it, carried away ioe eve 
brake connection in the train, besides throwing off the rear cook 
of the baggage car. The latter, however, though not held by 
check chains, kept parallel with the track, and in this condition 
the train ran over half a mile and around several short curves, 
without doing any further damage than to break the leg of a man 
who was standing on a platform and was wn off, 


PUNISHMENT for neglect is provided for in the French railroad 
laws, as well as for malicious causing of accidents, and even for 
threatening to cause one. Article 19 of the law on railroad police 
of July 15th, 1845, says: ‘* Whoever, through lack of skill, 
imprudence, inattention, negligence, or disobedience of the 
laws and regulations shall have involuntarily have caused on a 
railroad, or in the stations, an accident which shall have 
occasioned wounds, shall be punished with imprisonment for 
from eight days to six months, and with a fine of from 50f. to 
1000f. f the accident has caused the death of one or several 
persons the imprisonment shall be from six months to five years, 
and the fine from 300f. to1000f.” Article 20 of the same law says: 
‘* Every engineman or brakeman who shall have abandoned his post 
during tLe running of a train shall be punished with imprisonment 
from eix months to two years.” United States Railroad 
Gazette, commenting on this law, says: The first article provides a 

unishment which seems me prey in this country under existing 
aws. It will be remembered that the conductor and engineman of 
the coal train on the Chicago and Alton Railroad, who by running 
contrary to orders caused the terrible Lemont collision, killing 
about twenty Liree and wounding as many more, could not be 

ished e ductor was indicted for manslaughter, but, 
having been out on bail for nearly a year, on coming to trial was 
found “* not ity,” there being of course no shadow of suspicion 
that he had frtended a | harm by the act which put his own life 
. This is a case in which mo ae, feel 





in extreme danger. 
justified in ssying : “They do these things better in 





taking iron from the service pipes, before entering them contained 
nearly half a grain of iron to the gallon; while in the water 
issuing from the pipes, there was only an unweighable trace. 
Before entering the reservoir, the water holding iron in solution 
formed no deposits, while the water coming from the pipes, and 
freed from iron, gave organic sediment above mentioned. He then 
made analysis of water brought in contact with iron, and water 
not in contact, with the result that the water which had not 
touched iron contained 2°10 grains of organio matter, and 0°96 

iron ; the other gave only a slight trace of both, showing 
plainly that the organic matter in the water was either decomposed 
or thrown down by contact with iron, and this water, when 
filtered, wes found to be clear, of good taste, with no smell, and 
free from organic matter. It is not stated in what shape the 
iron was held in solution, but it was probably in that of carbonate, 
the usual iron salt of springs. 

THE number of immigrants who have arrived at New York from 
January 1 to November 1 of the present year, as récorded by the 
Commissioners of ~~ in that city, is 136,657—namely, 
from Austria, 1191; Bohemia, 2822; Denmark, 3133 ; England, 
18,138 ; France, 2361 ; Germany, 36,681 ; Hun , 693 ; Holland, 
1348 ; Ireland, 38,815; Italy, 4680; Norway, ; Russia, 6540 ; 
Switzerland, 2199 ; Scotland, 5084 ; Sweden, 3884 ; United States, 
2682 ; Wales, 1705 ; other countries, 802, Of these arriving immi- 
grants it is noticed thata smaller proportiou than in former years 
were destined for the Western and North-Western States and 
territories, and more than heretofore went to the Eastern and 
Middle States. Of the total as above, 4162 were destined for 
New York ; Pennsylvania had 1401; Illinois, 947 ; Ohio, 618 ; 
Wisconsin, 521 ; Massachussetts, 500; New Jersey, 484; Cali- 
fornia, 403 ; Michigan, Nebraska, Minnesota, and Connecticut, 
each about 300 ; Indiana, Iowa, and Missouri, about 200 each. A 
considerable number of those for the Eastern States were female 
house servants, who find employment more readily than any other 
class. The numbers who urrived during each of the ten months of 
the current year are :—January, 2518; February, 3033; March, 
6025 ; April, 18,162; May, 27,583 ; June, 21,062; July,’ 15,422 ; 
August, 15,049; September, 15,784; October, 12,049. The 
following figures show the westward flow of population from the 
Old World to the New during the last ten years :—1865, 196,352 ; 
1866, 233,418 ; 1867, 242,731 ; 1868, 213,695 ; 1869, 258,989 ; 1870, 
212,170 ; 1871 229,639; 1872, 294,581 ; 1873, 266,818 ; 1874 (ten 
months), 136,657. From these figures, asthe New York Herald 
points out, the effects of the panic one year ago in deterring immi- 
gration are sufficiently apparent, and if the number who have 
returned to the old country be taken into the the com- 
parison with 1873 would be still more striking, 





MISCELLANEA. 

THE amount of coal brought into the London district in 1873 was 
7824,288 tons, of which 2,665,680 tons, 11,195 tons, and 5,147,413 
tons were carried by sea, canal, and railway respectively. 

Tue Northern Echo says that Mr. A. Varty, manager at Messrs, 
Bell Brotkers’ Normanby Ironstone Mines, near Middlesbrough, 1s 
likely to succeed to the vacant Inspectorship of Mines. 

THE annual ballot of the Society of Telegraph Engineers for 
officers took place at the evening meeting on Wednesday, when 
Mr. Latimer Clark, C.E., was elected president ; I’rofessor Abel, 
F.R.S., Mr. R. 8. Culley, C.E., Professor Foster, F.R.S., and Mr. 
C. V. Walker, vice-president. The new members of council are 
—Major J. N. Bateman-Champain, RK.E., Mr. H. G. Erichson. 
Mr. Edward Graves, Mr. Thomas Angell, Mr, John Bailey, and 
Mr. Walter Hancock. The vote of thanks to the retiring presi- 
dent, Sir William Thomson, F.R.S., was carried with every ex- 
pression of appreciation of the valued services he had rendered to 
the society during his term of office. The paper read was ‘On 
the Milivary Telegraph in the Ashantee War,” by Lieutenant 
Jekyll, R.E., which was variously discussed by Colonel Home, 
R.E., Colonel Stotherd, R E., Mr. Preece, and other members. 

Tue Cumberland (Md.) Times thus describes a steam canal boat 
which is now on trial on the Chesapeake and Ohio Canal: The 
boat has twin propellers, which are run in opposite directions 
without belting or gearing. The engine is oscillating, and the 
piston rod at each end connects direct to the propeller shaft, the 


cylinder, of course, being in the centre of the two propeller shafts. 
Another peculiarity of the engine is the valve motion, having less 
complexity and friction than valve movaments of this class of 
engines generally. The engine is an Ilin. bore and of lin, 





stroke. The propellers are din. in diameter and 4)ft. pitch. 
The boiler is upright and has 124 two-inch flues. The trip only 
extended to Dougherty’s wide water aud back ; the speed attained 
was one mile in 14 minutes, up stream, and a brisk wind and with 
40 lb. pressure. 

From the Revue Industrielle we learn that a test has been made of 
the first span of the great bridge constructed by Messrs. Schneid 
and Co., of Creusot, France, over the new channel of the Danube near 
Vienna. The bridge has four spans and rests on two abutments 
and three piers. Each span has a clear opening of 262}ft.; the 
span is of 279ft. ; so that the total length of the bridge is about 
1115ft. The width is about 37ft. 9in., of which 25ft. din. is for 
the roadway and 6ft. 3in. for each sidewalk. The load uniformly 
distributed upon the floor, and consisting of 33 600 granite paving 
stones, was about 1120 lb. persquare yard. After an hour's test the 
lattice beams underwent a deflection of lin. on the upstream and 
l}in. on the downstream side. A horizontal deflection of these 
beams was feared because they are not tied together above ; but 
nothing of the kind took place. The trial has given a result which 
should be noted the more remarkable since the Government had 
indicated 3fin, as the maximum permissible deflection, while the 
deflection observed reached only about one third of this limit. 

Mr. WILLIS, inspector of the South Durham Mines, alludes in 
his report to the earnings of deputies as follows :-‘* 1 am sorry to 
observe a growing disinclination on the part of the good workmen, 
—hewers, &c.—to become deputies, and thus take the first step 
towards rising up through the various grades to the position of 
manager. The hewer, as being the direct producer of the coal, 
has been able to command very high wages, whilst he has had a 
minimum of responsibility. On the other hand, the deputy, 
although he may have good wages, is not in a position if he thinks 
fit to earn extra wages by extra work, and has a very great re- 
sponsibillty daily resting upon him. Besides, his occupation is of 
a more confining nature—namely, the hewer may work two days, 
or five or six in the week; but it is imperative that the deputy 
shall be regular in his attendance at work. I think it worthy of 
careful consideration on the part of the employers whether the 
wages paid to workmen and officials are in correct proportion to the 
duties and responsibilities resting upon each class.” 

THE trouble between the ironworkers of Pittsburg and their 
employers, especially the puddlers, has not yet been adjusted, so 
far as reported. On the part of the employers, says the Jron Ave, 
it is claimed that if the warket price of iron continues decreasing, 
a general suspension of operations will inevitably follow, unless the 
price paid for puddling, &c., is reduced. They hold that the 








present price of iron, about 2}c., does not justify them in paying 
6 dols. per ton for puddling, and that the present sliding soale, on 
a basis of 3c. card rates, must be changed to meet the depressed 


condition of the market. Itisfurtherclaimed that this depression 
is the result of the high price paid for puddling, 6 dols. per ton. 
They alsoclaim that the prices paid at Pittsburg are from 1°50 dols. 
to 2°25 per ton higher than any other places, which range from 
3°75 dols. 4°50. On the other hand, the puddlers pronounce the 
above statement an unfair one, claiming that it gives prices for 
which no work is done, and which are causing strikes ea+t and 
west, rather than that they have been accepted by the employers. 
Committees on behalf of both parties have been appointed to effect, 
if possible, a compromise. 

Ir is intended to hold in Leeds next year an exhibition ona 
Jarge scale, under the auspices of the Committee of the Leeds 
Mechanics’ Institution, assisted by other friends. The trustees of 
the Coloured Cloth Hall have kindly lent the greater portion of 
their building for this purpose, and it has been decided to oover in 
nearly the — ben ef the enclosed yard space, and also to erect a 
large temporary structure on the vacant ground adjoining, by per- 
mission of Mr. Croft. The articles to be exhibited will be of a 
peculiarly interesting nature, as committees are appointed to sclect 
only such exhibits of arts and manufactures as are meritorious in 
their design, construction, or object. One special feature of the 
exhibition will be a department exclusively for contributions from 
working mem of any trade, who must be employed at works within 
the borough of Leeds, and the Mayor has volunteered to givespecial 

rizes in this department to the amount of £50 to be apportioned 
> the selection committee, o act as jurors in awarding the 
medals of distinction in the various classes aml exhibits. We 
shall doubtless be enabled to give in some future issues more par- 
ticulars and detailed information respecting patronage, aad as to 
works of art, &c., promised by the nobility and gentry of the 
country. We are given to understand that already many promises 
have been received of the loan of valuable pictures, Xc., and 
numerous applications for space to exhibit machinery and manv- 
factures have also been received. The guarantee fund has already 
reached the substantial sum of £7000, without the aid of any 
general canvas. 

Tue Russian Government is at present, and has been for aconsider- 
able number of years, exceedingly active in developing, by every 
means in its power, the vast mineral deposits that a-e contained 
in its immense area, and one “eo from the present, look forward 
prophetically to the time when the vast empire will take a higher 
position in the E markets. The Iron Trade Review says 
that the St. Petersburg Journal states that the Government is 
now actively engaged in terminating the network of railways 
destined to facilitate the working of the rich carboniferous basin 
of Donetz, of which the products will largely serve to supply the 
interior of Russia, up to and including Moscow, and will be doubt- 
less delivered at Constantinople, there cutting out the English 
coal. The line which will serve the basin will leave the station 
of Vikitovka, on the Kashow-Taganrog Railway, to join the line 
of Rostow-Varonege, passing through the anthracite region of 
Iranoka. This principal line will ramify into many branchws, of 
which one will be pushed to the factories of Lougane, whilst 
another, after having traversed the rich deposits of Laphievka, 
will embouche on to the Constantivoovka Railway, to be coatinued 
from thence as far as the port of Marionpol and the railway of 
Lowzow-Sevastopol. To more actively accelerate the working of 
these rich deposits, it is proposed to reduce the tariff te the 
exceedingly low amount af three cents per ton. 
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SMITHFIELD CLUB SHOW-THREE-HORSE PORTABLE ENGINE. 
MESSRS. WALLIS AND STEEVENS, BASINGSTOKE, ENGINEERS, 
(For description see nage 425.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. TwikTMEYER, Ller. 

NEW YORK.—Wi.uimer and Rocers, 47, Nassau-street. 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
-must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be panied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

D. M. (Coalbrookdale).— We shall endeavour to comply with your request. 

H. F.—We believe the associotion is in existence, but we have heard nothing of 
at recentls 
. W. M.—There is no trouble about the matter. It is only necessary to put 
in a reducing valve to get the lower pressure. 

G. 8.—You ave perfectly right that steam is invisible. That which visibly 
escapes from a safety-valve is vapour, not steain. 

.W. G. L—We have not the present address. You will easily find it by 
referring to the advertising columns of the daily press. 

A SMOKE-PREVENTER —Have you a furnace at work, and if so, where can it 
be seen and tested? What is the cost of the apparatus? 

J. L—What is known as Rankine’s treatise on shipbuilding was published in 
parts, but none of his other works, so faras we are aware. The transactions 
in question are published half-yearly, and we have no doubt you can obtain 
a copy by writing to the secretary. 

ALPHa.— Your questions cannot be ansivered without a comparison of the two 
éaventions. It is really a question for counsel. A careful inspection of 
the specification of the invention you name would no doubt show whether 
the particular feature you mention is claimed as ner. 

Srupent (Birmingham).—Your calculations ave incorrect. A certain 
amount of work must be done mn compressing the air, which is the precise 
equivalent of the work that would be given out by the same air in expand- 
ing; but it way be shown that the anount of work so given out is indepen- 
dent of the number of cylinders in which the work is performed, Although 
no work is saved, these multiple operation pumps are almost indispensable 
when very high pressures are required, 

Sroupent. —Theve is but one accurate and proper way of measuring the ter- 
minal pressure. Draw an atmospheric line on the card after the diagram 
is taken. Thea draw under this a line of no pressure, the position of which 
will depead on the height of the barometer at the time. Then measure the 
terminal ant initial pressures from this line of no pressure, and the result 
will be the absolute pressure In your diagrams the sigures ave identical ; 
75 1b, absolute is 60 Lb, safety-valve load. 





THE STRENGTH OF CHAINS. 
(To the Editor of The Engineer.) 

Sir,— Will you allow me to put a question through your valuable paper, 
and perhaps some one of your readers may give the information I am 
seeking? It is as follows :—Supposing a piece of lin. chain breaks at 18 
tons, what would be the proportion in a aingle bar of iron per square 
inch? Cuan MAKER. 

London, Dec. 4th, 1874. _ 

COATING IRON WITH GLASS. 
(To the Editor of The Engineer.) 

Si1r,—I should be much obliged to any of your readers who could inform 
me whether there are any firms in England who cover ironwork with 
wiass so as to resist the action of acids. I have heard that there is an 
American patent for this process, but do not know any particulars, or if 
there is an English ugency. F. A. R. 

Dec, Sth, 1874. — 

CASTING STEAM PIPES 
(To the Editor of The Engineer.) 

Sir.—The difficulties met with by “J. A.” are well known in the 
neighbourhood of Southampton, and arise from much of the sand being 
strong and close. The remedy is obvious and simple, but the proportions 
in which the different sands should be mixed can only be learnt by ex- 
perience. Casting the pipes vertical would be an improvement, but 
might not prove a cure. . C. 

Southampton, Dec. 7th. 

(To the Editor of The Engineer.) 

Sir,—If your correspondent, ‘*J. A.,” Southampton, will cast his 
pipes on the centre with two or three runners, and have a box part for 
a bush with a deep well, and keep a good head while casting, vent round 
the flanges—flow of the flanges 12in. high with a good head—he will get 
what he requires. I have dune tons the same way, and have faced up 
smooth. The quicker the cast the better. mu. Lorp, 

No. 4, Cook-street, Bedford, Dec. 7th. 


(To the Editor of The Engineer.) 

Sir,—Your correspondent, “ J. A.,” Southampton, does not say how 
he runs his pipes, and I think in this may be the secret of his failure. 

If he will put his runners into the mould at the level of the joint and 
on both sides at about the middle of the pipes’ length, and carry these up 
into one large runner head, with a riser off the top at each end, he will 
find his pipes sound when tested, or afterwards in the lathe. The air 
must not be fired during casting, but a few seconds afterwards. I have 
found this method to beat casting on end, and much less trouble. 

—— METALLURGIST. 
AERIAL NAVIGATION. 
(To the Bditor of The Engineer.) 

S1r,—I notice in your last issue that Messrs. Moy and Shill’s patent fo™ 
effecting aerial navigation is three years old, and that the £50 duty has 
been paid thereon. I believe thisis the first patent on that subject on 
which the above duty has m paid. As one of the unprofessional 
public, 1 should be glad if any of your readers can inform me whether 
any real progress is being made in this art or science, whichever it 
may be. ARCHIBALD WALSH. 

Richmond, Dec. 5th. a 
PNEUMATIC BELLS. 

(To the Editor of The Engineer. 

Sin,—As a subscriber to your journal, may I ask the favour of a recti- 
fication of a reply to a correspondent which appears in your paper of 4th 
inst.’ I allude to “H. J.8.” Being the patentee and sole mannfacturer 
of my own pneumatic bells, I beg to state that, instead of 40 yards—the 
limit you give—I guarantee my system to act to perfection to 200 yards 
and more. Further, sharp bends are no obstacle, so long as there is a 
free passage for the air. The pipe, too, is hardly the ordinary gas tubing, 
but a speciality for pneumatic bells. As my bells are fitted in Mr, 
Haxell’s hotel, 370 to 375, Strand; the Home and Colonial Offices; the 
Indian Civil Engineering College, Cooper’s-hill, and in other places where 
the distance is considerably over 100 yards for one signal, you will much 
oblige me by informing your correspondent of this fact, and favour me 
by admitting this letter in your next edition. 

Dec. 8th. C, E. Zmpars, M8.E., and 8. A. 


(To The Editor of the Engineer.) 

Sin,—Reading your answers to correspondents in last week’s journal, I 
was struck with the reply to “H. J.8.,” referring to pneumatic bells. 
You state, ‘‘ It is possible to signal to perfection over a distance as much 
as 40 yards.” I think this would mislead your readers, as it is well 
known to myself and others who have used Zimdar’s system that it 
will signal to perfection beyond 100 yards. As a misstatement requires 
correction, may I ask you to insert this in your next issue? Being an 
architect and surveyor, as well as builder, for many houses for myself I 
have adopted the use of Zimdar’s apparatus, q of its perfect 
signalling action at long distances, and strongly recommend its use in 
7: large dwellings. G. J. L. 
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THE DARLINGTON NOTICE CASF. 

Tue judgment given by Mr. Turner, the judge of the 
Durham County-court, in what is called “The Darlington 
Notice Case,” has created quite a sensation in the iron 
trade of the North of England ; and the ramifications of its 
influence will no doubt gradually extend to other of the 
staple trades of this country. It is therefore well that its 
effects should be clearly understood. Workmen working 
under an ordinary contract of hiring and service, without 
any exception of particular days from their contract, had 
notice by public placard in the ironworks, that in con- 
sequence of a majority of the men not requiring to work 
during the “ Whitsun week” the works would be closed 
during that holiday time. Certain of the men objected to 


lose a week’s work, and applied at the office on Monday | 


and on other succeeding days to be employed as usual. 
Their application could not, of course, be granted, for no 
fires were lighted. The works were “laid off.” Not being 
paid their wages for those days, when the regular reckoning 
day came round they brought a case against their employers 
to recover the amount in the County-comt. Now it is 
perfectly clear that, so long as a workman is held to his 
contract of hiring, as a hired servant the master is bound 
to find him work. It is a two-sided contract, one part of 
which binds the man to work, and the other binds the 
master to employ. Mr, Turner’s judgment, therefore, was 
in favour of the men. It is well known to our readers 
that, for the convenience of both parties, and to their ulti- 
mate advantage, the application of the law of master and 
servant has been disregarded in the iron trade as in other 
trades. Men have been permitted upon liglit excuses, or 
without excuses, not to give their full time. They have 
not been sued in the civil court or prosecuted in the 
criminal court when they have broken their contract it 
may be by going to the races, by getting tipsy at the 
works, or by staying away to take a journey by the excur- 
sion train. On the other hand, the masters have felt them- 
selves at liberty when orders have been short to suspend 
the working for a day or days in the week in such trades — 
of which the iron trade is one—as cannot work for stock. 
They bave, in fact, changed from full time to short time, 
without terminating the full-time agreement. We have 
said that this was for the advantage of both masters and 
men; and so it was, and is. It is an advantage to the 
master that some part of the loss upon his plant should be 
avoided by such partial employment for it as he can find. 
On the other hand, it is an advantage to the workmen to 
take the popular alternative to the inevitable “no bread.” 
The workman knows well from the state of his own trade 
in the same neighbourhood that business is slack, and that 
go where he will he cannot get more than, say, four days a 
week. He is consequently unwilling, upon the recurrence of 
these periods of slackness in trade, to discontinue his per- 
manent engagement for the chance of getting no better 
employment under some other master. He has hitherto 
goue on willingly, and had all the advantage of going on 
at short time until the return of prosperity brought a 
greater demand for his labour. 

Another difficulty in the law of master and servant has 
remained in abeyance by common consent for the common 
advantage. What is called full time, which the master is 


| bound to afford, is very easy to define for men employed by 
time. It is equally easy where men are employed for 
pieces of work over fixed periods ; but it is exceedingly 
| difficult to define it where the work is of such a character 
as that the reasonable fulfilment of the contract by the 
master would be to find him such work of his kind as in 
the ordinary course of events the trade affords. Apply 
this to men who have to perform special processes in the 
course of a complete manufacture. It may be that full 
employment will not occupy a man full time, and yet it is 
necessary to hold him as a hired servant, so that he shall be 
upon the spot to do the work when the work is presented 
tohim. In this way he may be retained as a servant, held 
| to his hiring, and yet only paid by the piece for such work 
as fairly comes within his department when the operations 
of production are goivg on in their regular, ordinary, full 
course. It is therefore a matter of some intricate detail 
| to determine in every department of every trade what 
|is full work. But as in other phases of English 
| law, both parties must submit to a reasonable inter- 
pretation of the contract. Any jury dealing with the 
question would, we should think, in approaching this sub- 
| ject to determine the question of reasonableness, be directed 
by the judge to draw this inference of fact—for reasonable- 
ness is an inference of fact—from certain minor facts posi- 
tively proved. The most important inquiry at the thresh- 
old in relation to this positive fact would be, What was the 
| knowledge of all the parties of the condition of things 
| under which the contract was made! If both parties knew 
perfectly well the course of trade iu the particular depart- 
ment in which the hiring occurred—its course, that is, 
under ordinary circumstances, and not its course under 
exceptional circumstances, such as short time and the like 
—they would enter into the special contract of hiriug 
and service for that particular department with their eyes 
open, and with what we suppose lawyers would call “ with 
full notice of the nature and purport of the obligation on 
both sides.” 
Considerations such as these have made the obligations 
| of the law as laid down by Mr. Turner difficult. No 
one can doubt its soundness ; it is as old as the hills. The 
| confusion arises from its having been gradually but per- 
manently disregarded. ‘The men have suddenly pulled up 
their employers, and insisted upon strict law. This may 
| and probably will lead to the masters in their turn pulling 
up the men, and insisting on strict law from their side. 
| For our own part, we do not look with any anxiety upon 
the result of the disagreeable transaction. It will be 
another check to prevent legitimate enterprise merging 
into mere speculation when employers have to consider 
before they invest in extensive plant, that they must see 
before them a market for the full employment of the 
operatives who have to work the plant ; or struggling with 
extra bargain-making with workmen, as well as contending 
with the loss from diminished employment of plant. Wher 
seasons of short-time arrive the men on their part will have 
to consider that they accepted the advantages of a strict 
application of the law, coupled with a condition that they 
too must strictly obey the law. It is not only the penalty 
‘at the police-oftice to which a drunken bout will subject a 
workman ; he will have to recoup his employer in the 
shape of damages for breach of his contract. In a word, 
he will have to submit to a legally enforced, steady, 
regular habit. And the great additional comfort and 
| happiness, to say nothing of gain, which iron-master and 
iron-worker would derive from this, it needs not that we 
should even hint at. We have therefore, we repeat, no fear 
whatever of the probable outcome of Mr. Turner’s judg- 
ment in “The Darlington Notice Case.” 





LEGISLATION FOR THE LONDON GAS SUPPLY. 
| A sBevy of bills on the gas supply of the metropolis 
| promises well for the pockets of the learned counsel and 
other parties who are likely to be concerned in the investi- 
gation of this troublesome question in the next session of 
Parliament. The subject is now presented in almost every 
aspect it is possible for it to assume. The principles of 
competition, purchase, regulation, and amalgamation are all 
represented among the various bills of which notice has 
been given. War has been declared against all the com- 
panies, in addition to which, some of them have their own 
particular little wars to fight. A sort of parliamentary 
Armageddon awaits the combatants. Gog and Magog and 
Sir James Hogg have taken counsel together, and have 
entered into a league, offensive and defensive, for the pur- 
se of overthrowing the gas companies. On the other 
and, the gas companies show very little sign of uniting 
among themselves. The great amalgamating power is the 
Chartered, which on that account apparently is cordially 
hated by Mr. Newton and other ruling spirits at Spring- 
gardens. The only fraternal embrace we can perceive 
among the companies is that of the Commercial and the 
Ratcliff. The latter is the least of all the London gas 
companies, its total capital being scarcely £116,000 out of 
the more than £10,000,000 of the whole. The Chartered 
has power to unite with all or any of the other companies. 
The Imperial is seeking for like powers, thereby declar- 
ing its desire to keep aloof from the Chartered. These are 
the two leviathans of the London gas companies, their 
united capital being nearly seven millions out of the ten. 
South of the Thames, the Phcenix seeks to amalgamate 
with all or some of the companies on that side of the river. 
As there is one company—the London—situated on both 
sides of the Thames, it is not yet clear how the Phenix 
roposes to carry out its design. 
‘ A timely letter from the Board of Trade to Mr. James 
Beal calls attention to the importance of setting the gas 
districts of London in order, asa preliminary to any scheme 
for transferring the gas supply to the local authorities. 
This is a very sensible suggestion, and is, in fact, the same 
thing that Mr. Beal himself suggested to the Board of 
Trade when he introduced a deputation to Sir Charles 
Adderley on the subject of the metropolitan gas supply. 
There is something odd about the deputation, and some- 
thing odd about the answer to it, in the shape of this letter 
to Mr. Beal. There is also something odd in the Parlia- 
mentary notice advertised by Messrs, Wyatt, Hoskins, aud 





—————— 


—————————— 











432 


THE ENGINEER. 





Dec. 11, 1874. 








Hooker for a bill—to be introduced by petition or bY Company’s district begins again on the Surrey side of | Some idea of the value of these statistics may be derived 


motion—embodying every one of the propositions of th® 
Board of Trade on the gas question. 
know more by-and-bye ; but at present this last-named 
bill looms in the atmosphere like a portent. In the mean- 
time, where are we! There is a great cry for the “ local 
authorities,” after the manner of the old lady who threw 
up the window and called “ Police!” when she felt the 
shock of an earthquake. In fact, the local authorities 
of the metropolis are themselves threatened with 
amalgamation, and regulation, and transfer of undertakings, 
and we know not what else. Temple Bar, shored up so 
that it may not tumble down, is a type of the local authori- 
ties of the metropolis, They are all quaking for fear of 
dissolution. The Lord Mayor hopes, that whatever may 
be done elsewhere, the City will be let aloue. The Metro- 
politan Board hardly knows what to expect, and on the 
whole, would rather be let alone too. The 2000 vestrymen 
consider that local self-government is a sacred institution, 
and “that’s us.” But there are philosophers at hand who 
would take the gas companies, the water companies, the 
Metropolitan Board, the Corporation, the vestries, and the 


liverymen, shake them all up together, and turn out one | 


grand homogeneous whole. We may just observe, how- 
ever, that this is the way in which things are never done 
in England. We are a practical people, and hate theories. 
We don’t care about symmetry, as somebody has already 
said of us. In the present day we are beautifying London 
with splendid business premises, and ruining the whole 
architectural effect by signboards, Let anyone who doubts 
it look at Ludgate-circus. 

There is one thing that might be done and ought to be 
done. Sir Charles Adderley and Mr. Beal are right. The 
gas map of London is an absurdity, and ought to be recti- 
tied. 
are arranged on no plan, and have no natural boundaries.” 
As we have already remarked, one company is on both 
sides of the Thames. Why should there not be a general 
amalgamation of the companies ! 
all rolled into one | 
economical, and if London is to have cheap gas, economy is 
one way to get it. But the Metropolitan Board has of late 
taken alarm at amalgamation. On what ground? The 
assertion that amalgamation has made gas dear is a mistake, 
It is not amalgamation, but “revision,” that has made gas 
dear, and as there is to be no revision next year gas will 
fall, despite amalgamation. Is it that the Metropolitan 
Board would rather see the gas companies divided and 
weak? Or does the Board fear that the Chartered Com- 
pany will prove a littie too clever, and will put the gas 
supply in such excellent order as to satisfy the public? 
For the public to be satisfied with the gas companies 
would be an exceeding great loss to the Metropolitan 
Board, which now appears as the consumer’s champion, 
and also has the prospect of taking possession of the gas 
supply at some future time. 

The value of amalgamation has been clearly apprehended 
in Parliament and strongly insisted upon. The principle 
is embodied in the City of London Gas Act, 1868, and 
other enactments. When the price of gas undergoes re- 
vision, the revising commissioners are required, by the 
terms of the statute, “to take into account any saving or 
economy which they shall be of opinion might have been 
effected by amalgamation of the companies, or any of 
them.” If the present gas map of London be horrifying to 
Sir Charles Adderley, how much more might he have re- 
coiled from the map of 1867! At that time there were 
thirteen gas companies. Thanks to the Chartered Company, 
four of these have been absorbed, namely, the City of 
London, the Great Central, the Western, and the Equitable. 
How many topographical ecceutricities were thus wiped 
out we can only state imperfectly. The City of London 
Company had a little bit of territory in Hatton-garden. 
Further south it had the Temple. Away to the east it had 
the Tower. South of Leadenhall-street and Cheapside, 
and from Smithfield to the Thames, it shared the territory 
with the City Company. North of the Bank the Great 
Central divided the region with the Chartered. A little 
further north the Chartered had a small piece to itself, 
just squeezed in upon the borders of the Independent, 
while in Clerkenwell it had another and a larger piece as 
its own. This wretched hash was disposed of by the amal- 
gamating process under the Act of 1868, and we hold that 
so far the way was prepared for better things. To the 
operations of the Chartered Company, London owes the 
removal of a large quantity of gas manufacture to a dis- 
tance from the population. Unquestionably the price of 
gas would have risen in the City during the last two years 
even if the Chartered Company had not effected this 
change; and there is no likelihood that the price through- 
out the City would have been 3s. 9d. for 16-candle gas in 
1875, had not this amalgamation been effected. 

The absorption of the Equitable and the Western made 
the Chartered Company still more compact. The Equitable 
stretched from Somerset House to Leicester-square and the 
Admiralty, reappearing farther on down in Pimlico. The 
Western Company was at Kensal-green, stretching away 
south-east to Earl’s-court and Knightsbridge. It re- 
appeared in a small patch lying between Conduit-street 
and Pall Mall. The Equitable, the Western, and the 
Chartered all seemed to concentrate themselves on Pall 
Mall, as if anxious to occupy that particular spot. Now 
the Chartered reigns so’uws, and we may trust that the mains 
are being simplified in consequence. The most hapless 
instance of a scattered district that now exists occurs in 
the case of the London. It lights about seven lamps on 
the Victoria Embankment and takes its way northward 
between the Temple and Somerset House, aczoss the Strand 
and Holborn as far as Red Lion-square, extending to 
Liquorpona-street on the east and the confines of Soho 
on the west. It is bounded on the north by the district of 
the Imperial Company, and thus cuts the Chartered dis- 
trict completely in two, It might be supposed that as the 
London is on both sides of the Thames, part of its southern 
district would lie opposite to its northern piece. This, 
however, is not thecase, The southern shore from London 
Bridge to Westminster belongs tothe Phoenix. The London 


We may expect to | 


“The districts possessed by the several companies ' 
‘eastern portion is separated from the western by a gap 
| which is nowhere less than two miles across. 


Why should they not be | 
Such an arrangement would be highly — 


| 


Westminster Bridge and occupies part of Lambeth, termi- 
nating at Vauxhall Bridge. Three hundred yards farther 
on we have the London again, sweeping away round Nine 
Elms and Battersea. From Chelsea Bridge to Price’s Patent 
Candle Works it occupies both sides of the Thames, going 
as far north as Hyde Park-corner, and thence carrying its 
northern boundary down obliquely to Cremorne. Next it 
darts off at right angles up to the Hammersmith-road, and 


river. <All the way from the Candle-works to this point 
the London has nothing to do with the Surrey side of the 
Thames. Neither, in fact, has the Phonix, which stops 
short at Wandsworth. 

The proposed union of the Commercial and Ratcliff dis- 
tricts is a measure which, if carried out, would prove sin- 
gularly fatal to the economical management which would 
be practicable if these two districts were united to the 
Chartered, At present the Comwercial and the Ratcliff 
districts lie directly in the line between the great works at 
Beckton and the Chartered district which commences at 
the Tower. By absorbing the Victoria Docks Gas Com- 
pany, the Chartered obtained a district extending from 
Barking Creek to the river Lea. [t only wants the amal- 
gamation of the Commercial and the Ratcliff with the 
Chartered, and the buying up of a fragment—but a popu- 
lons one—of the London Company’s district, in order to 
carry its line continuously from oue end of the metropolis 
to the other. If the Independent were then amalgamated 
either with the Imperial or the Chartered, there would be 
ouly three gas companies north of the Thames, the third 
being the London, with its Middlesex territories of Bel- 
gravia, Chelsea, and Fulham. 

The Phcenix district is itself curiously scattered. 
magnitude this company ranks third on the list. 
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In the east 
we have Greenwich, Blackheath, Lee, and Lewisham. The 
western portion includes most of Southwark. But for a 
very narrow ligature at Newington Church, the western 
part of the Pheenix district would also be cut in two, owing 
to the approximation of the London and Sovth Metropo- 
|litan, From this point the Phoenix goes away to the south- 
west, having the South Metropolitan on its eastern flank. 
The latter company has a tolerably compact district, ruv- 
ning from the Bricklayers’ Arms station down to Norwood 
and beyond. The Surrey Consumers’ Company has for its 
district an area including the greater part of Bermondsey, 
together with Rotherhithe, New Cross, and Deptford. 


| We have now mentioned the whole of the metropolitan 


gas companies, as specified by the Act of 1860. Concerning 
the Imperial, we may further state that its district reaches 
from Hackney Wick to the eastern part of Bayswater. On 
the north it goes round by Stamford-hill, Upper Holloway, 
and Hampstead. On the south it drops down iuto Bethnal- 
green and Bloomsbury, being driven back between these 
two points by the Independent and the Chartered. In the 
west it comes down far enough south to include the whole 
of Hyde Park. It is a fine district, on the whole not badly 
arranged, though rather damaged by the Independent. 
The Commercial Company extends from Old Ford to Mill- 
wall, taking in all the Isle of Dogs. East and west, ex- 
cepting the small area of the Ratcliff, the Commercial dis- 
trict extends from Bow Creek to the borders of the City. 
Taking a general view of the whole field, we cannot but 
feel that the so-called “ districting” of 1860 sadly calls for 
amendment. There are also sundry suburban gas com- 
panies specially exempted from the Act of 1860, which 
might now be taken in with advantage, or at least some of 
them. The Purchase Bill to be introduced by the Corpora- 
tion and the Metropolitan Board is to comprehend all the 
companies exempted from the Act of 1860, as well as those 
that were included. Thus, in additic.4 to the nine metro- 
politan companies legally so called, the aforesaid local 
authorities seek to acquire the works of the two Woolwich 
gas companies, together with those of the Eltham, the West 
Ham, the Crystal Palace District, the Wandsworth and 
Putney, the Brentford, and the Mitcham, Merton, and 
Tooting. The notice issued by Messrs. Wyatt, Hoskins, 
and Hooker, refers only to the nine companies which are 
legally metropolitan. But London is growing fast, and it 
is well to look ahead. 
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Mineral Statistics of the United Kingdom of Great Britain and 
Ireland for 1873. By Ropert Hunt, F.R.S., Keeper of Mining 
Records. Published by order of the Lords Commissioners of 
her Majesty’s Treasury. London: Longmans, Green, and Co., 
and Edward Stanford. 

Report on the Inspection of Metalliferous Mines in Cornwall, 
Devonshire, and part of Somersetshire, for the Year ending 

| December 31st, 1873. By Crement Le Neve Foster, B.A, 
Sc., F.G.S. 

In our notice of the last volume of J/ining Statistics we 

had occasion to eche the regret expressed by Mr. Hunt 

that the hopes he had previously entertained for an earlier 

publication of his volume had not been realised. The 

new Acts, instead of facilitating this desirable change, had 
‘yather operated in a contrary direction, and it is with con- 
| siderable pleasure that this year we welcome the familiar 
volume nearly two months earlier than previous experience 
had led us to expect it. But we have not to thank the 
Legislature for this. The change has been effected by per- 
severing industry—the Director-General tells us—on the 
part of the Keeper of Mining Records and his assistants, 
seconded by the liberal consideration of the colliery and mine 
owners, who have furnished voluntary returns in addition 
to those which are compulsory under the provisions of the 
Acts. Otherwise, the difficulties attending the collection of 
these statistics have remained unchanged. It is pleasing to 
hear that so much voluntary assistance has been accorded. 
One cannot be surprised that some persons “ have seriously 
complained” of the application for voluntary returns, but 
it cannot but be gratifying to find that “few have failed to 
reply to it.” ten » moreover, have not only given the 
information sought for in useful detail, but have materially 
aided the inquiry by their influence in their own districts. 





running south of Hammersmith, comes round again to the | 


from a knowledge of the sources of information on which 
they are based. Thus, to take Coal as an example, we 
| learn that two-thirds of the circulars issued were promptly 
returned with the questions most fully answered. Several 
coal mining associations furnished Mr, Hunt, in confidence, 
with exact information, and from the overseers of several 
parishes he received similar assistance. In addition, returns 
of the production of large districts, collected with great 
care, were placed at his disposal, and the information thus 
obtained has enabled him to compute with accuracy the pro- 
duction of collieriesamounting to more than 120,000,000 tons. 
All the great coal-carrying railways of the United Kingdom 
and several of the canals frrnished the most detailed returns 
of the coal carried from each coal-tield and its distribution, 
frequently giving, in confidence, the collieries from which 
it was obtained. All the shipments of coal, both to foreign 
ports and coastwise, are furnished by order of the House 
of Commons, and all the collieries sending coal to places 
within the London district are given in the City of London 
returns. Moreover, nea:ly all the ironmasters have fur- 
nished him with the quantities of coal used in their works 
from their own collieries, or purchased from others. From 
the information thus obtained, Mr. Hunt has been enabled 
to compute that about 7,000,000 tons of coal were produced 
beyond the quantity above named. This, however, he 
desires to be understood as an estimate, though he is satis- 
fied it is a fairly exact one. He appears to have been 
equally well satistied with the returns from the owners of 
blast furnaces, mills and forges, and of tin-plate works, 
also from the smelters of tin, copper, lead, and zinc, and 
from the proprietors of metal-precipitating works, as well 
as with the liberal way in which the proprietors of clay 
works, barytes manufacturers, and others, have supplied 
information, 

We were enabled a week or two ago, by the courtesy of 
Mr. Hunt, to give some summaries of the coal and other 
statistics, as the present volume, when published, would 
show them. We fons now the full particulars before us, 
and we strongly recommend them to our readers as full of 
interest. We cannot attempt to give any adequate idea of 
them here; we can only extract a few figures which, we 
think, will supply an amount of important information in 
a condensed form, and which give some notion of the pro- 
digious manufacturing interests of the country. Thus, with 
reference to the iron trade, we find that the total quantity 
of iron ore raised in the United Kingdom in 1873 was 
15,577,499 tons; add to this 967,536 tons of foreign ores 
imported, and 275,000 tons of “burnt ores” also imported, 
and we have the total quantity of 16,820,035 tons smelted 
in Great Britain. This work was performed by 683} 
furnaces in blast, namely, 4481 in England, 109 in Wales, 
and 126 in Scotland. The amount of pig iron produced 
was 6,566,451 tons, for which 16,718,532 tons of coal were 
used. In England 4,688,199 tons, in Wales 885,252 tons, 
and in Scotland 993,000 tons were the respective produc- 
tions, the coal being divided between the three in the pro- 
portions of 11,804,532 tons, 2,184,000 tons, and 2,730,000 
tons respectively. 

From the coal returns, showing a total of 127,016,747 
tons for the United Kingdom, we learn that North Wales 
coutributed 2,450,000 tons, South Wales 9,841,523 tons, 
East Scotland 10,142,039 tons, West Scotland 6,715,733 
tons, and Ireland 103,435 tons. 

In 1872 the total quantity of pig iron smelted in Great 
Britain was 16,539,889 tons, producing 6,741,929 tons of 
metal, with a consumption of 17,211,729 tous of coal, the 
blast furnaces being for England 4494, for Wales 122}, 
and for Scotland 130, in all 702. In that year also the 
summary of coal produce of the United Kingdom was 
123,497,316 tons, of which South Wales produced 10,131,720 
tons, East Svotland 9,046,814 tons, West Scotland 6,336,795 
tons, and Ireland 103,463 tons (estimated). 

Dr. C. Le Neve Foster’s Report also possesses much 
interest; and though he was only appointed inspector in 
April, 1873, he has succeeded in amassing a very consider- 
able amount of valuable information. He also has some 
fault to find with the Mines’ Regulation Act; and while he 
shows that, in consequence of the Act not requiring returns 
to be sent in until the Ist of August, he is unable to give 
the desirable information as to the number of persons 
employed and the quantity of mineral raised last year, he 
points out that there would not be the slightest difficulty 
in applying to his district the same regulation as that which 
is in force for the coal mines, under which the returns have 
to be sent in on or before the 1st of February in every 
year. Before that date this yeer he had received more 
than a hundred of the returns for 1873, although the forms 
had only been sent out a fortnight beforehand. If the 
date fixed by section 10 could be altered to the Ist of 
February, the statistics furnished by him would be of 
greater value ; at present they come too late to be of much 
practical use, and he is unable in the report before us to 
compare the number of deaths from fatal accidents with the 
number of persons employed. 

The list of fatal accidents appended to his report shows 
that in spite of the absence of danger fro. fire-damp, the 
miners in his district have a more perilous occupation than 
that of many colliers. In 1873 there were no less than 
fifty-nine fatal accidents, causing the loss of sixty lives. 
As the returns of persons employed in that year have not 
yet been all received, he is unable to make an exact calcu- 
lation of the number of persons employed per life lost ; but 
taking the 1872 returns as a standard, it appears that about 
500 persons were employed per life lost, giving the death- 
rate of two per 1000. Turning to the statistics of the 
Inspector of Coal Mines for 1872, he tinds that the death- 
rate exceeds that of the colliers of Northumberland, Dur- 
ham, Cumberland, Monmouth, Gloucestershire, Somerset- 
shire, and Scotland, and this fact alone he urges is sufficient 
to show that some legislation was necessary for the metal 
mines of the south-west of England. He then draws a 
comparison between this death-rate and that of foreign 
countries. He says :— 

** As the data for my district have not been compiled in former 





years, I am compelled forthe sake of comparison toturn to the 
statistics for metal mines in foreign countries. Inthe Zeitschrift 
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ur das Berg-, Hutten- und Salinen-Wesen in dem Preussischen | 
Staate, vol. xxi., I find a table of all fatal accidents that have | 
occurred in Prussian metal mines from 1863 to 1872. In these ten | 
years there were 709 deaths from fatal accidents, and 514,873 
persons employed ; the yearly death rate has therefore been 
1°377 per 1000, or one death for every 726 workers. The highest 
rates were in 1864 and 1872, viz., 1°6 and 1°7 per 1000 respectively. 
From the successive numbers of the Jahrbuch fur den Berg- und 
Hutten-Mann, I have obtained similar statistics for the Saxon 
metal mines. In the ten years 1862-1871, there were 85 deaths 
and 98,145 persons employed, giving an average yearly death-rate 
of 0°86 per 1000, or one death for every 1154 workers, The worst 
years were 1862 and 1871, with death rates of 1°3 and J°5 per 
1000. From this it appears that the death-rate for last year in my 
district, viz., about two per 1000, exceeded that of the worst years 
in Prussia and Saxony.” 

The analysis of these casualties is very interesting. We 
find that 16 per cent. of the deaths resulted from accidents 
corresponding with “falls of roof and sides” in collieries, 
and he points out that the prevention of falls of ground 
depends mainly on the men themselves, though the agents 
have their share to perform in carefully examining the 
working places, and impressing upon the men—especially 
the younger men—the necessity of being too lavish rather 
than too sparing of the timber. We have usually been led 
to understand that the accidents from ascending and 
descending by machinery were rather numerous than other- 
wise ; but we learn that the contrary is the case, and fur 
the reason that machinery is not employed, as a rule, for 
raising and lowering the men. They have generally to 
climb ladders, and there were only ten mines in Dr. Le 
Neve Foster’s district last year in which man engines were 
used. Even in some of these the men were obliged to 
climb up and down a hundred fathoms, because the engines 
do not nearly reach to the bottom of the mines. Only one 
man-engine accident happened, and that was due to the 
miner’s carelessness in stepping too late. The Inspector is 
very urgent as to the necessity of enforcing enactions 
against unfenced or unguarded shafts, and he points out 
that he has had great difficulty as regards abandoned 
shafts, in stirring the local sanitary authorities into action. 
However, it is satisfactory to find that some progress has 
already been done in this direction, and Dr. Le Neve Foster 
deserves much credit for the exertions which it is well 
known he has put forth to secure this result. 

The details of the blasting accidents are instructive, 
and as may be expected, we still find that men are occa- 
sionally rash enough to use iron tamping bars. With 
respect to the non-fatal accidents arising from explosions 
of blasting charges, we cannot refrain from reproducing in 
the inspector’s words an interesting paragraph :— 

“Only twenty-seven non-fatal accidents were reported to me. 
I have not the slightest hesitation in saying that this number is 
not one half of the serious accidents that occurred, but as the 
exact interpretation of the word serious varies considerably, the 
number of non-fatal accidents reported will never correspond 
exactly to the number that have happened. It is only in the 
case of blasting accidents, which have to be reported however 
slight the injuries received, that there will be reliable data. 
From April to December, 1873, I heard of eleven non-fatal blasting 
accidents. Two happened from going in too soon to the working 
places after it was supposed that holes had missed fire, one from 
boring out a hole that had missed fire, one from boring into a charge 
of dynamite which had missed fire in an adjoining hole, one probably 
from pressing in naked powder with an iron tamping bar, and six 
during the operation of tamping ; one of these six accidents 
happened while the third laying of tamping was being introduced, 
one while the second or third laying, and four while the second 
laying was being putin. In four of the six cases iron tamping 
bars were being employed, but provided that the first laying of 
tamping is put in with a wooden stick, their use is not prohibited 
by the Act. Copper or copper tipped bars will prevent many but 
not all accidents, for at West Weal Jane an explosion occurred 
though a copper Lar was used, and another also at South Caradon 
where the tamping bar was copper-tipped. At West Wheal Jane 
the hole was bored in hard stuff, consisting mainly of iron pyrites 
and quartz, and the man injured was using similar stuff for tamp- 
ing. I have no doubt that the explosion was due to a spark made 
by the friction of a particle of pyrites against a bit of quartz. 

The attention of those interested in the amendment of 
the law should certainly be directed to the facts thus stated. 





EXPEDIENCY OF PROTECTION FOR 


INVENTIONS. 

A PAPER on the above subject was read by Mr. F. J. Bramwell, 
F.R.S., on Wednesday last week, at a meeting of the Society of 
Arts. The following abstract is all our space will allow us to 
reproduce, It will serve to show the “argument” of the 
discourse, though divested of the copious illustration with 
which its author elaborated it, The author set out by 
proposing to consider only the broad question, ‘‘Is it expedient 
there should be a patent law for the protection of invention?” 
And consequently, as he refrained from discussing proposed 
alterations in existing law, or from suggesting others, the issue 
he had to deal with was pretty much this :—‘‘ Assume the 
existing law to remain unaltered and unimproved, is it expedient 
that there should still be protection for inventions?” Mr. Bram- 
well then showed how dependent we are for every necessary, and 
for every comfort, upon invention and improvement, after which 
be proceeded to the inquiry whether improvement is more likely 
to be made with or without a patent law. 

“The opponents of a patent law say, among other things, that 
an ingenious man can no more withhold himself from inventing, 
than a musician can abstain from composing, and that whether the 
invention is to result in profit or not, the genius must invent, and 
he will do so, not only in the absence of all pecuniary reward, but 
even in the absence of the glory which it is supposed might arise 
from the publication of his invention. I think this a very unfair 
estimate of the nature of a really ingenious mind, and also an 
unfair illustration. The musician composes, perhaps, to gratify 
his artistic taste, but having composed—which really means having 
committed his idea to paper—he has done all that any musician 
could do; for him there is no further step to be taken. A real 
inventor, however, cannot rest contented with this committing of 
his ideas to paper, he must see them practically carried out, and 
above all he must do so if he be of the useful class of inventors ; 
that is to say, a man distrustful even of his very ingenuity, 
acquainted with the difficulties that arise in practice, and knowing, 
therefore, how necessary it is that the thought of the mind should 
be developed into practice; such a man must see his improved steam- 
boat engine at work on the high seas, his improved locomotive 
drawing an express train, his improved hot blast at work reducing 
refractory iron ore. A real sound inventor who had vo‘hope of 
thus ecting his invention would, in despair, cease to invent, 
and the inventors who remained would be either the impracticable, 
visionary men, whose so- inventions are , or they 
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would be persons engaged in manufacture, who would make 





inventions of detail in their special trade, and, if these inventions 
were of any real value, would strain every nerve to keep them 
secret. The opponents of a patent-law further say that in its 
absence inventions would continue, because an inventor would 
reap his due reward by embarking in the manufacture of his own 
invention, and they say he would do so on favourable terms, for 
not only would he have the start of all other persons, and a more 
intimate knowledge of his own invention than any one else could 
have, but his would be the best trained workmen, and from 
these causes he would be in an excellent position as a manu- 
facturer, and his products would have credit with the public. 
Those who put forward such a mode of reward appear to forget 
that commercial success, Which must be attained to get the reward, 
demands not merely skill of invention, but demands capital, 
business habits, the art of organising and controlling a staff of 
workmen, and the equally great, if not greater, art of finding a 
market and selling to a profit ; and also that if the inventor is not 
living in a suitable locality for the manufacture, he must be pre- 
pared to break up his connection with the place where he may 
have been for years, involving the surrender of any occupation he 
wight have held there, and must recommence life elsewhere. And 
just one word as to his retainiug the skilled workmen, trained in 
the exercise of this invention. Would not the very first step in 
rivalry of manufacturers be the procuring the services of the 
workmen who had been taught by the inventor? A few extra 
shillings a week would be a sufficient inducement to secure them 
and ali the knowledge they could impart, and thus the inventor 
would have the mortitication of seeing his workmen tasen from 
him, one by one, as they became competent, and would tind him- 
self in the position of constantly teaching beginne:s, with the 
certainty that they were to go to his rivals, as soon as they had 
learned enough to be of any service to them.” 

Again, there can be no propriety or expediency in affording 
encouragewent for secret manufactures. When a secret manu- 
facture is possible, its advantages are counterbalanced by its draw- 
backs. Either the secret is not kept, in which case the protits it 
might bring are not made and the inventor is not rewarded, or if 
it be kept, workmen are demoralised, production is limited, cost is 
increased, aud the public are injured. In other cases secrecy is 
impossible; for instance, the inventor of the Giffard injector could 
never have been so rewarded. Nor are manufacturers as a rule 
the inventors ; they may make improvements in detail, but as a 
rule they do not initiate. It is against their interests and habits 
of thought and practice todoso. This being so, how, without a 
patent law, can an inventor who is not a manufacturer hope to 
carry on his experiments with safety to his interests’ Is a country 
clergyman, who may invent an improvement in iron smelting, to 
build a blast furnace for himself? Then again there are numerous 
cases in which, supposing the inventor to have all the advantages 
of capital, business habits ,and residence in an appropriate locality, 
it would be impossible for him to reap an adequate reward, The 
invention of the “‘ fish-joint ” is a case in point. What advantage 
over other people would the inventor of the fish-joint have if he 
set up afactory to make them? The inventor of the Siemens 
furnace could not embark in all the businesses to which his furnace 
is applicable, nor could he expect to be remunerated by merely 
setting up as a builder of furnaces, which any skilled labourer 
might erect after alittle instruction from drawings. After showing 
the value of protection to a poor inventor in enabling him to 
obtain the assistance of capital, and after disposing of the pro- 
position of Government rewards, and honours to meritorious 
inventions, Mr. Bramwell advanced to the discussion of the evils 
which some contend are inseparable from a patent law, and which 
are urged as greater than those which would arise from a cessation 
of invention. 

**They say the evils are :—Interference with the freedom of 
trade. ‘That British manufacturers are put at a disadvantage, as 
compared with those of countries where there is not a patent-law. 
That a patent for an invention, by barring the road, stops further 
inventions, That patents are granted for useless things. That 
patents are granted for things which are old. That the existence 
of patents gives rise to expensive and difficult litigation. That 
patentees are great losers by patents, and that it would be acharity 
to protect them against themselves, 

***Patents interfere with the freedom of trade.’ But is this so ’ 
What freedom has been interfered with? The industry as it stood 
before the invention is as open to them all as it ever was, but the 
power to exercise the invention itself cannot be had without pay- 
ment of a tull. How are manufacturers damnified by this? 
Suppose the inventor chose to carry on his process as a secret 
manufacture, it cannot, I presume, be contended that such a 
course, however undesirable, should be made illegal, and if not, 
those manufacturers who had not the secret would be unable 
to pursue the manufacture. Would anybody seriously Gall this 
* Interference with the freedom of trade 7’ ” 

As to the second of the alleged evils. 

‘What is the practical answer to this ? Great Britain, the United 
States, and France, all have efficient patent laws, and must it not 
be admitted that in no other countries are manufacturers so 
vigorous, or improvements so rife? Few countries claiming to be 
civilised are without a patent law. Switzerland has none. Hol- 
land has recently given up her patent law. Are these countries 
of progress or countries of invention ? What do they do to advance 
manufactures? I once heard Lord Houghton say, at a discussion on 
pateut law, when the absence of a patent law in Switzerland was 
cited, that he never heard of Switzerland being famous for any 
manufacture beyond alpenstocks and long hotel bills. So far from 
the existence of a patent law putting the country which possesses 
it to a disadvantage, it is the means of causing ingenious foreigners 
to bring to that country their various inventions which, did they 
cease to become property when they reach its shores, they would 
withhold and would keepin their own land. Not only does a good 
patent law bring in foreign inventions, but it attracts good men to 
come and reside amongst us, and toestablish works in our country. 
A distinguished man, whose inventions I have referred to this 
evening, said on the ion of a di ion on patent law in 
section F of the British Association, that he left his own country 
to settle here, mainly because the patent law of that country was 
so defective he could get no adequate protection for his inventions. 
That gentleman, Dr. Siemens, is a naturalised Englishman ; he 
has vastly improved many of our wanufactures, and he is at this 
time an employer of some thousands of workmen, and is so in 
manufactures which have to a great extent arisen out of his inven- 
tions. The consideraticn of such facts as these makes it clear to 
my mind that a good patent law attracts improvement to a country 
which possesses it ; and that, therefore, the manufactures of that 
country, instead of being placed at a disadvantage as compared with 
those of countries which have it not, are much more favourably 
situated. The third charge against the patent law is that ‘A 
patent for an invention by barring the road stops further inven- 
tion.’ This I say, unhesitatingly, is contrary to all experience, 
Progress in an industry may be dormant, as it was for years in the 
steel trade, At last an original mind comes and makes a great 
improvement, After a longer or a shorter time, dependent on 
various circumstances, this improvement developes into commercial 
facts and excites general attention, The immediate result is that 
a number of other ingenious men are set thinking of the special 
manufacture, and there follow forthwith a large number of inven- 
tions in relation to it. It may be said, What good is this, if the 
invention cannot be used because the first patentee is there 
barring the road? The answer is, that this inventor has not got, 
and the law will not give him, a patent for all modes of obtaining 
his end, but only for his special mode, and that all inventions of 
improvement which do not clash with this can be freely used. 
And further, that if the subsequent inventions be for improvements 
upon the mode of the first patentee, the practical result in nine 
cases out of ten is that the first patentee and the subsequent 
improver come to terms, and work their inventions in common, 
The fourth and fifth charges are—That patents are granted for 
useless things, and also for things which are not new. In some 





instances this may be so, but who except the foolish patentee 
suffers. In the first place if the subject of the patent be not new, 
or be not useful, the patent, if not void, is voidable. In the 
second place no one wants to use that which is useless, and every- 
body may use that which is old. Thesixth charge brought agaiust 
a patent law is, ‘That it gives rise to expensive and difficul: liti- 
gation.’ This, no doubt, is true, but to what extent. To ascertain 
the value of the fact, when considering whether or not it furms a 
sufficient ground for the abrogation of the law of patents, one 
should examine as to what proportion the litigation bears to the 
magnitude of the subject. As I have already pointed out, there is 
hardly an industry in the kingdom which does not employ in 
several of its branches patented processes and machines, The 
annual value of their products must be enormous, and must form 
a very large percentage of the value of the total mercantile and 
commercial transactions of the country. It appears that rather 
more than 5000 actions and suits are tried and heard each year in 
the superior courts of common law and equity, while in those 
courts 18 proceedings only relating to patents are commenced, and 
that 84 only out of these 18 are pursued tu a primary decision ; 
thus notwithstanding the magnitude of the interests involvel, and 
the alleged incentive to litigation arising out of the nature of 
patents, the number of proceedings initiated is only one-third of 
one per cent. of all other actions that are tried and heard, and the 
number of patent cases in which « primary decision is given 
are only S$), or one-sixth of one per cent. Ido not say there 
may not be instances where persous have been most improperly 
put to heavy expense in maintainiag their rights against patentees 
by whom they have been unjus'ly assailed, but is not this true of 
every other right which is guarded by alaw’ Yet no one suggests 
that thereupon the remedy is to du away with the law and the 
right together. Enudeavours are made to amen. the law, and if 
this cannot be done, the chance of cases of hardships is submitted 
to as being the price to be paid fora law which, by its general 
terms, is for the good, and as a rule contributes to that common 
good. 

“The last statement made as to the evils of patents is, * That 
pateatees are great losers, and that it would beacharity to protect 
them against themselves.’ That patentees are, taken as « whole, 
losers by the time and money they expend upon their inventions, 
is, I think, likely, but we are considering whether the community 
asa whole is a loser. If we are to make classes, and to divide tue 


| population into those who take out patents and those who do not, 


I say that the community as a whole is largely benetited. The 
amount received in royalties from successful patents would 
possibly, if thrown into a common fund and distributed over all 


| the patents that are taken out, give but a very poor return to each 





| -—a return so poor that it would not be worth while for persons to 


take out patents if that were to be the utmost measure of their 
reward, But surely the general public vught not to complain of 
this ; they get all the intelligence, the invention, and the labour 
of patentees asa body for a confessedly inadequate remuneration ; 
and they eet it ut this cheap rate because the reward is not 
uniform, but is varied—so varied that the high prizes are worth 
the efforts of the best men. 

“I believe the very best of our artisan class would feel that by 
the abrogation of the patent law they had lost the most legitimate 
source of aid which they had for raising themselves in life ; and 
hard indeed would be the task to persuade these men that those 
who withdrew such protection did it for the good of the com- 
munity. And, lastly, I will ask, are we prepared to see the 
abolition of copyright? If not, we must retain a patent law, for 
depend upon it the natural sense of justice of the inhabitants of 
this country would never suffer so gross an anomaly as this, that 
while the inventor of a machine, which he had perfected by anxious 
thought and large expenditure, was to have no protection, the 
describer of that machine in a book was to have, gratuitously, a 
protection not only in bis own !and, but, by the operation of inter- 
national law, in nearly all the civilised countries in the world.” 

The discussion which followed the :eading of Mr. Dramweli’s 
paper was adjourned tou Wednesday last, and again adjourned to 
Wednesday in next week, 





Paris Mup.—A French journal gives the following particulars 
respecting the value of the mud of Puaris, for which it states the 
contractors pay 600,000 franes annually tothe municipality for the 
right of taking away. It is sold for manure at from three to five 
francs per cubic metre, and thus yields a revenue of about 
3,000,000f. Out of this amount the expenses of sweeping the 
streets and carting away the mud must be deducted, The 
scavengers and other employés of the contractors are under the 
superintendence of the authorities, the entire staff being composed 
of several thousand persons, In 1823 the amount paid for the 
right of collecting the mud of Paris was only 75,000f., in 1531 
it was let for 166,000f., and iu 1845 it reached the sum of half a 
million of francs, 


MINES AND MininG AccipenTs.—The reports of the inspec‘ors 
of wines for the year 1573 have just been published. The 
following are summaries of the reports for each of the twelve 
districts under the Coal Mines Regulation Act:—(1) A sum- 
mary by which it appears that in the aggregate 512,199 persons 
were employed in and about the coal, tire clay, ironstone, and 
oil shade mines of Great Britain, and 1950 in Ireland, being 
a total of 514,149 persons in Great Britain and Ireland, 
exclusive of those employed at the other mines, which are 
classed under the Metalliferous Mines Regulation Act. The 
numbers and ages of the persors employed underground are dis- 
tinguisued from those employed aboveground in nine out of the 
twelve districts, and in the other three districts the persons 
undergrouna are separated approximately from those aboveground. 
The total of persons employed thus separated shows that in Great 
Britain 406,599 were underground, and 105,600 aboveground, and 
in Ireland 1209 underground and 74] aboveground. (2) A 
summary of the mining produce, given either in districts or coun- 
ties. By this it appears that in the aggregate 128,544,400 tons of 
coal, 1,738,491 tons of fire-clay, 12,094,827 tons of ironstone, and 
524,095 tons of oil shale were produced from the mines in Great 
Britain ; and 135,731 tons of coal, and 3702 tons of fire-clay from 
the mines in Ireland. (3) A summary of fatal accidents and 
lives lost in and about the mines, showing that at the mines classed 
under the Coal Mines Regulation Act in Great Britain (the 
Coal Mines Act not being in operation in Ireland until 1874) the 
fatal accidents amounted to 973, and the deaths (some of the 
accidents causing more than one death) amounted to 1069. Of 
these, 902 of the accidents and 994 of the deaths were at coal and 
fire-clay mines, nearly all being at coal mines. Amongst the fire- 
clay mines now comprised by the Act there are some where coal is 
not wrought, which were not previous!y comprised, but the num- 
ber is small and does not materially affect a comparison of the 
present accidents and deaths with those reported for previous 
years. As compared with those of the preceding year, the acci- 
dents in 1873 are an increase of 8, but the deaths are a decrease of 
66. (4) A summary showing the proportion which the acci 
dents and deaths bear to the persons employed and mineral 
wrought. By this it appears that on the average in 1873 in Great 
Britain there was at all the mines under the Coal Mines Act one 
fatal accident among every 526 persons employed in and about the 
mines, and one death by accident among every 479 persons ; also 
that 146,867 tons of mineral were got for each fatal accident, and 
133,677 tons for each death by accident. In the preceding year 
the fatal accidents and deaths at the coal and comprised fire-clay 
mines were more numerous in proportion, being one accident and 
one death respectively among the lesser numbers of 468 and 3!) 

rsons employed, and for the lesser quantities of 138,024 aud 
16,409 tons of mineral wrought. The oil shale mines are all newly 
comprised, and so are likewise the ironstone mines of Cleve- 
Jand, &c., and numerous blackband irovstone mines, so that no 
comparison can be made with previous years as to these mines. 
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CANAL WORK AND THE PRACTICE OF 
IRRIGATION IN NORTHERN ITALY. 
3y Mr. P. Le Neve Foster, Jun., C.E. 
No. IV. 

Whey the slope of the country is greater than that of 
the canal, as is the case of canals flowing from nearly due 
north to south in the plains of the Po, the excess of incli- 
nation is overcome by falls. The falls, besides being used 
for damming back the waters, furnish an abuudant supply 


of motive power which can be availed of for industrial 
purposes. The most simple kind of falls are the vertical, 
au wall being built across the channel at commencement of 
the lower reach, the top of this wall corresponding with 
the level of the upper reack of the canal. The banks of 
the canal at this point are protected by masonry side-walls, 
and the water falls over the cross-wall into a paved basin, 
the level of which is below that of the lower part of the 
canal. In some cases, as in illustration Fig. 21, the side walls 
of the falls serve as abutments to a bridge; below the 
side walls the banks of the canal should be pitched with 
stone, or protected by a layer of concrete from the wash 
of the water. Fig. 21 is an example of such a fall, 
several of which were built on the extension of the right 
branch of the Quintino Sella Canal below Mortara. The 
difference of level between the upper and lower trunks of 
canal at this fall was 1°10. The cost of this work was as 
follows :— 





Quantity. Price. Amount. 

Excavation above level of bottom 
of canal... .. .. « of Cm. 28°99 .. 0°50... 16°19 
Idem below ditto .. .. .. o» 8t°8S .. 0°70 57°28 
Ditto under water.. .. .. ~ we is .« 17°53 
Concrete for foundations .. » 60°55 16 968°80 
Dittoonarch .. .. « «- a 1°85 18 83°80 
Brickwork, ordinary .. .. » 65°13 22 1432°86 
Ditto for arches a a o we <8 19600 
Ditto, coping .. «2 «+ « ae 1°78 .. 2% 42°72 
Ditto, herring-bone paving .. on 6°43 4. 26 167°18 
Dressed stone for sills .. .. aa 116... 110 147°60 
Cement .. «se «8 «oF «oe ” _ - 52°00 
Total .. .. oe Fr. 3109-46 


Another method is to dispense with the vertical wall, | 


and to connect the upper and lower portions of the canal 
by an inclined plane paved with roughly-dressed stone. 
This plan has the advantage of reducing the velocity of 
the current by friction, and for this reason has beef 
adopted for falls exceeding 1:20 in height. The fall shown 
at Fig. 22 is one built on the left branch of the canal 
Quintino Sella, the difference of level between upper and 
lower reaches being 1°793, the inclined plane terminates 
in a basin 0°70 deeper than the lower part of the canal. 
The cost of this work is shown in table in next column. 
Another form of fall in which the inclined plane is re- 
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| in design to those built on railways. One of 
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placed by a curved surface, as shown in Fig. 23. This is 
probably the best form, but it is rarely adopted in Ital 
except on very small canals, as they are difficult to build. 


Quantity. Price. Amount. 
Excavation above level of bottom 
of canal... .2 .. «oo eo Gm, 408°95 .. 0°50 .. 246°97 
Ditto below ditto... .. .. 4 30°92 .. 0°70... 21°64 
Ditto under water a a oo 6469204°5B ~«. §«=681°20 . §9=—85 8°50 
Concrete in foundations .. ,, 181°65 .. 16 - 2906°40 
Ditto overarch .. .. «. 9» Sas «ss oe . a2 
Brickwork, ordinary .. .. , 175°29 22 3856°38 
Witte for GPG... cc cc oe ues 11°20 .. 2 313°60 
Ditto for coping .. .. .. ‘ 719 24 170°16 
Ditto, herring-bone paving.. __,, 3°73 26 96°98 
Paving block in course... .. 9 34°62 1384°80 
Dressed stone, ordinary .. ,, 5°08 110 558°80 
Ditto, fine.. .. «co « . an 0°55 .. 140 77° 
Pitching slopes oe. 8q.m. 46°20 .. 3°50 .. 161°70 
Boards, poplar. . os 8 ee 2°50... 245°00 
Oak piles... .. eo. Cm. 0°25 .. 100 25°00 
Timber, larch .. eo es oe 0°19 90 oo Te 
Cement .. «+ Quintals 48 12 ee 576°00 
Total .. - Fr. 11,047°21 


Falls are generally provided with sluice gates for the pur- 
pose of damming back the water, as it is usual to derive 
the smaller irrigation channels at a short distance above 
the falls. Details of the stone work and sluice gates for a 
fall on the canal Quintino Sella are given as workin 
drawings in Tur Enoineer portfolio at Figs. 24 an 
25. The discharge of water per second is 18 centimetres, 
and the height being 2°73 the theoretical horse-power fur- 
| nished by this fall would be 655. The bridges for roads 
| over canals in Piedmont are generally as simple as possible, 
and on canals not used for navigation the rise of the arch 
|is kept as low as possible—usually rise = ;, span—the 
| object being to keep the roadway as low as possible to 
avoid long and steep approaches. In Lombardy, on the 
other hand, where the 'principal canals are also navigable, 
| sufficient headway under the arch must be allowed for the 
| passage of boats. The cost of a bridge for a country road 
| over a canal 5°00 in width, as shown at Fig. 26, was as 
| follows :— 


Quantity. Price. Francs. 

Excavation above bottom of 
canal oo oe oc os ® SR 29°98 .. 0°50 14.99 
| Ditto below ditto .. .. Ps 9°41 0°70 «.. 6°59 
Concrete for foundations - 706 .. 16 112°96 
Dittoonarch .. «. .. pad 2° 18 19°08 
Ordinary brickwork ‘i 80°24 .. 22 863° 28 
| Brick work for arch o ” Ts . B 203°28 
Ditto fur coping .. .. ae 1°38 .. 2 ee 88°12 
Total .» 1258°80 


te re 
|_ Existing water-courses and valleys are usually crossed 
by aqueducts ; thus, in some cases a small stream is made 
to pass under the canal in a long culvert ; the construction 
| of such culvert presents no feature of interest, being similar 


most 


important aqueducts in Northern Italy is that for carrying 
the Canal Cavour over the Dora Baltea, Fig. 27. The 
length of this work is 192°60 metres, and consists of nine 
ae of 16 metres each. The foundations are of concrete, 

e piers and abutments are faced with ite, whilst the 
remainder of the work is built in brickwork. The clear 
waterway for the canal is 20 metres. The spandrils of the 
arches are filled with concrete, and paved with bricks on 
edge set in cement ; 4000 c. m. of concrete were used for the 
foundation of this work. The foundations of the piers and 
abutments are protected from the scour of the current— 
which in times of flood is considerable—by a rockwork of 
rough blocks of stone, the smallest of which exceeds } c. m. 
in volume. An example of small aqueducts built upon 
brick cylinders filled with concrete will be given. 

It is often the case in a country intersected with irriga- 
tion canals, that in making a new canal it is ne to 
cross an existing channel, the level of which is either the 
same, or slightly higher or lower than the new one; in case 
the difference is too small to allow it to be crossed by an 

ueduct, it will be necessary to pass one canal under the 
other in a reversed syphon. 





THE RELATION BETWEEN CAPITALAND 
LABOUR. 
By Mr. C. Stewart Drewry, Barrister-at-Law. 
(Concluded from page 397.) 

I am well aware that it has been attempted recently and by a 
gentleman of great eminence as a thoughtful writer on political 
economy and art, to lay down this doctrine, viz., that the law of 
demandand supply isnot just—that thereisanintrinsic and natural 
value in every kind of labour, more than which, under any circum 


stances, it is not justfor the workman to demand; lessthan which it 
is not just for the employer to give. But how is that natural and 
intrinsic value, if there is such a thing, to be ascertained? on what 
data can we fix it? There are differences between the values 
fixed for labour of different kinds which are hardly explicable. 
For instance, the labour of a skilled carpenter is to all outward 
appearance as valuable as that of a turner or fitter in an en- 
gineer’s shop; we have no means of saying whether to any or to 
what extent there ie more difficulty or more skill in the art of the 
one than of the other; yet they bear different prices in the labour 
market. If it is said that the test is that a man ought to be able 
to live by his labour—very well, admitted; but how are we to 
define what is living by one’s labour? Every man in every class 
pitches his estimate of what his mode of living ought to be a little 
or perhaps a great deal above whatit is. And how can we arrive 
at any mode of fixing what each particular man, or each particular 
class of men, ought to have for their living ? 

There is really no conceivable measure of what a man is enti- 
tled to, except what he can get the rest of mankind to agree with 
him as his value. And this brings us to consider how and on 
what principles the question of wages settles and regulates itself. 
It is clear that if we had in any given locality a certain number 
of capitalists, and a certain number of workmen not capi- 
talists, and some work was to be done, it is certain, I say, 
that the capitalists would form a much higher estimate of what 
their share of the gross profit ought to be than the workmen 
would. And it is equally certain that workmen would take a 
corresponding view. and estimate their claim much higher than 
the capitalists would. 

How, then, do they arrive at fixing a tariff? Why, simply 
thus: the capitalist offers as little as he can; the workman de- 
mands as much as he can. At first they cannot agree at all. 
At last, the self-interest of the capitalist induces him to advance 
something rather than let his capital lie idle ; and the work- 
man’s self interest induces him to abate something rather than 
have no work, or seriously diminish his supply of food and 
comforts. And at last the employers and the employed come to 
agree upon a price, which is just that beyond which it would be 
better worth while for the capitalist to remain idle than to pay ; 
and just under which it would be better for the workman to remain 
idle than to work. This is substantially, though tacitly, contract, 
and thisisthe mode in which the rate of wagesis originally settled. 
It is also the mode in which it is resettled whenever the 
original contract is found, or believed to be, unfair to either party 
and the question is re-opened. And I think, if the matter is 
considered, it will be said that not only is this the only known 
method, but that on the whole it works as a just and fair me- 
thod on the average ; because it comes to this, that each party 
yields from his originally exaggerated demand just that which, 
from his own calculation, he knows he can give up without 
serious injury ; or rather, that which to insist upon would cause 
him more serious injury than to yield it; and thus the self love 
and interest of the antagonist parties work out by compromise a 
sort of “fair means.” The process is not confined to the relation 
of masters and workmen ; it pervades every commercial dealing , 
it is acted upon between shopkeeper and customer, between 
merchant and clerk, between lawyer and client. The tariff of 
remuneration—which is only a polite name for “ wages” in every 
case of employer and employed, and between buyer and seller in 
every imaginable kind of traffic—regulates itself by this sort of 
tacit struggle between the self-estimation of each man and that 
of those whom he deals with. Out of this struggle a mean is 
struck, fixing the price agreed upon just at that point at which 
the employer, or seller, would rather take it than not employ or 
sell at all; and the workman, or buyer, would rather work or 
buy than go withont work or goods. 

Thus, as I have eaid, is a tariff of wages formed upon a law 
which does not vary. But as, theoretically speaking, the facts 
to which that law is to be applied are perpetually varying, that 
which would be a fair division of gross profits between the 
capitalist and the workman is also a perpetually variable quan- 
tity. Not a month passes probably without a variation, per- 
ceptible or imperceptible to ordinary observation, between supply 
and demand ; just as one may see by the daily fluctuation in 
the price of stocks that there isin the relation between supply 
and demand for that article a perpetual variation. It is no part 
of my purpose to go into the question why there is such a per- 
petual variation, and to do so would take up too much space 
Suffice it for our present purpose that it does exist. Theoret 
cally speaking, therefore, the rate of wages would be changeable 
every month—perhaps every week ; but as, fur obvious reasons, 
such changing would be most inconvenient, the tariff of wages 
generally remains the same in every trade so long as the varia- 
tion between demand and supply remains small. But when, by 
reason of any unusual circumstances, the variation in demand 
is palpable, and of some magnitude, then, according to the direc- 
tion which it takes, the capitalist or the workman, or other 
person employed (as the case may be) demands—and aos | 





demands—revision of the tariff. Hence arise disputes, 
nating sometimes (in manufacturing concerns) in what are called 
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“strikes.” Iam not going for 
one moment to dispute the ab- 
stract right of workmen to strike, 
nor of the employers to lock- 
out— every working man has a 
perfect right, if he thinks fit, to 
refuse work if he cannot get as 
much pay as he would like; and 
so every employer has full right 
to close his works if he cannot 
get labour at the rate that he 
thinks right. But the operation 
of strikes is not, I venture to 
think, in general very fully ana- 
lysed and understood. Strikes 
are generally considered a sort of 
mysterious thing — a kind of 
wage fever that breaks out now 
and then. But if Iam correct in 
the prupositions I have hitherto 
laid down, and if I have mademy- 
self clear, it will at once be per- 
ceived that there is no mystery 
whatever, noranything unnatural 
about a strike. It is the 
sumplest thing in the world; it is 
merely a re-opening of the ori- 
ginal contract, when either party 
believes that circumstances have 
occurred which make the ex- 
isting division of gross profits, 
between wages and net profit, an 
unfair division. 

A strike is, in fact, a sort of 
passive or negative war, in which, 
pending the dispute between the 
self interests of two classes 
(each of course, as in other mun- 
dane affairs, taking an exagge- 
rated view of what is his due), 
each party endeavours by doing 
nothing to wear out theotherintu 
an advantageous compromise. 

Itis thought by many persons, 
owing to a careless considera- 
tion of the nature and powers 
of capital, that as few workmen 
are capitalists beyond the extent 
of subsistence for a few weeks, 
or at the most a few months, a 
strike must always end in the 
defeat of the workmen. But 
practice shows that it is not 
always so, and theory shows why 
it is not always so. 
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is such a variation, but it is 
slight, and nothing indicates its 
permanence. (3) When there 
is a considerable variation, and 
much to indicate that jt is 
likely to be permanent, or at apy 
rate of long duration. 

Now, it should be borne in 
mind that every variation in 
general comes from outside of 
the contending parties. The 
variation is in the demand for 
the work by the consumer. Then, 
in the first case put, as there is 
really no variation in the advan- 
tageous placing and use of 
capital, and as the capitalist is 
already—by the very contract 
with those whom he employs and 
pays—giving the wage beyond 
which it would be better for him 
to leave his capital idle, it is 
plain not only that he will not, 
but cannot make any advance. 
And as he loses nothing by in- 
action but prospective profit, 
and the deadness of capital which 
it is not worth his while to use 
if Le is to pay for its use higher 
wages; while, on the other 
hand, the workman loses—after 
a short time—his bread ; such 
a strike must end, and speedily, 
in the defeat of the workman 
by force of the laws of nature. 

So, with the second case put, a 
strike must end in thedefeat of the 
workman ; because though there 
is a real change in the demand, its 
smallness would so little affect in 
the way of increase the profit- 
able placing and using of capital, 
that the capitalist would rather 
forego that small prospective 
profit, and remain for a while 
idle, than dislocate all his busi- 
ness arrangements. In both the 
cases put the workmen have 
simply made a mistake; they 
have overrated their power; they 
have assumed that they can alter 
the laws of political economy, 
and therefore they must fail. 

But in the third case put the 
matter will take a very different 


A strike may take place under three classes of circumstances : | mand and supply from its previous state, but ooly an unfounded | turn. There, the bait of greater business and reend profit acts 
8 


(1) When there is really no variation between the state of de- | belief exists that there is such a variation. (2) When there really | as powerfully on the capitalist as the bait of a 
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rates on the workman. Hence, as in the formation of the ori- 

ginal contract, each is subject to an internal force, urging him to 

yield something, that he may the soonerreceive that whichcanonly 

be the result of compromise. And hence such strikes usually, I 

might say almost invariably, terminate in a compromise, in which 

the capitalists give something more than they said they would, 
a 


tricity, or electro-static capacities, more especially a microfarad 
exhibited by Messrs. Warden, Muirhead, and Clark, and a half- 
microfarad exhibited by Messrs. Siemens Bros., were of particular 
interest in connection with the testing of submarine cables, as 
was also Clark’s standard of electrémotive force. Mr. Robert 
Sabine exhibited Gramme’s magneto-electric continuous current 





and the workmen accept something less than their d 1. 

The prudential counsel founded on this examination of princi- 
ples that I would venture to offer to both capitalists, workmen, 
and employes of every class, is this—that as in every event 
of a long strike both are losers—losers of time and money—it 
would always be a prudent thing to do, and a gain te both par- 
ties, to meet in friendly conference, to settle the grounds of dis- 
pute and the grounds of each party’sc!aim, and above all to ascertain 
thefacts, and then torefer the whole matter to a few persons of com- 
petent commercial knowledge to settle the terms of compromise. 
And to working men I would also venture to offer this suggestion, 
that it is hardly ever worth their while to continue a strike, when 
all that they can hope to get is a small advance, and when there 
is sufficient doubt about the real state of the market to induce 
a prolonged resistance on the part of the capitalists. And | tender 
this advice for the following reasons. 

We all know that a man with small capital, suffers more by its 
total loss, or the lossof a great part of it, than a large capitalist does 
by losing a portion of his capital. Now a prolonged strike will gene- 
rally be found to annihilate the working man’s capital to a larger 
extent than he can recoup by the advance obtained. So that 
even if he is victorious, he is almost always for a long time a loser. 
The calculation is extremely simple ; and by way of example, let 
me refer for this purpose, and not for the purpose of discussing 
its merits at all, to the strike of some years back in the building 
trade. That strike was for an advance in effect of about 7d. upon 
5s. 6d. a day. The wages were, | think, 5s. 6d. for 10 hours, and 
the men demanded the same for 9 hours; that is an actual ad- 
vance of about 7d, The strike lasted forsomewhat oversix months; 
we will call it six months, during which period every man on 
strike lost £42 10s, in wages ; that is, consumed £42 10s. of his 
own for subsistence. Now if the strike had been totally success- 
ful it would have taken 1457 days to replace that loss by the 
extra 7d. per day; so that, for nearly four years, every man, 
although victorious, would have been a loser. 

Now, if I have given, and I believe 1 have given, a correct state- 
ment of the principle and operation of strikes, it is plain that they 
are under any circumstances (if prolonged) a losing game to both 
parties; so that whichever is nearest being right (it rarely hap- 
pens that either party is quite right), lose both time and money. 
The only possible use of strikes (and perhaps in the operation of 
thelawsof nature which silently govern us all), that may be their 
use, is this: that they give time for the market to readjust 
itself ; and prevent the excessive flow of capital in one direction; 
and thus prevent wild speculation. With that subject, however, 
I have not to deal here. 

In conclusion, let me make two observations—firstly, I have 
relied and insisted upon the law of supply and demand, as the 
only fixed rule by which the relations between labour and capital 
can be in strictness regulated—that law as I have before observed, 
only affects the hard and fast line of strict right. There 
is, however, another law, viz., the moral law of kindness, which 
ought to be brought to bear on the relation between capital and 
labour, or in other words, between employers and employed, not 
as a certain law by which any positive calculations can be 
made but as a sort of equity to temper the harshness that ac- 
companies the rigid and unvarying application of any positive 
law. I can easily make my meaning clear by an example. Ifa 
capitalist employs habitually, say, 500 men, and has employed 
them for years, and they have served him faithfully and honour- 
ably; and should a temporary lull in his trade arise, so that the 
price of labour fell, and many men would or might be thrown 
out of work, then, according to the hard and fast law of supply 
and demand, the employer would be justified in taking advan- 
tage of that circumstance to lower his men’s wages, were it but 
for a month, or to turn them off, and get cheaper labour. But 
the law of kindness would dictate a different course, viz., that of 
recoltecting the loug association of himself and his men as workers 
together, and of relaxing the strict rule of positive right in 
their favour. Reverse the picture: suppose the demand to rise, 
and the trade to be very brisk. The law of kindness would dic- 
tate to the workmen of a good and kind employer not to embar- 
rass him by a sudden strike, or a demand for excessive wages, but 
to meet him half-way. 

Before concluding [ will make this further observation. Were 
there more of this application of the law of kindness on both 
sides, more of this kind of “give and take” in the relations be- 
tween labour and capital, were both employers and employed to | 
insist a little less rigidly on strict rights, and not on both sides be 
always to ready to seize an advantage, though strictly entitled to 


I d, perhaps, to render manufacturing chemistry 
in many cases an engineering question, mainly involving steam 
power and foot-pounds. The instruments here shown were of novel 
construction, having permanent magnets of the form devised by 
M. Jamin, i.¢., of thin bands of steel, separately magnetised 
and superposed, with a minuteespace between each band. 
ese magnets were used also in the pocket magnetic ex- 
ploders for firing mines, torpedoes, &c., exhibited by 
Messrs, Tisley and Spiller. A new electric gas-lighting 
apparatus—in which a minute electric spark, produced by 
means of a plate of excited ehonite forming part of an 
electrophorus arrangement, was assiduously employed to re- 
light certain gas jets extinguished for the purpose—was exhibited 
by Mr. Thomson, We must not omit to mention the apparatus 
for military signalling exhibited by Mr. W. H. Clapp; the tor- 
. firing keys, and indicator of Captain McEvoy; Sir W. 
homson’s syphon recorder with permanent magnet; Mr, F. H. 
Varley’s artificial submarine cable with microscope galvanometer 
for receiving signals; and Professor Foster's instrument for 
measuring the resistance and electro-motive force of a battery by 
two deflections of a tangent galvanometer. But, perhaps, the 
most interesting novelty was the ‘‘electromotograph” exhibited 
by Mr. R. 8S. Culley, an instrument invented by Mr. T. A. Edison, 
of Newark, New Jersey. As it is most difficult to understand the 
principle of the invention from any notice of it hitherto published, 
a concise elucidation of the principle may be acceptable to our 
telegraphic readers. If we imagine a strip of paper travelling 
with some velocity beneath the point of a movable pen, we can 
readily perceive that this pen may be carried forward, over a 
certain space, in the direction of the motion of the paper. It is 
evident also that if, by any means, the friction between the point 
of the pen and the paper be momentarily increased or diminished, 
the pen will, in the former case, be carried somewhat further in 
the direction of the motion of the paper, or, in the latter case, 
slip backwards in the contrary direction. Either of these motions 
of the pen, considered as a lever, may readily, by mechanical 
means, be made to produce an elementary signal, by sound or 
otherwise. Now the discovery of Mr. Edison is that, generally, a 
voltaic current passing from the pen to the paper—prepared by 
saturation with a given solution—increases the normal friction 
between the paper and the point of the pen or stylus, whilst a 
current passing from the paper to the pen—the point of which 
then constitutes a negative electrode, evolving hydrogen or 
becoming coated with a metal—diminishes this friction. And his 
invention—the electromotograph—is the application of this dis- 
covery to produce the elementary signals and their combinations 
with almost inconceivable rapidity—a result which is rendered 
practicable in this case by the minuteness of the currents which 
suffice to produce the effects, and by the absence of the inverse and 
“extra ” currents which limit the rapidity with which an electro- 
magnet can be alternately magnetised and demagnetised. 
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TuE minutes of the previous meeting having been read and con 
firmed, and the names of the visitors announced, the certificates o 
Messrs. J. Martineau Poynting, George Turner, and Nathanie 
Bradley were read for the first time. The following gentlemen 
were duly elected by ballot as Fellows of the Society after their 
names had been read for the third time :—Messrs, Thomas Harri- 
son, A. L, Sparkes, B.A., D. Kingsford, Edward William Parnell, 
Robert Hedderwich Ker, Arthur Deck, John Edward Morris, 
Roland H. Ridout, William Payne, William Griffin and D. C. 
Mackenzie. 

The first paper, on ‘‘ The Formule of the Alums,” was read by 
the author, Mr. S. Lupton. He finds that ammonia iron alum 
(N Hy)2 Fe2 48 Os, 240 H, loses 23 O He at a temperature of 
150 deg. C., and becomes anhydrous at about 230 deg. The alums 
Ke Al, 4S Oy, 240 He and (N Hy) 2 Al 4 S Oy, 24 O Hy both lose 
twenty-three molecules of water at temperatures of 180 deg. C. and 
190 deg. C. respectively. These results prove that the formulz of the 
alums given above cannot be halved, unless the improbable assump- 
tion be made that two molecules of alum coalesce in the formation 
of the monobydrated salts described by the author. 

The chairman havirg thanked the author, Mr. W. N. Hartley 
read a note ‘On the Colour of Cupri¢ Chloride.” He finds that 
the crystals of cupric chlorideCuCl., 20 H,, which are generally de- 
scribed as green, are really of a pale blue tint when rendered quite 
free from adhering moisture by exposure in vacuo over sulphuric 
acid, The green colour of the crystals as ordinarily seen, he con- 
siders to be due to their being moistened with a film of the deep 
green solution of the salt. When examined by the dichroiscope, 


| the light through the principal axis shows one maze of an azure 


blue and the other of an emerald green. 
In reply to a question by Mr. C, E. Groves, the author said he 
had not examined the light from the dry blue crystals, and the 





it, | apprehend that disputes about wages and strikes would be 
less frequent, and when they did by the force of circumstances 
occur, would be less virulent and more easily settled. Strikes 
occur perhaps more frequently from imperfect information 
on both sides as to the real state of the market than from any 
other cause. There may be an apparent rise or fall in the de- 
mand for a time, and it may even look like a prolonged increase of 
demand or fall ; and there may be a call for higher wages by the 
workmen in the first case, or for lowering wages by the masters 
in the second. In either case a strike may be the result. Each 
party holds out, for a few weeks or a month, and then it turns 
out that the change in the market was merely temporary; a sort | 
of flash in the pan; the miscalculation arising from imperfect in- | 
formation on both sides. Now if statistical information relating | 
to trades, that is information as to the quantity of goods on | 
hand, the quantity of goods turned out, and other details, existed | 
and were published in an accessible form, say monthly, it would be | 
much more easy to calculate whether a rise or fall in demand, | 
would be likely te last for any material period and strikes ; | 
with the discontent which generates them, and the ill-feeling | 
that is left behind them, would be much less frequent. I should | 
think that there would be no more difficulty in collecting and 
publishing such information than there is in collecting and pub- 
lishing the stati-tics of mortality and disease, and we know that 
these are collected and made public. 





CONVERSAZIONE OF THE SOCIETY OF TELE- 
GRAPH ENGINEERS. 

On the evening of the 2nd inst. the libraries and laboratories of 
King’s College were filled to overflowing with the scientific guests 
invited by Sir W. Thomson in bis capacity of president of the 
above Society. A large collection of instruments and apparatus, 
principally electrical, and in most cases presenting someinteresting 
point of novelty, was exhibited ; and the instruments were fre- 
quently, throughout the evening, explained to engineers by those 


moist green crystals by the spectroscope ; there were considerable 
difficulties, owing to the small size of the crystals and their giving 
a continuous spectrum. 

The chairman then thanked the author, in the name of the 
Society ; after which, Mr. C. T. Kingzett read Part II. of a com- 
munication ‘‘On the Oxidation of the Essential Oils.” The 
results of his more recent experiments induce the author to 
believe that the active agent produced by the atmospheric 
oxidation of oil of turpentine, which was described in the first 
part of the memoir, is probably an organic peroxide of the formula 
Cw Hu O,, and that on heating this product with water peroxide 


| of hydrogen and camphoric acid are formed and remain in solution 


in the water. 
Cio Hy On + 20H: = Cro Hig O; + He Oz. 
Acetic acid and formic acid appear to be formed at the same time. 

The chairman then thanked Mr. C. T. Kingzett in the name of 
the Society for his interesting communication on the nature of 
the products formed in the oxidation of oil of turpentine. 

The two remaining papers were ‘“‘On the Purification and Boil- 
ing Point of Methyl Hexyl Carbinol,” by G. Neison ; and a ‘‘ Note 
on the Boiling Point of Methyl Hexyl Carbinol,” by C. Schor- 
lemmer, F.R.S. The former finds that it is impossible to obtain 
the alcohol entirely free from the ketone which accompanies it by 


| means of treatment with acid sodium sulphite, neither is the 


impurity removed by rectification from potassium hydrate; it 
then boils at 178 deg. C. to 179 deg. C. By digesting it, however, 
with potassium hydrate for a considerable time, the last trace 
of the ketone may be removed. After being carefully dried 
and rectified it boils steadily at 181 deg. C. Under some cir- 
cumstances the crude alcohol contains a small quantity of 
octylene and traces of octane. The former may be removed by the 
action of bromine, which converts it into octylene bromide, a 
liquid of high boiling point. The pure alcohol is an almost colour- 
less, very mobile liquid, the density of whichis 0°823 at 16 deg.; 
oxidising agents convert it into methyl hexyl ketone, and ulti- 
mately into caproic and acetic acids ; heated with zinc chloride in 
a current of hydrochloric acid, it is rapidly converted into octylic 
chloride, a small quantity of octylene being produced at the same 





conversant with their construction and use. Exhibited by Sir W. 
Thomson were a volta-induction condenser, for measuring the 
contact electricity of metallic, and oxidised metallic, surfaces, re- 
volving inductometers, and an eclipsing gas light, illustrating a 


method of distinguishing lighthouses. The smaller or ‘‘ pocket” | 


accumulaters or condensers for measuring static charges of elec- 


time. 
Dr. Schorlemmer, by repeatedly distilling the alcohol first from 
tassium hydrate, and then from metallic sodium, obtained a 
quid boiling constantly at 179°5 deg., the mercurial column being 
completely surrounded by the vapour, and the height of the baro- 
meter 756 mils. The author finds that pure primary heptyl alcohol 


' boils at 155°5 deg. C. 





| 


The Chairman, after thanking Mr. Neison and Dr. Schorlemmer, 
adjourned the meeting untll Thursday, 17th December, for which 
there are communications from Dr. Schorlemmer, F.R.S., “On 
Groves’ Method of Preparing Chlorides,” and from Mr. J. L. 
Davies, ‘‘ On the Precipitation of Metals by Zinc.” 
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2671. Certain imp nts in the facture of Measurina TapEs, 
and their application to writing pencils, walking-sticks, and other 
similar articles, rd Whitaker and Arthur Holden, Birmingham.— 
31st July, 1874. 

3920. Improvements in Vessrrs for containing GunpowpeR or other 
materials, George Roby, Ince-within-Makerfield, near Wigan. 

3923. Improvements in the construction and working of SLop Carts and 
Wacons, Edward Hodson Bayley, Newington-causeway, Southwark, 
Surrey.—13th November, 1874. 

3937. Improvements in apparatus or appliances connected with gene- 
rating, conducting, measuring, or testing and applying Evecrricity for 
medical and other purposes, Isac Louis Pulvermacher, Regent-street, 
London.—16th November, 1874. 

3953. Improvements in’ EnveLores for Letrers, Noah Jacobsohn, 
Aldridge-road Villas, Westbourne-park, London.—17th November, 1874. 
3977. Improvements in the mode or modes of manufacturing Morrs, 
Foot-waRMERS, SLIPPERS, Waist and CuHesT Protectors, Caps, and 

other such like articles of clothing, and in appli in t 
therewith, George Richie, Tower House, Westbourne Park, London. 

3982. Improvements in the manufacture of Breer, Charles Laubarede, 
Percy-street, Fitzroy-square, London.—A communication from Victor 
Pierre Celestin Baud and Aubin Amedée Saulxures, Paris. —. 19th 
November, 1874. 

3985. Improvements in ‘‘ Fisninc” the Rarts of Raitways, Thomas 
Evans, Manchester.—A ication from Joseph Hampson, New- 
burgh, New York, U.S. 

3986. Improvements in the treatment of wool, hair, or other animal or 
vegetable fibres. for the manufacture of Hairk Paps or ‘ FRIsEtTres,” 
and for other like purposes, and in machinery or apparatus therefor, 
William Thompson, Frog Island, Leicestershire. 

3987. Improved SounD ALARM AppaRaTus for scaring or frightening 
birds, James Jeffery Duke, Dowlish Wake, near Ilminster, Somerset- 
shire. 

8938. Improvements in the construction of Gas Purirters, William 
Thomas Walker, Highgate, Middlesex. 

3989. Improvements in BREECH-LOADING FIRE-ARMS, Jasper Henry Sel- 
wyn, Gloucester-crescent, Hyde Park, London. 

$99). An improved system of GLazineG or Fixinc Sueers or Panes of 
Guass in Frames or SasHEs, and in the means employed therein, 
Thomas Hutchins Pinder, St. Germans House, Exeter, Devonshire. 

8992. A new or improved combined VENTILATOR and FLUsniNo-Box and 
LAMPHOLE for SEweRS, William Batten, Aston, near Birmingham. 

3993. An improved Cement, Thomas Holden, Preston, Lancashire. 

$994, Improvements in constructing Bui_pinos of Concrere and other 
Piastic MATERIALS, and in apparatus employed therein, Malcolm 
Macleod, Manchester. 

$995. Improvements in the construction of Rack Putieys for Winpow 
Buinpbs, Richard Nicholas, Birmingham.—20th November, 1874. 

2996. Improvements in NaviGaBLE Ba.ioons, applicable also as a 
mechanical and philosophical toy, Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from Stanislas Ludovic 
Brion, Paris. 

3997. Improvements in apparatus for Cuarcinc Gas Retorrs, John 
Robinson, West Bromwicb, Staffordshire. 

2998. Improvements in Borrtes or Vessets for Supptyinc Foop to 
InFANTS or InvaLips, Milton Stuart, Alumina House, Waterloo, near 
Liverpool. 

3999. An improvement in Grare-Backs for increasing the efficiency of 
sham register and other fire grates, George Livermore Shorland, Siret- 
ford-road, Manchester. 

4000. Improvements in Laturs and Macnine Toors for turning or 
finishing irregular or special forms, James Reid and James Webster, 
Glasgow, Lanarkshire, N.B. 

4001. Improvements in Locomotive Cranes, James Reid, Glasgow, 
Lanarkshire, NB. 

4002. Improvements in the construction of SeLr-actine “‘ Tempies ” used 
in looms for weaving, and in tools or apparatus employed in such 

facture, Philip Goldschmidt, Manchester, and James Chambers, 
Bury, Lancashire. 

4003. An improved construction of Wuir Sockets, Francis Edward 
Knibbs, Clarence-road, Bow, London. 

4004. Improvements in Lamps for burning volatile and fixed oils, Herbert 
Ernest Newton Mason, Handsworth, Staffordshire. 

4005. Improvements in Comprne Macnines, John Campbell, Bradford, 
Yorkshire. 

4006 Improvements in Inxstanps, John Garrett Tongue, Southampton- 
buildings, Chancery-lane, London.—A communication from Jean Benoit 
Mallat, Paris. 

4007. Improvements in the Hees of Boots and Sxoes, John Ward Jones, 
Holloway, London. 

4008. Improvements in CouNTERWEIGHTING WinDow Sasnes, Buiyps, and 
SHutTTERS, William Whiteway, Poplar, London. 

4009. Improved machinery for the manufacture of “PrepBte” Gon- 
powber, George Haycraft, Faversham, Kent. 

4010. Improvements for Lock1ne and InTeRLockinc Pornts and SIGNALs, 
and better controlling traffic on railways, William Baines, Oakfield 
House, Handsworth, Staffordshire. 

4011. Improvements in CoLouriNnG and MountinG Pxotocrarn Pictures, 
John Charles Lett Stahlschmidt, Charing-cross, Westminster.—A com- 
munication from Adolphe Henri Braun, Paris. 

4012. Improvements in Buttons, Stups, and Souitarres, and in FastTen- 
1nGs for the same, Marco Wilhelm Montauban Van Swyndreght, Homer- 
ton, Middlesex. 

4013. Improvements in Matcues, William Robert Lake, Southampton- 
buildings, London.—A communication from Eloi Edouard Charry, 
Paris.—21st November, 1874. 

4014. Improvements in Rat.way Brakes, John Clarke, Heaton Norris, 
Stockport, Cheshire. 
16. I t 














q Pp hinery for preparing FLax, Jute, and other 
Fisrovus Suspstances, Thomas Stuart Kennedy, Leeds, Yorkshire. 

4017, Imy ents in hinery for preparing and spinning Hemr, 
Fax, and other Frsrous Supstances, Henry Walton Whitehead, Hol- 
beck, Leeds, Yorkshire. 

4018. A new or improved mode or means of PREveNTING the DeposiTION 
of Sepiment or IncrustatTion of STEAM Boi_ers, George Nimmo, 
Glasgow, Lanarkshire, N.B. 

4019. An improvement in “‘Wirinc” Hat and Bonner SwHares or 
Founpartions, and in apparatus for the same, Edgur Bowyer and Jacob 
Strupp, St. Luke’s, London. 

4020, Improvements in machinery for the manufacture of Mera.iic 
Tuses, Arthur Clifford, Birmingham, 

4021. Impr ts in the facture of Arr Gas for lighting and 
heating purposes, and in the apparatus connected therewith, Carl 
Ferdinand Schiissler, Shoreditch, London. 

4022. An improved SELF-actina Nosinc Motion for Mutes, John Drabble, 
Ashton-under-Lyne, Lancashire.—Partly a communication from William 
Crighton, Fall River, Massachusetts, U 8. 

4023. Improvements in Bronzino or PowpERING PRinteD Papers or other 
MarTeRIALs, and in the mechanism employed therein, which improve- 
ments are partly applicable to other machinery requiring an inter- 
mittent motion, William Crosland, Manchester. 

4024. Improvements in apparatus and in the arrangements for Extin- 
GUISHING Fires in the holds or below decks of navigable vessels and in 
other structures, whether arising from spontaneous combustion or 
otherwise, William Henry Thompson, Oxton, Cheshire. 

4025. An improved Fastenino for Securinc Burrons and other similar 
articles to WEARING APPAREL, William Robert Lake, Southampton- 
buildings, London.—A communication from Zillah K. Young, Phila- 
delphia, Pennsylvania, U.S. 

4026. Improved Pp ds or binations of ingredients for WarrR- 
PROOFING FILAMENTS, THREADS, Faprics, and Frsrous MATERIALS 
generally, also for Coatinc WALLS and other Bopigs, Alexander Wilkin- 
son, High-street, Marylebone, London.—23rd November, 1874. 

4027. erenente in Gas Sroves, William Harrold, West Bromwich, 
Staff ire. 














4028. Improvements in Fcrnaces used in the manufacture of glass, 
William McAdam, Glasgow, Lanarkshire, N.B. . 
1. Improvements in Compinep ALARUM and HeaTiInc APPARATUS, 
Archibald Sharp, Glasgow, Lanarkshire, N.B 


4032. Improved a; us to be employed in Manirotp Wnritino, 
Albert Whitford , Manchester. 

4035. Improvements in ‘ARY Morors and Pumps, Benjamin Joseph 
Barnard Mills, -buildings, London. -— A communicati 
from Jesse Head Teal, Edgefield, Tennessee, U.S. ’ 


4036. Improvements in Merers for Measurninc Water and other 
Liquips, Franklin Wisner Brooks, Southampton-buildings, London. 

Certain i ti facture of Acetate of Sopa, and 

Boll Condy, Battersea 
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in the processes employed th , Henry 
Surrey. 
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4041. Improvements in Corton Bae Tizs, which ties are applicable to 
other purposes, oo Se Roddey, Southampton-buildings, London. 
—A communication from William Cooper, Tyler, Texas, U.8. 

4042. An improved safety ap) tus for Lirts or Hoists, and other like 
machinery, Henry Albert Davis, Appleby-road, Dalston, London. 

4043. Improvements in apparatus for Uritistnc Heat for heating, 
cooking, ventilating, and lighting, Charles Ritchie, Brixton, Surrey.— 
24th November, 1874. 

4044. Improvements in GuaRps or Suretps for the WHeets of TRamwaY 
Cars, Omnisuses, and similar Venicces, John Cross Aitken, Leith, 
Midlothian, N.B. 

4045. Improvements in the construction of Taps and Vatves, James 
Westley, Salford, Lancashire. 

4046. Improvements in ReFintnG SALTPeTRe, and in apparatus for the 
same, George Haycraft, Faversham, Kent. 

4047. Improvements in Steam Enoines, and in supplying feed-water to 
steam boilers and p ting busti in their furnaces, Jean 
Antoine Péne, Paris. 

4048. Improvements in Locomotive Enoives, Peter Jensen, Chancery- 
lane, London.—A communication from Harild Asplund, Kristinehamn, 
Sw 

4049. Improvements in Strives for MusicaL InsTRUMENTS, James Baillie 
Hamilton, University College, Oxford, George Wade, Soho-square, 
London, and Richard William Okes Voysey, Hampstead, Middlesex. 

4050. Improvements in BREECH-LOADING SMALL-ARMs, James Simeon 
Edge, jun., Yardley, Worcestershire. 

4051. An improved SareTy Exve.ore, Edward Harris, Ringwood, Hants. 

4052. Imp" ts in hi for Ironinc ARTICLES of WEaRING 
APPAREL and Faprics, Henry Edward Newton, Chancery-lane, London. 
—A communication from Thomas Shires Wiles and Alonzo Pelton 
Adams, Albany, New York, U.S. 

4053. Improvements in Compinep Hicn and Low Pressure STEAM 
Enaines, George Haseltine, Southamptun-buildings, London.—A com- 
munication from Thomas L. Jones, Natchez, Mississippi, U.S.—25¢h 
November, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

4054. Improvements in machinery for Curtinc Fives, George Haseltine, 
Southampton-buildings, London, — A communication trom Charles 
Vogel, Fort Lee, New Jersey, U.8.—25th November, 1874. 

4056. An improved machine for Reapinc Grain and Brnpino it into 
Bunpies, Emmet Horton, Hartford, Connecticut, U.S.—26th November, 
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4069. Improvements in apparatus for Spivninac and Twistinc WorRsTED, 
Corton, SILK, or other Fisrous Susstances, Sidney Emsley, Bradford, 
Yorkshire, and Samuel Smith, Low Bridge Works, Keighley, York- 
shire.—27th November, 1874. 

4086. Improvements in the method and apparatus for SIGNALLING 
Trains, John Clough, Bradford, Yorkshire,—28th November, 1874. 

4109. Improvements in Harvestino Macuines, William Robert Lake, 
sSouthampton-buildings, London. — A communication from James 
Fraser Gordon, Rochester, New York, U.S., Joseph Meriil Currier, 
Ottawa, Canada, and Charles Carroll Colby, Stansted, Canada.—30th 
November, 1874. 


Patents on which the Stamp Duty of £50 has been Paid. 
3242. Heatine and VenTiLaTinec Hovusgs, &c., William Goddard Lankester, 
Grath ton.—30th N ber, 187 
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$259. ExrinGuisHinG Fires, John Henry Johnson, Lincoln’s-inn-fields, 
London.— 1st December, 1871. 

3266. LivKED Cuatns, Heinrich Witzenmann, Pforzheim, Grand Duchy of 
Baden. —2nd December, 1871. 

3269. SuGAR-cANE Mu.ts, Duncan Stewart, London-road Ironworks, 
Glasgow, Lanarkshire, N.B.— 4th December, 1871. 

3291. Ties and Quakries, Reginald Stanley and Jacob Stanley, Nuneaton, 
Warwickshire.—6th December, 1871. 

3307. Screw Borts and Nuts, Edward Hammond Bentall, Keybridge, 
near Maldon, Essex.—7th December, 1871. 

3342, PerForaTeD Fire-ccay Gas Burner, William Verity and Benjamin 
Verity, Regent-street, London.—11th December, 1871. 

3273. Fire-pricks, &c., Samuel Jones Payne, Cardiff, Glamorganshire.— 
5th December, 1871. 

3400. Ker, &c., Alfred Morris, Royal Exchange, London.—15th December, 
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1871. 

3480. Srockines, &c., Luke Woodward, Arkwright-street, Nottingbam.- 
23rd December, 1871. 

3284. ANNEALING Cast Iron to produce MaLiEeaBLe Iron, Matthew 
Tildesley, Willenhall, Staffordshire.—6th December, 1871. 

3305. InvaLID Beps and Coucnes, &c., Ancell Ball, Spalding, Lincoln- 
shire. —7th December, 1871. 

3835. CHarGinc. Di:cuarGinGc, and Scurrinc Retrorts and Furnaces, 
John Somerville and John Robinson, Gasworks, Dublin.—9th December, 
1871. 

$8311, Certain Metatiic CHLoripes, Henry Larkin, Theyden Gernon 
Essex, and William White, Thurlow-road, Hampstead, Middlesex.—7th 
December, 1871. 

8320. Corks for Borties, &c., Arthur Pritchard, Royal Victoria Hospital, 
Netley, Hants.—8th December, 1871. 

3357. AsPHALT, George Evans, Norwich, Norfolk.—12th December, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 


8061. Ware. Piates of Carriaces, Frangois Garlon, Langon. — 7th 
September, 1874. 

= Pitts, Wenzil Thomson, Haverstock-hill, London.—1l0th September, 
1874 


8 

$221. Fasrenines for Souitarres, Stups, &c., Henry Garner Pendleton, 
Birmingham.—2\st September, 1874. 

3393. Making Enornes, Daniel Rankin, Greenock, N.B.—5th October, 1874. 

3558. Looms, Richard Gill, Bradford.—16th October, 1874. 

3619. Raisinc, TRANSPORTING, and Lowgxinc Mercuanpise, &c., Alfred 
John Bray, Bow, London. —2lst October, 1874. 

3674. Spinninc and Dovus.tno Fisres, Frederick Ripley and Charles C. 
Seton, Bradford. —24th October, 1874. 

3755. CasTinG lron, Steger, &c., James Stone, West Bromwich.—30th 
October, 1874. 

8770. Stvuvs, Souitarres, &c , John Compton Weeks Jefferys, Tottenham- 
court road, London.—31st October, 1874. 

8778. Recu.aTine the Pressure of Liquips and F.vips, Samuel Turton, 
William Jolley, and John Troughton Birchall, Heatofi Norris.—2nd 
Nov.mber, 1874. 

3799. eens? and DIsINFECTING MATERIALS, Francis Thomas Bond, 





—_ ° 74. 
$862. Spinnine Corron, &c., Joseph Revell, Dukinfield. —9th November, 
1874 


8871. Setr-actinc Courtine and Disconnectinc Gear for Rattway 
Carriaces and Trucks, John Chappell, Glossop.—lvth November, 1874. 
3902. Prorectinc INDIA-RUBBER VaLves, Tunes, &c., James Quin, Ley- 

land.—12th November, 1874. 

3920. Vessexs for containing Goxrowper, &c., George Roby, Ince-within- 
Makerfield, near Wigan. 

8923. ConsTrucTinG and Workinc Stop Carts and Wacons, Edward 
Hodson Bayley, Newington-causeway, Southwark, Surrey. — 13th 
November, 1874. 

8938. Pumps, Joseph Evans, Culwell Foundry, Wolverhampton. 

3939. Drawine Trains up Inciines, &c., Graham Stevenson, Airdrie, 
N.B., and John Reid, Baillieston, N 

3945. Constructino Concrete BuiLpinos and Structures, Thomas Potter, 
Alresford.—l6th November, 1874. 

3977. Murrs, &c., George Ritchie, Tower House, Westbourne Park, 
London.—19th November, 1874. 

3987. SounpD ALARM Apparatus for Scartnc or FRIGHTENING Brrps, 
James Jeffery Duke, Dowlish Wake, Ilminster. 


1823. Szwine Macuings, G. F. Bradbury and T. Chadwick and T. Sugden, 
Oldham.— Dated 23rd May, 1874. 

The improvements apply to the ‘‘ Howe” class of sewing machines, and 
consist, First, in actuating the sliding cone feed cam by a clutch fork and 
ahandle on the top or side of the table, and hani ting 
handle and clutch fork; Secondly, in making the cune feed cam stationary 
and causing the part acted upon by it to slide to and fro by mechanism 
similar to that for moving the sliding cone cam; Thiraly, in introducing 
packing set So to remove lateral play on the feed bar as it 
wears ; Fourthly, in tightening and taking away play from wear in the 
bearing of the needle siide by waking cuts in one half of the needle-box 
to cause it to bend easily, and employing a screw in the other half of the 
box to screw through the part cut; Fifthly, in applying a pulley-like 
block, with a spring fixed upon its periphery, to press against the inside 
of the shuttle uf sewing machines to give tension te the thread, the 
pulley block part being capable of turning on its axis to adjust the ten- 
sion upon the thread. 

1827. Bouts anv Spixes, J. Scattergood and B. Wilkes, West Bromwich.— 
Dated 23rd May, 1874. 

This invention consists in rolling on opposite sides of bars of iron 
swells or expanded parts frum which the heads and nibs or feathers, or 
conical or square necks of the bolts or — are made, the portions of 
the bars between the said swells or expanded parts having the length and 
sectional figure of the stems of the bolts or spikes to be made. The bar is 
divided transversely at the expanded parts to form bolt or spike b lanks. 
The swells or expauded parts are rolled by means of a pair of grooved 
rolis having in their peripheries depressions of the required figure. 
These rolls are of the same diameter and are driven at the same speed, 
the depressions in one roll meeting exactly opposite those in the other 
roli so as to form the awells or expanded parts exactly opposite one 
another on the bar. 

1838. Iron anv STeet, A. G. Hunter, Flint.—Dated 25th May, 1874. 

Tne features of novelty which constitute this invention are :—First, a 
closed chamber containing flues or pipes, substantially as und for the 
purposes described. secondly, deoxidising and heating towers. substanti- 
ally as anc for the purposes described. ‘hirdly, deoxidation by carbu- 
retted hydrogen, substantially as and for the purposes described. 
Fourthly, the system of hot pressing the deoxidised tore into bloo: 
substantially as and for the purposes described. Fifthly, the system o 
cold pressing the deoxidised ore into blooms, substantially as and for the 
purposes described. Sixthly, utilising the carbonic oxide evolved from 








8990. GLazine or FixinG SHEETS or Panes of Grass in Frames or SASHES, 

ge Hutchins Pinder, St. German's House, Exeter.— 20th Ni ber, 
874. 

4002. Setr-actine “‘TempiLes” used in Looms for Weavino, Philip Gold- 
schmidt, Manchester, and James Chambers, Bury. 

4003. Wurp Socket, Francis Edward Knibbs, Clarence-road, Bow, London. 
—21st November, 1874. 

4016. Preparine Fax, Jure, &c., Thomas Stuart Kennedy, Leeds. 

4017. Preparine and Spinninc Hemp, Friax, &c , Henry Walton White- 
head, Holbeck, Leeds. 

4024 Exttncuisnine Fires, William Henry Thompson, Oxton. — 23rd 
November, 1874. 

4035. Rorary Motors and Pumps, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—A communication from Jesse Head 
Teal.—24th November, 1874. 

4048, Locomotive Enores, Peter Jensen, Chancery-lane, London.—A 
communication from Harald Asplund. 

4053. Comsinep Hick and Low-pressure Steam Enciyes, George Hasel- 
ag Southampton-buildings, London.—A communication from Thomas 

. Jones. 

4054. Curtine Fites, George Haseltine, Southampton-buildi London. 
—A communication from Charles Vogel.—25th November, 1874. 

4056. Rearinc Grain and Brixpine it into Bunpies, Emmet Horton, 
Hartford, Connecticut, U.8.—26th November, 1874. 

4069. SeinninG and Twistinc Worstep, &c., Sidney Emsley, Bradford, 
and Samuel Smith, Low Bridge Works, Keighley.—27th November, 1874. 

4109. Harvestinc Macnines, William Robert Lake, Southampton- 
buildings, London.—A communication from James Fraser Gordon, 
Joseph Merill Currier, and Charles Carroll Colby.—30th November, 1874. 





4ll persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 


Lisc of Specifications published during the week ending 
5th December, 1874. 
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3447. Waxina Warps in the process of Weavinc, Thomas Steph % 
George Balme Stephenson, and Benjamin Stephenson, Bradford, York- 
shire.—4th December, 1867. 

3470. ConvENSERS, Edmund Alfred Pontifex, Shoe-lane, London.—5th 
December, 1867. 

8610. MetaLiic BepsTeaps, &c., James Atkins, Birmingham.—19¢h 
December, 1867. 


Notices of Intention to Proceed with Patents. 


3970. Securninc Tires on the Wueers of Locomotives, &c., Alexander 
Melville Clark, Chancery-lane, ndon.--A communication from 
Edward Mellon.—18th November, 1874. 

3076. PortaB_e and other Steam Enoines, Henry Hughes, Leicester. 

3934. Apparatus for LypicaTING Fire or Increase of Temperature, &c., 
Jobn Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Charles Joseph Baudry.—1%th November, 1874. 

4030. MeTaLi¢ Suievps for Stoves, &c , Walter Mingus Conger, Newark 
New Jersey, U.S. 

2580. PortaBLe Heatine Apparatus, Auguste Fortuné Lefevre, Paris. 

2586. FOUR-WHEELED CARRIAGES, James Reilly, Pomona-palace, Man- 
chester.—23rd July, 1874. 

2598. TurnninG and Curtine Woop, &c., John Maynes, Albert Works, 
West Gorton.—24th July, 1874. 

2621. RerriceRaTinG or FrReEezino Liquips, John Gamgee, Great Win- 
chester-street, London, and Robert Allee Purkis, Cheam. 

2623. Propucine Desions or PatTERNs on SurFaces by the aid of Stencii 
Piates, Edward Lee, High Holborn, London.—27th July, 1874. 

2628 GeNERATING and APPLYING ELEcTRICITY for THERAPEUTIC purposes, 
Thomas Welton, Grafton-street, Fitzroy-square, London. 

2631. IntuMtNaTED Pressure and Vacuum GauGEs, Arnold Budenberg, 
Manel ication from Bernhard August Schiiffer and 





ter. 





.—A 

Christian Frederick Budenberg. 

2638. Curtine Woop, &c., Matthew Glover, Wortley, near Leeds,—28th 
July, 1874. 

2655. OrpentnG Doors, &c., in Suips, Frederick Carley Coxhead, St. 
Donatt’s-road, New Cross, 

2660. Distrinutinc Water in Pusiic THorovcHrares, John Farrand 
Clarke, Moorgate-street, Londqn.—30th July, 1874. 

2666. Raisinc WaTER, &c., Robert Forester Mushet, Cheltenham. 

2669. SEASONING, MaRKING, and CurTTina Woop, Kobert John Jones, 
Walton, near Liverpool —3lst /uly, 1874. 

2673. Sarety ApPparatus for SwimMino, John Stephen Levett, Edinburgh, 


2678. Buoy for Savina Gotp, &c., Louis Francois Gosselin, Boulevart de 
Strasbourg, Paris. 

2679. JackeT or Waistcoat for Swimmine and Savine Lirs, Louis Francois 
Gosselin, Boulevart de Strasbourg, Paris. 

2685. ApprTions to Boats, Jesse Key, Birmingham.—lst August, 1874. 

2698. CompounD ReGuLATING GovERNOR Gas GENERATOR, Samuel Clayden, 
Faringdon. — 4th August, 1874. 

2704. Pipes for Conveyine Beer, &c,, Horatio Bycroft, Burton-on-Trent. 

2707. Spinnine and Dovusiine Fisrovus Mareria.s, John Smith Raworth, 
Manchester. — 5th August, 1874. 

2759. Fire-Bars, Isauc Shimwell McDougall, Manchester and London. 

2761. Curwpinc Horses, &c., Mathurin Jean Baptiste Couhault, Boulevart 
de Strasbourg, Paris.—10th August, 1874. 

2772. Carn CaBes, &c., Robert Gray, Southampton-buildings, London, 
and Fenner Ballou Taylor, Westbourne-grove, London.—A communi- 
cation from John Selden.—1l1th August, 1874. 

2798. Preventine IncrusTaTION in Steam Borters, John Yeldham Betts, 
Coventry.—18th August, 1874. 

2911. Tuse Pive or Stopper, William Ley and George Shearer, Liverpool. 
—26th August, 1874. 

2953, Coatine and Preservina the Surrace of MetaLtic HANDLes and 
P.ates in Coat Boxes, &c., J Underwood, Birmin 





ham. 
2957. Pickuina Iron Piarss, &c., ip William Flower, Melyn Tin-plate 
Works, Neath.—29th August, 1874. 
2976. UMBRELLA Runner, John Jacob Higgins, New York, U.8.—3lst 
August, 1874. 





receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, tv Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


1811. Treatixc Bones, Horn-pirus, PHOSPHATES, AND OTHER MATE- 
RIALS, A. G. Hunter, Flint.—Dated 21st May, 1874. 

The features of novelty which constitate this invention are, First, the 
system of recovering hydruchloric acid from solution containing phos- 
phates or phosphoric acid by evaporation and d jon. Secondly, 
the use of vertical or other retorts mee oy with valves, whereby con- 
tinuous distillation of phosphorus, charging and discharging may be 
carried on without permitting access of air to the interior of the retorts 
when at work. Thirdly, causing volatilised phosphoric acid to come in 
intimate contact with carbon at a P ficiently high as to 
deoxidise the acid. Fourthly, the use of gelatinous silica for the purposes 
described. Fifthly, the production of gelati silica and phosphate of 
soda or potash from silicates of soda or potash by a by means 
of phosphoric acid. Sixthly, separating phosphorus from phosphate 
of soda or potash by distilling the said = mixed with silica, 
and recovering silicate of soda or potash available for producing gelati- 
nous silica. Seventhly, the combined process whereby the constituents 
of bones or horn-piths may be obtained as glue or gelatine fertilisers, sul- 
phate of lime and phosphorus. are the combined process of decom- 
posing phosphate of lime, soda, or potash, and of the subsequent recovery 
of the suid soda or potash. Ninthly, the employment of precipitated 
tribasic phosphate of lime for the production of phosphorus by distillation 
with silica. Tenthly, the employment of self-acting valves between the 
distilling retorts and the condensers to prevent back pressure or back flow 
therefrom tw the retorts. Eleventhly, the employment of self-acting 
valves between the several retorts tv prevent back pressure or back flow 
from one retort to the other, and to enable one retort of a series to be 
opened at pleasure, without back flow from the others. 

1812. Warerrroor Parer or Fasrics, J. Jeyes, Plaistow.—Dated 21st 
May, 1874. 

The inventor takes Japanese, Chinese or other similar paper with a 
long fibre, or a finely woven or glazed fabric, and he saturates or covers 
one or both sides of the same with a compound consisting of oil, petro- 
leum spirit, and gum. Instead of petroleum spirit he may use shale 
spirit, turpentine, or any light bydrocarbon. 

1813 Eveners ror Woot Carps, J. H. Johnson, Lincoln’s-inn-flelds.—A 
communization from F. £. Burlock, Birmingham, U.8.—Daied 23nd 
May, 1874. 

This invention relates to “side-drawing” or “roping” machines for 
wool-carding engines, and its object is to deliver from the wool card a 
rope of uniform size and weight. To this end is combined with drawing 
and delivering rolls revolving at the same rate of speed an automatic 
evening hanism brough t Into p ion b: riati in the size of the 
sliver, to increase or decrease, as the case may be, the speed of both the 
said sets of rolls simultaneously and in unison. Under this invention, 
inasmuch as the two sets of rolls under all conditions revolve at the same 
rate of speed, there is no tension on the sliver, but their variations of 
speed (which take place simultaneously and in unison), simply affect the 
length of the sliver, more or less stock, ding to ci being 
taken from the doffer in order te maintain at all times a uniform size or 
weight of roping. In the machine or mechanism in which this invention 
is embodied the sliver is not stretched or drawn as in the drawing frame 
used in cotton mills, but the stock (wool) is carried forward by rolls, as 
above specified, which ise no stretching action on the sliver. 


1820. Execrric Licnut, E. 0. Whitehouse, Thurlow-road, Hampstead.— 
Dated 22nd May, 1874. 
steadiness of light. Carbon 


The object of this invention is to insure 
rods crossing other at right les are employed as the electrodes ; 
they have a rotating and tudinal motion ven to them. 


























the reduction of irun ores by carbon, as a source of fuel to assist in main- 

taining the temperature y for reducing such ores. 

1846. ArtiriciaL Yeast PowpER AND Prepared Fiour, J. H. Johnson, 
Lincoin’s-inn-fields.— A communication from B. P. Eastwick, New York. 
—Dated 26th May, 1874. 

This invention consists in the manufacture of a new compound to be 
used in connection with any kind of flour or amylaceous matters intended 
for culinary purposes. The said compound or mixture is compused of 
neutral and acid surts in the proportion and for the purpose hereinafter 
more fully specified. The chemicals which may be used are the car- 
bonates (acid or neutral) of thealkalies and alkaline earths, soda, potassa, 
ammonia, lime, &c., and the neutral or acid or double sulphates of alum- 
ina (alums), or any other salts which by their decompositions precipitate 
alumina and by which alums may be formed and sulphates (of the car- 
bonate used) and free carbonic acid gas are produced. A mixture of 
two or more carbonates and a sulphate or other salt of alumina can be 
used, and will give a similar reaction as when only one carbonate is used. 
2946. Breecn-Loapino Firr-anms, W. Morgun-Brown, Southampton- 

ousdaings, Lonaon. —A communication from B. B, Hotchkiss, Paris.— 
Dated 28th August, 1874. 

This invention describes a method of attaching the firing pin to the 
hammer, to a means of pecan the bolt from being withdrawn out of 
the gun, to the means of cocking the gun by the action of withdrawing 
the bolt, to placing the gun on half cock by the rotation of the bolt, to 
locking the gun when armed for firing, to the means of ejecting the 
empty shell, and to a stud fixed on the nose piece of the bolt to prevent 
the nose piece participating in the rotary motion of the bolt. 

3934. Biastino Powper, J. W. Gray, Southampton-builaings, London.— 
A communicaiton from R. Cahuc and L. Soulages, Touiouse.— Dated 14th 
November, 1574. 

This complete specification describes a new or improved compound to 
be used as a blasting powder, and for other purpose or purposes, and to 
be known by the name of carboazotine. 

3935. CuemicaL Copyinc TeLtecrapns, A. M. Clark, Chancery-lanz.—A 
communication from W. B. Sawyer, Washington, US.—Dated lth 
November, 1874. 

According to this invention an indefinite speed of transmission is 
obtained iu connection with automatically working repeating apparatus, 
with apparatus and circuits fur the prevention or reduction of inductive 
or retaruing effects; with new applications for securing and maintaining 
rapid synchronous movements; with a new methud of preparation for 
transmission ; with new chemical combinations; with new methods of 
transmission and reception of messages, by means of which messages are 
transmitted and received upon continuous sheets, strips, or rolls of paper; 
with a method of dropping any number of copies of a message, with new 
methods of preparing ges for retransmission; with new writing 
inks; with anew method of changing the nature of the chemical dis- 
coloration produced by the electric current, and with divers other 
devices described in detail in the pecification. 
$3941. Darnino Stockines, F. Curtis, Boston, U.S.—A communication from 

0. S. Hosmer, U.S.— Dated 16th November, 1374. 

This complete specification describes this invention as follows :—The 
object of this invention is to produce a machine for darning stockings or 
other garments or materials, and for executing various other species of 
household labour never before accomplished, save by hand. The inven- 
tion consists briefly of a suitable frame in which a series of needles are 
supported by a sliding carrier ina horizontal plane, and a pair of plungers 
sliding within tubular guides arranged in front of the needles and 
capable of being forced together or away from another by a suitable lever 
the upper edges of tu. tubular guides when meeting together serving to 
act as a clamp to hold the material to be operated upon, while the con- 
tiguous faces of the plungers are so formed witb a series of teeth that 
the needles are first advanced through the interstices of the latter, the 
plungers being separated and threaded and then withdrawn, which leaves 
the yarns laying upon and across the upper surface of the teeth of the 
lower plunger. Next, the two tubular guides and plungers together are 
turned in the arc of a circle to a certain point, the effect of which by cer- 
tain cam motions to be hereinafter fully explained, is to crowd the teeth of 
the upper plunger downward between the teeth of the lower plunger, and so 
divert the course of the yarna laying upon the lower teeth that when the 
needles next advance threaded and withdrawn, the yarns thus laid are inter- 
woven or interlaced with those first laid and the operation is completed. 
It will be found that a new fabric or material has n interwoven which 
unites with the original, and is fully equal to it, and hence this machine 
does not so much repair as renew worn places. 

3958. OreRaTING SEWING AND OTHER TREADLE Macuiyves, B. Wright, 
Birmingham.—Dated 17th November, i874. 

This invention relates to improvements in the double clutch described 
in letters patent 2903, 1874, and consists in an improved arrangement of 
the clutch and in the employment of friction discs with V edges and 
corresponding V grooves in the face of the wedges (or the discs may be 
grooved and the wedges have projecting V faces); also in the relative 
arrangement of the wedges and levers by which they are operated. 
8970. Securtnc Tings on Wueets, A. M. Clark, Chancery-lane.—A eom 

munication from B. Mellon, Scranton, U.8.—-Dated 18th November, 1874. 

The object of this invention is to dispense with bolts and to apply the 
tire in such manner that in case of becoming loose it shall not slip off, 
and consistsin providing the wheel or the tire with a single flange 
in such manner that said flange in connection with the usual flange on the 
tire will keep the latter on the wheel. 

1582. Crystat Hanpies anp Tors ror Umprecias, &., 7. 0. Jones, 
Blackheath-hill, Kent.—Dated 5th May, 1874. 

This invention consists in making these handles of cut or blown glass 
and in all colours ; in some cases they are plain solid handles, and in 
other cases a receptacle is formed in the top of the handle, fitted with a 
stopper, so as to form a scent bottle, the top being mounted or otherwise, 
as faucy may dictate. 

1590. Srrixos ror Musicat Instruments, J. B. Hamilton, University 
College, Oxford.—Dated 6th May, 1874. 

A new form of string to be used in percussion stringed instruments, as 
pianofortes, the string being formed of an open coil of round or flattened 
wire. 








1802. Workinc SioNALs on Rattways, H. Belli, Hampstead-road, London, 
—Dated 2ist May, 1874. 
én clam be on tou pation fe dapt Septet rear h 
ine driver to the y its being soun: on ig & projection 
fined on the line at a given distance from the signal post, and the signal 
is worked =o - train hep ys ap ep my by means ae a rack 
turning a w at the lower e signal post, and through a chain 
acting upon a toothed disc and wheel, communicating motion to the signal 
onat carrier cted to the post at its upper part. 
1803. Power Looms, J. D. Browne, Belfast.— Dated 2ist May, 1874. 

The object of the i ‘tion is to regulate the tension to the yarn as it 
passes from the yarn beam. This is attained by the use of plates or discs 
in pairs with flannel or other suitable frictional su’ between 
them. Quoel these plates to Sormed ao or io apglied So the satehet wheel, 
and it runs loosely on the yarn beam shaft. other is made fast to 
that beam. The teeth of the ratchet wheel are taken into by a catch from 
the loom side or other suitable part. The extent of frictien exerted by 
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the’ frictional material between the two plates is adjustable by screw or 

other suitable pressure, capable of being regulated, acting to oy the two 

plates together to a variable degree, and thus regulate the let-off from the 

yarn beam. 

1806. Lupricatine anp Fitterino THe Lusricant, F. H. Oclee, Swinton, 
and J. , Dukinfleld.-—Dated 21st May, 1874. 

This invention consists in the employment of a force pump actuated by 
some part of a steam engine or machine to force the lubricant through a 
filter and to deliver it on to the slides to be lubricated. 

1808. Breeca-Loapine Fire-arms, J. H. Selwyn, Gloucester-crescent, Hyde- 
Park.—Dated 2\st May, 1874. 

This invention relates toa breech action in which a falling breech block, 
actuated by a hand lever, is arranged to work on the same pin as the 
hammer, which is an inverted one, and engages with a part of the trigger. 
An ordinary double flat main spring is linked or ted to the h 
such spring being in the breech block or behind it. The breech is opened 
and the cartridge case extracted by the downward movement of the hand 
lever, and the breech is closed and the main spring is compressed or 
nioved into firing position by the return of the lever. The hammer 
uctuates an indicator. 


1808. Markino Games, S. H. Smith, Ashton-under-Lyne.—Dated 21st May, 
1874 





This invention has for its object a duplex marker acting by mechanical 
means and indicating the scorefrom one part of the table toanother, The 
table is provided with under reseptacten for articles which might be 
pushed off the top. 

1614. eee Feep-water, J. S. Crosland, Manchester.—Dated 22nd 
May, 1874. 

The invention relates to vertical tube economisers, and consists in 
arranging them so that the water will enter furthest from the furnace 
and ascend the first row or series of two or three rows of tubes and 
descend the next row or series of two or three rows of tubes, and so on 
until the water arrives at that end of the economiser nearest the furnace 
where it is taken away. By this arrangement the cold water is ex 
to the least heat, and as it becomes more hot to the greater heat of the 
products of combustion which are hottest nearest the furnace. The 
chamber for the economiser is also divided into a series of chambers to 
keep the hot products as much as possible from mixing with or radiating 
their heat to the cooler products further from the furnace by means of 
partial partitions. 

1817. Securtne or Lockina THE BARRELS OF BREECH-LOADING FIRE- 
arMs, W. R. Trevelyan, Emsworth.—Dated 22nd May, 1874. 

The apparatus mainly consists in the use of movable discs capable of 
entering the rear ends of the barrels, in conjunction with a locking bolt, 
and is applicable to fire-arms constructed on the Le Faucheux or break- 
down system. ‘ 

1818. Screw-o1tt Boxes, C. Pearson, J. Dean and T. Cowling, Morton 
Bingley.—Dated 22nd May, 1874. 

This consists, First, in the application of a porcupine roller working 
in a concave shell or bed for presenting and holding the silk, wool, or 
other fibres to the gills or fallers, to be 1eceived thereby and operated 
upon, so as to commence the lashing action as soon as possible after the 
fibre leaves the nip. Secondly, in applying an intersecting feeder or an 
additional set of gills to the back or ating end of the ordinary set of 
gills to work in conjunction therewith, each set of screws being of diffe- 
rent pitch so as to obtain any amount of draught. 

1819. Pavine Roaps anp Ways, J. 8. Gabriel, Belvedere-road, London.— 
Dated 22nd May, 1874. 

In 4 foundation of concrete is placed a paving of boards set edgewise 
one against the other; these are secured together as the paving is 
being laid by means of spikes driven in through the sides of the boards. 
os RTIFICIAL Stone, F. Ransome, Lower Norwood.—Dated 22nd May, 

874, 


This provisional specification describes improvements on the patent No, 
1233, in the year 1870, which have for their object to regulate the time 
which the cement takes to set. 

1824. Distituinc Coat Snare, J. Bell, Wishaw.—Dated 23rd May, 1874. 

The features of novelty which constitute this invention are the employ- 
ment of a tubular retort fixed horizontally or at an angle, and provided 
with an interior revolving shaft on which screw and flat blades are alter- 
nately placed, the latter perforated for the passage of the gases, whereby 
the charge is moved forwards and turned repeatedly over; and the 
arrangement of apparatus for delivering the spent shale from the retort ; 
also the arrangement of the retorts for producing illuminating gas. 
1825. Consuxine Smoke wn Furnaces, D, and R, Macfarlane, Paisley.— 

—Dated 23rd May, 1874. ' 

The features of novelty which constitute this invention are, consuming 
smoke in furnaces or fire-grates by injecting air thereon which has been 
heated before entering the furnaces or fire-grates, and the combination of 
apparatus employed in heating the air and directing it on the smoke. 
1826. om ryInG SewaGe, R. Goodhall, Armley, Leeds. —Dated 23;d May, 
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* This consists, First, in the employment of certain chemicals to pre- 

cipitate the solid matter; Secondly, in the employment of lime and 

chemicals ; and Thirdly, in the employment of the chemical precipitants, 
lime. and small coal, to render the precipitate available for fuel. 

1828. Carpinc Enoines, G, Knowles, jun., Bolton.--Dated 23rd May, 
1874. 

This invention refers to that apparatus known as the Bodmer feeder of 
carding engines, 

1829. Mernop or Prerartnc on RenperinGc Writtna Parer AvAtL- 
ABLE AS A MEANS OF ApveERTISING, P. /. Tarbutt, Streatham.—Dated 
23rd May, 1874.. 

Paper forming letter or letter envelope with printed advertisements on 
both sides, and with spaces on both sides, so that a blank space en one 
side may serve for a written communication, and a blank space on the 
other side for direction and postage stamp. 

1831. Meraciic Connections ror Neckties, H. P. Holt, Leeds.—Dated 
23rd May, 1874. 

This invention consists in attaching neckties direct to the collar 
meaus of a metallic connection, which is a combinati pening 
slots, and in some cases springs or screws, by means of which the stud is 
gripped or locked in such a manner as to be easily put on or taken off. 
1832. Macuines ror Wasuinc anp Wrinoina, J. Norman, Turnham- 

green,— Dated 23rd May, 1874. 

This invention mainly consists, as regards washing, of apparatus fitted 
toatub or vessel constructed of parallel sides by preference. At the 
bottom of this rollers are placed, made of any suitable material. To the 
sides are fitted, by preference, buttons of pivots, and into these are in- 
serted, free to move, upright rods which rise above the tub or vessel. To 
these rods are fitted on pins other rods, which are secured to a rubber. 
The wringing apparatus consists of a frame, the tup and bottoin being 
secured by rods. Through the bottom part of the frame ia passed ropes, 
which rise to the top frame. The turning of this frame effects the 
wringing. 

1833. Bronxzixc on Powperinc Printep Parers, W. Crosland, Man- 
cheater.— Dated 23rd May, 1874. 

The features of novelty in this invention consist in applying the bronze 
or other powder directly to the top of the revolving drum and distributing 
it on the printed paper or other material by means of a circulating brush 
revolving in an oppusito direction to the drum—of a comb to clear the 
brush of the powder—and of a novel stopping and starting motion, which 
is automatic in its stopping action, and under the control of the foot of the 
operator for the starting action. 

1834. Steam Exoines, WATER-MILLS, AND WINDMILLS, 8. Greenwood, Lodg, 
Russian Poland.—Dated 23rd May, 1874. 

This relates to apparatus for regulating the admission of steam or other 
agent of power to the cylinders of engines and other machines, also to 
flushing and other boards or closers of water-mills and windmills. 

1836. Savino Lire and Prorerty In Case or Fire, A. Martin, Newman- 
street, London.—Dated 23rd May, 1874. 

This provisional specification describes an apparatus com of a 
cylinder of metal with a deep screw threaa cut around it leading into « 
groove cut longitudinally of the cylinder and passing to its ends. This 
cylinder has a strap secured to it to pass around the body of the person 
to be lowered, and the friction placed upon the cord as it passes around 
the screw groove prevents a too rapid descent. 

1887. Preservina Meat, Fisu, AND OTHER ARTICLES OF Foop, C. 8. 
Clark, Poplar.— Dated 23rd May, 1874. 

The said invention relates to the Poin of meat, fish, poultry, 
game, and other articles of food and similar perishable subst. 
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—-. and new or improved chuck, as a headstock or lathe for turning 
various sized and previously prepared tapered wood lengths or pieces 
for forming fishing- , and through the spindle and chuck, 
which gripe and rotate them truly, with their ends pony! beyond the 
chuck so as to be turned and fitted with their socket and stem metallic 
ferules or tube pieces both by hand turning tools, cutters, or drills, the 
back ends of the long rod lengths being supported and steadied by stays 
with various sized holes in them. The chuck being screwed on the over- 
hanging end of the spindle by a screw key fitting its polygonal face, the 
end of the spindle presses against the ends of conical ring grippers in 
— or sections, their outer conical surface fitting the internal 
conical eye in front of the spindle and chuck, so that as it is screwed up 
the gripers are pushed on end, which presses them together, so that their 
inner hollow cylindrical surfaces gripe the several lengths of the fishing- 
rod to turn truly as stated. Further improvements consist in giving a 
conical shape to the socket and stem of these joints by means of this im- 
proved joint turning spindle and chuck, and also in forming the stem 
with a small shallow projecting pin on its larger part where it enters the 
socket, a little way from the outer end or edge, by a notch formed for it, 
so that when inserted tightly the pin can be turned round into an annular 
or spiral ve cut or embossed there for it a little way in from the end, 
and which holds the stem-piece into its socket at every joint of the 
lengths or ag forming the fishing-rod when put together for use, and 
are as easily taken to pieces when desired for packing, withuut the 
trouble of binding or unbinding them with a cord or otherwise. : 
1841. Nirric Acip, £. C. Prentice, Stowmarket.—Dated 25th May, 1874. 
This invention consists, First, in the admixture and incorporation with 
the nitrates, such, for example, as the nitrate of soda, or with nitrate of 
potash, to be decomposed by means of sulphuric acid for the purpose of 
ffecting the production of nitric acid, or oxidising agents, such, for ex- 
ample, as the chlorates. Chlorate of potash, for example. Perman; 
nates or manganates of the alkalies or of the alkaline earths, or the 
peroxides, for example, the peroxide of manganese. Chromic acid, the 
chromates and the bichromates of the alkalies and of the alkaline earths, 
and of such metallic oxides and compounds as shall by the action of sul- 
phuric acid and by the presence of the lower oxides of nitrogen, be 
capable of elevating the same from a lower to a higher degree. Secondly, 
or instead of adding to the nitrates either of soda, potash, or lime, the 
whole or a portion of the oxidising agents necessary to convert the lower 
oxides of —— into the higher oxides or intu nitric acid, the inventor 
adds such oxidising agents to the sulphuric acid to be employed for 
effecting the d position of the nitrates, and employs such admixture 
for effecting the decomposition of the nitrates, and for the production of 
nitric acid. Thirdly, the employment of oxygen in a pure or in a con- 
centrated form, such, for example, as that obtained by the heating of 
peroxide of manganese and chlorate of potash, in admixture with the 














roducts which are evolved in the production of nitric acid from nitrates | 


vy the action of sulphuric acid upon the same. Fourthly, the employment 
in the production of strong nitric acid of an intermediate or secondary 
vessel containing sulphuric acid, in conjunction with any of the before- 
mentioned oxidising agents, so as to effect the emventinn of the lower 
oxides of nitrogen into the higher, and thereby increase the yield of the 
nitric acid. 
oxidising agents in conjunction with nitric acid, containing the lower 
oxides of nitrogen, so as to convert the same into the higher oxides or 
into nitric acid. Sixthly, the treatment by the admixture of any of the 
before-mentioned oxidising agents, of a mixture of nitric acid and of sul- 
phuric acid resulting from the production of gun cotton or from other 
sources, such acids containing organic or other matters or compounds as 
cause the decomposition of the nitric acid upon the application of heat. 

1842. Borers ror Hot-warer Apparatus, &. Harlow, Heaton Norris,— 

Dated 26th May, 1874. 

An annular conical casing or vessel in combination with a hollow de- 
flecting plate over the apex of the cone, connected thereto and shaped as 
described, whereby the products of combustion are compelled to take a 
= course in contact with the metal, resulting in great economy 
of tue. 

1844. ReGcuLatinG AND ConTROLLING MARINE AND OTHER EsGINeEs, W. 
Murdoch, Glasqow.—Dated 26th May, 1874. 

The First part of the invention relates to regulating apparatus of a well- 
known kind, deriving its action from the variation in the immersion of 
the stern of a screw steamer, and consists in making the chamber com- 
municating with the external water in the form of a differential cylinder 
having a differential plunger or piston made tight by rubber rings acting 
as rolling packing; or having two opposed flexible diaphragms of different 
areas. The smaller end of the cylinder communicates with a pipe which 
is filled with a fluid, and transmits the action from the stern to the engine- 
room. The Second part of the invention relates to apparatus of the kind 
deriving its action from the variation in the speed of the engines. This 
apparatus comprises a drum or casing, which is mounted loosely on a 
shaft and certain parts within the drum, and fixed on the shaft. Hither 
the drum or the shaft may be driven from the engine-shaft by means of a 
cord or belt, or of toothed or frictional gearing, the part not driven being 
connected to the throttle valve, and a spring or weight. The drum 
and its contents may be constructed like any suitable known kind of 
rotary engine or pump. The Third part of the invention relates to a relief 


Fifthly, the employment of any of the before-mentioned | 





valve, arranged to be acted on by the governor, and capable of being | 


moved by hand to admit steam to either end of the cylinder when starting 

the engines. 

1847. Repuctne IRON AND OTHER ORES, AND THE Propvuction oF STEEL, 
N. W. Wheeler, New York.—Dated 26th May, 1874. 

This provisional specification describes a process for treating ores for 
the production of neutral iron, carbonated iron, carbon and chrome steels, 
and an apparatus for its practice. Granulated ore is showered down 
through a column of flame and carbon gases confined in a vertical shaft, 
so that the ore is preheated to incandescence while falling through flame, 
and reduced while falling through carbon gases. Carbon steel is pro- 
duced by showering the ore through the column of flame and carbon gas 
into a bath of fuzed carbonated iron. Chrome steel is made by showering 
the ores of iron and chrome proportionately mixed through the double 
column mentioned into a bath of molten metal. The apparatus consists of 
a vertical shaft rising from a reverberatory furnace provided with a re- 
ceiving hearth under the shaft and a balling hearth under the arch of the 
furnace, with a door at each hearth and a gas and air inlet at one end. 
Holes are formed in the sides of the shaft at about half its height to admit 
air for combustion of the'gas column. Near the top of the shaft are 
holes, through which the ore enters in a shower from a series of hoppers, 
and a rotating =. chambered drum forming the ore-feeding appa- 
ratus ; a separate but like apparatus feeds the flux at a different point. 
1848. Foon anp Ice-preservino Apparatus, F. Coles, Red Cross-square, 

London —Dated 27th May, 1874. 

The First part of this invention consists of a wooden chest or cabinet 
with two or more doors, and divided into two or more compartments, 
the first one of which oi the food-preserving chamber; the 
Second consists of a bath filled with rough ice and salt or brine, or other 
known substances or liquids for creating an intense cold when mixed 
with ice ; the Third consists of the ice-preserving chamber ; the Fourth 
is a bath similar in all respects to the second chamber ; and the Fifth is 
a chamber with a dome-shaped top, fitted with a rotating fan turning on 
air-tight bearings, and pipes or tubes — lied with stopcocks for the 
purpose of distributing at pleasure the co ht air generated in the fourth 
chamber. The Second part of the invention consists in driving air through 
a series of chambers, the outer casing being air-tight, with intermediate 
baths or chambers filled with rough ice and salt or brine, as before men- 
tioned, and distributed for the purposes of ventilation by means of pipes 
or tubes. The Third part consists in passing the pipes to beer engines 
through a cold air chamber, described in the first part of this invention, 
or through a bath of rough ice and salt or brine, as before described. 
The last part of this invention consists of a hollow vessel made in any 
shape, to fit any part of the person, for application in medical and sur- 
gical cases in substitution for ice, having in the top an aperture for sup- 
plying the vessel with the before-described mixture, fitted with a water- 
tight lid or screw. Any degree of cold can be procured down to 20 deg. 
below zero, and even lower, by regulating the quantities of ice and salt 
or brine. 

1849. Guipina, Drivinc, AND BrakixG VenicLtes RUNNING ON SINGLE 
AILS, H. Smith, Westminster-chambers, Victoria-street, Westminster.— 
Dated 27th May, 1874. 

This invention consists in mounting upon the upper part of carriages, 
locomotives, or other vehicles running upon a single under rail one or 
more pairs of horizontal guiding wheels which run either on the opposite 
sides of a single central overhead rail, or upon the sides of two overhead 
rails, one on each side of the carriage, such overhead rails being supported 
by posts or other structures fixedin the ground. The said wheels on the 
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treating them with a liquid or solution of bi-sulphite of lime, limestone, 
oryatailioed sugar or other saccharine matter, saltpetre, and salt. 


1839. Ispetipie Ink, J. G. Tongue, P 98, Chancery 
lane.—A communication from P. A. Gaffard, Paris.—Dated 25th May, 
1874. 

This invention relates to the manufacture of a new indelible ink. Phe 
process employed to obtain this ink is very simple. It consists of diluting 
well separated carbon with a solution of an alkaline silicate, such as 
silicate of potash, soda, or other silicate. The following are the pro- 
portions of materials, which in ey Bm A according to the nature 
of the agents employed, the invention not being confined to the said 
| eng ap 7. mp boner —_ area lamps, id — 4 
source, one part by weight ; silicate of potash a& syrupy cons’ cy, 
twelve parts by weight ; ammoniacal liquid, one part by ps Hon distilled 
water, thirty-eight parts by weight. 

1840. Fisuixe Rops, A. Jack, Glasgow.—Dated 25th May, 1874. 

This invention consists in the constructica of a combined hollow 
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tive may constitute the driving wheels, the bearings thereof being 
arranged so that the rail can be nipped between them with any desired 
force. The guiding wheels on the carriages may also be made to act as 
brakes by being caused to pinch the rail between them. 
1860. Lace, R. Scott and G. Trueman, Nottingham.—Dated 27th May, 


1874. 

This provisional specification relates to a means of working thick or 
ornamenting threads in the manufacture of lace fabrics. In place of 
clipping off the thick threads from the face of the fabric where they are 
no uired to form the pattern, they are taken to the back, where they 
are hidden out of sight. 

18851. Carsurertino Arr anp Reou.atino THE SurP.y To THE Burners, 
a. M. Clark, Chancery-lane.—A communication from J. M. Cayce, 
Franklin, U.8.—Dated 27th May, 1874. 

This invention consists of a carburetter com of a series of sections 
held together by bande and filled with an absorbent, having tubes pro- 
jecting be tag from the closed bottoms of said sections, which are pro- 
vided with reticulated top plates, whereby the parts may be separately 





and readily removed in case of fire, the absorbent being thoroughly satu- 
rated. A governor is also described, consisting of a liquid valve-chamber 
for recei air, made of an inverted cup and two cylinders having a 
water chamber between them, the inner of which is made bottomless, 
but with a closed top. This serves to regulate the supply of carburetted 
air at the burners, 

1852. Compounp Wiycu ror RatsinG aND LowERING CARRIAGE AND 

oTHER Winpows, A. 7. Adams, Kenley.—Dated 27th May, 1874. 

The invention consists in a ratchet wheel and pulley arranged on a 

spindle in such a way that the revolution of the ratchet wheel insures 
t of the pulley, but the former can at pleasure be disengaged from the 

latter, and by this means the window raised or lowered to any convenient 

height, and retained firmly in that position. A cord, chain, or other suit- 

= arrangement is attached to the window and passes round the 

pulley. 

1853. Sevr-actinc Car Courtine, P. 8. Poge, Boston, ¥.8.—A communi- 

cation from W. Todd, Portland, U.8.—Dated 27th May, 1874. 

This complete specification describes a class of coupling in which is em- 
ployed a latch or curved pin as it may be properly called, playing within 
a vertical longitudinal orifice or slot created in the draw-bar in rear of 
the link chamber of the head of the latter and pivoted therein at its rear 
part, the outer and vertical portion of the latch or ~- entering the 
coupling link and performin e same functions as the pin of an ordinary 
coupling, the outer edge of the face of this pin receding at bottom or being 
of a curved furm in order that the end of the approaching link may lift 
the pin and force its way under and beyond it to such an extent that the 

in drops into and secures the link. The latch or automatic pin is r. 

rom out the link by a lever suitably connected with it and extending out- 
side of the carin order that a brakeman may operate it without the necessity 
of passing between twocars. Another novel and important element in 
these improvements has for its object the carrying with each coupling or 
with each draw-head aspare link which may be instantly pressed into 
service; in each head and immediately below the link chamber thereof is 
created a longitudinal recess, preferably sloping : such recess extends for- 
ward and opens into the mouth of the draw bar. In the bottom of the 
recess is created a channel, and to the underside of one end of the 
link is formed a stud, such stud is to enter said channel and prevent re- 
moval of the link except by detaching the latch, the said channel extend- 
nf forward nearly toa pocket and is separated from the latter by a wall 
or lip. 
1854. Cucaners ror §1Lk, Corron, AND OTHER LIKE MATERIALS, 8. Ward, 

Nottingham.—Dated 27th May, i874. ‘ 

This invention ists in an arrang t of plates, movabie and fixed, 
and which together form a clearer for silk, cotton, and other like materials. 
The plates are four in number, two being fixed and two movable, and 
made to slide on a projection in the back plate, or by other suitable 
means, so that aslot formed by the two movable ey may be capable of 
adjustment to suit different varieties of work. The front and back plates 
have grooves or slots leading to a hole through which the material passes, 
these slots or passages being made at an angle one with another. 


1855 Teceorarnic Cases, G. Zanni, Highbury.—Dated 27th May, 
1874. 





According to these improvements the conductor (consisting of one or 
more copper wires) is covered or enclosed within « series of soft iron 
wires, which are united together toform a strand or core by paasing the 
combined series of wires through a bath of molten tin, or other compara- 
tively soft metal. Thestrand or core thus combined into one solid body 
is protected from corrosion, and is then coated or covered with gutta- 
percha or other insulating materials, over which tin or other metal foil is 
wrapped to exclude moisture, and then a tape of hemp or other material 
(immersed in tar or other preservative substance or material) is wound 
around the core to protect the metal foil from injury or corrosion. 
Several of the core conductors thus made up may be combined together 
in forming a submarine or other telegraphic cable, in accordance with 
these improvements. 

1856. Ruppers por Screw-Prope.vep Vessexs, A. V. Newton, Chancery- 
lane, London.—A communication from 0. Schlick, Fiume, Dalmatia,.— 
Dated 27th May, 1874. 

The object of this invention is so to construct the rudders of screw- 
propelled vessels that the water driven rearwards by the propeller at right 
angles, or nearly so, to the face of the propelling blades shall not strike 
against the sides of the rudder but have a free course rearwards. 

1857. Muvers’ Diats on Cincumrerenters, J. L. Casartelli, Manchester 
—Dated 27th May, 1874. 

The features of novelty consist in applying the graduated scale in the 
form of a semicircular arc or limb across the face of the compass box of 
the dial on swivel joints, in such a manner that it can be turned or folded 
down when not in use, and when raised to a vertical position for use, it 
does not obstruct the view through the sights. 


1862. Horse Hoes, G. 0. Gooday, Stanstead.—Dated 28th May, 1874. 
Each hoe is attached to the lower end of a bar, which forms part of an 
arrangement of levers similar to that known as the parallel rule move- 
ment, weights being employed tu press the hoes downwards, whilst the 
levers allow the same to rise and fall with the inequalities of the land. 
Another part of this invention consists in the use of jointed levers, which 
carry the draught and hoe bars and steering handles, the pitch of the hoe 
bar being regulated at pleasure by means of a worm wheel or wheels 
actuated by a worm shaft or shafts under the control of the attendant. 


1864. Power Looms, A. Heald, Nottingham.—Dated 28th May, 1874. 

These improvements consist in opening twosheds by the harness of a 
jacquard which has two cylinders which work simultaneously alternately 
or separately, one cylinder moving a greater distance than the other , 
these cylinders can be reversed in their revolution by two racked needles 
which are selected by the cards, operating a pinion carrying a right- 
angled lever which throws either upper or lower clawkers into operation, 
the shuttles have an eye and slot in the centre of their length, and seize 
selected weft threads and carry said threads duuble, across, and through 
the sheds ; the shuttles are received by semi-revolving shuttle boxes, 
and the selvages of the fabric are formed by latch needles which seize 
selected weft threads and form a chain stitch selvage. 


1866. A New anv Improven Toy, H. Jewit, Kentish Town.—A communica- 
tion from W. W. Rose, New York.—Dated 28th May, 1874. 

The invention relates to improvements upon an invention for which 
letters patent were granted dated November 5th, 1868, No, 3355. The in- 
ventor forms mortise joints and corresponding tenons at either ends or 
sides of the various parts of the figure, so that they may fitinto one 
another, by which means various amusing figures can be produced. 
1867, Sewine Macuines TO BE USED IN THE MANUFACTURE OF STRAW 

Brawep Fasnics, B. 7. Hughes, Chancery-lane, London. A communi- 
cation from N. A. Baldwin, Milford, U.8.—Dated 28th May, 1874. 

This invention relates to an improvement in sewing machines, designed 
to be used in the manufacture of head coverings from narrow strips of 
braid or like material, but applicable to the sewing of like material for 
other purposes, part of which are applicable to that class of sewing 
machines generally which employ a vertical needle-bar. The peculiar 
stitch which this machine is designed to make in the sewing of straw 
braid, or similar material, consists in turning the one line of braid that is 
being stitched to another, out of the path of the needle for one or more 
stitches, then bringing the braid back again for a single stitch or more, 
through both braids, thus leaving the principal portion of the thread 
between the two braids, the stitch which secures the braids appearing 
only over the edge of the outside braid. 

1870. SucaAR anp Saccwarine Matters, J. Duncan, Mincing-lare, 
London.—A communication from M. Weinrich, Vienna.—Dated 28h 
May, 1874. 

This invention relates to improvements in the treatment or manufac- 
ture of sugar, and in the apparatus employed therein, and consists:— 
First, in causing sugar when in a powdered, crushed, or crystallised con- 
dition to be mixed and sifted and brought in contact with and to become 
coated with ultramarine or artificial ultramarine blue in order that the 
colour and appearance of the same may be improved previous to its 
subsequent treatment as: under mentioned. Secondly, in causing engar 
in a crushed, powdered, or crystallised condition containing colouring 
matter and other impurities to be submitted to the action of steam when 
in a centrifugal machine. Thirdly, in treating the syrups or secondary 
products resulting from the combined operation in the centrifugal 
machine by first boiling them down ina vacuum or other pan, and to 
which there is to be added a quantity of sulphuric acid sufficient for the 
purpose of lising any alkalinity existing in such syrups, and then 
running the syrup so treated into moulds where it is allowed tocool, and 
solidify, and then subsequentl bjecting the solidified mass again to the 
action of steam ina centrifugal machine in a manner similar to that 
hereinbefore described, whereby a further quantity of refined sugar is 
obtained and the molasses are separated therefrom, Fourthly, in the 
construction of centrifugal machines suitable for such purpose, and so 
constructed as that the sugar therein contained may be subjected to the 
action of steam at the required temperature and pressure, 

1874. Treatinc Minerat Coats py Acips, S. De Nomaison, Perigueux 
France. — Dated 28th May, 1874. 

This invention relates to a process for purifying coke from sulphurous 
and other detri tai pounds. The ible is heated to redness 
with lusion of air, whereby the pyrites or bi-sulphide of iron which 
it contains is converted into protosulphide. Itisthen received in tanks 
containing water to which is added hydrochloric acid, which dissolves 
the protosulphide of iron, disengaging sulphuretted ew and also 
dissolves others of the earthy matters present. The coke is then washed 
with water and dried. Hamme we om is most readily effected upon small 
coke or dust, and it is t ‘ore in some eases preferable to pulverise the 
material in the first place, and to agglomerate it into blocks after fi- 


cation. The process is applicable to peat and anthracite, and ite 
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treated in this manner gives a product which has the qualities of wood 
charcoal. 


1876. Mepicat Compounns or Linimenrs, B. Hungerford, San Francisco.— 
29th May, 1874. 

The invention consists in making belladonna-oil, croton-oil, turpentine, 
napthaline, camphor, whitewax, and spermaceti, into an ointment or 
pomade to be used for tho treatment of lumbago, neuralgia, gout, and 
kindred diseases. 
emp. Packine ror Srurrine Boxes, J. Kirkman, Chorley.—Dated 30th 

lay, 1874. 

This maid invention relates to improved packing, which consists of yarn 
or strands of fibrous material saturated, impregnated, or covered with a 
evlution cf pure india-rubber or india-rubber compound, either with or 
without tale, soapstone, or other lubricant. 

1901. Composition vor Pavine Srreers, FZ. G. H. Shum, St. John’s- 
wood. — Dated 30th May, 1874. 

This composition consists of mineral tar, Portland cement, and vesuvian 
rock lava, the latter forming the chief ingredient. These are boiled 
together and laid on a foundation of concrete. 

1904. Fasrenincs ror Earrinas, G. C. Haseler, Birmingham.—Dated 1st 
June, 1874. 

A ding to this i tion a jointed spring arm works on the back of 
the disc or body of the earring, parallel therew ; a cup, cone, or ring on 
its extreme end being brought opposite the shaft or pin of the earring 
after the said shaft or pin has been passed through the lobe of the ear. 
The pressure on the spring arm being relaxed, the cup, cone, or ring on 
its end falls upon or engages with the end of the shaft or pin, and thereby 
prevents the spring arm being turned or the end of the shaft or pin from 
being withdrawn from the ear. The arm may move in a plane perpen- 
pom to the back of the earring. In this case the arm need not be 
elastic, but be pressed into contact with the shaft or pin by a spring 
applied to its joint. 

1917. Steam Boivers, A. Sauvée, Parliament-street, London.—A communi 

cation from C. Dechamps, Lyons. —Dated 2nd June, 1874. 

This invention consists in connecting together the float inside the boiler, 
the alarm-whistle, and the damper inside the chimney. 

1923 Srorrerino Borries anp OTHER Vessets, J. Lamont, Glasgow.— 

Dated 2nd June, 1874. 

This invention consists in forming the internal neck or mouth of the 
bottle or vessel with a bearing narrow annular flange near the outer end, 
having the neck part within widening slightly towards the inside, inst 
which the elastic part of the stopper presses when stoppering, and this 
rim may be formed by an expanding plug in two or more sectional parts, 
and inserted and pressed out by the action of the hand instrument, which 
forms the outer rim when finishing the neck of the bottles. The new form 
of the stopper consists of a short central cylindrical stem of glass, porce- 
lain, or heavy hard wood, with rounded ends and a uarrow annular groove 
of such a size as to be easily dropped through the outer part of the closing 
rim, and of an inch or so in length, and free to turn within the bottle, 
cither end into the neck, so that the pressure of the fluid within presses 
the water up against the retaining rim. 

1924. Meratuic Tunes, C. W. Torr, Birmingham.—Dated 2nd June, 1874. 

This invention consists in casting tubes in a mould mounted horizon- 
tally in bearings and rapidly rotated by suitable gearing. The molten 
metal or alloy is poured in at one end of the mould, which metal soon 
acquires the rapid rotary motion of the mould, and by centrifugal force 
spreads itself with great uniformity over every part of the mould, form- 
ing an inner coating or lining to the mould. On the solidification of the 
metal the mould is brought to rest, and the tube cast therein removed. 
The hollow cylinder or tube is when requisite rolled and draw: in the 
usual way. 

1925. Castors ror Furniturs, J. Atkins, Birmingham.—D.icd 2nd 
June, 1874. 

According to this invention the sockets of the castors are made from 
shect metal by a raising process effected by dies and pressure, or from 
metal tubing cut into lengths and closed at one end by 4 spinning pro- 
cess, or by dies and tools and pressure. The horns are made from shect 
metal by dies and pressure, or by a drawing process. Tbe horns are con- 
nected to the socket or plate by riveting a pin to the socket or plate and 
horns, the horns working on a shoulder on the said pin. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron market yesterday {Wednesday) afternoon, on ‘Change 
in Wolverhampton, was not characterised by much spirit. 
Although, however, the mills and forges have somewhat less to 
do than they had last week, finished ironmakers were indispored 
to make much reduction upon the rates of that time for any of the 
qualities on offer. Buyers generally obtained fewer i 
than they had expected. All the first-class houses reported them- 
selves fairly off for specifications. Pig iron of all descriptions was 
firm, and the supplies are coming forward as tardily as they were 
last week. ‘There were offers of 2s, 6d. more per ton in certain 
cases, if prompt delivery could be guaranteed. The scarcity of 





pig iron is giving rise to a brisk demand for puddled bars, which | 


were to be obtained, good qualities, at £7 12s. 6d. in some 
instances ; £7 15s. was soouieel in others. Hematites are selling 
for certain qualities used in this district at £4 10s. at the furnaces 
in Cumberland. Ores are selling well. Northampton ore realises 
7s. and 7s. 9d. according to whether it is conveyed on the North- 
Western or the Great Western Railway. 

More than ever there appeared to-day—Thursday—in Birming- 
ham that assurance on the part of buyers alike of coal and of 
finishediron,that prices must be officially declared down at the next 
quarterly meeting. Hence,every purchaser tried to get the advantage 
of that reduction in any transactions he was wishing to negotiate. 
Success was, however, only exceptional; vendors of all but the first- 
class qualities of everything offered were disposed to meet con- 
sumers’ views to some extent, but certainly not to the extent 
required. Coal, it is held, will be reduced 2s. per ton, and 
finished iron 20s, That this will be the course of events, those 
who contend for it urge is tolerably clear, from the circumstance 
that at the collieries where the high prices are maintained there 
is little doing in any but household kinds, I have knowledge of , 
a colliery concern, where at a leading pit they have mn | 
accustomed to turn out 2000 tons per week, yet are now producing | 
only 300 tons. For a few weeks past it has been unusual to | 
employ the men there more than a quarter of a day instead of the | 
whole day, and sometimes the whole week’s work does not exceed 
a day and a-half. 

The arrangement as to prices and wages come to at the close of 
the last strike will enable a drop in the remuneration of the colliers 
to be enforced without, it is hoped, much difficulty. The excessive 
«quotations caused the re-opening of a large quantity of under- 
ground work, and a consequent over-supply of the market. Plenty 
of good forge coal is now to be had in the South Staffordshire 
district for 10s, per ton, The thick coal firms, however, who uphold 
the trade compact as to prices, will not sell at anything like that 
tigure. Very great prices are still being lin the C k Chase 
district for the best deep coal, and the supply is not enough to 
meet the requirements of the trade, For this coal buyers have to 
pay 20s. 6d. a ton. 

Hematite pig firms were not to-day to be influenced by the 
rumours as to future quotations. Agents of wealthy concerns 
asserted that their principals had resolved to go on stacking rather 
than accept specifications at prevailing rates. The proprietors and 
managers of wills and forges were pressing for the delivery of pig 
iron of all kinds. They were met by manifold promises—of whose 
fulfilment past experience gives them little reason to hope. North 
Staffordshire and Shropshire firms were amongst those who pleaded 
short supply of trucks. The furnaces in blast in South Stafford- 
shire number eighty, as against ninety-four this time last year. 
£5 is still demanded for a ton of all-mine hot-blast Staffordshire 
iron, and cinder iron is very firm at £4 

A few transactions were reported in finished iron, mainly for job 
lots of sheets. Galvanisers asked for lower prices, on the ground 
that the great competition in the trade is much reducing the quo- 
tations for galvanised sheets. 

This month’s Government returns continue strongly to corroborate 
the reports which I have had to publish showing serious falling off 
in the export of iron made in this district, and which we have been 
accustomed so largely to sell in the leading foreign markets. Of 
bar and angle iron sent out from all the districts the month’s 








decrease is 3983 tons, of the value of £11,576 ; and the hoops, 








sheets, and plates were less in quantity by 737 tons, and in value of 
£13,414. Of the quantity of the wire, other than telegraphic, 
there has been an increase of 1084 tons, worth £10,624 ; but the 
decrease in the value of the telegraphic is no less than £437,255 
upon the corresponding period of 1873. 

The near approach of Christmas is occasioning exceptional 
activity in some of the Birmingham and district industries, 
Every manufacturer is trying to finish specifications under execu- 
tion by the end of the year. Yet new orders on home account 
are distributed only here and there, and the foreign demand 
consists but of a few orders for spring shipment. The applica- 
tions, however, from Australia and South America for galvanised 
corrugated sheets being on the increase, afford more employment to 
the operatives engaged in this department. The production of 
rolling mills and steam pumping apparatus makes machinists as a 
body satisfactorily busy. No amelioration in the iron tube trade can 


‘be reported. Some ironfounders are well occupied on orders both on 


home and colonial account, and others upon mill hinery and 


| makers aud merchants seem inclined to work off the orders they 
have on hand before entering into fresh ¢ ments. Prices do not 
show much c e. i Middles' h bars delivered in 
the Manchester district are g at from 5s. to £9 7s. 6d. 
per ton, but branded makes are quoted at about £9 10s. per ton. 
The rolling mills are still fairly employed, but the absence of 
new business coming to hand is beginning to be felt. Amongs: 
cotton machinists and some branches of the engineering trade 
more activity appears to be prevailing, and there are also better 
accounts as to the position of tool makers. Founders of engineers’ 
castings are in some cases well employed, bat for builders’ cast 
ings there is not much demand, and this branch is at present dull. 
The strike of the wagon makers and wheelwrights at Miles 
Platting, which has now been carried on for four months, does 
not seem to be any nearer a settlement. The men dewand that 
30s. per week shall be the lowest wages, and at a meeting of dele- 
gates on Saturday it was decided to continue the strike until this 
is ded. For the lust five or six weeks there has been a strike 








other descriptions of the heavier castings, The chief requirements 
are those of the gas and water companies ; but for no class of heavy 
foundry work are the prospects what they have been. New orders 
and inquiries are few. The light founders are all busy, both for 
the engineers and for the ironmongers. They were hardly ever 
more actively employed than they now are. There is no appreciable 
change in the railway wheel, axle, and coach spring branches. 
Manufacturers of vices and anvils are doing a full measure of 
business. Edge tools are in improving request. For the tea- 
planting districts of Northern India, and the coffee plantations of 
the West Indies and Southern America as wellas for the varied 
requirements of South Africa, great quantities of spades, shovels, 
hoes, and matcbets and picks are being manipulated. Cut and 
wrought nailmakers are experiencing much activity. The wrought- 
nail men having secured a rise in wages of 10 per cent., quotations 
have been slightly advanced. Galvanised iron goods are selling 
well. Common buckets are 3d. per dozen dearer, making a total 
advance of 6d. within the last few weeks. Bowls, and kindred 
classes of galvanised iron produce, have been advanced 6d, to 1s. 

r dozen. These increased rates are attributed to the late 

emands by labour for augmented remuneration. Tin-plate goods, 
both japanned and painted, are in moderately good request, but 
some chief firms complain of present quotations as unremunerative. 
There is continued steadiness in the lock trade, and future pros- 
pects are encouraging. A fair amount of work is afforded latch- 
makers, and the recent advance of 3d. to 6d. per dozen in common 
bow latches is firmly maintained. As customary at this season, 
electro-platers are in full swing, and no complaints are forthcoming 
that the increased quotations brought about by the dearness of 
nickel have prejudicially affected the home demand. 

The consumers of copper in Birmingham are buying only 
cautiously ; though opposite views are entertained as to the per- 
manency or otherwise of the prevailing prices. Nearly all the 
copper and brass industries keep in a healthy condition, whether 
slits be had to the cast or the rolled branches. The business 
doing in manufactures of copper is more on home than foreign 
account ; and this has been a prominent feature of the industry 
throughout most of the year. Of this we have corroborative 
testimony in the official returns of our export business; therein it 


is set forth that upon the month there has been a considerable 
decline as to wrought copper, but on the eleven months a slight 
increase. In mixed or yellow-metal sheathing, however, the falling 
off on the month is more than counterbalanced by the increase in 


the eleven months, and the same remark applies to goods made of 
brass. 
Zinc is rising. On Tuesday Messrs. Ash and Lacy, agents in 


Birmiogham tw the Vieile Montagne Zinc Company, advanced their | 


prices of zinc sheet and nails £2 perton. A greatimpetus has 
recently been given to the trade by the foreign inquiries in the 
past month, Altogether during November we sent from ourshores 
as much as 9670 cwt. of zinc or spelter—a quantity more than 
twice that which was exported in November last year. There has 
been increase on the whole twelvemonth, but the increase is not 
greatly more than that upon the month, 

The Birmingham Town Council have passed a resolution author- 
ising the General Purposes Committee to negotiate for the purchase 
of the waterworks in that town; and another authorising an 
application to Parliament for powers to effecta compulsory pur- 
chase, in case the negotiations sould prove unavailing. The notice 
for compulsory purchase, it may be well to add, is not con- 
ceived in a spirit hostile to the company. It simply proposes to 
renew a power formerly possessed by the Corporation, and thus to 
provide a means for settling the price, in case this canvot be 
arranged by friendly conference. ‘the market value of the shares 
at the present time is £1,010,400, and the estimated profits for the 
present year are upwards of £47,000. 7 

The purchase by the Corporation of Birmingham of the Stafford- 
shire Gas Company is likely to result in the people of Oldbury 
making gas for themselves, Hitherto they have been supplied by 
the Staffordshire mmm but through their mayor the Birming- 
ham Corporation have to da deputation of the Oldbury Loca! 
Board that they do not wish to make a profit out of Oldbury, and 
are willing to dispose of the mains and the like to that township. 
Under these circumstances the Oldbury Local Board have re- 
solved, in a technical, though not in a hostile sense, to ‘‘ oppose” 
the parliamentary bill for the purchase of the company by the 
Birmingham Corporation, and have opened negotiations for the pur- 
chase of the mains. Inasmuch as Walsall, Brierley-hill, and Broms- 
grove make gas at a profit, it is believed that the same can be done at 
Oldbury. For this water supply the people of Oldbury are depen- 
dent upon the South Statfordshire Waterworks Company, and 
they complain that they are not well supplied. The company are 
applying to Parliament for permission to construct a reservoir at 
Rowley. To this bill also there is to be opposition, with a view 
to the purchasing of so much of the operations of the company as 
affect Oldbury, and the protection of the streams benefiting the 
district. There is, therefore, a probability that alike as to gas and 
water, the local board of Oldbury will soon have the supply in 
their own hands, 

At a meeting on Monday of the South Staffordshire and East 
Worcestershire Institute of Mining Engineers, the secretary read 
a letter from Mr. H. M. Morrison, in which that gentleman stated 
that he could not read his paper on ‘* Compressed Air as a Motive 
Power of Machines used in Mining,” because he was in Belgium, 
where he could improve his knowledge of the subject. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Very little business beyond a few small lots for forward 
delivery has been done in the iron trade of this district during the 
past week, The present dulness is no doubt in large measure 
owing to the near approach of the Christmas holidays, and the conse- 
quent disinclination, both on the part of buyers and sellers, to enter 
into fresh engagements until the turn of the year. The market is 
almost at a standstill, and prices have a weakening tendency, some 
outside lots being offe: at the Manchester weekly meeting 
on Tuesday, very low prices, In Cleveland iron, especially 
foundry qualities, there has been a good dealof “‘ Bearing” going on 
for forward delivery, speculative quotations as low as 69s, per ton 
for delivery in the Manchester district over the first three and six 
months of next year having been offered. For prompt delivery 
Middlesbrough makes of foundry pig iron range about 71s, to 72s. 
per ton, and forge numbers, which are still rather scarce, are 
worth about 66s. to 67s. per ton. Lancashire makes, although 


of the engine smiths employed at Messrs. Sharp, Stewart, and 
Co.’s locomotive works, Manchester, against a reduction of 10 per 
cent. The boiler makers at the same works have also been out ; 
but this dispute has been temporarily settled. 

In the coal trade there is not much change to notice. A very 
brisk demand is kept up for all the better qualities of coal, the 
—— of which are inadequate to meet requirements, and 
colliery proprietors who have stocks are compelled to fall back 
upon these to meet the demand. Prices are very stiff, and in some 
cases slight advances are being demanded. For common coal an:! 
burgy and slack the market is not quite so firm, but there is gene 
rally a good d d, and supplies are by no means plentiful. The 
pit prices in the Wigan district range about as under :—Arley 
Mine, 15s. to 16s,; good house coal, 14s. to 15s.; common coal, 11s. 
to 12s.; burgy, 7s. to 8s.; and slack, 5s. 6d. to 6s. Gd. per ton. 

The coke trade, although more activity is reported in some 
quarters, continues dull, and prices are weak. 

There is again an unsettled feeling amongst the miners in West 
Lancashire upon the wages question. Notices have been served 
upon the masters for a return to the old rate of wages. Most of 
these expire this week and the remainder next, but whether the 
matter will result in another strike is doubtful. With the 
exception of some of the smaller concerns the colliery proprictors 
generally are opposed to making any alteration in the present 
basis of wages, and it is not improbable that the men may make 
this pretext, as the Christmas and New Year are so near at land, 
for a longer cessation of work than usual. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market during the past week has beep unusually 
dull, Business was done on Friday at from 86s. to 87s. cash, but 
the market closed at 85s. On Monday offers were made to sell at 
84s, 6d., but in the course of the day only one small transaction 
was effected at S4s, 3d. cash. There was little or no business on 
Tuesday. The quantity of pig iron in Connal’s Glasgow stores, at 
the beginning of the week, was 27,061 tons, being 2905 more than 
at the same time last week. The smallinquiry for iron has thus 
had the effect of somewhat increasing the stocks. 

; , The variation in price of the principal makers’ brands is sm»!! 
, but it is in a downward direction. The quotations areas follows : 
' —Gartsherrie, No. 1, 95s.; No. 3, 85s.; Coltness, No. 1, 100s.; No. 

3, 84s.; Summerlee, No. 1, 958.; No. 3, 8ls.; Langloan, No. 1, 
| 100s. ; No. 3, 83s.; Govan, No. 1, 90s.; No. 3, 8ls.; Calder, No. 
, 1, 1008; No. 3, 83s.; Shotts, No. 1, 97s. 6d.; No. 3, 84s.; Carn 
broe, No. 1, 92s.; No. 3, 8ls.; Monkland, No. 1, 88s.; No. 
3, 8ls.; Clyde, No. 1, 88s.; No. 3. 8ls.; Glengarnock, No. 1, 
94s.; No. 3, 83s.; Eglinton, No. 1, 868. 6d.; No. 3, 7%s.; 
Dalmellington, No, 1, 87s.; No. 3, 80s.; Carron, No. 1, 87s. 
6d.; Kinneil, No. 1, 908.; No. 3, 78s. 

The shipments of pig iron from the Scotch ports for the week 
ending the 5th inst. amounted to 11,122 tons, being 1881 mor 
than in the corresponding week of 1873. The imports of Middiles 
brough pigs at Grangemouth for the week were 2650 tons, 
being 690 more than in the corresponding week of last year. The 
total increase in these imports for the year to date is 49,333 tons, 
whereas on the exports there is the large decrease of 105,056 tone. 

The malleable trade is in a very dull and inactive state, an: 
in some places the workmen are now entertaining fears that ther: 
will be another break in their wages. At the Motherwell Work« 
on Saturday notice was given that the men would be placed on 
day’s in place of a fortnight’s notice, Small quantities of machine: \ 
and finished iron continue to be exported weekly from the Clyd: 
butevery branch of the iron trade is just nowin a backwar:! 


state. 

The coal markets in the West have again been dull, and for a!! 
kinds, except household sorts, prices have been slightly on the 
decline. For h hold coal there has been a better demand within 
the past few days, caused by the continuance of cold weather, 
and also by the threatened movement of the miners for increase:| 
wages. There is comparatively little doing for shipment, and the 
inquiry for steam coa] remains in a backward condition. The 
prices are as follows :—House coal, 10s, to 13s.; shipping, soft, 
8s. 3d. to 9s.; splint, 9s. to 10s. Gd.; steam, 10s. to 12s.; smithy, 
16s, 6d. to 17s. The state of the Fife coal trade is still reported 
sstisfactory, but complaints are reported as to the scarcity of 
wagons for railway transmission. The shipping trade has also 
been good, but there are not wanting indications that duller times 
are approaching. 

By a resolution of the conference of delegates, the miners are this 
ok required to make a renewed effort, by deputations to their 
employers, to have their wages increased. This movement has 
the support of, and, indeed, appears to be chiefly promoted by 
Mr. Macdonald, M.P., but the districts are far from being unani- 
mous as to the propriety of carrying it out at the present time. 
Mr. Macdonald bases his argument in favour of advanced wages on 
the current prices of pigs, ignoring the small proportions of the 
trade, thewretched condition of the malleable trade, and the down 
ward tendency in the prices of coals. But several of the more intelli 
gent miners’ agents have, I believe, refrained from recommending 
the miners in their districts to press for an advance at present, 
and, with want of united action on the part of the men, there is 
not the slightest chance of success. Indeed, in any case, the 
miners could not possibly obtain what they ask at present. 

Some uneasiness has been occasioned among the miners of Clack- 
mannanshire, by an attempt to work a new colliery on may ood 
quite opposed to those at present in action. The colliery has 
been quite recently opened up in the neighbourhood of Alloa, and 
the working of it has been let toan Airdrie contractor, on condition 
that he shall provide it with an entirely fresh set of colliers, the 
present hands having received a fortnight’s notice to quit. The 
new hands will be required to work ten hours a day, and six days 
a week, whereas the miners in the district work only five days of 
eight hours, 

A private meeting of shareholders in the Blochairn Iron Com 
pany, Limited, favourable to investigation into the affairs of the 
company, was held in Glasgow at the close of last week. There 
was & tt of shareholders, nearly one-half of the 
capital held by the public having been represented. Great dissatis- 
faction was expressed with the manner in which the company’s 
affairs have been managed by the directors, and those present 
were unanimously of opinion that a searching investigation should 
be made. It was resolved to present a petition to the court of 
session for the appointment of an official liquidator to supersede 
the directors, and a committee was appointed with full powers to 
take the necessary action in the matte 
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— not quite so firm as they have been, maintain their price, 
as makers who are well sold for the remainder of the year do not 
care to make any material i at p t. In the | 

hire | tite trade there is not much doing. In manufac- 
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tured iron there is only « limited business passing, and both - 
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ial strike took place in the shipbuilding and engineering 
trades of the Clyde at the end of last week, Reductions in wages 


| varying in the several branches from 5 to 124 per cent. were inti 


mated to take effect from the beginning of the present week, and in 
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the case of thesmallerreductions, the men have offered noo ition. 
A want of unanimity among the employers has nati y led the 
men to think that the reductions, at least to so great an extent, were 
unwarranted by the state of the trade, which has recently been 
somewhat improved by fresh orders, Several large firms never 
gave notices, and others temporarily withdrew them until there 
should be a general agreement among the employers. A large 
number of carpenters and joiners in the employment of Messrs. 
John Elder and Co. came out on strike, and at a mass meeting of 
the trade held at Govan, it was unanimously resolved to resist 
the reductions in the case of joiners and carpenters, and to give all 
possible aid to the men who areout. The employers had a meeting 
on Monday in reference to the dispute, the proceedings of which were 
kept private. I understand, however, that there was a feeling 
opposed to pushing matters to extremes at present, and attempts 
will be made to settle with the men. 

With the view of curtailing their expenditure, the directors of 
the Caledonian Railway have resolved to reduce the number of 
officials connected with their system wherever that can be done 
without impairing the efficiency of the various departments, 

Messrs. Thomas Wingate and Co., of Whiteinch, launched from 
their shipbuilding yard, on Saturday, the Cape Sabel, an iron 
sailing ship for Messrs, Lyle and Son, Greenock. The vessel, 
which will be chartered by the New Zealand Government to take 
out emigrants from London, is 230ft, in length, 37ft. broad, and 
23ft. deep. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tre only change that has come over the pigiron trade of Cleveland 
since the date of my last report is a decline of value to the extent 
of 1s. to 1s, 6d. per ton ; at Tuesday’s market at Middlesbrough 
No. 3 was quoted at 62s, 6d. to 63s. per ton, but even at that 
reduced figure there were few buyers. A feeling prevails that 
if buyers bide their time they will be able to buy iron at con- 
siderably less than the rates now quoted, and in deference to this 
impression, consumers are keeping out of the market. 

The report of the Cleveland Inc ters’ A iation for the 
month of November has just been issued, and shows the state of 
trade to be as follows :— 





MAKE OF PIG IRON. Tons. 
Month ending 30th Nov., 1874.. .. .. «+ «2 «+ «+ 171,159 
Month ending 30th Nov., 1873.. .. ee «+ «+ «+ ee 170,512 
Month ending 31st Oct., 1874 .. se «oe of os es ee 171,471 
Increase upon Nov., 1873 .. .. 647 
Decrease upon Oct., 1874 .. .. 312 
SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF MIDDLESBROUGH. 
Month ending 30th Nov., 1874... .. «2 «os «8 «¢ «+ 20,782 
Corresponding month last year gue we ee oe we = 25,025 
Decrease .. . ° 4243 


HIPMENTS COASTWISE OF PIG IRON FROM PORT OF MIDDLESBROUGH, 
Month ending 30th Nov., 1874... «. «2 ee c¢ ee oe 19,744 





Corresponding month last year seo oe 60 cc ce co 37,00" 
Increas@ .c «ec oo +* cf ee 1817 
MAKERS’ STOCKS, 
81st Oct., 1874 oe co ee o¢ «oe ce co cs os oo SRR 
SUNOS) na, oc: adie 6 easy ak ee ee 
Increase upon Oct., 1874 .. .. 1234 
It appears from the above figures that although stocks have slightly 
increased during the past month, they are still remarkably low— 


not larger, indeed, than is absolutely necessary for the ordinary 
purposes of trade, This may be accepted as a very healthy sign, 
taken in conjunction with the increased make of pig iron for the 
month of November, and justifies holders of ironin their endeavour 
to keep up prices as far as possible. 

From the same report it appears that the following new blast 
furnaces are now in course of construction:—Robson, Maynard, 
and Co. are building two new blast furnaces at Redcar Ironworks, 
Swan, Coates, and Co. are building one new furnace at Cargo Fleet. 
‘Hopkins, Gilkes, and Co,, Limited, are building two new furnaces, 
Kell Brothers are building two new furnaces at Port Clarence, 
©. and T, Bagnall, jun., are building one new furnace. Bolckow, 
Vaughan, and Co., Limited, are building one new furnace at 
Witton Park. The Consett Iron Company are building one new 
furnace. Rosedale and Ferry Hill Iron Company are building two 
new furnaces. 

The total number of blast furnaces now in operation is 125, out 
of 154 built and available for use. 

There is no sign of improvement in the rail trade, The works 
mentioned in my last week’s letter are still laid off, but no others 
have since been added to the list, and it is hoped that those now 
at work will be able to tide over the winter without further 
stoppages. An order for rails for India has been booked with 
Bolekow, Vaughan, and Co., but no other orders of any conse- 
quence have been booked in the Cleveland district for some weeks 

vast. 

The Skerne Iron Company at Darlington are about to erect some 
twenty additional furnaces. The company are now very full of 
plate and girder work, and have been able to provide employment 
for alarge number of the hands lately employed by the Dar- 
lington Lron Company. - 

The subscription for the relief of the ironworkers thrown out of 
employment by the stoppage of the Darlington Iron Company’s 
works has now reached over £600, and the worst cases of distress 
have been alleviated. In Middlesbrough and Stockton there is 
a great deal of distress among the unemployed ironworkers, to 
alleviate which active measures are now being taken. 

No settlement has been arrived at inthe matter of the proposed 
reduction of surfacemen’s wages in the Durham coal trade. At a 
meeting of the council of the Durham miners held on pc oggeme f 
last, it was agreed to appoint a deputation to wait on the coal- 
owners’ committee in order to arrange a settlement. No difficulty 
is apprehended in arriving at an amicable issue, 

Reference has already been made in THE ENGINEERto the different 
schemes now under consideration for sup lying Newcastle and 
Gateshead with water. On Saturday, Mr. T. J. Bewick, engineer, 
Haydon Bridge, read a paper before the North of England Institute 
of Mining and Mechanical Engineers, ‘‘ On a Project for supplyin 
Newcastle with Water from the district of the Northumberlan 
Lakes.” Mr. Bewick calculated that at a cost of £150,000 a suppl 
of water could be stored and delivered into the existing works suf- 
ficient to meet the requirements of the town for years to come, 
and spoke favourably of the quality of the water, and its suit- 
ability for the purposes of domestic consumption, 

At the same meeting Mr. G. A. Lebour, F.G.S., read a paper 
“‘On the Little Limestone and its accompanying Coal in South 
Northumberland,” in the course of which he showed that the coal 
of the carboniferous limestone series in the North of England must 
eventually acquire a much greater commercial importance than 

it had yet done. 

During a heavy gale on Tuesday night of this week, of the 
roof covering the works of the Britannia Iron Co., at Middlesbrough, 
was blown down, causing damage which it will take some time to 
repair, and injuring three or four of the men rather seriously. 

There is no trace of improvement in the condition of the coal 
trade. Manufacturing coals met with a very slow sale, andI have 
heard on good authority of one or two cases where coals that had 
been bought for ironmaking purposes were retailed by the consumer 
at aprice 1s, 6d. to 2s, per ton below that originally paid for them. 
There is, in fact, a very strenuous effort made to keep prices up ; 
and so far it has succeeded in maintaining at a stationary figure 
the list rates ; but it is generally known that coals can be bought 
considerably below the cost quoted in the market, and in some 
cases at even leas than the cost of production. It is feared that 
another reduction will soon have to be proposed in the wages of 
the Durham miners, which are now 30 per cent. higher than 


The Northumberland coal trade is extremely quiet. There is 
not much business being done in steam , and prices show 
rather a drooping tendency. A great, many vessels of large tonnage 
are now awaiting freights in the Tyne. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
SINCE ~~ latest communication was penned there have been 
further slight changes in the price of fuel—in the directions indi- 
cated Hf me in THE ENGINEER on many recent occasions, The 
Sheffield Coal Company, for instance, issued circulars on December 
7th to their customers giving notice of a further advance on certain 
descriptions of coal, but reducing hard coke and ordinary un- 
screened slack coal by 2s. per ton. The new figures so fixed are as 
under :—Picked branch coal, 17s.; best Birley Silkstone, 16s.; 
screened Silkstone nuts, 9s.; screened seconds coal, 11s. 6d.; coke 
breeze, 11s.; hard melting coke—-washed—18s.; and unscreened 
slack, 3s. per ton. These, as compared with the circular of the 
same company issued November 16th, are advances of 1s. per ton 
on the picked and best Silkstones, and 6d. on screened seconds, 
Coke and slack are each reduced 2s. per ton—neither class of 
fuel a in anything like satisfactory request. The soft coke of 
Cleveland and the Darlington district is also about 1s. to 1s. 6d. 
per ton easier to buy. Best soft coke for steel melting and other 
a see is now quoted at 18s, to 18s, 6d. per ton in trucks at the 
vendors’ works, and commoner qualities are a couple of shillings or 
so lower than those figures. ouse coal is in greater request at 
the advance, owing to the advent of cold weather, which has had 
the effect of causing both London aud roadside buyers to close 
transactions on terms which they were previously very chary of 
ae 4 Some of the metropolitan firms have agents in this 
ocality, who are entering into very large contracts for good house 
coal, in the full anticipation and belief—as one of them informed 
me a day or two ago—that prices are certain to go up during the 
mid-winter season. 
Had the reductions in coke and engine fuel been 


dead 


given, and at the expiration of the notice, which was Saturday 
last, the whole of the men left. 

_ A-severe explosion, attended with the Joss of five lives, occurred 
in the Ocean Pit, Ogmore Valley, this week. I have been 
expectant of other disasters this week, the barometer suddenly 
having fallen so low; but fortunately for the colliers, the storms 
have been confined to the surface of the earth. 

The iron trade drags its slow length along, I have literally 
nothing good to report about it. In every quarter it is dull, and 
the cause is obvious. Buyers, such as railway companies, see that 
ironmasters are contemplating to drop quotations next month if 
a reduction can be enforced; and the result is, ncthing is bought 
but what is indispensable. 

Coal is firm under existing circumstances, and if any strike 
occurs prices will look up. During the last few days the prospect 
of a stoppage has given increased vitality to trade, and house and 
steam coals are in better demand. Contracts have been taken at 
a low price. The Great Western Railway have been able to buy 
large for less than 10s., while the mail steamer contract has been 
arranged at Cardiff for 100,000 tons double screened at 10s. 6d. 
Taking a fair average cost of yield as being 7s. 6d., and adding 
2s. 6d. for tonnage rate and truck, without shipping rates, it is 
evident the profit of such a contract belongs to the infinitesimal. 
The Dowlais colliers have just expressed themselves as concurring 
with the others in resisting the reduction. Local unionism is 
stated to be fading out; a new union called the “‘ Undeb Draig 
Goch,” or red dragon, is in a dying condition, 
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six or eight months back, it is more than probable that 
the "steel trade would have been in a much more active 
condition than it nowis; as it is, the drop is too late to 
have any marked influence this side of Christmas; 
and even after the new year has fairly set in, buyers will require 
to be stimulated by still further concessions, before they will 
give out any orders of consequence, I hear that some of the 
steel firms are reducing certain grades of cast steel £2 to £3 per 
ton in consequence of the recent fall in fuel, but it is pretty 
generally agreed that the full result of the step will not be seen 
or felt for some months hence forward. It is, nevertheless, 
becoming apparent that with fuelat prices which are at any rate 
approximate to those which were at one time taken to be normal 
and usual, the new year ought to open under far more favour- 
able conditions than have been known of late. Taking that view 
of the matter, and with the intention of being well prepared for 
any sudden demand on their resources, some of the steel manu- 
facturers are allowing the melters to work full time up to the 
cessation on Christmas eve, in order that there may be plenty of 
material for the rollers, tilters &c., to work up when business is 
resumed. There is now a fairly good inquiry for rod, bar, tool, 
and sheet steel. 

The ironworks are not very well engaged, with the one or two 
exceptions which have been named from time to time. Even the 
foundry and engineering concerns are experiencing their share of 
the general quietude, much of their recent employment having 
been on account of old orders now wholly disposed of. 

It is stated that the 300 men employed in Messrs. Brown, 
Bayley, and Dixon’s tire mills have agreed to accept the reduc- 
tion of 15 per cent. in wages, and have resumed work at the lower 
scale of payment. The rail men of the same firm are also under 
notice for a drop of 15 per cent. At John Brown and Co,’s— 
Atlas Works—the notices will expire on Saturday, and there is 
every reason for supposing that the men will agree to a reasonable 
reduction, even if they object to the full demands of the manage- 
ment. Messrs. John Brown and Company have just decided to 
pay an interim dividend forthe half-year at the rate of 74 per 
cent, per annum. It will be payable on December 22nd. 

The Midland Railway Company is erecting extensive and costly 
bonding and in warehouses in Saville-street, Sheffield, on the 
site of the old passenger station. 

The Board of Trade returns for November, which have just 
been issued, demonstrate very forcibly the considerable extent to 
which our foreign trade has of late fallen off. Coal and coke, so 
far as quantity only is taken into consideration, have increased, but 
the value is less by £120,582, the figures being 1,152,287 tons, value 
£886,982, in November, 1874, as against 968,789 tons, value 
£1,007,510, in the same month of 1873. Sweden and Norway, 
Germany, Denmark, France, Italy, Egypt, and other countries 
have all been better customers than they were last year. 

In hardware and cutlery there is again a considerable falling off 
for the month, the total value being £371,793 as against £404,142 
in November, 1873. For the eleven months ending November 
30th in each year, the figures are—1873, £4,562,529; 1874, 
£4,062,114. Lastmonth Germany fell off largely, as also did 
Holland, France the United States, the Argentine Republic, and 
other countries; but Brazil, British North America, India, and 
Australia took increased quantities of the goods coming under 
this head. The value of the unwrought steel exportel during the 
month was £103,693, and the quantity 2835 tons, as against 3571 
tons, worth £128,149, during November, 1873. There has also 
been a decrease of 23,000 tons in quantity and £445,000 in value of 
railroad iron alone. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent, ) 

THE prominent question now agitating the whole district, is 
whether the colliers will accept the proposed reduction. The 
amalgamated union, in the person of its president, Mr. Halliday, 
has come into the field, in the first place to arouse the flagging 
interest entertained for the union, and in the second to resist the 
reduction, unless some concessions are made, 

I am sorry, however, to note that the concession asked for is 
one against which the Welsh coalowners have long held a strong 
prejudice The colliers ask for a board of arbitration, comprised 
of a certain proportion of workmen and employers, and before this 
board evidence should be brought bearing on the coal trade, prices 
obtained, cost of work, &. The coalowners are not likely to 
grant this, and a struggle is certain, I imagine, unless a better 
understanding can be brought about. 

I still maintain the feasibility of my suggestion in last week’s 
ENGINEER. The masters having overlooked their own arrange- 
ment to discuss the question of a change of price before such 
change take place, the notice should be withdrawn for a month. 
Mutual concession, mutual forbearance, are unfortunately little 
—— herenow. One authority has gone so faras to declare that 

enceforth the relation between capital and labour will be of a severe 
kind, the one buying labouras cheaply as possible, and the other con- 
tending for the highest price, irrespective of state of market or 
demands, 

On Tuesday there was a delegate meeting representing upwards 
of 50,000 colliers, and at this gathering a full decision was arrived 
at to resist the reduction to the utmost, unless arbitration was con- 
ceded. The same day Mr. iday ad d a large meeting at 
Aberdare, and Mr. Pickard one at Mountain Ash. One fact must be 
noted, that the “‘mass” meetings are not so largely attended as 
in the eventful days prior to the last great strike. e union has 
unquestionably fallen off, but the advocates of unionism say that 
the present crisis is a brilliant opportunity for reconstruction. 

A strike has taken place at the and Anchor Works, 








they were in November, 1871, when coals were selling at very 
little less than their cost at the present time, 


Pontypridd, A month ago notice of a 10 per cent. reduction was 
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RIFLED ORDNANCE IN THE UNITED States.—The Ordnance 
Department of the Army has been making the most of a moderate 
appropriation by Congress for experimental heavy rifles, and for 
some time the construction of several of these guns has been in 

TO The programme includes several breech and muzzle- 
eS ing rifles of from Qin. to 12in. calibre, and also several 10in. 
Rodman smooth bore guns converted into rifles by the insertion of 
rifled tubes of wrought iron, and steel variously modified. Two 
of the converted guns have been completed, two others will be 
finished in a few weeks. A %in. breech-loading gun has been 
finished, and fired a few preliminary rounds with satisfactory 
results. A 12in. breech-loader is rapidly approaching completion, 
and the remaining heavy guns are in various stages of progress. 
To these guns reference will be made on some future occasion. At 
present attention is more particularly drawn to the converted 
systems now undergoing trial at Sandy Hook. Up to the present 
writing the Sin. rifle has been fired as follows :— 

5 rounds with charges of 20 Ib. to 35 Ib. and shot of = S. 
4 § Hi 


3 ». ” ” 


” ” ” ” ” ” od 
12 es 4 85 Ib. pe 165 Ib. 
ee. the ini tpi leap oceans MA ons enn 
a ae ee ee eee 
a eli ~~ 85 Ib. . 187 Ib. 


; —United States Army and Navy Journal. 
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SIEGE EXPERIMENTS AT EASTBOURNE. 
No. IV. 

OPERATIONS were resumed on Tuesday, November 24, 
tinder rather altered conditions. The committee, per- 
ceiving that about two-thirds of the ammunition granted 
by the Secretary of State for War for these trials had been 
expended with comparatively indecisive results, deter- 
mined to decrease the range, so as to insure a larger pro- 
portion of the shells striking the parapet. Consequently, 
a fourth firing battery was established at 1000 yards 
range, consisting simply of platforms laid upon the shingle, 
upon which were mounted two 8in. rifled howitzers and one 
64-pounder rifled gun; the latter was mounted upon a 
Clerk’s platform, and the howitzers upon ground plat- 
forms laid perfectly level, wood wedges being employed to 
check the recoil. The weather was much more favourable 
than that of the previous week. 

Firing on Tuesday, November 24th, with 8in. rifled 
muzzle-loading howitzer, 34 lb. charge; sensitive percussion 
fuze; 1000 yards range; point aimed at, No. 3 gun portion; 
wind light :— 











ew: | 
Se S32 Effect on target battery. 
C} ’ ty 
Ze = tion Tuesday, Nov. 24th. 
Ib. Deg. 
1 | 180 | 17.0 In screen ; crater 12ft. by 13ft. by 34ft. deep; 
} closed continuation of embrasure. 

2 » | 17.20 25 yards over. 

8 so | 17.10 At foot of splinter-proof. 

4 | a Between battery and splinter-proof. 

5 » | 17.0 Just cleared corner of parapet to left side of 

| No. 2 gun portion, and burst on railway, dis- 

} placing four sleepers and destroying two rails ; 

| P a 10ft. by 7ft. by 1}ft. —. ee 
» | ”» us’ eared crest o! " ‘Ou; 

| target, and burst on Fm. behind . 

7 o» | 16.55 Noisy ; just over splinter-proof. 

8 » | 16.50 screen ; é ed crater made by round No. 1 
to 18ft. by 14ft. by 3}ft., extending it to foot of 
screen. 

9 » » Just over interior crest ; struck gun just behind 
trunnions, but only made a dent ; broke up 
and ignited bursting charge; killed No. 1 of 

| gun ; numerous splinters on targets in rear. 
10 ” ” Exterior slope of battery, cutting away a portion 


12ft. by 9ft. 

11 | 150 | 16.0 Foot of splinter-proof. 
| {Rounds Nos. 11 to 19 were aimed at No. 4 gun 

| rtion ; the last three at magazine in traverse 

tween three and 4 gun portions. } 

} 

| 

! 





12 o» | 15.50 10ft. left ; 30 yards over. 

13 o» | 15.40 Through targets, and burst on graze; only a 

crater in shingle. 

14 ” ” 50 yards over. 

15 » | 15.30 15ft. right ; burst on top of battery; crater 15ft. 

by lift. by 4ft. deep. 

16 ole Between targets and splinter-proof. 

17 » | Interior crest of parapet on left of gun portion ; 
| crater 8ft. by 4ft. by 2ft. deep. 

18 “a a Top of parapet to left of gun portion, bulging 
} the interior crest, and removing several sand 
| bags ; double crater 18ft. by 9ft. and 6ft. by 

6ft. by 3}ft. deep.* 

19 ” | - Burst on gun portion; struck top of parapet to 
| left, g nearly the whole detachment. 

20 oil « Foot of splinter-proof on extreme left flank. 

21 $0 ” Between ets and splinter-proof ; crater 18ft. 

by 13ft. by 3}ft. deep. 

22 Interior crest of traverse ; two capsills cracked 





in YY any below ; double crater 21ft. by 6ft. 
and 6ft. by 6ft. by 3}ft. deep. 








* Where a double crater is recorded the first dimensions denote the 
“area of disturbance,” and the second pair of figures the area of the 
deep crater. 


Eleva- | Effects on target battery. 


Shell and fuze. " 
tion. | Wednesday, Nov. 25th. 


round. 


No. of 








Ib. | Deg. 

180 | 16.50 
Sensitive percussion. | __,, 
” 16.30 


” ” 


Right of splinter-proof. 

40 yards over. 

200 yards short. 

Right of splinter-proof. 

- a 40 yards over. 

ve | 16.20 Exterior crest of battery ; joint 
| crater with round No. 8. 

ne ft 15 yards over. 

” | ” 


aon om cotton 


Exterior crest of battery; on 
same spot as No. 6; joint crater 
14ft. by 10ft. by 3}ft. deep. 

Interior crest of battery ; shell 
made a scoop 6ft. by 4}ft. by 

2ft. deep,-and burst after pass- 

| ing on. 

sis Interior crest of battery ; crater 

14ft. by 9}ft. by 34ft. deep ; three 

hits on targets in rear. 

15.10 Exterior slope of battery ; crater 

not measured. 

15 yards over. 

Cleared parapet, and burst at 

. foot of targets in rear. 

n epaul t, betw g 

and interior crest; 
| vouble crater 16ft. by 1lft. and 
| 6ft. by 6ft. by 4ft. deep. 

15 | In gun portion; broke one rail 

| and several sleepers, and fell to 
| rear of portion; no damage to 
| 

| 








11 
12 | Sensitive percussion. “ 
13 





14 


. 
1 
o 
a 


gun or detachment. 
Foot of exterior slope of bat- 
tery; madeacrater = measured 


0. 0. 

Top of screen; crater not mea- 
sured, 

To right of magazine. 

Exterior slope of battery ; made 

- a jo “anon ; ‘ 
‘op o! ry, epaulment ; 

| irregular crater, lar; a dimen- 

| sions 15ft. by lift. by 4ft. 

| deep ; stop up passage into 

| a 
‘op near ne ; 
made a joint crater with last 
round. 

Exterior slope of battery; crater 
not measured. 








40 yards over; burst 3 sec. after 


graze. 

50 yards over; burst on ricochet 
out to sea. 

In rear of traverse, No. 4 gun 
portion 

Drove in right cheek of embra- 
sure No. 4 portion, and part of 
interior crest, dis; seven 
row. of san ; also sand 
bags at corner of left cheek by 
a splinter ; six men of the gun 
detachment killed ; crater 16ft. 


by Tit. by Sift. deep ; pene- 
trated 19}ft. before bursting. 


25 9 ses. time. » 
26 Fuze (unbored). “ 
27 ” »” 














~ Between rounds No. 19 and No, 20 of the above practice 








five rounds were fired from the 64-pounder rifled muzzle- 
loading gun, with 10 Ib. charges and service percus- 
sion fuzes, the point aimed at being the right-hand corner 
of No. 2 gun portion. Of this series every shell burst upon 
the exterior slope of the battery, and the result was a 
crater or cut across the parapet 28ft. long by 16ft. greatest 
width, and 3ft. Gin. deep at exterior crest. The object in 
view was to cut down the parapet from the = and ex- 
pose the interior of the gun portion—we s show the 
effect in our next issue. Twenty-seven rounds in all were 
fired this day. 

Recoil.—Taking away the wedges, and allowing the gun 
to recoil along the level a the length of recoil was 
found to be 21ft.; trail embedded in shingle in rear of 
platform. With the 180]b. shell and 341b. charge the 
mean recoil up the planes was 2ft., the foot of each wedge 
being 7ft. from centre of wheel when run up; this distance 
was found to give sufficient power to enable the gun and 
carriage to run up again into its place against the hurter 
of the platform. With the 150 Ib. shell, the foot of each 
wedge was placed 6ft. from centre of wheel, the distance 
recoiled up the incline being still 2ft. on the average. 

Firing on Wednesday, November 25th, with 8in. rifled 
muzzle-loading howitzer, at 1000 yards range; wind across 
range; force, 3; points aimed at: rounds 1 to 10, No. 1 gun 
portion; rounds 11 to 23, magazine in right epaulment; 
rounds 24 to 36, No. 4 gun portion; charge 3} Ib. 

180 Ib. shell fired with 6 lb. charge and Boxer 9 sec. time 

















fuze bored :— 
Sd he 
és Length of fuze. | — Effects on target battery. 
AR 
Seconds. Deg. 
28 7 7.0 70 yards short ; burst in air after 
ricochet. 
29 5 7.30 Fuze short; burst in air, before 
graze, 60 short. 
30 6 9s Struck screen and. burst (gun re- 
| vvilea oi wedges) 
81 7 | » In screen. 
32 7 an Blind; struck exterior crest of 
battery on right of embrasure 
No. 4 portion, which it closed ; 
scoop l4ft. long by Sft. greatest 
width, by 2ft. deep; shell found 
lying across battery. 
83 63 } » In splinter-proof ; no damage in- 
| side. 
34 6} = Exterior slope of battery ; crater 
| not measured. 
35 - 6} |» Exterior crest of battery ; joint 
| crater with last round 15}ft. by | 
13ft. and 5ft. by18}ft. by 4ft. deep 
86 6} Pa 40 yards short ; burst in air. 


N.B.—The 189 Ib. shell contains 14 lb. powder ; the 150 Ib. shell contains 





16 lb. powder. 

Recoil.—Mean as before with 3} 1b. charges; with 6b: 
charges the gun recoiled 6ft. up the inclines, a space of 7ft: 
intervening between foot of wedge and centre of wheel. 
The gun ran up rather violently, and had to be checked by 
means of handspikes placed in front of wheels against the 
hurter, which latter was also protected by sandbags. 

The Boxer 9 sec. wood time fuzes were used, because the 
supply of sensitive percussion had been expended; also as 
an experiment, to compare the size of the craters made 
with time fuzes unbored, or bored long, with those pro- 
duced by bursting the shells on striking by means of per- 
cussion fuzes. Rounds No. 27 and 35 produced very large 
craters. We shall recur to the subject of fuzes for firing 
against earthworks in summing up the general results of 
these experiments. 

There now only remained fifty rounds of ammunition for 
the 64-pounder rifled muzzle-loading gun, which it was 
determined by the committee to devote in the first place to 
complete the breach in the parapet of No. 2 gun portion 
commenced by the five rounds fired on the 24th ult.; and 
after this had been accomplished to endeavour to reach 


| 
| 


| 


quently took fire, and the gunners had to get into the em- 
brasure to pour buckets of water over them. The remain- 
ing twenty rounds were fired under the same conditions 
as rounds one to twenty, but the object aimed at was a 


Effects on target battery. 








s tion. | Thursday, Nov. 26th. 
Deg. 
21 | 2.42 | 90 yards short. 
22 2.60 In splinter-proof. 
23 2.54 | 200 yards over. 
24 » | Burst in bore of gun. 
25 2.45 | Foot of screen 
26 | 60 yards short. 
7 2.5 In screen. 
28 ais | In splinter-proof. 
29 . | 50 yards over. 
30 ” Exterior crest of parapet ; crater 12}ft. across parapet 
from crest, by aft. wide by 2)ft. deep. 


bannerol placed upon the traverse between No. 3 and 4 
gun portions, immediately over the splinter-proof magazine. 
Elevation, 14 deg. 





No. of round. Effects on battery. 


$1 In parapet; blind 


82 Between battery and splinter-proof. 

33 | In traverse; blind. 

84 In parapet. 

35 Struck traverse; burst after graze. 

86 Behind traverse, between battery and splinter-proof. 
37 | In parapet; blind. 

38 | In splinter-proof. 

39 In parapet. 

40 Foot of exterior slope. 

41 | In parapet ; blind. 

42 In screen. 

48 | In screen. 

44 | Interior crest of traverse ; burst after graze. 
45 | screen. 

46 | In apet ; burst after graze. 

47 At foot of screen. 

48 | In parapet. 

40 | In parapet ; blind. 

50 In exterior slope of battery. 


The result upon the battery of the last thirty rounds was 
a crater reaching 29}ft. from the exterior crest by 20ft. in 
width at the interior crest — junction of traverse and 
parapet—by 3ft. in greatest depth. The magazine below 
remained uninjured. ‘he damage effected on the screen 
extended across its whole width, being 10ft. wide at ex- 
terior and 20ft. at interior crest; depth inside, 1}ft. and 
34ft. outside. 

In our next article we hope to give a brief review of the 
total results gained by these experiments, accompanied by 
sections showing the depths and other dimensions of the 
largest craters. By this means the effects of the live shells 
on the target battery will be seen at a glance. 











CANAL WORK AND THE PRACTICE OF 
IRRIGATION IN NORTHERN ITALY. 
By Mr. P. Le Neve Foster, Jun., C,E. 
No. V. 

One of the most important works of this class is that 
shown at Fig. 28 for the passage of the canal Cavour under 
the river Sesia. It consists of five parallel passages of 
elliptical section 5m. in length by 2°30 in height. The 
total length of this work is 264m., and breadth over all 
32°60 ; the foundations consist of a massive block of con- 
crete Im. in depth. The passages are in brickwork, 
dressed stone only being used for facing the cutwaters at 
entrance to the tunnels. The spandrils of the arches are 
filled in with concrete, and the bed of the river which 

asses over it, is formed of astrong planking of oak timber. 

he river banks are faced with concrete blocks (prisme ). 
The following will give some idea of the magnitude of this 
work, there being employed in its construction 7,000,000 of 
bricks, 4500 tons of = lime, 2517 c. m. of timber, 


the splinter-proof magazine in the traverse between Nos. 3 | 26,800 kils. of iron, and 4800 c, m. of rough blocks of stone 


and 4 gun portion. At the end of the tenth round the 
howitzer trail had broken through the 3in. fir planks of the 
level ground platform at the 1000 yards range, so that it 
became necessary to place a stout plank for the trail to 
recoil upon. 

Firing on Thursday, November 26th, with common shell 


| 


for protecting the river banks, Fig. 29 is an example of 
small aqueducts built upon brick cylinders filled with con- 
crete. 

Another important work is shown at Fig. 30, being the 
syphon for the passage of the branch canal Quintino Sella 
under the Torrent Arbogna, about 8 kils. below Mortara, 


from 64-pounder rifled muzzle-loading gun, 10 lb. charge; | and just above the derivation of a smaller branch canal for 


bursting charge of shell, 71b.; twenty rounds fired off | the irrigation of the commune of San Georgio. 


Clerk’s platform, at 1000 yards range and 14 deg. eleva- 
tion; aimed at right-hand corner of No. 2 gun portion— 
former cut :— 

Service percussion fuzes. 





Effects on target battery. 











Right of splinter-pr roof. 





1 
2 Grazed top of battery. 
3 Foot of exterior — of parapet. 
4 | On exterior slope of parapet. 
5 | Exterior crest of battery ; blind. 
6 | 20 yards over. 
7 | In former crater. 
8 | In exterior slope of battery. 
9 Do. do. 
10 0. do. 
ll Graze‘ foot of exterior slope of battery ; blind. 
12 | Exterior crest of battery. 
13 | In battery; blind. 
14 | In battery. 
15 | In battery. 
16 | In battery ; cut down bannerol. 
17 In battery. 
18 | In battery. 
19 | In battery. 
20 | In battery. 

The above rounds were fired in half an hour, and the 
result was a breach or cut through the battery, reaching 
the interior crest at the twenty-third round of the twenty- 
five fired, and laying open the gun portion. Its width 


at the interior crest was 7ft. by 2ft. 9in. deep, and at the 
exterior crest it was 16ft. wide by 5ft. deep. 

Firing was then taken up by the 64-pounder in C 
battery, 1452 yards range, when ten rounds were fired with 





The actual 
cost of this work was as follows:— 


Francs. 

Excavation oe Cm. 514°36 at 0°70 $60°05 
Ditto under water .. ,, 154°68 ee 1°20 185°62 
Concrete foundations » 106°71 a 16 +» 1707°36 
Dittoonarches.. .. ,, 4°08 ee 18 a 73°44 
Brickwork , ordinary »» 183°47 ee 22 «+ 4036°34 
Ditto, arches —-~ . Bee ae 28 oe 418°88 
Ditto, paving .. .. ,, 15°72 on 26 ee 408°72 
Ditto, coping .. .. 4, 3°37 oe 24 ee 80°88 
Pilesandtimber .. ,, 9°29 « 100 os 929 
Sheet piles .. sq. metres 72°20 ee 8 ee 577°60 
Pumping and sundries .. — ee _ eo» 2500 

Total .. oc oe 11,277°89 


Fig. 31 is an example of syphon for the passage of small 
irrigation channels under larger canals; in the present case 
the span of the syphon is only 100m. The cost of such a 
syphon under a canal 7m. in width at bottom, with slopes 
14 to 1 paved in brickwork, was the following :— 











c.m. Frances. 

Excavation above level of canal 372°00 .. 0°50 .. 186 
Ditto below .. .. «. oe «. 108 - O70. 72°10 
Ditto under water .. .. .. .. 362 eo 4°20 .. 484°40 
Concrete foundations .. .. .. 86° .. 16 +» 59184 
Ditto overarch.. .. .. «+ es ss oe. o $2°22 
Brickwork, ordinary .. .. .. 78°62 .. 22 +» 1619°64 
NN aa ee ee 6°87 .. 28 ee 192°36 
Ditto, paving .. .. «. «+ + 6°09 .. 26 - Mss 
Ditto, coping .. .2 22 0. 1°) on B oe 38°16 
Timber oe 60 se ee se 60 0°32 .. 100 ee 2°00 
Poplar boards .. .. aq.m. 126°70 .. 2°50... 316°75 
Cement ee es ee ee oe _- +. = of 198 
Pumping, &c. .. .. 8 «+ + os oo = oe 2000 

Total .. .. oe 4871°81 


Asystem of syphon built incement concrete,as described in 


full charges with the effect tabulated in the next column— | a former number of Tue Eyaineenr (see July, 1873), may 


elevation given by quadrant. 
As this practice 

only twenty rounds remaining, the firin 

moved forward to the 1000 yards range. 


flag was again 


ve but slight results, and there were | obtained cheaply. 


be advantageously adopted in places where gravel can be 
, my For small pm wendh this plan offers con- 


siderable economy over those built in brickwork, as the 


he sandbags of volume of material used for the construction is less in the 


the embrasure in battery C—soda-water bottle shape—fre- former case than in the latter. For instance, in syphons of 


eases 
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from 0°50 to 1m. in width, the walls, if built in brick, 
would not be less than from 0°40 to 0°70 thick, whilst in con- 
crete syphons the thickness would be from 0°20 to 0°40. 
The price paid for building such syphons on the Canal 
Quintino Sella was as follows:— 


Internal Per metre run. Internal Per metre run. 

diameter. Francs, diameter. Francs. 
0°05 oe oe 4°00 0°50 oo oe 85°90 
0°10 es ve 5°00 0°60 oe ee 40°00 
0°15 ee ee 6°50 0°70 oe ° 50°00 
0°20 os ee 8°00 0°30 “e oe 65°00 
0°25 ee ee 10°50 0°90 oe oe 85°00 
0°30 eo ee 15°00 1°00 ee e» 110°00 
0°35 oe ee 20°00 1°10 oe oe 140°00 
0°40 oe - 25°00 1°20 oe $e 175°00 
0°45 28°00 of oval section 2°00 x 1°60 230°00 





These prices do not include the cost of excavation, wing 
walls, or for timber, which were paid for at separate rates. 
In an irrigated country like Northern Italy, where the 
levels of existing watercourses could not be altered with- 
out prejudice to the lands depending upon them for their 
supply of water, itissometimes necessary to construct works of 
a most complicated character, and it is often the case to 
meet with bridges over a canal connected with a syphon, 
or with two or more syphons for the passage of channels 
at different levels, all combined together in one building. 
It is often the case in crossing a watercourse with an aque- 
duct that a sufficient ¢cifference of level does not exist to 
permit us to build an arch, and to avoid being obliged to 
construct a syphon, an aqueduct with stone girders and floor 
may be thrown across it instead, as shown in Fig. 32. 
To relieve the girders from the weight of the parapets, 
arches must be built as shown in the engraving. Blocks 
of stone of 6m. to 7m. in length can be easily ob- 
tained from the granite quarries of Mont Orfano and 
Bavano on the Lago Maggiore, and Alzo on the Lago 
dO:ta, For small irrigation channels a trough composed 
of three slabs of stone, and supported on brickwork abut- 
ments, is commonly used for conveying a stream of water 
across another at a lower level. 

There is perhaps no branch of the practice of irrigation 
so important, or that has so long occupied the attention of 
hydraulic engineers in Northern Italy, as the distribu- 
tion of water. In countries where water is scarce, or 
where the expense of procuring it is considerable, its eco- 
nomic value becomes so much enhanced that it is a matter 
of primary importance to ascertain the quantities supplied 
to the various recipients. Under the head of “ Distribu- 
tion of Water” are comprised the “ partitori” and the 
“ moduli,” or self-acting gauge, for the measurement of the 
water supplied to the various consumers. The “ partitori” 
—literally “dividers,” as their name implies—are for the 
purpose of separating the waters of a canal into two or 
more branches of either equal, or unequal capacity. The 
division of the waters of a canal into two equal parts is 
extremely simple, it being required only that the two 
branches should be of equal section and fall, and that they 
should branch off from the main channel at the same angle. 
When it is required to divide the canal into three or more 
branches the problem becomes more complicated, as it is 
very evident that the middle canal would receive more 
water than the other two unless its section were propor- 
tionately smaller; but as yet the laws that regulate the 
flow of water are too imperfectly understood, and it is 
impossible to calculate with any degree of certainty the 
dimensions to be given to these channels. A very simple 
way of getting over this difficulty is shown at Fig. 33, but 
is only applicable to small canals, as the cost of construc- 
tion on a large canal would be too great. This form of 
“ partitori” will divide the water into any number of 
parts, either in equal or unequal quantities. It consists of 
a circular chamber A, below the level of the main canal, 
and on the top of which a circulai basin B is built. 

The water descends from the canal into this chamber, 
and rises through a circular opening into the basin above, 
and passes into the smaller canals through rectangular 
passages in the side walls. The velocity of the water being 
in this manner deadened, it is evident that if the outlets 
be all of equal dimensions that each of the smaller canals 
will receive an equal proportion of water. Should it be 
required to distribute the water in unequal proportions to 
two different branches, then it will be necessary to make 
the outlets of proportionate dimensions, It is, however, 
more usually the case in “ partitori” that the quantity of 
water in the smaller branches is regulated by means of 
sluices, as it rarely happens in large canals that a constant 
quantity of water is required to be drawn off for any 
length of time, and in smaller channels the consumers of 
water often receive the full available volume, carried by 
the main irrigating channel for a certain number of hours, 
after which the water must be discharged into another 
branch to irrigate the lands of anotherconsumer. The sale 
of water is effected in two different manners :—(1) By 
area irrigated, that is to say, at certain rates per hectare, 
the price of which of course varies according to nature of 
crop, &c. ; this is paid for in some cases in money, and in 
others in produce, according to previous agreement. (2) 
By fixed outlets ; the defects of the charge for water by 
area irrigated are almost self-evident, as the consumer has 
no object in economising the water that he receives, and 
the interest of the canal owner is to give as little as he 
possibly can, When water is sold by measure, that is to 
say, by a continual discharge of so many litres per second 
from a fixed outlet, the case is very different ; the consumer 
has‘every interest in economising the water that he receives, 
so as to irrigate the largest possible area of land with it. 
The legal unit of measure for water adopted in Italy is the 
modulo, and is described in the civil code of the Kingdom 
of Italy, Art. 643, in the following manner :—“ The modulo 
is that quantity of water which under simple pressure, and 
with a free fall, issues from a rectangular quadrilateral 
opening so placed that two of its sides shall be vertical. 
This outlet shall have a breadth of 2 decimetres, and a 
height of 2 decimetres, and be made in a thin flat plate 

against which the water stands, with its upper surface per- 
fectly free at a constant height of 4 decimetres above the 
lower edge of the outlet.” The discharge from such an 
outlet under these circumstances is equal to 57°938 litres 
per second, but in practice the modulo may be considered 
to be equal to a constant discharge of 58 litres per second. 


This measure is known as the Albertine modulo. | only every separate State, but every small district or town, 
Another modulo, called the Italian modulo, has also | and even in some cases the pettiest village, had each esta- 
been legalised with a view of introducing the decimal | blished its own independent system; and it was not until 
system, and is equal to a discharge of 100 litres, or one- | the formation of the Kingdom of Italy that one unit of 
tenth of a centimetre, per second; but in all contracts, un- | measure could be adopted. As those measures are becoming 
less otherwise specified, by modulo, it is understood that | daily obsolete, we shall not attempt to describe them; but 
the Albertine modulo of 58 litres per second should be | for the guidance of those who may have to refer to Italian 
used. | authors on hydraulics and irrigation, we have thought it 

To those who have studied Italian history it will be a | advisable to give the following table, showing the relative 
matter of no surprise to find a variety of measures of all | value of the various local measures as compared with the 
kinds in use throughout the country. Itseemsas though not | Italian modulo :— 





Table showing the absolute Volume and relative Values of the Water Measures of Italy. 
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Relative value as compared with one of the following :— 
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3. |}——-——|— —,— 

| aii als tie eete tests 14.1. 
enomination | a5 | 8s [8 3) Og o6 3-13 So 3 Su - Sa 4 sf 
| measure (gf|42 $293 gic 22 42/48) 22 | 22 | 28 | 22 | £2 | 22 | 28 

| le 9,29 |sm as a3 a a,° r=] | ;: 33 2S 
|2s|#2 ($3 2 s| ae | oo )6")}52/ 6" | & | 8S | §2 | B= | 2 | 23 

2 | , ’ Sg <4 

Coll BS An 5 ee: ei 4.) 11 12 13 14 

“1 Italian Modulo.. _ = 10000 10000 1°7241/0°2086, 3°4650 | 4°1841 28082-7003 5°1282 | 5°6980 | 55401 0°3181 |0-483 
2)\Albertine Modulo |. °. :.) 58°00/0-5800 1-000: 0°1732| 20097 | 2°4267 |1°6811)1-6062) 2-743 | 3°3048 | 8-212 0°1845 10°9802 
3 Ruota of F. D. Michelotti |.'334-80/3-3480 5°7724)1-0000 11-6008 14-0083 9°7043|9°2716|17°1692 19°7969 18-5434 1°065i |1°6314 
4 Oneia of Squazio Micholotti..  28°86|0°2886 0°4975|0°0862, 1-000 | 1-2075 /0-8365|0-7992] 14800 | 1-4144 | 1-5988 070918 |0-1394 
5Oneia of Caluso....._ | 23°90|0°2390 0-4120|0-0713, 0°8281 | 1-0009 0°6927/0-6618| 1°2256  1-3618 | 1-3240 0°0760 0-1198 
6\Oncia of Milan.. .. |. .., 34°50|0°8450 0-5048|0°1030| 1°1954 | 1°4435 1-0000)0-9554) 1°7691 | 1-9653 | 1-9113 0-1007 [0-166 
7\Oneia of Novara’ :. .. ..| 36°11/0°3611 0°6225|0-1078 12572 | 15107 1-0466)1-0000, 1°8517 | 2-0575 | 20005 0-448. 10-1744 
8\Oncia of Pavia... |. .. ..| 19°50/0°1950 0°8362/0°0582, 0°6756 0°8159 (0°5652|0°5400| 1-0000 | 1°1111 | 1-003 Senne fe-anes 
9\Oneia of Lodi :. :. :. 1, 17°55]0°1755 0°3025|0-0524) 0°6081 | 0°7343 (0°5086|0-4860) 0-9000 | 10000 | 99722 9-e5ee [e-60es 
10 Oneia of Crema.. :. :. ,, 18°05]0°1805 0°3112|0°0589) 0°6254  0°7552 (0-5281|0-4998| 0-9256 | 1-0284 1-000 0-0574 [0-087 
11 Oneia of Cremona :. °. 2  20°34/0-2034 0°3506|0°0607| 07047 0°8510 0-5895|0-5632| 1°0430 | 1-1589 | 1-1268 0-0647 10-0983 
12 Quadretto of Verona |. |. 145°86]1-4536 2°5062/0°4341) 5-0367 _0°0820 4-2132|4-0254, 74543 | 8°1826 | 8-0531 0° 4624 |0-7022 
13 Quadretto of Mantua |... 314°83|3-1433 5"4194/0-9388 10°8014 13-1518 9°1110|8-7047 16-1194 17-9105 17-4144 | 10000 |1°5185 
14 Mola or Rodigini | 207-00/2-070 $°56890°6182) 7-1724 8°6610 6°0000/5-7324 10-6153 11-7948 11-4631 |10°1769 | 14240 | 0-6585 |1-000 





One of the principal conditions required in a gauge for for measuring the water drawn off from a canal for the 
measuring water is that the discharge from a given outlet irrigation of the country. It was found that in a reser- 
should be constant, notwithstanding the variations that voir constantly supplied with water at one end, and with a 
may take place in the level of the water in the discharging orifice at the other, if this reservoir be divided 
canal of supply. To fulfil this condition it is necessary vertically across its breadth by a movable diaphragm, a 
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that the water should be discharged from the measuring | constant difference of level will exist between the two 
orifice under a constant pressure and without velocity. | respective divisions of the chamber as long as the water 
This problem is approximately solved in practice by the | flows; and that this difference of level will be greater in 
application of a curious law of hydrodynamics, which was | proportion as the opening of the diaphragm is less in com- 








discovered during the investigations of the early Italian | parison with that of the outlet. If, instead of a constant 
experimentalists in finding a simple self-acting apparatus | height of water in the reservoir, it was subject to fluc- 
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tuation, the difference of level of the two parts of the 
chamber will be found to continue in the same proportion 
as that originally established for a given condition of the 
orifices of discharge and communication. 

For instance, supposing the difference of level in the 
two compartments to be as three to one, as compared with 
each other, then a depression of level in the first compart- 
ment of, say, three centimetres, would produce in the second 
a depression of one centimetre, and in this manner an 
difference of level in the first will be less felt in the second, 
and the discharge will be more regular than were the 
diaphragm dispensed with. In applying this principle to 
practice, the main canal will re mt the first compart- 
ment, the sluice-gate at the entrance to a smaller irrigating 
channel the diaphragm, whilst the second compartment 
will be represented by the portion of canal between the 
sluice-gate and the fival outlet. By raising or a So 
sluice a constant height of water may be maintained above 
the discharging outlet. It will be readily understood that 
the slight variations of level in the main canal will scarcely 
affect that in the portion of canal immediately below the 
sluice-gate, and asa certain amount of fluctuation in the 

i must necessarily be tolerated, it will only be 
necessary to make use of the sluice in case the height of 
water in the supplying channel be sufficient to affect seri- 
ously the discharge. A measuring apparatus consists of 
the following parts :—(1) A head or outlet fitted with a 
sluice ; (2) a rectangular chamber in which the water is 
kept at the required level ; (3) a measuring outlet at the 
lower end of this chamber. The measuring outlets may 
be divided into two classes: (1) Those consisting in a 
rectangular orifice through which the water is disc d 
under a constant head of pressure ; these are called Bocca 
a battente; (2) those in which the water is discharged from 
a rectangular notch, or Bocca a stramazso. These may be 
further subdivided into outlets with a free flow (bocca 
libera), and those that are drowned, or below the level of 
the water in the space in which the water flows, as well as 
in that from which it flows (bocca rigurgitata), these last 
may be either wholly or ially drowned. An outlet is 
said to have a free flow when the level of the water in the 
space into which it flows is lower than the cill of the 
orifice. It is wholly drowned when the water on the down- 
stream side stands above the level of the upper side of 
the orifice. An outlet is said to be i drowned 
when the level of the water on the lower side is higher 
than the cill, but lower than that on the ae side of 
the orifice. In a succeeding article examples of these 
orifices, and tables, showing the quantity of water dis- 
charged per second from both classes of outlets will be 
given, which may be used for calculating the discharge in 
every condition as stated above. 








MINING IN RUSSIA. 

It is curious to trace the history of Russian mining and metal- 
lurgy, and more especially of the iron industry, although the 
information we have concerning its early fortunes is very limited. 
We have only short historical records of the endeavours of the 
Grand Dukes of ancient Moscovy to introduce the art of mining 
in general, and these endeavours were principally directed, as in 
other countries, to the discovery of precious metals. Even prior 
to the reign of John III. bells were cast in Russia aud money 
coined ; but there can be no doubt that for this purpose foreign 
metals were used, obtained by the sword or in the way of trade 
by barter. John III. some time in the course of his long reign 
—from 1462 to 1505—applied to foreign countries with the 
request to send him persons cunning in the art of obtaining 
gold and silver ore and in separating metals from their earthy 
particles. ‘“‘ We have silver and gold,” he said in a message to 
the Hungarian king, Mathew Korvin, in 1482, “but we do not 
know how to clean the ore. Do us a favour, and you shall be 
welcome to that which we have in our kingdom.” It would 
appear that this request remained unfulfilled, for Trachaniont, 
the Greek, who was sent as ambassador to the Court of the 
Emperor of Germany in 1490, had instructions to invite into the 
Russian service experienced artisans and miners, &c. In 1491 
two Germans, Victor and Johann, in company with two Rus- 
sians, Andray Petrof and Vasali Boltin, started from Moscow in 
search of silver ore in the vicinity of the river Petchora.* It is 
probable that these were the Germans invited by Trachaniont. 
In seven months they returned to Moscow with the news of the 
discovery of silver and copper mines near the river Tsilma, 
about 300 versts from the Petchora, extending over an area of 
ten versts. “And from that time,” says Karamsin the his- 
torian, speaking of the progress of his countrymen in the arts, 
“we began to obtain and smelt metals and to coin money out of 
our own silver and gold.” The earliest information we have 
concerning iron in Russia is about 1567 or 1569. At that period 
Ivan Vasilyerich the Terrible gave permission to the English to 
form a settlement on the river Vichegda and the extreme north 
of Russia, to obtain iron and to smelt the same, on the condition 
that they should teach the Russians the art of smelting, and 
that for every pound of iron exported they should pay one denga 
—one-eighth of a penny. What this permission resulted in we 
are unable to find ; in all probability the Engiish did not avail 
themselves of this offer. The conquest of Siberia in the reign 
of Ivan the Terrible led in course of time to the discovery 
of the Ural mines, the treasury of Russia par excellence. 
There can be no doubt that the art of mining in the Ural 
and in Western Siberia was known in very ancient times, 
only we are unable to tell what were the people engaged 
in this industrr, when it commenced, and when it disap- 
peared. The ancient workings of the Ural proved of inestimable 
service to the Russian settlers in that part of the country; some 
of the mives which were reopened have continued in operation 
ever since, and are: at the present time in a flourishing state. 
The actual working of the Ural mines, although unsuccessful, 
began in the reign of Michael Fedorovitch ; the first Govern- 
ment works, those of Nitsinsk, were erected in the district of 
Irbit in 1628; the smelting of iron in high furnaces commenced 
in 1631. These works had but a short existence; they were 
destroyed by fire in 1637. After their re-construction in 1637 
they soon declined, and at the present moment there is not a 
trace even of them left. The Koushgoursky mines discovered 
near the river Yanva, on the estates of the Counts Stroganof, 
shared the same fate. During the years 1671, 1672, 1676, 
several expeditions were organised and sent to the Ural for the 
discovery of silver mines. These expeditions were formed of 


educated Germans, but who, it would appear, knew very little of 
mining. Two of them, Fritch and Geroldt, brought back some 
specimens of iron and copper ore, but they assured the Russians 
that it was quite impossible to effect sati researches for 
any length of time in those inhospitable regions. We are in- 
clined to think that this is the reason why all further researches 
ceased in the Ural until the time of Peter the Great. The 
important advantages which would accrue to Russia from the 
working of the Ural mines did not escape the perspicacity of 
that great monarch; the measures adopted by Peter the Great 
for reviving and developing the mining industry and the various 
trades connected with it are noted for their wisdom and the 
practical advantages derived from them. His first care was to 
invite foreigners acquainted with the art of mining; he then 
established at Moscow the so-called Berg College—Mining 
College. In the same year, on November 2nd, he issued ap 
oukaz, granting permission to any one to search for ore, and to 
ask for an allotment of land. On the explored Government 
lands permission was given to erect, works, to which a certain 
extent of forest, to be used for fuel, was assigned, in proportion 
to the requirements of the mines and works. Crown peasants 
were appointed to these establishments in the capacity of fore- 
men and workmen, without any regard to the rank or social 
status of the proprietors. This was the origin of the so-called 
possessionnia mines and works held on a kind of lease from the 
Government. Owing to these measures numbers of foreigners 
flocked to Russia, and several expeditions were organised for 
exploring various localities. The most active persons in exe- 
cuting the plans of Peter the Great was one Henning, a German, 
and the Tula gunsmith, Demidof (the founder of the present 
noble family of that name). 

Demidof obtained from Peter the Great a concession of the 
Neviansky mines and works, established in 1699 on Govern- 
ment means; the transfer was made on the condition of 
returning the money expended by the Government. During 
the lifetime of Peter the Great, Demidof established as many 
as ten works, chiefly for the manufacture of iron. Hen- 
ning’s activity at the commencement was of another kind. He 
was sent by the Czar to Germany and Holland to learn the 
methods adopted and the improvements introduced in the 
mechanical arts, and in metallurgy in particular; he was also 
commmissioned to invite to Russia experienced foremen to 
undertake the management of metallurgical establishments. On 
his return to Russia, Henning founded at Olonets works and 
factories for the casting of cannon, manufacture of steel, tinned 
iron, anchors, nails, and wire. After a time he was sent to the 
Ural in the capacity of chief over all the mines and works 
established there. He founded the town of Ekaterinburg, con- 
structed the Verkh-Istetsky works, completed those of Ouk- 
tousk, introduced improvements into the Kamensky works, and 
founded several new copper-smeiting establishments, extended 
and improved the old ones, &. Owing to the marvellous 
activity and zeal displayed by this remarkable man, the whole of 
the expenses incurred by the Government were recouped in the 
short space of six years from the income derived from the metals 
manufactured in the different works. In 1726-27 the yearly 
production was from 9000 to 10,000 poods* of copper, from 
140,000 to 150,000 poods of bar iron, a considerable quantity of 
steel, tinned iron, wire, and various articles in copper. The 
School of Mining at Ekaterinburgh was also founded by 
Henning. The last works established by him were those of 
Suisertsk. In 1734 Henning was replaced by Tatastcheff. It is 
stated that between the years 1719 and 1739 there were esta- 
blished thirty-five works, and between 1739 and 1782,119. The 
oldest works established in the interior of Russia are the 
Kashinsky works, founded in 1693 in the government of Tula. 

The mining industry and metallurgy of Russia was in the be- 
ginning limited only to the production of iron as a material 
necessary for the manufacture of agricultural implements and all 
kinds of weapons ; the obtaining of other metals to any great 
extent commenced in Russia only after the death of Peter the 
Great. The Government iron mines and works up to the present 
day are concentrated chiefly in the Ural Mountains, where they 
form six districts :—(1) Ekaterinburgsky, in the government of 
Perm ; (2) Zlatoust, in the government of Ufa; (8) Gorob- 
lagodatsky, in the government of Perm ; (4) Bogoslovsky, inthe 
same government; (5) Permsky ; (6) Votkinsky, in the govern- 
mentof Viatka. The Government iron mines and works in other 
parts of Russia are situated in the following mining districts :— 
(1) Olonetsky, in the government of that name ; (2) Lugansky, 
in the government of Ekaterinoslaf. In the kingdom of Poland 
there are Government ironworks and zincworks, forming two 
districts, of which the eastern one embraces the sub-districts of 
Opatofsky, Keletsky, and Opochinsky, in the government of 
Radom ; and the western one the sub-districts of Olshkusky, 
Radomsky, and Velyounsky, and in the province of Warsaw. 
The private mines and works are more numerous than 
the Government ones, and like the latter, are chiefly situated 
in the Ural, particularly in the governments of Perm, 
Ufa, Orenburg, Viatka, and Vologda. Another less im- 
portant section of ironworks is to be found in the interior of 
Russia, in the governments of Kalouga, Tula, Riazan, Kostroma, 
Nijegorod, Pensa, and Orel. Besides these, there are works in 
the western provinces of Vilna, Kowno, Minsk, Mohilew, and 
Volinsk. Lastly, there are a good many ironworks belonging to 
private individuals in Poland, particularly in the government of 
Radom, and also in Finland. All the Government mines and 
metallurgical works in Rnssia are administered by the Ministry 
of Finance, for which purpose there is first a separate department 
called the Mining Department, with its director and vice-director ; 
secondly, an institution called the Corps of Mining Engineers, of 
which the Minister of Finance is the chief. Then there is the 
Council of the Corps with its president and eight members of 
various grades bearing military titles, and a learned committee 
constituted of a president, sixteen members, among which is one 
Grand Duke and several military officers of distinction. The 
ow Department has under its supervision also the Mining 
School at St. Petersburg. The St. Petersburg Mint is likewise 
attached to the Ministry of Finance. 

A little short of 70 per cent. of the whole produce of iron in 
Russia is obtained from the Ural, the remainder from the mines of 
theinterior below Moscow, and in Finland, and Poland. The entire 
quantity of iron produced in the empire is insufficient to supply 
the present demand for railway and other purposes, considerable 
quantities of this material have therefore to be imported from 
Great Britain, Germany, and Belgium. Owing to this state of 
things, Russia is endeavouring to increase her means of pro- 
duction, and notably so in her southern provinces. 

The vast steppes of the government of Ekaterinoslaf, in the 
South of Russia, which have up to the present time supplied 
both the home and foreign markets principally with food pro- 
ducts, are beginning to reveal fresh sources of national th. 
It is now more than thirty years ago since the noted Leplez 
exp d his opinion that the coal basin of the South of Russia, 
although containing the richest coal deposits in the world, had 





no iron ore, and that consequently it could never serve as a 
source for the development of the mining industry and the manu- 
facture of iron. This opinion of such a distinguished authority 
as Leplez remained undisputed for a long time, until the Mining 
Department took the initiative in investigating more closely the 
mineral riches of the South of Russia, and of verifying in prac- 
tice the deductions of the celebrated French savant. With this 
object several geognostic parties were organised, who explored 
first the western part of the Donets coal basin. The result of 
these researches was the publishing of a geognostic map, which 
showed that the locality in question, besides coal, contained aleo 
iron ore. Shortly afterwards another map appeared showing the 
anthracite seams and deposits of iron ore of the eastern part of 
the basin in the land of the Don Cossacks. It is well known 
that until quite recently the whole of the iron industry of the 
South of Russia was limited to one single Government establish- 
ment, the Lougansky Works, which, not having blast furnaces of 
its own for the smelting of cast iron, used to receive that article 
from the Ural works, using it for the manufacture of different 
kinds of iron for sale, both on the spot and at the southern 
parts of Taganrog and Rostof, on the Don. It is clear that owing to 
the enormous distance that intervenes between the Lougansky 
works and the Ural, the freight alone raised the price of cast iron 
to such an extent that the wrought iron manufactured from it 
was too dear to command any great sale. As to the Ural 
wrought iron, the only market for which is the Nijegorod Fair, 
where that article forms the exclusive monopoly of a few capi- 
talists, it seldom appears at the southern ports as an article of 
trade, owing to the competition which it meets in the English 
and Belgian iron, so that the descriptions of Russian iron sold at 
2 roubles 20 cop.* per pood can be obtained from Beigium at 
the rate of 1 rouble 55 cop. per Pood. It is truethat the Rus- 
sian iron, being manufactured with charcoal, is of better quali 

than the Belgian or English article, in the production of whi 

coke is used. But this superiority of Russian iron is of little 
importance in the long run; the various special branches of 
industry require fewer of the higher qualities of iron. The 
main question of the development of the iron industry in Russia 
must be founded on the cheapness of cast and wrought iron, 
they being materials of daily requirement. The peasant does not 
want the tires of his cart or the nails, &c., he uses to be of the 
best quality ; let them be of inferior quality but cheap, and the 
consumption will increase enormously. Owing to the present 
price of Russian iron, due to the expensive method adopted in 
its manufacture, a great d d is impossible ; and it is there- 
fore not at all surprising that while the consumption of iron in 
England per head of the population equals 200 lb., in Russia it is 
only 13lb. A Russian contemporary, in reviewing the iron trade 
of the country, puts the following question :—“ If the cheapness 
of iron in England is due mainly to the mode of its manufacture, 
where the chief factor is coal, how is it that we, possessing 
as we do such enormous coal deposits, do not follow in the 
footsteps of England, Belgium, and other countries of Western 
Europe? It is true that the economic conditions of life 
with us are far from such a state of development as to be 
able to compete in this line with such a colossus as England, for 
instance, but at avy rate it is easy to make iron cheaper by intro- 
ducing the employment of mineral fuel in its manufacture, and 
of which there is such a vast store in the Steppes of the govern- 
ment of Ekaterinoslaf and in the land of the Don Cossacks—all 
this is quite possible provided capital and labour be judiciously 
applied to this industry.” As we have s‘ated above, the initia- 
tive in the employment of mineral fuel was taken by the Mining 
Department, which in course of time showed practical results. 
About eighty-four versts from the old Laugansky works at Lissi- 
chansk a blast furnace was erected which produces 4000 poods of 





| cast iron per day (twenty-four hours), suitable for casting pur- 


poses as well as the manufacture of wrought iron, the fuel (coke) 
used for smelting the ore being obtained from the coal in the 
immediate vicinity of Lissichansk. The whole of the construc- 
tion was conducted on Government means, and the n 
machinery manufactured at the Government works of Laugansky. 
Asanexample of the productiveness of these mines, it is stated that 
from a few openings and a shaft 77ft. deep, in a short time a suffi- 
cient quantity of ore was obtained to yield 50,000 poodsof castiron. 
The Government administration is taking the necessary measures 
for consolidating this business by the sinking of new shafts and 
making fresh explorations. Independen'ly of the mines opened 
up by the Mining Department, there are two other localities where 
the manufacture of cast iron is conducted with mineral fuel. The 
one is in the government of Ekaterinoslaf, on the banks of the 
river Kalmius, which forms the boundary between the former and 
the land of the Don Cossacks, the other in the land of the Don 
Cossacks itself, one and a-half versts from the station of Soulinofka 
on the Voronej Railway. In 1869 a company was formed, the 
New Russia Company, which received a concession from the 
Russian Government to construct eighty-five versts of railway 
from the station of Konstantinofka (on the Koursk-Azof line) in 
the direction of Marioupol. According to the terms of this con- 
cession the company undertook to erect a blast furnace and a 
rolling mill for manufacturing rails, on the condition of employ- 
ing mineral fuel in the production of the cast and wrought iron. 
Aceordingly, a blast furnace was erected about one and a-half 
versts from the river Kalmius, on the estates of Count Liven. 
The coal for making the coke used in smelting is obtained on the 
same estate ; it is of exceedingly good quality, cakes easily, is of 
a steel-grey colour, with a metallic glitter, and contains only 
about 6 per cent. to 7 per cent. of ash. The coke ovens are 
situated close to the blast furnaces, and are connected with the 
same by a tramway, and all the most modern improvements have 
been introduced both in the way of construction, machinery, &c., 
in order to render the undertaking successful. The third locality 
which deserves notice, situated one and a-half versts from the 
Soulinofka station, belongs to the noted iron merchant, Mr. 
Pastoukhof. This locality is noted for its mines of anthracite 
and brown ironstone. A blast furnace 50ft. high hes been 
erected on the Scotch system, furnished with machinery and 
y appli of the latest construction. When on the 
subject of the coal-beds of the South of Russia one cannot but 
acknowledge that, notwithstanding their extent, they are far 
from satisfying the ever increasing demand for coal. The demand 
for the Koursk Azof Railway, on the section alone from Rostof- 
on-the-Don to Kharkof, amounts to 6,000,000 poods yearly, of 
which 2,000,000 poods are supplied by the Goloubofsky mines, 
situated about forty versts from the line, the remaining quantity 
is obtained from small mine proprietors and contractors. 
Owing to the undeveloped state of this industry the rail- 
way compauy is compelled to pay very dear for coal, 
sometimes as much as 13 cop. to 16 cop. per pood (27s. per ton 
upon an average). In order to obviate this state of 
a coal mine has been opened up on the Government land, six 
versts from the Nikitofka station, which it is + will yield 
the whole of the 6,000,000 pouds required for the consumption 
of the line between Rostof on the Don and Kharkof. All this 
tends to prove that the coal-mining industry of Russia is stil in 








~ © ‘The largest river flowing into the Arctic Sea in European Russia. 
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its infancy, but a brilliant future awaits it if we consider the 
demand that is likely to spring up for supplying factories and 
works, the steam navigation on the rivers, and for private con- 
sumption in towns and villages, especially of the South of Russia, 
where wood fuel is exceedingly scarce and very dear. The sub- 
stitution of wood fuel for coal is a question at present of the 
utmost importance in every centre of Russian industry. The 
enormous forest wealth of Russia is situated in the far north, 
where there are no railways and few works and factories. In 
the localities which are traversed by railways—which are all 
more or less thickly populated—the dense forests have disap- 
peared long ago, and since the introduction of railways the 
destruction of the remnants of these forests has been going on at 
an enormous rate, so as to threaten their total extinction. In 
some parts of the government of Riazan, where there are still to 
be found some remnants of forests, the price of firewood is 
25 roubles—about £4—per cubic sajen of 7ft. This consider- 
able outlay for fuel presses heavily on the exploitation of the 
railways of Russia and on their returns. Hitherto, unfortu- 
nately, the indifference displayed by the railway administrators 
in general to the introduction of mineral fuel, and the prejudice 
of the firemen against coal, to which they are unaccustomed, is 
the reason why on some of the lines this innovation has proved 
unsuccessful, resulting in the return to wood fuel. The coal 
mines of the governments of Tula and Riazan, although the out- 
put is small, have succeeded in rendering great service to that 
part of the country and to the railways of the interior. It has 
been demonstrated after careful trials that, with properly con- 
structed locomotive fire-boxes and expericnced firemen, coal, 
even at a comparatively high price, is cheaper than wood. 

We translate the following from the report of the learned com- 
mittee of the Mining Department, giving statistical data of 
mining and metallurgy in Russia:—In 186% there were in the 
whole of Russia 1129 gold mines, 6 platina mines, 17 silver-lead 
mines, 98 copper mines, 1165 iron mines, 5 zinc mines, 1 cobalt 
mine, 1 tin mine, 248 coal mines, 2 workings of pyrites, 2 of 
chrome ore, 4 salt mines, and several hundreds of mineral oil 
springs and lakes precipitating salt, from which was obtained :— 
Auriferous sands, 1,054,570,392 poods ;* platina-bearing sands, 
13,435,600 poods ; silver-lead ore, 3,083,375 poods ; copper ore. 
8,019,738 poods ; iron ore, 42,480,422 peods ; zinc ore, 2,547,741 
poods ; tin ore, 213,000 poods ; cobalt ore, 7715 poods ; pyrites, 
99,350 poods; chrome ore, 66,831 poods; plumbago, none ; 
petroleum, 1,635,229 poods ; coal, 36,736,148 poods; culinary 
salt obtained from mines and self-precipitating lakes, 26,957,698 
poods ; washed and pounded gold, 2022 poods 14 lb. 68 zolotniks ; 
raw platina, 142 poods 30 Ib. 24 zolotniks. 

Of metallurgical establishments there were in the Russian 
Empire in 1869 :—2 mints, 2 laboratories for smelting gold, 8 
silver smelting works, 39 copper smelting works, 155 cast iron 
smelting works, 202 iron and steel works, 5 zinc works, 1 cobalt 
and 1 tin works ; in which were in operation 241 blast furnaces, 
370 puddling furnaces, 568 welding and annealing furnaces, 904 
blooming furnaces, 405 steel smelting and steel casting works, 
152 common smelting, 93 reverberatory furnaces, 250 for smelt- 
ing copper, 123 for smelting zinc, and several hundred salt 
works. From these works, &c., were obtained in 1869 :—Pure 
silver, 768 poods ; lead, 65,092 poods ; copper, 259,831 poods; 
tin, 1020 poods. Pig iron, 17,189,873 poods ; castings direct 
from the blast furnace, 3,246,049 poods — total cast iron, 
20,435,922 poods. Castings from common and reverberatory 
furnaces, 1,825,788 poods. Merchant iron and rails, 11,241,470 
poods ; sheet iron, 3,204,941 poods—total wrought iron, 14,446,411 
poods, Steel, 439,970 poods ; zinc in bars, 221,328 poods ; zinc 
. In sheets, 33,000 poods ; copper in sheets, 21,597 poods ; cobalt, 
1560 poods ; articles of iron, 715,033 poods ; articles of other 
metals, 45,453 poods ; fossil calcothar, &c., 7225 poods ; salt, 
12,919,328 poods ; coinage of the value of 28,647,760 roubles, 

In all the works and mines in 1869 there were in operation 
286 steam engines of 10,959-horse power, and 1995 turbines and 
waterwheels of 38,253-horse power. The number of workmen 
employed were—in various mines and works, 147,348 ; in gold 
mining, 63,482; and in salt mining, 40,000; in all, over 250,000. 
Out of this production the Government establishments in Euro- 
pean Russia and Poland produced only one-twelfth of the total 
value. ‘Taking the historical development of Russian mining and 
metallurgy, we find that, with the exception of gold mining, 
which has increased enormously within the last thirty years, and 
stands at the head of the Russian mining industry, the produc- 


tion of other metals has progressed very slowly, and that although 
the manufacture of iron increased fourfold in 150 years, the con- 
sumption in comparison with the population was, in the time of 


Peter the Great, 30 1b. per male head, while in 1869 it was only 
134 Ib. 

it would be useless to compare the Russian mining industry 
in its present state of development with such countries as England, 
France, Germany, and the United States of America. If we take 
away the gold and the secondary metals, such as copper, silver, 
and zinc, the twenty and a-half million poods of cast iron which 
represent the yearly production, will appear a very small item. 
This disparity is mainly owing to the fact that the above-named 
countries have adopted mineral fuel in the manufacture of iron 
and other metals, while Russia has recourse to her forests, which 
increases the cost of production. But besides this direct cause, 
there are others which militate against the development of 
metallurgy in Russia, The Ural has inexhaustible mines, supply- 
ing, as we have seen, all kinds of metals, and there are rich coal 
deposits. Yet up to the present time Russia has continued to 
destroy her forests in those localities instead of availing herself of 
her coal-beds. The reason is that Russia has spread herself over 
an immense area, that her natural riches are scattered in a hori- 
zontal direction, they are not grouped together. It is this 
scattered state of her natural riches over an immense surface that 
is one of the primary causes of her backwardness as regards the 
development of her mining products. In other countries several 
blast furnaces may be erected within a short distance of each 
other, and they have both ore and coal close at hand. In Russia 
each blast furnace requires an area of at least 20,000 acres of 
forest for fuel, so that the distance between the furnaces is seldom 
less than twenty-five milest on an average, the principal reason 
of all this being that the coal-beds are situated at an average 
distance of eighty miles from the line of the principal mines and 
works of the Ural chain, where there are noroads. Owing to this 
want of means of communication (1) the works are unable to 
employ coal, and are compelled to limit themselves to the produc- 
tion of certain fixed quantity of metal in order not to destroy 
entirely the forests attached to them ; (2) metals are sent from 
the works to the market once a year, in the spring, by the river 
Tchousova, the navigation of which is exceedingly dangerous, and 
where about 5 per cent. to 6 per cent. of the cargoes floated down 
stream perish annually; (3) the carriage of the metals to the 
ports on the Tchousova is attended with great inconvenience, the 
works being situated from 80 to 160 miles or more from the 
latter ; (4) all the metals manufactured after the month of May 


* 1 pood = 36 lb. English ; 62 poods = 1 ton. 
t Where there are two or three blast furnaces, the area of forest attached 
to them is double and treble, 








are thus compelled to remain on the spot till the spring of the 
following year; in the spring they are conveyed to Nijni 
Novgorod and further as far as St. Petersburg ; at Nijni Novgorod 
they have to wait for the fair, so that about five months expires 
before they are sold, and it takes at least a year and eight months 
to turn over the capital employed in the business; (5) owing to 
this primitive mode of conveyance the works are unable to execute 
orders in time or to manufacture the descriptions of iron required 
in the market at a given moment. All this resolves itself into 
one most pressing requirement—the speedy establishment of a 
railway to the Ural, and, generally speaking, the improvement 
of the means of communication. 

In order to show how far the mining and metallurgical industry 
satisfies the requirements of the country, we will compare the 
production of 1869 of three principal metals with the foreign 
imports of 1870:—Iron manufactured, 14,446,441 poods ; iron 
imported, 18,136,027 poods; total, 32,582,438 poods. Copper 
smelted, 259,831 poods ; copper imported, 299,431 poods ; total, 
559,462 poods. Coal obtained, 36,736,148 poods ; coal imported, 
51,569,997 poods ; total, 88,306,145 poods. From this it appears 
that the production of iron in Russia satisfies the home demand 
only to the extent of 44 per cent., the manufacture of copper to 
the extent of 45 per cent., and the coal supply to the extent of 
41 per cent. Russian protectionists look upon this state of 
things as materially affecting the welfare of the country. 
What should we do in case of a European war?! they 
exclaim. Our armament, railways, steam navigation, all this 
would feel the dependent position of Russia with regard to the 
foreign metal markets, All kinds of plans are being suggested 
by these protectionists for giving an impetus to the manufacture 
of iron in the country and the production of machinery, such as 
doubling the duty on rails, charging a high duty on foreign 
machinery, compelling railway concessionaires to order rails and 
railway carriages in Russia, &c. 

At a general meeting of the Russian Technical Society a paper 
was recently read on the progress and present state of the 
mechanical arts in Russia, from which it appears that machinery 
construction is far from being in a flourishing condition, and that 
that branch of industry is supported mainly by orders received 
from the Ministry of War and Marine. As regards private orders 
for machinery, they are usually given abroad, the native makers 
being generally unable to compete with foreign producers. A 
special commission is to be appointed in connection with the 
Technical Society with the object of examining the question more 
minutely. The following are the particulars published by the 
Russian Board of Trade of the value of machinery of all kinds 
imported into Russia yearly: — Between 1857 and 1864, 8,757,710 
roubles ; between 1861 and 1864, 7,580,983 roubles ; between 
1865 and 1868, 11,940,649 roubles; between 1869 and 1872, 
23,809,508 roubles. The detailed account of machinery imported 
between certain dates presents the following figures: — 








Average yearly impor- Importation 
tation, 1869-71. 1872, 

Locomotives and copper and brass Roubles. Roubles. 
apparatus, together with appur- 

tenances forthe same .. .. .. 10,991,000 6,005,000 

Portable and other steam engines 8,885,000 4,113,000 
Parts and appurtenances of various 
ds of machinery and appara- 

TUR cw ce ce ce ce (oe «(oe ]«6=6(8,808,000 6,152,000 
Machinery for the working up of 

rect ee , includi 
reeds for weaving .. 2,630,000 18,203,000 
Total 21,892,000 29,483,000 


The preponderance of machinery of the latter category in the 
aggregate imports of 1872, of 29,483,000 roubles, is very striking 
when we take into consideration that at least half of the parts 
and appurtenances of machinery imported in that year belong to 
that category. This preponderance points to the extraordinary 
development in the manufacture of textile fabrics in Russia. 

It is evident that the Russians do not deem the exaggerated 
shortness of her circular ironclads to militate against their useful- 
ness, but still hold to the opinion that this mode of construction 
is the best means of putting afloat and sending to sea far thicker 
armour and heavier guns than has been adopted hitherto in the 
navies of Europe and America. Another Popovka is being con- 
structed at Nikolaef ; it is to be called the Vice-Admiral Popov, 
a graceful tribute in acknowledgment of the services of the in- 
ventor and designer of this type of vessel. This circular ironclad 
is to be 20ft. wider in diameter than the Norgorod already com- 
pleted (diameter 101ft.) which will give the new Popovka an 
additional 1000 tons cr so of displacement, and will admit of 
another belt of armour being fixed to its sides, The entire thick- 
ness of the armour, including the iron stringers, will be 19in. 
Like the Novgorod, it will have watertight compartments, of 
which there will be thirty-six, and a double bottom, but with 
substantial improvements for pumping out the water between the 
bottoms and sounding the same, which met with some difficulty 
in the Novgorod. The machinery will be of 640-horse power 
nominal, and is being constructed at Messrs, Baird’s at St. Peters- 
burg. The Vice-Admiral Popov will be more roomy in her in- 
terior arrangement than the Novgorod, aud will be, generally 
speaking, superior to the first vessel constructed on this principle. 

The frequent occurrence of accidents with the extension of 
steam power in Russia, and notably boiler explosions, has induced 
the Government to take the necessary measures for preventing or 
diminishing the same as far as possible. The old statute re- 
lating to factories and works employing steam power has long 
been deemed ineffective, and is to be materially altered. Some 
of the articles of the statute have already been revised. “The 
regulations concerning the precautiuns to be taken in introducing 
high-pressure steam engines” have been finally annulled by 
virtue of the decision of the Imperial Council. The new law 
provides that no boiler shall be used wm‘il it has been proved so 
as to insure its strength. After a boiler has been subjected to a 
test of this kind a stamp is to be applied to the boiler stating the 
maximum pressure at which it can be worked with the date and 
year when the testing took place. Boilers must be proved each 
time they undergo any thorough repair, and this must take place 
at least every three years. It remains to be seen how such an 
enactment will work. There can be no doubt of the difficulty in 
carrying it out, besides the expense involved. This compulsory 
inspection would relieve owners of all responsibility. 

At the beginning of 1873 there were in Russia 13,217 versts of 
raiiways. During that year there were opened for traffic 1783 
versts of new lines, and there were 500 versts of railway finished, 
but not opened for traffic. On the Ist January, 1874, the aggre- 
gate extent of Russian railways footed up to 15,001 versts. 

Uhere have been few concessions granted this year for new lines. 
At the end of 1873 a concession was granted for a tramway from 
Samara to the Ural. In November, 1873, were to be formed, 
according to the regulations established on the 30th March of the 
same year, three new companies for the construction of the 
Fastofsky, Ural mining and metallurgy, and the Visla lines. On 
January Ist, 1874, the term expired for forming the Samara 
Orenburg Railway Company. It is said that the newly-projected 
lines have a purely strategic object, and do not extend further 
eastward than the Volga. The principal of these lines is to start 





at Briansk, passing through the forest district of the government 
of Minsk to Pinsk and Brest-Litofsk ; the other line is projected 
from the Bologaya station of the Nicolai Railway vid Staraya- 
Russ and Pskof to Riga; and lastly, the third important line is 
to run from Odessa vid Kherson, along the coast of the Black Sea 
to Perekép. Some disappointment has been felt among the 
commercial community of Russia that the Siberian railway has 
not been mentioned among these newly-projected lines. The 
Moscow Exchange Committee have resolved to memorialise the 
government on the subject. It is said that the new lines will be 
constructed entirely on government account. 

The necessity of establishing railway communication between 
the centre of the empire and the Russian possessions in central 
Asia has long been advocated by the Russian press, and on this 
subject there have appeared numerous articles. The question 
has also been taken up by the society for promoting Russian 
commerce and industry, who have from time to time suggested 
various routes for this important line. With the view of solving 
the problem the Governor-General of Turkistan commissioned 
General Beznossikof to explore the country in different direc- 
tions, and, if possible, to find a practicable route for constructing 
a railway, and through districts suitable for colonisation, with 
this view was suggested the route between Orenburg to the gulf 
of Tchabar-Tarous on the Aral Sea. The importance of a central 
Asian railway is now acknowledged by everyone in Russia. The 
commercial and industrial centres like Turkistan, Tarshkent, and 
Samarcand, with considerable populations, and other smaller 
places, and likewise the Khanates of Central Asia, are entirely 
separated, owing to the want of roads from the network of 
railways and other ways of communication which intersect the 
empire. Owing to the isolated position of Central Asia in a 
commercial sense, and the enormous distance which intervenes 
between these possessions and Russia proper, the county of 
Turkistan does not offer those advantages which one might 
expect, the expenses of maintaining an army in those provinces 
is a direct loss to Russia, as is also the whole of the administra- 
tion of the country. The commercial interest likewise suffers, 
for owing to the high price for the carriage of goods, and the 
two month’s journey required between Nijni, Novgorod, and 
Tashkent, capital can be turned over only once a year. 
Generally speaking, labour meets with poor remuneration in 
Central Asia, and trade is in a state of stagnation, if not of 
decay. The explorations for the Central Asian Railway have 
been made in the following directions:—KFrom Orenburg to 
Iletskaya Zastchita, the port of Ak-Tube, over the Mougodz- 
harsky chain to the gulf of Tchabar-Tarous on the northern shore 
of the Aral Sea, on investigating this route at the end of the 
winter it was found that the deep snow drifts in the defiles 
of the above mountains, and between the sandy hills over a dis- 
tance of 120 versts, rendered the route extremely diflicut, 
even for a horseman. Then was explored the route from 
the post of Emla direct to the natural boundry of Karatamak 
on the northern shore of the Aral Sea. Here several difficulties 
of another kind presented themselves—the overflowing of the 
river Emla, the frequently unwholesome water both of this 
river and its tributaries, quicksands, swampy saline lowlands, the 
heights of the Ust-Urt, &c. Owing to these drawbacks, the 
route was explored from Orenburg to the Karavan Lake, the fort 
of Ak-Tube, and the river of Tchit-Irghiz, and from thence 
towards the south-east to the Gulf of Tcuabar-Jarous, the only 
point on the Aral Sea suitable for forming a harbour. From this 
point the railway would have to pass through sand-hills, the 
sandy steppe of Karakoum, and along the low swampy shore of 
the Sir-Daria. Owing to these technical difficulties, which would 
require a great outlay of capital, another direction was chosen- 
from Orenburg along the left bank of the Ural river to the 
north of the fort of Ak-Tube and the post station of Damda, 
along the sloping undulating heights to the source of the river 
Tourgai; further along the western slopes of the Alatau chain, 
and lastly, skirting the southern bases of the Karatau hills direct 
to the towns of Turkistan and Tashkent. The northern portion 
of this route, which extends to a distance of 500 versts, has this 
advantage, that it may at some future time serve as an extension 
of the proposed South Siberian line, or as a branch -line joining 
the towns Troitsk, Tcheliaba, and Ekaterinburg. However, this 
will be advantageous only in the event of the railway vid Oren- 
burg being laid down before the line vid Ekaterinburg. Other- 
wise, the Ekaterinburg line will always be of greater importance, 
both for the Siberian as well as the Tashkent direction, owing to 
the density of the population and the productiveness of that part 
of the country. All these lines have been minutely described 
and mapped out to a scale of ten versts to the inch by General 
Beznossikof ; he also gives a rough calculation of the cost of the 
railway from Orenburg to Samarcand, which is as follows :—The 
first two western lines vid the Emba post from 80,000,000 to 
100,000,000 roubles—a distance of from 2300 to 3500 versts—or 
at the rate of 40,000 roubles per verst. The line by the river 
Tchit-Irghiz—a distance of about 2150 versts—about 80,000,000 
roubles, the average cost per verst about 38,000 roubles. Lastly, 
in the direction to the source of the river Tourgai—a distanoe 
of 2100 versts—a little over 70,009,000 roubles, or at the rate of 
about 33,000 roubles per verst. 

Like the railway lines, the telegraph lines are being extended 
in every direction. At present nearly all the towns of Russia of 
any note are connected by telegraph wires, not only in European 
but Asiatic Russia. In 1870 in the whole Empire there were 
40,000 versts of telegraph lines. Until quite recently the tele- 
graphie communication between Russia and Turkey was effected 
by way of Roumania. The unsatisfactory state of this telegraph 
line and the frequent delays occurring in the transmission of 
messages induced the Russian Government to establish a line 
which should answer al] the requirements of the ever-increasing 
demand for cheap and rapid telegraphic communication for the 
southern towns of Russia, not with Turkey alone, but also with 
Greece and Italy, and all the ports on the Mediterranean. The 
Government therefore resolved, with the sanction of Turkey, to 
grant a concession for laying down a cable between Odessa and 
Constantinople, which has been successfully accomplished by the 
Black Sea Telegraph Company. Owing to the frequent damages 
occasioned to the telegraph wires on the existing lines from 
storms, and the weight of snow and ice which attach themselves 
to the wires in winter, the question has been mooted by the 
Administration of Telegraphs of substituting subterranean lines 
for those in use at present. 

The extension of the network of Russian railways to the sea- 
ports has has called for the improvement of construction of new 
harbours, This is the case with the important town of Ri 
for which a new harbour has been formed at Bolderaa at the 
entrance of the river Dvina. This will enable ships to trade to 
that port nearly all the year round. The new harbour is in direct 
communication with the Bolderaa Riga Railway, and affords 
accommodation for large vessels, and has the advantage that it 
seldom freezes over. Another great advantage of this harbour is 
that it is the maritime terminus of the Riga-Moscow, Riga; 
Orel, Griaze-Tsaritsin, and the Orel-Kursk-Kharkof goods lines. 
It is therefore in direct communication with the most produc- 
tive provinces of Central Russia. 
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RAILWAY MATTERS. 


On the United States railways 81 accidents occurred in the 
month of October, and 16 persons were killed and 60 injured. 
The averages per day for Octuber are 2°61 accidents, 0°51 killed 
and 1°94 injured; for the year they are 2°69 accidents, 0°56 killed 
and 206 injured. The averages for the month are all slightly 
below those for the year. 

A PETITION has lately been presented to the Italian Parliament 
by the Chamber of C ce of Caltaniselta, requesting that the 
construction of the line of railway from Campofranco to Montedozo 
shall be proceeded with immediately. The ine of this 
line is obvious, as it will fill up the missing link between the two 
main lines of the island, viz., Palermo-Girgente, and Catania- 
Licata, and thus establish uninterrupted railway communication 
between all the principal towns of Sicily. 

ALL passenger trains south of Shahjehanpore, except the 
Byramghat branch and Benares section, have been worked by 
contract drivers, at a cost (including spare men) of Rs.0-1-2°13 per 
train mile; the remainder of the line has been worked by day 
work at a cost of Rs.0-1-11°83. The engines are working well, and 
are consuming 86°46 lb.actual weight of dry wood per mile. Wood 
fuel has been almost exclusively used throughout the line; a small 
quantity of coal only was used on the Benares section during the 
first few days of the opening. 

TuE Swiss Government have presented notes at London, Berlin, 
Paris, St. Petersburg, Vienna, and Rome, proposing to convoke 
an international congress of all railroad administrations in Europe. 
The following four points are, as it is stated, proposed for 
deliberation : (1) The limits of the responsibility of the company 
which originally receives goods for a distant destination and that 
of the companies which transport the goods afterward, (2) What 
is to be idered a petent tribunal in case of disputes be- 
tween the diverse interests? (3) The establishment of a uniform 
procedure to ascertain the damages caused to goods during the 
time that they are in the keeping of the railroad companies. (4) 
The acceptance, asa general rule, that the company which finally 
delivers the goods shall be responsible to the receiver, reserving, 
of course, its rights as against the companies which preceded it 
in the carrying. 

THE] Westerr. Morning News believes that a most important case 
will be immediatly heard before the Kailway Commissioners. 
There now exists an agreement between the Great Western and 
Midland Railway Companies, by which each railway company binds 
itself to charge rates and fares equal to those charged by the other 
companies at certain competing points, as, for instance, at 
Birmingham. The Midland scheme of revised passenger fares will 
come in conflict with this agreement, which is embodied in the 
form of aschedule to an Act of Parliament. The case is to be sub- 
mitted to the Railway Commissioners, but the Midland Company 
have intimated that, in the event of the decision not being given 
before January Ist, the date fixed for the new traffic arrange- 
ments, they shall proceed with their reduction of fares. The Great 
Western Railway in that case will endeavour to obtain an injunc- 
tion to restrainthem. The London and North-Western, with the 
Great Western and other companies, have similar agreements. The 
issue will be awaited with much interest by the railway world. 


THE concession tor the tramways of the southern side of Paris, 
a length of nearly sixty miles of single line, has just been 
granted to Mr. G. P. Harding, Rue du Helder, Paris, and, as 
he already has the contracts for the construction of the whole 
of the lines on the northern side, we may fairly take credit 
that the entire tramway system of Paris has been confided 
to an English house. The total length of the lines forming 
the two concessions into which Paris is divided is upwards of 
150 kilometres, about 95 English miles, and will require for 
their working twelve depédts with stabling, &c., and a minimum 
of 350 cars and of 3500 horses. There is a condition attaching to 
these concessions which gives them a considerable advantage over 
those of London. It is that the Omnibus Company, by arrange- 
ment with the authorities, remove their omnibuses from the roads 
on which the tramways are opened, so that no competition takes 
ylace between the two systems. On the other hand a general 

‘ correspondence,” through all the lines, both tramways and omni- 
buses, is created, by which passengers can pass from one to 
another for a common fare. 

WE learn from the half-yearly report of the Oude and 
Rohilkund line, that the most noticeable incidents of the half- 
year were the establishment of through communication between 
Benares and Lucknow, and the completion of the important 
bridges over the Saie, the Tonse, the Ramgunga, and the Ganges 
at Rajghat. The only large works now unfinished in connection 
with the line itself are the bridges over the Goomtee at Jounpore, 
and the Ganges at Cawnpore; the former of those will probably 
be ready for traffic in December, and the latter before the rains 
of 1875. The result of this through opening to Benares has not 
been so satisfactory as was anticipated, the long break between 
the terminus of the line and the East Indian Railway station on 
the right bank of the Ganges having operated very detrimentally. 
A proposal to employ natives as engine-drivers was some time 
ago submitted for the consideration of Government, but no reply 
has yet been received. The locomotive superintendent is sanguine 
that, under certain conditions, the experiment will succeed, and 
the fact that for the last two years a ballast train has been in the 
exclusive charge of a native driver, and that all shunting in the 
station-yards is done by a native fireman, speaks strongly in sup- 
port of his opinion. The locomotive workshops, though not yet 
entirely in active operation, are practicall pmo g and the 
rapidity with which the new wagon stock is being turned out, and 
the excellence of the work, reflect the greatest credit on the 
superintendence, It is believed that the Indian cost of these 
wagons will be within the estimate. 

THE Bristol Times gives the following account of the new 
arrangements on the Midland Railway :—‘‘ Everybody knows that 
after the last day of this month only two classes of carriages will 
run on the Midland line. The ae | has the prospect of a 
direct extension by alliance to Scotland, and’ with independent 
access to the metropolis, the Mersey, the Bristol Channel, and 
the North, occupies a position of independ as one of the lead- 
ing lines of the country. The arrangements for third-class 
travelling will, we believe, prove generally satisfactory. The pre- 
sent plan of long carriages, open from end to end, is to be discon- 
tinued, and separate compartments are to be provided, with 
cushioned seats, for third-class travellers. In this way a small 
party may as a rule travel together, and people may more easily 
secure acertain selection of agreeable companions than where a 
long carriage is a open from end to end. The change 
will also enable smokers to be completely separated from those to 














whom the weed is an offence and an ann With so exten- 
sive a rolling stock as that owned by the Midland Company, it 
would be unreasonable to expect that this ch will be completely 
effected by the 1st of January, 1875 ; but third-class tra’ b 


the line will speedily find that the change means really a second- 
class carriage at third-class fare. The whole of a first-class com- 
partment may be secured for a party of not less than four on 
payment of four fares of 14d. per mile. To secure this advantage 
some short notice will be necessary at a principal station of a few 
hours, and at a roadside station probably a day. As is now 
generally known, no reduction will be made on the reduced fares 
for return tickets. Season tickets will be issued for both classes of 
trainsin terms of similar liberality in proportion to the ordinary fares 
to that observed in the issue of these tickets at present. The Pull- 
man cars are yet only an experiment, They are now run between 





Bradford and London, and Z soon as the short piece of line is 
finished, which will enable the trains to proceed s ht to Liver- 
SS Se the oomoens tans a beng Be — train | 
com; ese cars run between 

and expected to begin early in next year.” | 


of th 
this may be 





NOTES AND MEMORANDA. 


THE account of trials of a newly discovered explosive, at 
Stockholm, states that a charge of about eight ounces, made up in 
five cartridges and deposited in an excavation, raised a block of 
stone of 163 cubic feet. It would have taken over fourteen 
ounces of dynamite to have produced the same effect. 

M. NoRDENSKJOLD has recently found, in the ice and snow of 
the Arctic polar sea, a black dust, This he has melted, and subse- 
quently submitted to chemical analysis, which has proved that 
it is composed of nickel and cobalt, and is similar in constitution to 
the meteorites. It seems probable, therefore, that the powder is 


| actually due to the disintegration of these aerial bodies at a short 


distance from the earth. The regions which this intrepid traveller 
has lately explored are the most inhospitable on the globe. He 
has traversed ice seas, the level of which rises to over 3000ft. 
above that of the ocean, and which are rent with huge crevasses 
often entirely concealed by snow and fog, rendering their explora- 
tion an enterprise of the greatest danger. M. Nordenskjold is 
now organising a new expedition to start in the spring of 1875. 
Some recent observations, says M. de Kokscharow, have 
allowed me to deduce the angles of crystals of titanic iron with 
an absolute precision, and at the same time have demonstrated, 
in an incontrovertible manner, that this mineral is a tetrahedron. 
The angles of the crystal and the tetrahedric disposition of its 


| faces are sufficient to show that it should not be regarded as a 


crystal of red hematite iron ; however, though not neglecting the 
study of its other physical properties, I have examined the colour of 


| the powder of this icrystal, and have found it to be quite black, | 


without the least trace of red. I was assured it was without 
action upon the magnetic needle. As to its specific gravity, the 
crystal is too small to furnish a very satisfactory result. Never- 
theless, thanks to M. Damour, we have been able to obtain it 
approximately at D = 4°75, being the medium between two ex- 
periments. 

Our contemporary, the Scientific American, says:—‘‘In our 
issue of November 28, we drew attention to the experiments of 
Kohlrausch on hard rubber for the making of thermometers. He 
suggests that a strip of ivory should be glued to one of hard 


rubber, as in a Breguet’s thermometer, so as to bring into play the | 


great expansibility of thé rubber. We learn, however, that in- 
struments on this principle have been long in use in the Meteoro- 
logical Observatory of the New York Central Park. They are the 


invention of Mr. Daniel Draper, the director of that observatory, | 


and are on a much better construction than those suggested by 
Kohlrausch, which would be liable to hygrometric disturbances 
from the ivory. Mr. Draper’s consists of a strip of hard rubber 
riveted to one of brass. A clock attachment renders them self- 
recording. They are considered as presenting the best form of 


registering thermometer hitherto introduced, and as supplying | 


what has thus far been a desideratum. Any one interested in the 
matter can see them working in the observatory.” 

Tue exports of coal from Belgium, says the American 
Manufacturer, have not varied much during the last ten years. In 
1864, they amounted to 3,323,594 tons; in 1872, they attained an 
aggregate of 4,608,016 tons, but in 1873 they receded to 4,171,872 
tons. The exports of coke from Beigium have, however, almost 
doubled during the last ten years, having risen from 458,511 tons, 
in 1864, to 802,309 tons in 1873. Of the 4,171,872 tons of coal ex- 
ported from Belgium last year, 4,014,118 tons went to France. In 
the course of last year, Belgium exported 446,000 tons of coke to 
the Luxembourg, and 352,000 tons to France. 
sumption of coal in Belgium has very greatly increased during the 
last thirty years. In 1845, it amounted to 3,375,684 tons ; in 1854, it 
was estimated at 5,321,784 tons; in 1864, at 7,834,742 tons ; and in 
1872, at 10,250,641 tons. The total production of coal in Belgium 
last year was 15,778,401 tons, of which 3,674,578 tons came from 
the Liege basin. As compared with 1870 and 1871, the production 
of Belgian coal presen an increase of about, 1,000,000 tons last 
year. The importation of coal into Belgium has been largely 
increasing of late. In 1864, it amounted to only 65,562 tons ; in 
1873, it had risen to 649,653 tons. The imports appear, however, 


to have declined this year, having amounted, to June 30, to only | 
166,629 tons, The exports of coal from Belgium in the first half | 


of this year were 1,779,055 tons, showing a reduction of about 400,000 
tons as compared with the corresponding period of 1873. The ex- 
ports of coke from Belgium declined in the first half of this year 
to 220,564 tons, as compared with 458,795 t ons in the correspond- 
ing half of 1873. 

THe United States Bureau of Statistics furnishes the following 
statement, showing a decrease in the exports from the United King- 
dom to the United States for the ten months ending October 31st, 
1874, as compared with the corresponding period of 1873 : 

ARTICLES 1873. 1874. 





7 
BE on ce 00 0s oe «+ £1,223,030 .. £983,385 
Beerand ale .e- 2. co 2 oe 198,583 .. 195,981 
Copper—unwrought .. .. os o« 215,515 3,166 
Copper—wrought .. «- «. es ee 7,617 .. 3,827 
Cotton—piece goods of all kinds. . eo 2,496,972 .. 2,329,214 
Earthen and chinaware, &c. oe e 595,553 496,467 
Haberdashery and millinery 1,193,837 998,241 
Hardware and cutlery .. .. «+ «- 685,044 543,591 
—~-es co 00 cc ce co co OORS 96,395 34,986 
Iron—bar, angle, bolt, and rod .. tons 22,223 .. 3,260 
Iron—railroad .. .. .. «+ +. ton8.. 160,036 .. 91,626 
Iron—hoops, sheets, and boiler and 

armour plates .. .. « tons.. 17,480 .. 6,782 
Iron—old, for manufacture .. tons.. 30,340 .. 7,674 
Steel—unwrought .. .. .. tons. 16,594 .. 10,930 
Machinery .. .. +» ee £440,657 £169,356 
Paper—writing.. . oe ee 83,982 32,360 
Paper—other kinds.. .. ee 29,929 22,398 
Salt—rock and white .. 211,893 .. 138,064 
Silk—ribbons of all kinds .. 49,645 22,635 
Silk—manufactures of .. .. 72,759 55,757 
Spirits—British and Irish .. oo oe 18,024 .. 9,201 

‘ool—sheep and lambs’.. .. «+ «+ «+ 58,525 .. 28,729 
Woollen cloths, coatings, duffels, &c. yards 4,452,817 .. 3,808,888 
Worsted stuffs .. .. .. +. oo «+ +» 80,735,777 ..59,852,430 
Carpets—woollen .. .. oe £765,295 .. 624,332 


THERE is now upon exhibition at Brady’s docks, says the Detroit 
Post, a mammoth mass of native copper, brought down by the 
Pacific from Lake Superior, which possesses no little interest to 
scientific people and the public generally, from the fact that it 
bears unmistakeable evidence of having been worked hundreds of 
years ago by the ancient miners, those primitive men who are sup- 
pons by many scientists to have been identical with the mound- 

uilders. This huge mass of copper, which is 44ft. long, 3ft. thick, 
and irregular in shape, weighs over 6300 Ib., and was discovéred in 
October last by Mr. A.C. Davis, of this city, a gentleman well known 
in mining interests, and long engaged in developing the mineral 
resources of the Upper Peninsular. It was found in township 66, 
north of range 35 west, section 27, being on Isle Royale, in Kewee- 
naw county, and was at the bottom of an ient mining pit 16}ft. 
deep. This excavation contained large quantities of charcoal and 
several cart-loads of the ponderous stone-hammers or mauls, 
weighing from 101b, to 301b. each, which were the chief tools 
with which the labour was performed. The marks made by their 
mauls in clipping off the wings or rough edges are distinctly visible 
upon the lump of copper found by Mr. Davis. At McCargoe’s 
Cove, a deep inlet on the northern side of Isle Royale, there is a 
belt of rock carrying a rich vein of —- about three miles long, 
and from 25ft. to 40ft. in width, which was worked by the ancient 
miners, in some instances their pits being as close together as 
working would allow. The relic of ancient mining fouad by Mr. 
Davis was upon valuable property owned by well-known Detroiters, 
among the number C. M. Garrison, 8S. G. Wight, Hiram Walker, 
Jacob Beason, A. W. Copland, and others, A stock company will 
be organised at once for the purpose of fully developing the 
mineral resources of the property. The specimen would be a rich 
acquisition to the cabinet of a scientitic society, but its cash value 
is 1300 dols., and it will probably be melted up. For the present it 
will remain on exhibition at ’s dock, 





The internal con- | 


MISCELLANEA. 


THE municipality of Naples have advertised that they are pre- 
pared to receive proposals from capitalists, with a view to establish. 
ing horse tramways in that city. 

DvRING the month of September, 1874, the port of Algiers im- 
ported 2254 tons of coal and patent fuel, and 160 tons of pi 
iron and steel, and has exported during the same period 325% 
tons of iron ore. The ore is much liked in France, Belgium, and 
Germany, and finds buyers in Philadelphia and England. 

Mr. J. R. Scott, the Registrar of the London Coal Market, has 
published the following statistics of imports and exports of coal 
into and from the port and district of London, by sea, railway, and 
canal, during November, 1874 :—Imports by sea, 262,220 tons. By 
railway and canal, 415,605 tons 4 cwt. Exports—total quantity 
of coal conveyed beyond limits of coal duty district during No- 
vember, 1874, 189,981 tons. 

THE English coal-cutting machines have been in use for some 
months past in Austria. The Neue Freie Presse is informed that 
the Austrian Government, in view of the important effects which 
the invention is likely to have as regards the Austrian coal industry, 
is about to appoint two commissioners to prepare a detailed re- 
port of the working of the machines, and the probable economical 
consequence of their general employment. 

A BaLtimmore firm, under contract with the United States 
Government, have in course of construction two lighthouses, one 
of which is destined for Hunting Island, and the other for Morris 
Island, South Carolina, The one for Hunting Island is entirely of 
| cast iron, and is 136ft. high and 27ft. in diameter. The one for 
Morris Island will be 150ft. high; the lantern brackets, the 
gallery, and the lantern are of cast iron, the tower being of brick. 
The roofs of both the lighthouses are of copper, and each is to be 
supplied with a spiral stairway. 

THE largest trip hammer in the United States has recently 
been completed at Nashua, N.H., at an expense of 75,000 dols, 
The weight of iron used in it is about 200 tons. The ram weighs 
12 tons ; its striking force is about 100 tons, and four large boilers 
are brought into use to furnish steam to run the 600-horse power 
engine required to successfully operate it. The immense crane, 
; with which the iron that is manipulated is boisted into position, 
is the largest in the country, and is rigged with modern mechanism 
so nicely, that two men can easily hoist 50 tons dead weight. 

THE railway corps of the Prussian army has just completed a 
| line from Berlin to Zoszen, twenty-five miles in length. This line 
has a double object, it will be used for every species of drill and 
experiments connected with construction, destruction, and use of 
railways in time of war, and will bring the new artillery ground 
at Zoszen within easy reach of the capital. These grounds are 
12,000 metres in length, and admit of further extension, The 
military line has a special station at the suburb of Schoenberg 
near Berlin, where the barracks and depét of the railway cadre 
battalion are likewise to be erected. 

THE blast furnace owners of Eastern and Central Pennsylvania 
have been holding a meeting in Philadelphia to comes the 
advisability of curtailing the production of pigiron, or of blowing 
out altogether for a time. After a considerable discussion, in 
which the coal producers were much blamed for continuing to 
maintain high prices of fuel, it wasresolved that the production 
of iron should be considerably reduced. A call was made for a con- 
vention of all the pig iron manufacturers of the United States, to 
be held in Philadelphia, December 10, and committees were 
appointed to secure a full attendance. 


A REQUEST has been made by the Foreign Office that the Danish 
Government will permit their agents at Disco Proven, and 
Uponivik to collect hunters, dogs, and dog drivers fer the Arctic 
Expedition, Itis announced that the vessel chosen to be the con- 
sort of the steam-whaler Bloodhound in the forthcoming Arctic 
expeditionis her Majesty’sship Alert. Sheis a5-gun steam-sloop o 
751 tons old measurement, and 100-horse power nominal. Active 
preparations for the equipment of the ships will soon commence, 
but the start will not be made until the latter part of June of 
next year, as it is considered merely waste of labour and time to 
| push across the North Water until the ice has had time to melt 
and drift out from Smits’s Sound. 

DorinG the month of September, the total quantity of iron of 
every description into Belgium amounted to 21,567 tons, of which 
pig and cast iron figured for 20,339 tons. The exports during the 
same months amounted to 25,856 tons, showing an increase of 
11,728 tons, as compared with the corresponding figures for Sep- 
tember, 1873, but a decrease of 2850 tons as compared with those for 
September, 1872. The aggregate exports of iron, cast iron and 
| pig, from Belgium during the first nine months of the present 
| year amounted to 208,102 tons, showing an increase of about 
| 40,000 tons on those of the corresponding period of the previous 
| years, and a decrease of nearly 13,000 tons as compared with those 
| of the first nine months of 1872. In the course of September, 
| 3000 tons of iron of various kinds were shipped to Great Britain. 
ES export of rails from Belgium during the same month was 
| 7418 tons. 


| THE Société centrale de Sauvatage have just published the sta- 
| tistics concerning the number of shipwrecks that occurred 
| on the coast of France during last year, which amounted in 

number to 254, or 6 more than ne Se although the tonnage 
and number of crews was less, which shows that the ships wrecked 
in 1873 were of inferior tonnage to those lost during the previous 
year. The total tonnage of the ships wrecked in 1873 was 24,758, 
and the number of the crews 1474, whilst the tonnage lost during 
the two previous years was 24,916 and 43,517 respectively. Of 
the 492 ships lost in the two years 1872-73, 32 were steam-vessels, 
460 sailing vessels, amongst which are included 27 three ted 
ships, 225 sailing boats, and 104 fishing boats; 13 ships were above 
600 tons, 23 between 300 and 600, and 88 from 100 to 300 tons, 
During the last two years 3259 persons were saved, whilst 454 


perished. 

THE Shefield Telegraph states that Mr. John Heaton, C.E., at 
present resident in Sheffield, is coming to the front again with a 
system of making iron and steel which, if carried to a successful 
issue, promises to mark a new phase in the history of these indus- 
tries. This gentleman has studied the manufacture of iron and 
steel from a chemical point of view, and has succeeded in pro- 
ducing high-class products in a shorter time, at leas expense, and 
with greater ease, than any producer who has yet preeeded him ; 
and the results of his discoveries must have an enormous influence 
on the trades with which he is connected. We believe that Mr. 
Heaton is the owner ef three several patents, and that in cenneo- 
tion with a company he, until the year 1869, suceessfully carried 
on the manufacture of iron and steel at Langley Mill, 4 litigation 
arose which has proved a long one, but Mr. Heaton is at in 
possession of his patents, which he intends to work as soon as 
possible, 

On the morning of November 27th, says the Scientific American, 
the first wae of the main shaft in Clark’s spool thread mills, 
at Newark, N. J., suddenly broke, releasing the 600-horse power 
engine from its work, and instantly —— velocity to such 
a speed that the cogged fly wheel, weighing 20 tons, and another 
wheel geared with it, weighing eight tons, burst, tearing away the ends 
of the engine-house and stripping the roof off. Some of the frag- 
ments of the fly-wheel were tour tons each in weight, the other 
wheel breaking into small pieces. One piece of the former 
weighing three tons, crashed through the roof, struck the tall 
chimney of the factory, and afterwards buried itself in the earth 
at a distance of 60 yards from the locality of the disaster. There 
were 1100 workpeople in the building, many of whom had 
narrow escapes ; but no one washurt. The engine was ruin 
The damage is estimated at over 25,000 dols, If a positive 














governor, which would shut steam dead off, had been used in this 
case, there could have been no accident, 
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CANAL WORKS IN ITALY—EXAMPLES OF SYPHONS. 


(For description see page 441.) 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 





SAFETY VALVES. 

Srm,—Will you kindly insert the following as an additional 
proof that the stringent rule of the Board of Trade relative to 
the area of safety valves is no longer a necessity ? I have patented 
and have at work in this neighbourhood safety valves, a few par- 
ticulars of which may be of interest. When spring loaded, these 
valves give a discharging area equal to that exposed to the pressure 
when closed. The dead-weight valves give about 25 per cent. 
more. For instance, a spring-loaded valve having 2‘5in. exposed 
to pressure, will rise to give 2'5in. of area with an excess of 2 1b. 
above the blowing-off point. This valve,when about 2°4in. diameter 
with 45 lb. steam, would be equal, according to the data furnished 
by Mr. Rowan, to an ordinary dead-weighted valve of Sin. diameter. 
Again, one of my dead-weighted valves of 8in. exposed area, gives 
Jilin. of free orifice with 30 lb, steam, and being 4in, diameter, 
will, according to the same authority, be equal to one of 25in. 
diameter of the ordinary make. The spring-loaded valves work 
with a range of 31b., and the dead-weight ones within 4 lb. 

Wigan, Dec. 9th. JOHN W. MELLING. 





HOUSEHOLD BOILERS, 

Sm,—The letter of Messrs. Storey in yours of the llth is 
another instance of the difficulty of obtaining testimonials, 

I would ask Messrs. Storey in what state the valve is when for 
at least many months, oftener for many years, it has not received 
any attention, or been moved in its seat. All of any experience 
in such matters know that the valve in the majority of cases, if 
not in all, under these circumstances becomes immovable. 

Liverpool, Dec, 12th. Taomas Hout. 


THE LIGHT AND BLACK DROPS TOGETHER, GEOMETRICALLY 
DEMONSTRATED. 

Str,—In my last communication to THE ENGINEER, page 256, 
there is, unfortunately, an error in the shadings of the woodcut at 
the bottom of the page, illustrative of the modus operandi of the 
eye as it receives the impression of two touching discs or planets. 
I here correct it in the hope that the drawing now given—it is 
almost impossible to represent so subtle a phenomenon in nature 
on paper at all—will make the matter clear to those who will, 
while they read, make the experiment, and so see for themselves, 

In the drawing the two touching discs are represented at ub 
and ¢ d; the black drop formed between when touching is 
seen in its lenticular shape at EE; the light background is at 
Z Z; the spurious, or false discs, are at F F, G G, and the limit of 
the shading, whether brown or black, is seen at the dotted lines 
HHandi:, Itis to be noted here, and it is curious as involving 
some new consequences, that the shading seen round all objects 
when held up close to the eye does not run into the light back- 
ground imperceptibly, but always finishes, however light and well- 
nigh imperceptible to the eye it may be, with a sharp and well- 
detined line, or edge, or ending. Now comes the curious part of 
the phenomenon, and which makes it impossible to represent it on 
paper, certainly not in a woodcut. I here, therefore, show a 
simple outline diagram, without attempt at shading, only indicating 
facts. It is, indeed, as will be seen as we proceed with the 
analysis, a most complicated phenomenon, and it is no wonder it 
has puzzled the scientific world so long. 


My object, be it ohserved, is to show that the black and light 


drops can never be seen per se. Thus, the two discs actually 
touch, as is seen at a c, the black shadings round these discs 
extending as far as the dotted lines A h and ;%, and did this black 
shading exist alone, 

FY * and per se, alenticular 

ie drop would be visible 

. ~ ail ate e, produced by the 

crossing of these sha- 
dings, as I have be- 
fore tried to show. 
Were this the only, or 
the whole of the phe- 
nomenon, its explana- 
tion would be compa- 
ratively easy; but itis 
in fact but just one- 
half of it. It disposes 
of the black drop and 
its cause the black sha- 
ding. But there still 
remains the white, or 
shading,anditsresult,the light drop, complicating and confusing light 
—the simplicity of the first phenomenon. How, then, does this 
light shading and its resultant, the light drop, make its appear- 
ance? How does it act? And from where does it come? Its 
primitive causal origin is, of course, the light from the background 
all round the discs at Z Z, and on which they are projected. The 
black shading, as I have said, extends from the edge of the 
touching discs to the dotted lines, the light shading at the same 
time extending from the edges of the discs, and across them, to 
the line of the false or apparent discs f f and g g, thus narrowing 
the real discs to the size of the false or apparent ones. It may be 
necessary here—as this phase of the phenomenon is somewhat new 
to science—to cite some proof of the reality of the white drop and 
light shading, its cause. It may be found, experimentally, in a 
very simple way, viz., by holding up before the eye a common bone 
button with three or four holes in it. On looking at this 
at a short distance from the eye, it will he found impossible 
to see the solid parts of the button between the holes, or that 
oe of the button in which they are pierced, the light from the 
ackground coming not only through the holes, but, as it were, 
blotting out the sulid parts altogether, so that you see through 
the button almost as if it were simply pierced with one large 
but irregularly-shaped aperture, the connecting material in which 
the holes are made showing only as thin shadowy lines, Thus is 
the light shading a primitive ry ph , like the black 
shading, and is always present where the bodies seen are light and 
shining, as the sun and stars, the planets, and in common fires, in 
the flames of lamps and candles, and in bright discs, e.g., a penny- 
piece heated to whiteness. There is one other mode of exemplify- 
ing the presence and modus operandi of the light drop, and it is a 
striking one, and in more than one way an instructive experiment, 
In a small piece of tolerably thick cardboard, or ina thin metal 
plate, which is better, cut two circular holes about the diameter 
of penny pieces, the curved edges touching each other tangentially, 
so that but the thinnest ible line of cardboard or metal re- 
mains between them at the nearly touching edges. Hold this up 
toa bright even light, and it will be found that the thin connecting 
line of cardboard or metal almost totally disappears, a barely per- 
ceptible line of the thinnest shadow connecting the two hollow 
discs, as at C A, the light shading and light-drop filling in, and, 
to the eye, separating the touching edges of the discs, and en- 
abling the eye to look through and between them. This is a 
most curious phase of the drop phenomenon, and which the reader 
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has but to verify i experimental test. This test can hardly be | 


studied too closely by those who would exhaust this problem, and 
see with clearness into its origin and final effects as they are visible 
in a transit. Now, therefore, let us sup the black drop and 
the black shading to be eliminated, and that the white or light 
shading and the fight drop to exist per se. In such a condition of 





black drop should then be, as it ay now is, seen in its len- 


ticular form, The edges of the two at A and C would be 
seen to visibly and sharply touch each other with lightened or 
illuminated edges, these light burs or illuminated edges running 
back to the false discs and touching them, The black shadings 
and black drops being thus absent, the bright-edged discs would 
visibly touch, and the light behind would be visible in two pointed 
cusps at C A, nearly, but not quite, meeting and touching and 
running into each other. No trace of blackyess would or could 
hence be visible, the light from the background coming to the eye 
bright and clear, without mixture or blur. As this whole pheno- 
menon of the drop in transits is one of pure geometrical proof, it 
would be as well for the student to make separate geometrical dia- 
grams of these alternative aspects of it, viz., where the black 
shading and drop are supposed to exist per se, where the light 
shading and drop are supposed to exist per se, and, lastly, as in 
the above di and in nature, where they actually do exist 
— and mutually act on each other, and meet gee 

ut now let us suppose fora moment that the black shading, 
the primal cause of the black-drop, to exist alone, and without the 
light shading, and that the two discs, as in the diagram, touch 
each other at ca. Then the whole of the surfaces of the discs up 
to the lines, a, 6, d, c, be would clearly and sharply black up to their 
very edges and to where they touch at a@andc. The black drop 
would, of course, as before, appear at e and ¢, assuming at those 
angles a lenticular form, as shown by the dotted lines. But then 
it will be observed that the two edges of the discs would come to- 
gether, sharply defined together with the drop, and they would 
touch each other to the eye, as they do in fact, and it would be 
impossible to see the light through them or between them, as is 
done when the practical experiment is tried of looking at two 
penny pieces or discs when held up to the light close together. 
Hence we see that the white shading is a necessity in this pheno- 
menon, as is its congener the back shading ; and that they cannot 
exist separately or apart, the one cannot be seen without the other. 
The lenticular spaces, a and c, form and together make up the 
light drop, as it is seen between the touching discs as they are 
held up to the light. In the diagram, be it observed, the whole of 
the disc surfaces, a b, c d, would, in this case, be filled up, and the 
false discs could not then exist. In nature, therefore, the two 
opposing forces battle with and cross each other, and are, and 
must be, always seen together, whether in the simple experiment 
of the penny pieces or in a transit. 

In the diagram—and it is important to an exhaustive analysis 
of this very curious compound phenomenon to note with accuracy 
each detail of it, and the precise action of the light and dark 
elements in it hence so inseparably connected together—ab and 
d care the two actually touching discs ; f fandg g are the false 
or spurious discs, as seen by the eye ; so produced by the light of 
the background from 2 z narrowing the real discs, by its passage 
across the edges of the discs, as far as the edges of the false discs, 
This should be noted accurately. Thus far the modus operandi 
of the /ight shading. But the black shading has at the same time 
its work todo. From the real edges of the discs a b and cd the 
black shading extends as far as the dotted lines h / and i i, ending, 
not as at first looking at it appears to do, by a gradual melting 
away Of the shading into the light of the back ground, but with a 
sharp and well defined edge or ending. This in itself is a curious 
fact, and should be well noted, for it is this edge, or ‘defined 
shadow ending, that, to the eye, touches the spurious or false disc 
ggorff. It requires some little attention to see into this, and 
to follow it into its important bearing on this “‘ black drop” 
phenomenon, for without a multiplicity of diagrams it is very 
difficult indeed to make it evident. Why should the black shading, 
I may here ask, end thus sharply and definitely? the sensitive- 
ness of the retina of the eye, where the mystery lies, not ending 
at any part within the field of vision. And why again should it, as 
in the diagram, define the limits of the false or spurious disc? 
The final cause is to be found in the pupil of the eye, through 
which the rays of light pass to the retina behind it. 

We have thus far attempted to analyse this strange pheno- 
menon, and to resolve it into its first elements—into the neces- 
sities of eye construction, into the sensitiveness of the retina, 
and the size of the eye pupil. It may serve to show, in a way 
not a little singular and instructive, how nature works, and may 
help to guide us to her modus operandi, and further into that 
somewhat puzzling idea of ‘‘ necessity,” the necessity whereby one 
phenomenon grows out of another, the black drop originating in 
the curious way we have tried to — viz., in the very sen- 
sitiveness of the retina of the eye, and in the size of the pupil of 
the eye ; for without this, no sufficient number of rays or cones of 
light could, at the same time, and consecutively, touch the same 
spot on it; nor could so large a quantity of light, or so many cones 
or series of rays, extend over so large a portion of its surface. 
Change those relations ever so little, and the whole wonder dis- 
appears ; for reduce the diameter of the eye pupil to that of a pin’s 
point, and no black drop or light drop, that could be perceived, 
or be appreciable, could exist. Diminish the size of the retina to 
that which could take in, and no more than take in, the object 
directly looked at, then how different would human vision become. 

It is indeed, as far as eye structure it concerned, a subject that 
might puzzle a Darwin. To happily account for it, and to follow 
it into all its details, and profound mysteries, and utimate causes, 
may perhaps be beyond human powers altogether; but it is worth 
the looking into by those possessed of the means and opportunities 
for the working out of so obscure a problem, touching equally pin 
holes and needle points and meeting suns and planets, 

C. B. A. 

P.S.—At the meeting of the Ast ical Society last Friday, 
the Astronomer-Royal read all the telegrams ve the transit, 
and seemed to be a little surprised at the statement that no 
black-drop had been photographed, I do not know whether I have 
convinced anybody yet as to the fact of the black-drop being a 
result of the construction and mode of action of the eye, and that 
only, and not in any existing way in the object itself. It cannot 
possibly show itself in a photograph, for it does not exist till the 
impression of the object has passed through the eye, and been 
received on the retina on the back of it, 








THE OUTFLOW OF STEAM. 

Srr,—After reading carefully the paper by Professor Rankine 
which appeared in your journal, and terminated in No. 727, for 
December 3rd, 1869, ‘‘ On the Outflow of Steam,” I reinvestigated 
the question and finally concluded that steam at pressure p, inside 
a receiver flowing into an outer pressure y2 would not have its 
ee 3 of weight increased after the outer pressure had reached the 
value 

n 


a 2 n—1 
m= p(—) + ce See 


where n = 1°304 for gaseous steam, but ‘or saturated steam 
n = 1°0625 as per Regnault’s iments. 

I was, therefore, driven to the conclusion that Mr. R. D. Napier 
was at least as rrect in his view on that question. 
I also examined carefully Mr. Wilson’s experiments on the reaction 
of steam, which further confirmed the views at which I had 


arrived, 

After examining these septtineste and some others by Mr. R. 
D. Napier, I investigated the action of the flowing steam from 
an orifice playing on a flat smooth disc at right angles to the line 
of flow, and found that the pressure so acting ought to be repre- 


1 


| sented by 


———_-___. 


the action on the disc for the maximum flow of weight wh 
outer pressure had the value assigned above was er renee 


Ri=pan 2 — 
2>pi ia 
(=a) *-? a 

Also I found that when the outer pressure fell below p» i 
in (1) that the action on the disc should increase, and ae he 
outer pressure below the one corresponding to the maximum flow 
of weight equal to p,, I concluded that as the velocity and the 
weight were constant, that the increase of action on the disc would 
be represented by 
a@(po—ps) . . ww ee (4) 


I should add that a is the area of the orifice in square inches, and 
pl ps p; the pressure absolute in pounds per square inch. By 
adding ——- (3) to (4), and substituting therein the value of 
Po from (1) we get as the action of the steam on the disc after the 
outer pressure has fallen below the one corresponding to the maxi- 
mum flow of weight 

n 


maefo(ia) - (+1) -» \ .. 


I then experimented with a jet of steam flowing from an orifice 
fyin. diameter, and pisying on a disc supported by a spring 
and placed at various distances from the orifice, so as to get at the 
maximum effect, the pressure pi ranging from 451b. to 201b, absolute 
flowing into the atmosphere. I found that (2) gave the pressure 
acting on the disc for all pressures in the receiver not greater than 
about 25 lb. absolute, and for values of pi greater than this, equa- 
tion (5) gave results equally accurate. It then appeared to me 
that the action on the disc ought to be the same as the reaction in 
Mr. Wilson’s experiments when the orifice was of the same area, 
and I found this to be the case throughout the whole range of his 
experiments—equation (2) applying to all cases where p: was below 
25 lb., and equation (5) to all pressures above 25 lb, 

By giving n = 1°304 its value in equation (5) it becomes 

Rs = a (125561—ps) ..... 
which is applicable to superheated steam existing as uearly a’ per- 
fect gas, and gives values higher than my own or Mr. Wilson's ex- 
periments, But when n = 1°0625 is substituted in equation (5) 
we get 

Rs = a@(122lpi—ps) . .... (7) 
which gives very accurate values for all pressures above 25 lb. 
absolute, both in my own and Mr, Wilson’s experiments. I also 
tried experiments on curved plates, which I have not time now to 
enter upon, 

I ah. over your abridgment of the paper read before the Insti- 
tution of Engineers in Scotland, and then wrote to the secretary of 
that institution to ask if I could get a copy of the paper, but Iam 
sorry to say I was too late, as they had all been disposed of. I 
am therefore, at present, in ignorance of the contents of the com- 
plete paper. The equations (2), (3), and (5) are applicable to the 
action of any gas, when the value of n for that gas is known. 

In your impression of December 4th, 1874, at page 415, 
paragraph 44, it is stated that calculation does not agree with the 
experiments as givenin Table I. Now when steam is flowing, as 
there stated, through two equal orifices, and the pressure in 
chamber A equals pi, that in chamber B equals 2, and in chamber 
C the pressure is equal or less than that agreeing with the 
maximum flow, it is easily shown that 

2 n 


pl _(n 4 _* 1 n-1 
pe ( n+1° G + * 1) 

The proper value for 7 in this case is 1°304, which being sub- 
stituted in the above equation, gives 

po = 8045 pa 

And as in the table py: = 100, we get for the value of the pressure 
in the middle chamber B 

p2 = ‘8045 X 100 = 80°451b., 
which agrees with the lowest value obtained by the experiments 
as given in paragraph 44, 

I may, as soon as convenient, give the experiments I made on 
steam flowing from an orifice din. in diameter, and from another 
orifice lin. long and ,,in. wide, from 45 lb, absolute downwards, 
the jet of steam acting on curved channels and flat discs. 

Bury, Lancashire, Dec. 15th. THomMaS BALDWIN. 





MECHANICAL PUDDLING, 

S1r,—On returning home from a journey, and looking over some 
of the back numbers of THE ENGINEER, I find in your impression 
for December 4th areply to my letter of November 6th, from ‘‘ Dog- 
berry.” He has taken alarge space in your valuable paper, but what 
information he has given the trade I am at a loss to know. 
Ulverston seems to be his greatest trouble. Mr. Hasledine hada 
patent at Ulverston for pulling the puddled iron out of the furnace 
when it was ina spongy state, and when cold it ground up very 
easy; it was then put into another furnace, and it balled up like 
snowballs, and made splendid rivet iron and roller iron for both 
London and Lancashire markets. But the works being so far from 
both pig iron and coal, they did not pay. Now what is there in 
Ulverston to hurt ‘‘ Dogberry’s” feelings? If I have led the trade 
wrong, he should put them right, that would be welcome to the 
trade; but not one of my remarks does he answer. If 
mechanical puddling is doing so well, why don’t he say where and 
what quantity of coal, fettling, wear aud tear, and wages it is 
taking. One week’s work should test it anywhere if they will keep 
it all by itself. But I find those that have any interest in mecha- 
nical puddling will mix the other puddled iron with it, and 
all the scrap from both processes goes together ; I suppose it is 
policy todo so. If I have been asleep for seven years, [ am now 
quite able and willing to open a very nice discussion in your paper 
respecting the,nature and properties of iron from the blast furnace 
through every stage down to 26 wire gauge. IfI run some metal 
from a blast furnace into sand moulds it will be grey and not 
much sulphur in it, but if I run some of the same iron into chills 
such as they call tiger iron, it will be white, and will contain a 
large amount of sulphur; the dark carbon made it grey in the 
sand. But will ‘‘ Dogberry ” tell me what has become of the dark 
carbon in the chilled iron? Here is a nice point for discussion. 

Openshaw, Manchester. W. CorBETT, 





THE DEPRESSION IN THE IRON TRADE. 

S1z,—The present temporary state of depression in the iron and 
coal trade is causing hooey uneasiness, not only to those engaged 
in it, but to nearly all the commercial classes throughout the 
country ; for being the staple trade of England there are few who 
are not indirectly affected by its prosperity or the reverse. Fre- 
quent accounts reach us of the distress caused in the iron producing 
districts by lack of work, and this is more especially the case in 
the North of England, where many of our best known houses are 
idle, and the men out of employ. This inaction is chiefly ascribed 
to foreign competition, particularly with Belgium, where it has 
been stated in most of the papers they purchase pig iron in 
Middlesbrough, ship it to Belgium, manufacture it into sheets, 
reship it to Middlesbrough, and sell it at a lower price than the 
makers there are able to supply it. I have alse seen several state- 
ments to the effect that large orders, both for cast and wrought 
iron, have been taken in Belgium at prices which our own manu- 
facturers are unable to compete with. 

Now, assuming these facts to be correct—and I have no reason 





to doubt that they are—it is important that the cause should be 
discovered, and we should know why the Belgians, who have not 
our natural advantages, are able to beat us in cheapness of pro- 
duction; for although I cannot look upon the present state of the 
trade as anything more than one of those temporary depressions 


things, what would happen, and how ought the phenomenon, as n 

seen by the eye, to manifest itself, so as to square with theory? | Qn p \—pe 2 
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that occur periodically, yet it is very that this depression 
should be Catented as speedily as possible before the trade has 
left the country, when it may be less easy to regain it. 
As a preliminary step, I suggest that a committee should be 
.formed, composed of y+ Taher from both masters and men in 
every branch of the mining and manufacturing of iron; that this 
committee should at once visit France and Belgium for the purpose 
not only of ascertaining the wages paid in every department of 
mining and manufacturing, from raising the coal and ore to rolling 
the finished iron ; but also to report as to the rental of workmen’s 
houses and the price of provisions. With this information before 
them, a sliding scale of wages could be decided upon, based upon 
the price of ur in Belgium, and altering according to the 
market price of finished iron. : 
I am not wry weed interested either on the side of the masters 
or the men, but er pe go some years in the mining and iron 
districts of England Wales, and had much conversation and 
co ndence with some of the most steady and intelligent work- 
men, I am convinced they are beginning to see that their welfare 
would be best advanced by keeping wages at such a price that work 
should be more regular and plentiful, instead of at one time earn- 
ing high wages, of which a considerable portion goes to support a 
strike in another district, and then living for months in the 
eatest distress on account of enforced idleness, mainly caused 
S the high price of labour, which prevents the masters from 
making iron to a profit. This latter state is the condition they are 
in at the present time in the North of i, ie 
I do not believe the present superiority of Belgium is due solely 
to the lower price of wages ; and I think the committee would do 
good service in inspecting and reporting upon the various im- 
provements in the economy of coal and labour practised on the 
Continent, ARTHUR WABNER. 
37, Queen’s-gardens, Hyde Park, London, Dec, 16th. 
[We may refer Mr. Warner to the letter of our Wolverhampton 
correspondent.—Ep, E.] 





CHILIAN INTERNATIONAL EXHIBITION, 


Srr,—The Chilian Government has fixed the 16th of September, 
1875, for the opening of an exhibition at Santiago, to which, in 
addition to native products, raw and manufactured, those of all 
other American = Euro) countries will be admitted, and the 
following information will be useful to intending exhibitors :— 
Packages containing goods intended for the exhibition must be 
marked ‘‘Esposicion de Chile,” besides the exhibitor’s private 
marks and numbers. The exhibition is tituted a ded 
warehouse, in order that all ~~ may be forwarded to San- 
tiago immediately after their landing in Valparaiso. Custom- 
house ofticers, appointed for the purpose, will receive and examine 
the goods on their arrival. In order to expedite the examination 
of the contents of the packages, exhibitors must produce a list of 
the contents of each package. Exhibitors will enjoy the following 
privileges :—(1) A reduction of 50 per cent. on the tariff of the 
railway between Valparaiso and Santiago, and all other railways 
belonging to the State. (2) The importation duty free of all goods 
comprised in sections I., II., and 1V., and in the special group of 
public instruction. (3) The directing commission will grant 
40 dols, (about £8) for passage money of every person coming in 
charge of machinery for the exhibition. Workmen availing them- 
selves of this advantage must be provided with a certificate from 
the Chilian consul at the port of their embarkation, stating that 
they expressly came for that oe The Pacific Steam Navi- 
gation Company have offered a reduction of 25 per cent. of freight 
on goods intended for the exhibition. Exhibitors of machinery in 
motion will be supplied with motive power free of expense, but 
must themselves provide any special motors that they may require. 
Steam and water will be provided free of expense, All articles 
must be ticketed with their prices, but these may be altered during 
the exhibition. The exhibition will be opened on the 16th of 
September, and closed on the 3lst of December, 1875. 

oods belonging to sections I., II., and III., will be received on 
deposit in the exhibition stores from the 1st of March to the 15th 
of August, 1875, after which date no articles belonging to the 
above sections will be received. Articles belonging to section IV., 
and the special group, &c., will be received up to the 25th of 
August, 1875. Juan E. WALKER, 
Santiago, Chili. Representative of English Exhibitors. 











San Prer n’ARENA.—The following statistics respecting the 
industries that are carried on at San Pier d’Arena, the 
manufacturing suburb of Genoa, have just been published in 
a Milan paper, Ji Sole. It appears from this that there are 
at that place twenty-five soap works; seven establishments 
where machines are made, iron-works and foundries; one 
gas-works and coke oven; one manufactory of patent fuel ; 
one candle-works ; one rope-works; three seed oil-works; one 
saltpetre refinery; one manufactory of mineral acids; two manu- 
factories of white lead ; one hydraulic cement works; one manu- 
factory of candied fruits; one of cotton hosiery ; one carriage 
manufactory ; three lead pipe and shot works ; eight makers of 
maccaroni; two starch-works; one felt hat manufactory; one tan- 
yard ; one brewery and manufactory of soda water; three 
distilleries; two spinning mills; one weaving establishment ; one 
bone-works; one manufactory of lucifer ma’ ; One manufactory 
of looking-glasses, and one sugar refinery. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The ordinary monthly meeting was held on 
Saturday last at the City Terminus Hotel. The large assembl 
room was filled to overflowing on this occasion ; Mr. Joseph 
Newton, C.E., presided. The first business consisted in the elec- 
tion and nomination of new members; these comprised Messrs. 
Walford, May, Carter, Topple, Gleig, Smith, McDowall, Carden, 
Davis, Ould, and Turves, Mr. Walker then recounted 
the experiences of his recent visit to the Newcastle 
Association of Foremen Engineers. This he described to be 
in a flourishing condition, its number of members and its fund 
steadily increasing. It was then arranged that the anniversary 
festival of the London Association should take place on Saturday, 
the 20th February next, in the great hall of the City Terminus 
Hotel. Mr. Joseph Stewart, of the Blackwall Ironworks, read a 
me . — i models Bein i upon his “Three 
Cylinder Continuous Expansion e.” The peculiarities of this 
engine may be thus briefly summarised. It has three cylinders, 
which are all of equal size; the middle cylinder above receives 
steam direct from the boiler; as soon as the piston of this cylinder 
passes the cellular ports the {high-pressure slide closes, and the 
three pistons immediately share the steam admitted between then. 
Thus expansion commences simultaneously in all three cylinders. 
When the middle piston has completed its up or its down stroke, 
the other two pistons withdraw to expand their steam until nearly 
at the end of their respective strokes. Upon the return stroke 
of the middle piston, the steam is retained in that cylinder to the 
extent of about one-fourth, or until the slides of the outside 
cylinders close. A vacuum is thus formed in the middle cylinder 


by the fact of the exhaust being opened to the cond , 
Back-pressure is thus entirely cuvlated, and the effective power 
of the middle cylinder materially The external cylinders 


are also opened to the condenser upon the return stroke of their 
Fe ae by the action of their own slides in the ordinary way. 

uch are the main features which go BB nv shat continuity 
of expansion which constitutes the ctive character of the 
engine. Other details must be omitted, but the whole arrange- 
ments seem to have been well considered, and there is room to 
hope that the engine may prove effective and economical. In the 
discussion which followed the paper, Messrs. Thorburn, Schin- 


heyder, Halket, Casse I Gi Low, Vini 
po Re lls, Ives, Gibbons, Low, Vinicombe, the 





PRIMING. 
In our impression for Nov. 20th will be found a letter signed 





houses more habitable and wholesome. Another feature, and 
rather a novel one, which the il have decided to introduce 
into their exhibition is that of scientific toys, mechanical and 





““W. OC. P.” asking for a hint as to the means of curing one of | chemical, for the instruction and employment of children of all 


two marine boilers, which is an inveterate primer, although the 
other is not. We now give a 

lines in the longitudins] sec- 
tion show the remedy which we 
pro} The end section shows 
the way in which the steam-pipe 
is actually fitted. It will be seen 
that the dome communicates with 
the boiler by a hole about 12in. 
diameter provided with baffle 





with three baffle plates. Thesteam [~~~~~~~ ~~~ 
would be drawn off from the 
side of this pipe, and the water 
knocked out by the baffle plates 
would fall down into the water 
in the boiler. 
of much interest, and we do not 


lates. We propose that these sad 
thould be removed, and thet s } 
ipe o} at should ‘is cre Os ae 
hel as chown by the dotted -_ 
lines. The upper portion of this i | 
pipe should be enlarged and fitted WATER LeveL. ie a ae 
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The subject is one 





classes, and in the co-operation of all those engaged in the depart- 


of this boiler. The dotted | ments of industry above specified it is hoped that an exhibition 
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hesitate to admit that our readers | 
may suggest still better measures | | 

ours. ' 

It is not so generally known as | 
it ought to be that steam can be j 
reedil y cleared of water by com- | ! 
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ling it to make abrupt turns. 
at obviously nothing would be 














gained by shaking the water out “= 


of the steam—if we may use the words—unless means were pro- 


vided for getting rid of it subsequently, and this is the object of 
the stand-pipe dipping below the water level. 





DANGEROUS SUPERHEATERS. 


AN accident recently occurred on board the steamer Warsloe of 
a very serious character. A Board of Trade inquiry was held, and 
the judgment p d is very interesting and suggestive. It 
runs as follows: —The material point in this case has reference to the 
construction and efficiency of the superheater. It is what is 
usually known as a cylindrical steam receiver and superheater, and 
is placed horizontally on the top of the boilers in the uptake. 
The ends were “‘ dished,” and it was proved that about the middle 
-of one end had been fractured, and that a considerable piece had 
been blown out; and doubtless this was greatly caused by the 
direct impact of heat and flame acting upon the iron and 
deteriorating it. The fractured end of the superheater was pro- 
duced before the court on the first sitting, and an adjournment of 
the inquiry took place in order that it might be removed to 
London, and thoroughly tested. This was done, and on the re- 
assembling of the court, the results of the testing experiments, 
which were made at Mr. Kircaldy’s works in London, and under 
the immediate superintendence of Mr. H. D. Grey, principal 
surveyor to the Board of Trade for the south-west of England, 
were given inevidence. The experiments proved that the strength 
of the iron was greatly reduced, and very much beyond what 
might have been expected, without the knowledge gained by the 
experiments, which also proved that the iron had originally been 
of good quality. The practical conclusion arrived at is that this 
construction of superheater is dangerous, unless the plates, and 
particularly the ends, are protected from the direct impact of heat 
or flame by “‘ bafile ” plates, and the ends efficiently stayed. And 
it was stated that the ends, when dished, should be stayed even 
when not subject to the direct impact of heat and flame, but the 
amount of staying would depend very much upon the diameter 
and pressure at which the boiler was to be worked— in fact, 
treating the ends much as if they were a flat surface. All the 
scientific witnesses called before the court agreed in the conclusion 
that the immediate cause of the accident was the deterioration 
of the iron caused by the constant impacts of heat and flame; that 
putting in baffle plates and staying the ends were the proper 
means to be adopted in cases of similar construction, and in this 
very case these remedies had been applied by the owners of their 
own accord after the accident. The court absolves the master 
from all blame for the disaster or its consequences, but regrets 
that the unfortunate men who were killed were so hastily buried 
at sea by his orders, The court also considers that the owners 
were not aware that they were running any risk in having a 
superheater of this construction, After the warning given by 
this accident some decided steps should be taken to obviate its 
recurrence in vessels whose boilers are similarly arranged. 








THE EXHIBITION AT MANCHESTER OF APPLI- 
ANCES FOR THE ECONOMY OF LABOUR. 
THE preparations for the Exhibition at Manchesterin March, under 
the auspices of the Society for Promoting Scientific Industry, of 
appliances for the economy of labour, are being pushed forward, and 
entries for a large number of exhibits have been received, mostof the 
leading engineers in Lancashire and other places being well repre- 
sented. couraged by the success which attended the previous 
exhibition of appliances for the economical consumption of coal, 

the society have in the dp nage case very largely extended the sco 
of their operations, and the exhibition building will be twice the 
dimensions of the one erected in Peel Park at the beginning of 
the present year. The site has not yet been definitely decided 
upon, and some delay has been caused in this in consequence of 
the Peel Park Committee having first promised and afterwards 
refused a plot of land similar to the one occupied by the last ex- 
hibition, on the ground that they would have no power to authorise 
the society to charge for admission. Application, however, has been 
made for a site within easy walking distance of the Exchange, and 
if this is secured it will be of great advantage to the exhibition. 
The council of the society, in their decision as to the appliances 
which shall be exhibited, have been guided by the recent great 
changes which have taken place in the labour market in 
connection with the metal trade, testifying that in a highly 
prosperous condition of the country there is scarcely sufficient 
skilled labour to supply the demand for the working of metals, 
wood, stone, &c. Great as have been the improvements oflate years 
in engineers’ and mechanics’ tools, steam hammers and forging 
apparatus, hydraulic and steam cranes, boiler makers’ machines, 
woodworking machinery, and stonedressing and cutting machines, 
there is still much work performed by vom that mechanical appli- 
auces may be profitably devoted to; and in this department of 
industry the society hope that their exhibition next year may lead 
to thestimulating of inventive power in the economising of valu- 
i ur now employed in comparatively routine work. 
Following out the same principle, the council of the society have 
selected “‘ domestic appliances” as giving an o——_ ‘or the 
developing of mechanism in the households of all classes of society, 
where menial work is becoming continually more costly and 
difficult to obtain. 1n this department there is ample scope for 
the inventive faculty to display itself to the t+ advantage of 
our social and home comforts. But perha; e most important 
connection with this section 


feature in t the ‘‘domestic appli- 
ances” are to include household sanitary arrangements; and as this 


is a matter to which attention has of late been paid, the exhibits 
may be expected to include some really efficient and at the same 


time—which is almost an absolute necessity—simple applications 
of mechanical contrivances, which shall have for object the 
rendering of the air and the water we require more pure, and our 








of a most useful and instructive character will be formed, which 
cannot fail to encourage the application of scientific principles to 
the industries represented. 





MAIDENHEAD WaTERWORKS.—Some few months since an ad 
vertisement appeared in our columns offering a premium of £25 
for the best see for supplying the cevush with water. The 
Waterworks C: ittee, after matu ideration, reduced the 
number of competitors to two, for final selection, viz., Messrs. 
Gotto and Beasley, of Westminster, and Mr. Edward Pritchard, of 
Warwick. On Friday, the 4th inst., the town council awarded 
to Messrs. Gotto and Beasley the premium. In allusion to Mr. 
Pritchard’s plan, it was asserted ‘‘that but for one or two points 
it would have been given the preference ;” and the following reso- 
lution was unanimously passed, viz.:—‘*That the thanks of the 
council be presented to E. Pritchard, Esq., C.E., Warwick, for 
the very excellent plans which he prepared and presented for the 
proposed waterworks for this borough.” 

THE Society oF Arts Stove Competition.—In a communica- 
tion from the late Sir William Bodkin, dated July 19th, 1872, and 
addressed to the Secretary of the Society of Arts, it was stated 
that a gentleman, who does not wish to have his name disclosed, 
volunteered to give the sum of five hundred pounds with a view 
to encourage the development of improved means for the economic 
use of fuel in private dwellings, On referring the proposal to the 
Council of the Society of Arts it was resolved :—‘‘ That the Council 





thankfully accept the offer, and refer it to a committee to confer . 


with Sir William Bodkin, and concert with him the proper action 
to be taken.” In consequence of this a committee was formed, to 
whom was entrusted the decision of the means most likely to ac- 
complish the wishes of the donor. There were two hundred and 
four articles sent in for competition, and after careful considera- 
tion and some correspondence with the exhibitors, one hundred 
and seven were retained for the purpose of being tested. The 
duty of personally conducting the experimental testing, under the 
superintendence of the committee, was placed in the hands of Mr. 
Davies, a gentleman who had been a student, exhibitioner, and 
prizeman at the Royal School of Mines, and who received the 
Murchison Medal and prize in 1872 and the diploma of *‘ Associate” 
in 1873 The operation of testing extended over many months, 
and the results had then to be arranged in a convenient form to 
enable the committee to institute a proper comparison, and to 
arrive at a judgment. This has necessarily occupied considerable 
additional time, and has unavoidably delayed the final decision of 
the council, Whilst the council recognise the labour and expense 
which the various competitors have incurred in bringing the con- 
trivances under trial, they consider it their duty to point out that 
the Society has been involved in considerable outlay in providing 
rooms and a wr forthe purposes of these trials, and in the carry- 
ing out of the tests, A consideration of the returns in the hands of 
the committee, and their report, bas forced upon the council thecon- 
clusion that, while giving full credit to the invention and efforts of 
the competitors for the care and labour which they have bestowed 
upon their contrivances, the council are unable to award any prize. 

THE NEw Law FOR THE REGISTRATION OF TRADE MARKS IN 
GrrMany.—The following is a brief abstract of the law on this 
subject of the 30th November last:—Sections 1 and 2 concern the 
natives, Section 3 says that registeriug of trade marks which 
have been allowed by the now existing laws and have been in use 
until 1875 cannot be refused, but it will be refused if the marks 
are of indecent character, Section 4. The registration is made in 
the name of the firm of the applicant. If there is a change of 
domicile, and if the mark must on that account be registered 
again, the date of the first registration must be stated. Section 5, 
The registration can be cancelled by the owner of the firm, or by 
the Government—(1) when the firm is effaced from the register of 
commerce; (2) when an alteration in the firm takes place and no 
notice is given to the Government that the trade mark is con- 
tinued; (3) when after ten years no renewal of the registration is 
made; (4) when the mark should not have been registered accord- 
ing to section 3. Section 6. The registrations will be published in 
the German Reichs-Anzeiger, and the expenses charged to the 
owner of the firm. Section 7, The Government fee for the first 
registration of a mark is fifty Reichsmark—£2 10s,—other registra- 
tions being without cl Section 8. The right of using a mark 
on goods or packings belongs exclusively to the registered firm. 
Section 9. The marks already protected by law or in constant use 
since can only be registered in the name of the proprietor, if he 
makes his application before the 1st October, 1875. Section 10. 
Marks which have been common ae pow cannot be registered. 
Sections 11 and 12 treat of the rights of partners; section 13 of the 
right to bring action against infringers. Section 14. All who, con- 
trary to law, use registered marks or sell goods marked legally, 
will have to pay a fine from M.150 to M.3000—£7 10s. to £150— 
or be imprisoned for a time up to six months. Section 15, Upon 
demand of the proprietor, instead of a civil indemnity, a total 

nalty up to M.5000 can be decreed. Section 16. The court of 
ustice decides the t of damage done. Section 17. The 
illegal marks, and when this is impossible even the goods, shall be 
destroyed, and the injured proprietor can demand that the judg- 
ment be published. Section 18, Alterations made in a mark 
which can only be seen by special attention do not interfere with 
the rights of the first proprietor. Section 19 fixes the court of 
justice for infringements. Section 20, Foreigners have the benefit 
of the present law if German marks are protected also in their 
country; but the foreign mark must be entered in the register of 
the Empire; the prop-ietor must take domicile at the seat of the 
German tribunal of commerce, he must prove that his mark is 
entitled to be registered in his own country, and the duration of 
registration will not be longer in this country than in the foreign. 
Section 21. The present law will come in force on the lst May, 
1875, but the marks already registered by law will be valid until 
October Ist, 1875, when they must be registered again, 
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COMPOUND ROTATIVE PUMPING ENGINE, LYNN, MASS, U.S. 


DESIGNED BY MR. E. D. LEAVITT.—MESSRS, I. P. MORRIS, PHILADELPHIA, ENGINEERS, 


(For description see page 453.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 58, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. Twiermerer, Bookseller. 

NEW YORK.—WI.imer and Rooers, 47, Nassau-street. 


———= 


PUBLISHER'S NOTICE. 


*,* Next Friday being Christmas Day THE ENGINEER will be pub- 
-lished on TouRsDAY. All advertisements intended for insertion 
in that number should be sent to the office not later than 81x 
O’CLOCK on WEDNESDAY evening. 

*,* With this im ion we issue as a Supplement No. 82 of our 
Portfolio of Working Drawings, ‘‘ Details of Stonework for Sluice- 
gates on Canal Quintino Sella,” constituting the Fig. 24 referred 
to in our last impression, page 436. Each number, as issued by the 
publisher, should contain this Su op mp and subscribers are 
requested to notify the fact should they not recewe it. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. ‘ 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. tage stamp, in order that 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ° 

P. B. (Lille).—Zhe deplorable fact has already been twice noticed in our 


8, 
PM. (Glasgow).—A letter addressed to the Académie dea Sciences, Paris, 


would probably sind him. 
Morris.— You will save a good deal by reducing the clearance. We do not 


understand your second question. 

D. E. M. (Auckland, N. Z.)—We have not heard anything more of the matter. 
Probably your local papers may be able to throw some light upon it. 

C. anv Co. (Leade -street.)— We eannot find any reference to the material 
in question in the impression to which you refer. Do you mean infusorial 
earth ? 

Insecton.— The lift is too great to obtain certainty of action. No injector 
can be depended upon to lift water more than 3ft. It may work on a much 
higher lift, but you cannot depend on it. 

J. C. (Leicester-square).— We could not possibly reply to your question with- 
out making a long search, for which we could not spare the time. If we are 
not mistaken the invention is of American origin. 

L. R. C.—We could not spare space for the list you require. ‘‘ Poor’s Rail- 
way Manual” will give you the information you require about American 
lines, while a continental Bradshaw will answer the same purpose as re- 
gards France and Belgium. 

Sroupent.—The man who uses absolute pressures is right, and the effect on the 
piston is the same, the back pressure being also estimated in absolute 
terms. The pressure of the air hasreally nothing to do with the matter, 
except in so far as it represents an increased safety-valve load. 

8. 8. Apa.— You will lose speed instead of gaining it by raising your screw. 
The cylinder is too small for the boat at the given pressure, and it is 
probable that you might get another knot an hour out of her by reducing 
the pitch of the screw. That isto say, if the boiler is able to maintaina 
pressure of 60 lb. at the increased speed at which the engine would run. 

QuaRryMan.—(1) You could not get a syphon to work at all under the con- 
ditions. A difference of level of but 5ft., in a 2in. pipe 300/t. long, will 
not suffice to lift water 20ft. (2) As regards drills opinions dufer, and we 
shall not attempt to decide which is best. A note addressed to Mr. P. F. 
Nursey, 6, Westminster-chambers, Victoria-street, will obtain the informa- 
tion you require about explosives. 

J. J. @rimrose Bank).—The action of the Le Chatelier brake has nothing to 
do with forcing water into the boiler. Practically speaking, it is nothing 
more than a pipe by which a little water is admitted from the boiler to the 
exhaust port, and the link-motion being put in back gear the action is the 
same as though the engine were reversed. The water prevents cutting in 
the cylinder. There is no storing up of work. 

. E. F.—It is impossible to produce a governor which will maintain a per- 

fectly constant speed, because a governor depends for its efficiency on change 

of velocity, and it is impossible for a governor running in a given position, 
and admitting a certain quantity of steam, to admit more or less steam 
without assuming a new position. Governors can, however, be made which 
will reduce the irregularity of motion to something almost injinitesimnal. 

Instances have occurred, for instance, in Manchester cotton mills, in which 

the engines actuated a clock face, the hands of which seldom got wrong by 

as much as two minutes in the twenty-four hours. 

Q.—The whole question turns on the definition of the word “ smoke.” It very 
often happens that the torrents of smoke which roll from the funnel of a 
steamer consist of little more than carbonic acid, nitrogen, and oxygen, 
holding in suspension a small quantity of unburned carbon in fine particles, 
When this is the case the smoke is practically valueless as a combustible, 
and it may be proved that it is, by the fact that when the evolution of such 
smoke is prevented by the admission of air, the boilers do not muke more 
steam or burn less coal. It also happens that boilers may give off little more 
than a very light grey smoke, and yet waste up the chimney nearly half the 
fuel in the shape of carbonic oxide and hydrogen. The admission of air 
above the fire is quite as often needed in the case of apparently smokeless 
Jurnaces, as in that of furnaces which create an intolerable nuisance. 

A. C. W. (Halstead) —Measure the distance from the centre of the shaft to 
the centre of the point of suspension of the weight, which ought to be the 
extreme end of the lever. Take this length as a radius, and find the circum- 
Serence of the circle in feet which ut will describe. Multiply this by 
the number of revolutions per minute of the pulley, and by the weight in 
pounds, and divide the product by 33,000. The quotient is the horse-power. 
For example, let the length of your lever be 3.5, then the circumference of the 
circle drawn with that radius will be in round nuinbers lift. Let the 
weight be 100 1b., and the revolutions 120 per minute. Then 11 xe 
, 

== 4, the horse-power required. The diameter of the pulley has nothing to 
do with the matter, nor has the coefficient of friction. As the load is held in 
suspension it is obvious that the work done is the same as though it were 
raised through a distance equal to the circumference of the circle described 
through the path of suspension, multiplied by the number of revolutions per 
minute. 
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IRON PIERS, 

Or all braced structures, an iron pier, built according to 
the principles of modern ———s depends more t 
any other for its security and durability, upon the manner 
in which the bracing of the component parts is designed 
and executed. As the type for an illustration, we may 
select a pierconsisting of three principal parts, viz.: iron piles, 
driven or screwed ; iron superstructure, solid or open ; and 
timber platform or decking. If we restrict our selection 
still farther, and make the foundations cast iron hollow 
screw piles, the superstructure lattice girders, and the 
decking, narrow planks close jointed, we shall probably 
arrive at the description of pier possessing the minimum 
amount of inherent rigidity, demanding at the same time 
the maximum amount of extraneous stiffening and bracing, 
and yet capable of being erected with all due regard to 
both scientific designing and permanent economy. A pier 
built in the manner described may fail in various ways; thus 
the holding powers of the piles may be insufficient ; they 
may be bodily uprooted, and the whole superincumbent 
structure come to the ground, or fall into the water, as the 
case may be, and the same result might also be produced by 
the scouring out of the ground at and around the piles, 
At home, this disturbing cause is not likely to occur, but it 
is by no means an uncommon event in India and other 
foreign countries, where rivers have been known to scour 
out their beds to a depth of nearly 40ft. in a single night. 
In ordinary cases, the precautions used against the uprooting 
of the piles area screw blade of sufficient diameter, the 
proper pitch of screw, and a penetration into the bearing 
stratum to the extent required. The first two of these 
conditions are generally complied with, but the third, from 
motives of false economy, is very frequently yiolated. 
Directors of companies are very prone to cut down esti- 
mates so closely, that an engineer will sometimes cheapen 
a design in the simplest manner possible. This, in the 
case of an iron pier, is readily effected by diminishing the 
depth to which the piles are to be screwed, without in the 
least degree affecting the rest of the structure. Nothing can 
be more injudicious or short-sighted. An engineer had 
better fine down his material, use second-rate timber, and 
employ any alternative to bring, if possible, the cost of the 
structure within the prescribed limits, than diminish by a 
single inch the holding power required for the piles, 
Damage done to the superstructure can be repaired with 
comparative facility, but if afew piles happen to give way, 
the whole structure is in jeopardy. 

While all the component parts of an iron pier should 
present as little surface as possible to the action of 
the waves, yet a certain amount of strength, and con- 
sequently, of material, is indispensable. But it is with 
regard to the decking that especial precautions must be 
taken to avoid the force of the sea. Obviously, if the 
upward pressure of the water were once brought to bear 
upon the under surface of the deck, nothing could prevent 
it being lifted off the girders, or as it is commonly called, 
blown os We do not suppose that any engineer would 
arrange the levels of a pier in such a manner that this catas- 
trophe would happen under ordinary or even extraordinary 
tides. But the question of storms must be taken into con- 
sideration, and in connection therewith another point must 
be noticed. In order to blow up the deck it is not neces- 
sary that the waves should actually come into contact with 
its under surface, especially if the breadth of the pier be 
upwards of 40ft. The rising of the sea in a heavy storm, 
together with the violence of the wind, may so compress 
the air in the confined space between the surface of the 
water and the under-side of the deck, as to produce pre- 
cisely the same result as if the waves themselves rose to 
the deck level. It might be imagined that a remedy 
against this contingency —— be easily provided, by the 
simple expedient of laying the deck boards with a space of 
about an inch or thereabouts between them. Under 
certain circumstances there can be no doubt that this 
precaution would prove advan us, but it is quite a 
mistake to suppose that it would prevent the blowing up 
of the deck in the event of the waves acting during a 
severe storm in the manner already described. The sud- 
denness of the shock and the velocity of its action 
would easily start or break the planks. Besides, small 

between deck boards after a time usually become 
more or less choked up with dirt and grit, so that 
even the jal advantage derived from their adoption is 
considerably diminished. We are not to be understood as 
condemning the practice of employing open decking. On the 
contrary, in certain cases it should always be adopted. When 
a pier is erected solely for the pu of trade and com- 
merce, and for the = unloading of goods, it 
should always be used. What we intend to imply is, that 
its advantages asa means of increasing the security of the 
structure are frequently much overrated; in consequence 
other necessary precautions are neglected or treated as of 
secondary importance. The d of piers intended 
to serve as resorts for fashionable promenade, such 
as those at Brighton, Hastin; and elsewhere, are 
best closely laid and well caulked. Apart from other 
considerations, open decking should be employed whenever 
practicable for reasons of economy. Not merely are fewer 





squares of planking required, but the expense of caulking 
is avoided, which is a serious item in the total cost. 

The 7 wd method for obviating the dangerous ten- 
dency of the waves to blow up the deck of a pier is to 
place it at a sufficient height above high-water mark. Here 
again, from motives of economy, an error is likely to 
be made. An increase in the height of a pier necessitates a 
correspon increase in the cost of the whole of the sub- 
structure, and in some instances in some portions of the 
superstructure as well. The pier at Blackpool, in Lanca- 
shire, is an example in which this mistake was originally 
committed. During its erection—which owing to the unfa- 
vourable weather made at first rather slow progress—the 
storms which occurred in the autumnal months indicated 
that the structure was being placed at too low a level. 
Fortunately, there was time to profit by the warning, and 
the whole pier was raised three feet higher than had been 
originally contemplated. While having due regard to the 
— of the pier with reference to the protection of the 
deck from the action of storms, that dimension must not 
be increased beyond what is required, not only for the 
reason already given, but because the difficulty of access is 
thereby enhanced. So far as a promenade pier is con- 
cerned, this last consideration is rhaps not of much im- 
portance; but it becomes one of the points demanding the 
greatest care and attention when the structure is erected to 
accommodate the trade of a sy There is always a 
natural desire on the part of the proprietors of piers, 
wharves, and landing-places, to lessen the lift as much as 
possible, and it is therefore no wonder that under the cir- 
cumstances the level of the surface is sometimes too low. The 
cause of theinundation which in March last laid under water a 
large portion of the districts of South Lambeth, on the 
Surrey banks of the Thames, was the fact that the 
level of the top of the walls of the various wharves 
was not sufficiently high. The extraordinary tide which 
recurred in the river at that time reached in some cases to 
a height of more than a foot over the walls. 

The weakest portions of a long pier—that is one which is 
not less than a quarter of a mile in length—are, in a con- 
structive sense, the shore end, or commencement, the 
central , and the termination or head. We may con- 
sequently divide a pier into three parts, each of which 
ought to be able to stand alone without the assistance of 
the intermediate connecting lengths. In other words, if 
we suppose these intermediate lengths to be carried away 
by a storm, these three nuclei, or points d’appui, ought to 
remain intact. On the other hand, if the latter are 
destroyed, the intermediate parts will go likewise, and are 
not expected to do otherwise. Viewing the subject in 
another light, the actual erection of the pier may be carried 
on in one of two ways. The work may advance, as is 
usually the case, gradually and progressively from the 
shore; or the shore ends, central part and head may be 
first constructed, and the remainder subsequently added. 
Whichever course may be adopted—and supposing the 
theoretical assumptions respecting the stability of the three 
points to prove true in practice—there would still remain 
the chance of the intermediate portions being carried away 
before they formed part and parcel of the whole continuous 
structure. The absence of this continuity between what 
are assumed to be the self-supporting parts of the pier, 
constitutes the danger and risk incurred in its erection. 
It is far more likely to suffer from the effects of stormy 
weather while in a disconnected and incomplete condition 
than when in a finished state. The whole structure is so 
braced that it cannot sway laterally, and any tendency of 
this kind in a longitudinal direction must be counteracted 
by the pier being immovably tied at the shore end, at the 
central part, and at the head, or at any rate at the first 
and third of these points. Too much care and attention 
cannot be bestowed upon the bracing of the head of a pier. 
As a rule, the heads of piers are too small, and do not 
afford that strength and stability which they not only 
require themselves, but which are also necessary to the 
security of the rest of the structure. 


BOILER EXPLOSIONS IN CORNWALL. 

Ir is believed by many persons that the inspectors of 
the various boiler insurance and assurance societies in this 
country are practically ubiquitous. The basis of this faith 
is found in the circumstance that, let a boiler explosion 
occur when it will in England, Scotland, or Wales, some- 
thing is certain to be said about it in the reports of the 
societies’ engineers. Of course it is not contended that 
these exploded boilers have ever been insured, or assured, 
or inspected until after the explosion, by the gentlemen who 
report upon their remains ; but the inspectors of whom we 
write possess exceptional sources of arriving at facts, 
and do what in them lies to obtain accurate and complete 
information on boiler explosions ; and this is so well known, 
and the lists of explosions published under the auspices of 
the boiler societies are so apparently complete, that we ex- 
perienced a somewhat unpleasant surprise when we dis- 
covered within the last few days evidence going to show 
that there is an extensive district in England in which 
boiler ae occur frequently, and no one isa bit the 
wiser. e may be mistaken, but it really seems that in 
the mining districts of Cornwall, Devon, and part of 
Somerset the boiler inspector cannot find room for so much 
as the sole of his foot, and that many explosions occur in 
consequence, about which the boiler insurance folk know 
nothing whatever. Of course, as we have said, we may 
be mistaken, but we have failed to select out of any of the 
reports of the societies, records of explosions which we can 
identify with those mentioned in Dr. Le Neve Foster's 
Report on the Inspection of Metalliferous Mines in Cornwall, 
Devon, and Somerset. We noticed this report at some 
length in our last impression, but we by no means ex- 
hausted the subject, and we wish now to call special atten- 
tion to that portion of the report which deals with explosions 
at the mines in Dr. Foster’s district. 

It has long been known that boiler engineering in Corn- 
wall was simply di ul, the commonest precautions 
for the — of life being systematically ignored ; and 
this is the more remarkable because the Cornish engine has 
been brought as near to perfection as is perhaps possible, 
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both in design, material, and workmanship. It is no unusual 
thing to find boiler houses in a ruinous condition, while the 
boilers, of the rudest possible construction, are worked in 
defiance of all the laws of safety. The foulest water is 
employed, and the mud is suffered to accumulate until, as a 
fact, it bas to be dug out with a spade. In one instance | 
within our knowledge an explosion took place and destroyed 
the boiler house ; a new boiler was put down, but the house 
was left in ruins, and the débris were suffered to remain 
as a warning, we suppose, to the engineer and boiler tenter. 
We knew of these and of worse things, but we really did 
not know how near men can go to being tried for their 
lives and yet escape, until we had perused Dr. Foster’s 
report. Under the head “ Boiler Bursting,” he writes :— 
“This subject is one that requires particular attention, as 
the loss of life, viz., four deaths, is quite out of proportion 
to that of other mining districts, On referring to the 
reports of the inspectors of mines for 1872, I find that in 
that year there was only one death from a boiler explosion, 
and in 1871 no fatal accident of this kind ; in other words, 
the loss of life from boiler explosions appears to be much 
greater in my district than in all the collieries of the United 
Kingdom put together. Such a startling result, though I 
hope an unusual one, must be due to some cause, such as 
either mal-construction, working at too high pressure, care- 
leasness of the engineers and enginemen, or a combination 
of these and others.” Dr, Foster does not hesitate, it will 
be seen, to speak out, and he supplies numbers of instances 
of what we do not hesitate to characterise as criminal reck- 
lessness. It was only “by great good luck” that many 
more than four lives were not lost, for no fewer than six 
explosions occurred in this comparatively small district, 
which were not attended with fatal consequences, as well as 
those by which persons lost their lives, We shall particu- 
larise one case to show what Cornish ideas on the subject 
of boiler engineering really are. The boiler was one of 
two, single flue Cornish, leugth 34ft., diameter about 
Gft. Gin., flue 4ft., plates of shell gin., of flue {7,in, originally, 
no strengthening rings, —— 32lb. The boiler was 
more than fifteen years old and the plates had got thin from 
wear. The flue collapsed; the back end of the boiler house 
was blown down, the roof blown off, and large stones 
thrown 70 or 80 yards. Luckily the explosion happened 
at night, otherwise there would very likely have been 
serious if not fatal accidents to persons employed. The 
collapse was ascribed by some persons to shortness of 
water, by others to weakness of flue. “In my opinion,” 
says Dr. Foster, “the latter was undoubtedly the cause. 
The collapsing pressure of the tube when new and per- 
fectly circular would have been 94 lb, per square inch, and 
after the wear and tear of more than fifteen years I can 
readily understand its giving way at one-third of that pres- 
sure without there being any overheating from deficiency 
of feed.” 

What are we to think of boiler makers who can design or 
engineers who will venture to use a boiler with a flue 34ft. 
long and 4ft. in diameter without a strengthening ring? The 
collapsing strength given by Dr. Le Neve Foster—94 lb.—is 
262°4 x T? 

LxD 
the collapsing pressure; 'T, thickness in 32nds of an inch; L, 
the length in feet, and D the diameter in quarter-feet. But it 
must be borne in mind that it will only apply to tubes so 
nearly round that they shall not depart more than the thick- 
ness of a plate from a true circle. Tt is hardly probable that 
the boiler we are writing about was so well made that the 
flue fulfilled this condition at first, and it was certain 
not to fulfil it after tifteen years of hard work, The proper 
pressure for the boiler, to begin with—that is, when it was 
new—was not more than 161b., or if of unusually good 
material, 20 lb.; yet it was pressed after fifteen years’ hard 
service to 321b. By the addition of three properly fitted 
angle iron rings, the strength of the boiler might have 
been brought up to nearly 40 Ib., which was about as much 
as would be good for the shell when the boiler was new, 
It is instructive to notice that no instance has come under 
Dr. Le Neve Foster’s notice of the collapse of a flue fitted 
with proper rings. 

We cannot resist the temptation supplied by a tabular 
statement in Dr. Foster's report to place some of the facts 
connected with a year’s experience in his mining district 
before the world. The facts speak for themselves, and 
further comment on our part would be superfluous, 
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THE movement of shipping in the Port of Palermo during the 
month of November was as follows :—Arrivals, number of ships, 





443; tonn 68,049; number of passengers, 5472, Departures, 
number of ships, 611; tonnage 61,378; number of passengers, 4326, 
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Extracting Metals 
M. Inst, C.E., &o. London: C. Griffin and Co. 


First Notices. 


In the new work which Mr. Phillips has recently published 
he has provided for the English reader a carefully prepared 
and well illustrated treatise on metallurgy, mA while 
embracing the entire subject in a single volume, treats it in 
considerable detail. The unrivalled work by Dr. Percy 
extends, as our readers are aware, over four or five volumes, 
and is on too vast a scale to suit the purposes of the student 
or of those who, while desirous of acquainting themselves 
with metallurgical processes and the general literature of 
metallurgy, would overwhelmed with the exhaustive 
treatment of the science which swells the volume of Percy’s 
* Metallurgy.” 
Mr. Phillips’ “Elements” are well worthy of a place 
beside his «Minin 
published about eight years 


and are distinguished for 
the same careful clear style whi 


which characterised his earlier 


work, The object of the “Elements,” he states, is to | 


supply within moderate limits such practical information 
on general principles, and typical processes, as may not 
only afford a comprehensive view of the subject, but like- 
wise enable the reader to study with advantage more 
elaborate treatises and original memoirs, The information 
appears, as far as can yet be judged, to be brought down to 
the present date. The chapters treating of the metallurgy 
of copper, lead, silver, and gold, are enriched with notes 
made by the author, at home and abroad, during the last 
twenty years, 

After a short introductory chapter on the physical pro- 
uy of the metals, follows in its natural order one on 
uel. Here the processes for estimating the calorific powers 
of various fuels are discussed ; among the most useful por- 
tions of this section of the work may be mentioned the 
excellent plans of Pernolet’s coke-oven and Siemens’ gas- 
producer, Iron naturally has the foremost place among 
the metals, and the chapter on the ores of this metal is very 
complete. None of them is more remarkable than the 
variety of limonite found at the bottom of the shallow 
lakes of Sweden, Norway, and Finland, and which is 
known as “lake ore.” It occurs in granular concretionary 
forms varying in size from linseed to masses of several 
cubic inches, This lake ore is collected during the winter 
mouths only; a hole, some three or four feet in diameter, 
is made in the ice, through which is lowered a per crated 
iron shovel attached to a long wooden handle, and. the ore 
is thus dredged up. Ores of this description are con- 
tinually forming, and localities which were entirely ex- 
hausted a quarter of a century ago, have, on being re- 
worked, been found to afford fresh depesits several inches 
thick. The formation of these ores is supposed to be 
mainly due to organic agency. The clay ironstones, which 
yield so large a proportion of the iron smelted in this 
country, as well as the Blackband and Cleveland ironstone, 
are represented in a number of recently-made analyses. 
For the dry assay and analysis of iron ores, the sasliedy 
usually employed are given in a ready handy way which 
will prove of great use to the commercial analyst; in the 
description of Marguérite’s volumetric method with per- 
manganate, it is to be regretted that at the outset the use 
of sulphuric acid in the place of hydrochloric, whenever 
possible, has not been sufficiently strongly insistedon. The 
persulphate of iron has a much paler colour than the per- 
chloride, and on this ground, apart from the danger arising 
from the action of free hydrochloric acid on the permanga- 
nate, to which Mr. Phillips calls attention, the employment 
of sulphuric acid is much to be preferred ; the critical point 
becomes so much more apparent. Again, where the 
“insoluble siliceous matter” of an iron ore has to be 
examined, we should prefer, in place of the method recom- 
mended by Mr. Phillips (fusion with carbonates of 
potassium and sodium, and the subsequent operations 
usually carried on in the analysis of a silicate), the more 
ready removal of the silicate with ammonium fluoride, and 
the determination of the bases. 

The metallurgy of iron and steel, a vast subject, has been 
brought into the compact compass of somewhat more than 
one quarter of the entire work, It is fully and admirably 
illustrated ; due prominence is given to foreign methods, 
and in this portion of the work the author often writes 
from personal experience. When speaking of the expense 
of erecting blast furnaces he gives a summary of the 
cost of two blast furneces and plant constructed at the 
Newport Ironworks, at Middlesbrough, in 1870, by Messrs. 
B. Samuelson and Co, The entire outlay was £56,331, the 
actual blast furnaces having cost £10,517. In 1872 the 
total production of pig iron amounted to 6,741,929 tons, or 
more than double the make of nineteen years ago, when 
the great iron industries of Cleveland and Cumberland 
were comparatively undeveloped, four times greater than 
in 1840, and three hundredfold the make of the year 1750, 
when the tanners of Sheffield petitioned Parliament against 
the importation of American iron, lest the Yorkshire 
furnaces should be extinguished, and wood being no longer 
——- by them, a supply of bark for the tan-pits would 

ail. 


For the extraction of copper from the ore two methods 
may be selected as the more important among many which 
vary in their details with the locality and nature of the 
material to be smelted. The English method, as carried 
on in South Wales and the North of England, is the 
one most familiar to our readers; the one employed at 
Mansfeld, in Prussia, for the treatment of large quantities 
of ores of very inferior quality, is one on which a vast 
amount of thought and ingenuity has been expended, and 
is well worthy the notice it receives. Mansfeld, Eisleben, 
and Sangerbausen are the towns where the smelting of the 
Kupferschiefer is carried on, and an excellent plan of the 
six-tuyer furnace erected in the former town, drawn to 
scale from drawings provided by the Director Leuschner, 
is one of the chief attractions of this portion of Mr, Phillips’ 
volume, Amongst the newest alloys of copper is that with 


and Metallurgy of Gold and Silver,” | 


manganese, termed “standard metal,” produced by heating 
carbonate of manganese with oxide of copper and charcoal 
in a Siemens regenerative furnace. The proportion of 
manganese varies from 5 to 30 per cent., and the alloy, 
which is malleable and ductile, possesses a tenacity consider- 
ably greater than that of copper. As is most commendable, 
processes that are no longer in general use, like that for the 
manufacture of “calamine brass,” receive but a brief notice. 

While the yield of our Cornish mines is failing—the 
returns of tin ore showing a decline in value in 1873 of 
nearly £200,000—it is a comforting reflection that such 
vast deposits of tin ore have been met with in Queensland 
and New South Wales. In New England, in the latter 
colony, the richest mining area is that of the Elsmore Com- 
pany, near the township of Inverell, where the cassiterite— 
tin oxide — occurs in quartz veins running through a 
porphyritic granite. The most important deposits are in 
dykes of softer granitic rock, and through these the tin- 
stone is thickly disseminated in not only small crystals and 
veins, but in nests and bunches yielding, it is said, lumps 
of pure cassiterite as much as 50 1b, in weight. Moreover, 
| “the amount of tin lying on the surface in Australia has 
been estimated at twenty-five times the annual produce of 
| Chis metal in Cornwall.” While we feel tempted to take 
such general estimates with a grain or so of sodic chloride, 
it seems none the less certain that the developing industry 
in our Australian colonies will in no distant time sensibly 
affect the tin market throughout the world. 

The “ Metallurgy of Lead” is all that could be desired, 
and if we select one portion of the subject for especial 
commendation it will be that of the treatment of siliceous 
ores at Coutron, admirably illustrated with drawings to 
scale of the five-tuyer blast furnace in use there. It 
includes, moreover, an account of sheet lead and lead pipe 
manufacture. It would perhaps have been of advantage, 
in quoting the analyses of tin and lead minerals, to have 
given the results of some more recent work upon them. 

A most important advance in metallurgy was made by 
Parkes, who in 1850, 1851, and 1852, took out patents for 
the desilverisation of lead by means of zinc, and employed 
this method in place of the well-known and beautiful one 
of Pattison. He in his turn has had to give place to Flack, 
who in 1866 patented a modification of the zinc process, 
which is now in use in England and abroad, At the Par 
Smelting Works, Cornwall, where his system has been in 
operation for several years, a saving of nearly 40 per cent. 
has been etfected over the cost of desilverisation by Patti- 
son’s process; and while the excess of silver is somewhat 
larger than is obtained by that method, the loss of lead is 
stated to be slightly over 2 per cent. Guillem and Co., of 
Marseilles, find that by this system their rich lead is con- 
centrated so as to contain 9 per cent. of silver, and they 
estimate the saving in cost, when compared with the 
Pattison process, at 45 per cent. Messrs, Glover and 
Robinson, of Widnes, Lancashire, also discarded the old 
process of crystallisation, and find the desilverisation with 
zinc considerably more advantageous, 

The chapters on gold and silver with which the volume 
concludes give in a condensed form the substance of the 
author’s earlier work on these two metals. Among the 
newer methods for the recovery of the noble metals from 
the liquors resulting from the treatment of cupreous pyrites 
by the wet method is the admirable one of Claudet. At 
the Widnes Metal Works it has been found that 0°65 oz. of 
silver and 3 grains of gold may be extracted from a ton of 
ordinary Spanish pyrites, at a total cost, including labour, 
loss of iodide, &c., of 8d. per ton, or 23d. per oz. of silver 
produced, If from this amount the value of the gold be 
deducted, the expense of working a ton of ore is reduced to 
2d., thus leaving a profit of about 3s, on each ton of ore 
treated, 


| 


| 





A pRosEcT is now on foot for the purpose of establishing a rail- 
way on the funicular system from Turin to the Superga ; it is 
intended to derive the motive power from the river Po} for work- 
ing the ropes. 

THE imports of coal to Belgium during the months of Septem- 
ber amounted to 46,885 tons, of which 23,500 tons came from 
England, The exports of Belgian coal during the same month 
were 398,270 tons, of which 376,500 tons were sent to France. The 
exports of coal from Belgium during the first nine months of the 
present year show a decline of nearly 500,000 tons as compared with 
the corresponding periods of 1873 and 1872. 

THE tests of the swooth-bore guns which have been converted 

into rifles, by the insertion of a grooved wrought iron or steel 
tube, are making favourable progress at Sandy Hook. The 
artillery and ordnance officers conducting the trials appear to be 
quite confident of the of the plan, and assert that it will 
result in trebling the efficiency of the 2000 smooth-bore guns now 
in Government possession, The cost of conversion, per gun, is 
about 500 dols., and if for this moderate sum a weapon can be 
sroduced equal in power to the built-up rifles of England and 
oaks (which in the former country cost 5000 dols., and in the 
latter from 8000 dols. to 10,000 dols.) the advantages on the score 
of economy alone will be very considerable, The Sin. rifle 
now being tested is being fired with a charge of 35 1b, of mammoth 
powder and 175 Ib. —— The ons hundredth round gives 
a pressure of gas in the bore of 35,000 lb. per square inch, and 
an initial velocity of 1420ft. This gun was converted from a 
10in. smooth-bore. Further trials are to be made with the same 
weapon altered to a Yin. rifle, and fired with 40 Ib, and 50 Ib. of 
powder and a 225 Ib, or 250 lb, projectile, 

TriaL Trip or THe Horpsr Drencer St. Lawrence.—On 
Tuesday during the storm this new type of dredger had a very 
satisfactory trial on the Clyde off Greenock, in a heavy sea, and in 
| presence of Mr, Ackerman, of the Admiralty; Mr. Turner, 
| representative of the Canadian Government ; Mr, Dempsey, their 
engineer ; Mr. Kinniple, engineer to the Corporation of Greenock ; 
Mr. Morton, chairman of the Clyde Light Trust; Mr, Wilson, 
Marine Superintendent of the Caledonian Railway; Captain 
Callender, and others, After dredging for some time into its own 
hopper cavity, by a change of steam-gearing the dredging girder 
and apparatus were raised on board, the propeller put — motion, 
the fastenings loosened, and the vessel instantly converted into a 
loaded screw-steamer ; when, as such, her seqa-going qualities were 
severely tested in a run of 20 miles through a -_° sea, and in 
the teeth of the gale and blinding snow-storm, The party on 
board repeatedly expressed their satisfaction with the behaviour of 
the vessel, and this new system of dredging, and their conviction 
of the great economical advantages it has over the present mode of 
dredging on the Clyde. The St. Lawrence dredges to 30ft. dept h 
of water, carries 600 tons of its own spoil, and is the second patent 
hopper dredger Messrs. Simons and Co., Renfrew, have constructed 
for the Canadian Government. The previous one steamed across 
the Atlantic in 18 days.—Glasgow News, 
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ON MOUNTING DRAWINGS AND TRACINGS. 


One of the most common details in the routine of the drawing | 


oftice is the mounting and repairing of tracings and drawings which 
have either been made on paper too flimsy to stand the wear and 
tear which they will have to undergo, or which are falling to pieces 
from the rough treatment which they have received in the shops 
or elsewhere. Like many other minor details, it often fails to 
receive the attention which, if paid to it, would be amply repaid. 
It is usually the first task assigned to a new pupil, who, from 
ignorance of the materials used and of the best method of setting 
about his work, too often ‘‘ makes a mess of it.” To avoid this, 
and to save the time which it occupies, it is a very common 
ractice to use “* tracing cloth” for all tracings which are likely to 
be frequently handled and folded. Everyone knows the disagree- 
able nature of this material. From its ‘‘ greasiness”" as compared 
with ordinary tracing paper, a “ greasiness” which cannot be over- 
come by ox-gall, it is difficult to make the ink “lie,” and, from its 
non-absorbent qualities, the lines take much longer to dry and 
are more liable to be smeared. As the ink lies on the surface the 
lines are liable to wash, and any colouring that may be necessary 
has to be applied on the back or wrong side, and any erasure that 
may be necessary, or any accidental drop of water, leaves a dis- 
agreeable white mark. It is no exaggeration to say that three 
tracings may be made on ordinary tracing paper in the time 
required to make two on tracing cloth. The method which we 
are about to describe is not only satisfactory, but very easy, and 
requires only ordinary care, and no special skill, 
wet us suppose that we wish to mount a tracing similar to 
No, 62 of our ‘Portfolio of Working Drawings.” We take a 
drawing board, which must be perfectly clean and made without 
glue in the joints, and lay it on a table, or on trestles, if possible, 
so that we can get at it from all sides. We then take a stout 
piece of calico, about an inch larger all round than the tracing to 
S mounted, and pin it down with a tack at each corner on 
another table, which we have previously covered with old news- 
papers, We then lay the tracing face downwards on the drawing 
board, and with a soft sponge wet it thoroughly all over. Then, 
raising first one half of the tracing and then the other, we flood 
the board well with clean water. The tracing now lies floating on 
a thin film of water. Then, 
taking the moist sponge and . 
commencing at the centre, A, aioe Smee: 
and working outwards towards | 
| 


B, C, D, and E in turn, we 
press the tracing down on to |. 
the board, driving the water ©; os ‘i 
out at the edges, In thesame | 
manner we work out all the | 
water from each cornerinturn, — | ; ' 
always working from the centre c 
to the edges, and taking care to 
leave no “blobs” of air or water behind us, and wiping off all 
superfluous moisture from the top or back of the tracing. By 
viewing it slantwise across the light it is easy to see if this has 
been properly done, If it is an old or badly-torn tracing we can 
easily fit any detached pieces, and, as it were, glue them down in 
their place on the board with the water. If it is necessary to 
unite two sheets, we first lay down the larger, if of different size, 
as above described, and ther the other, commencing from the 
— of junction and working outwards. Then with a stout 
rush we spread the paste-—which we suppose already prepared — 
well and evenly over the calico, beating it shevonstly into the 
interstices of the cloth and taking care to leave no lumps or 
superfluous quantity, and, if necessary, picking off any bristles 
out of the brush, &c, Then, taking it by the corners (this is the 
only part of the operation in which any assistance is required) and 
turning it over and holding it at full stretch, we lay it on the 
tracing, taking care that, as far as possible, every part shall come 
in contact at the same moment. Once down it must not again be 
lifted, or it will probably pick up any loose pieces and remove 
them from their proper positions. Then, with the wet sponge, we 
proceed to press down the cloth in the same manner as we have 
previously spread the tracing, driving all air bubbles out at the 
edges and wiping off all 
_A superfluous moisture, 
Then, turning back each 
- 3 corner in succession, as at 
on Bi, till we can just see 
the corners of the tracing, 
‘| we stick in four tacks or 
a drawing pins, not to hold 
it down, but merely to 
mark the corners, A, A 
| in the diagram is the 
| board; B, B, the cloth, 
A A Bi, one of the corners 
’ turned back; ©, C, the 
tracing underneath ; C), C,, tacks at the corners. Then, pressing 
the corners down again, we set it aside todry. If wanted in a hurry 
it may be dried, not too quickly, before the fire, allowing at least 
two hours for this — but it is better to allow it to dry slowly 
and leave it until the next day. When dry cut with asharp knife 
from tack to tack, and the tracing will fall off. If the paste is 
good it will be easier to split the paper than to tear it off the 
cloth. The remaining strips of cloth may then be torn off the 
board, and the board washed free from all traces of paste for 
future use, 
_ It might be erent that the colouring would ran and the 
lines be found all blotted and blurred after such rough usage, but 
such is not the case, Indian yellow, if laid on too thickly, will 
occasionally run, but not toa serious extent, and in such a tracing 
as No, 62 of our * Portfolio of Working Drawings” the heavy 
sectional lines of Prussian blue marking the edges of the boiler 
plates would probably be found printed off and reproduced on 
the board, but not blurred or smeared. But the best plan, if a 
very neat appearance is a sine qué non, is to colour the tracing 
after mounting. The tracing will be found to have a surface for 
colouring far superior to the best drawing paper, and as all super- 
flous ink has been removed by the process, lines and figures may 
be washed over in the most careless manner without any fear that 
they will run, Those who know the care required to wash over a 
heavy dotted line will fully appreciate this advantage, 

The absence of all distortion is a most remarkable feature in 
tracings mounted as above described, and may be readily tested by 
applying a straightedge toany line. Any expansion or contraction 
is equal in all directions, and may be almost entirely obviated by 
a careful adaptation of materials. Very thin tracings should not 
be mounted on very thick cloth, or vice versd. It will also be 
found that some | a will expand very much more than 
others, and, as is well known, will, if left free, contract upon 
drying to less than their former dimensions, But this tendency is 
counteracted not only by the fact that the tracing remains 
oa - pe : —_ dry ,~ cut off, — mes fact that 

e clo not contract upon ing, especi if the i 
well beaten into its intersticon eee 

So far, we have described the process as applied to thin tracings, 
but it is equally applicable to torn drawings upon thick paper and 
to drawings made on the commoner sorts of rawing paper when 
it is not thought worth while to employ the superior qualities 
which are sold ready mounted on loth. By soaking old and 
valueless drawings and tracings in water for a few hours the cloth 
may easily be peeled off and used again, If it is desirable to leave 
a margin wider than that on the unmounted tracing, the cloth 
may be detached from the board where it adheres at the edges by 
using an ivory paper-cutter or a feather-edged scale, If small 
parts of the tracing have been torn out and lost the cloth will, of 
course, adhere to the board at these points, and must be carefully 
detached in the same manner, If desired, stout paper may be 
used instead of the cloth, though not so good or so applied. 
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Of course, white calico must be used, as unbleached cloth shows 
an unsightly colour through the tracing. If any corrections or 
erasures should be y wer d the following plan :— 
To take out a line, fill a drawing pen with clean water, and, 
setting it at a rather coarser pitch than the original line, rule over 
the line. Let the water lie for a few moments, then dry with 
blotting paper, and rub out with soft india-rubber. By vepentiog 
the process once or twice the line will be perfectly e . The 
surface may then be polished with the ivory paper-cutter or with 
the blade of a knife. To take out a blot or a shade of colour use 
a wet brush instead of the drawing pen. An obstinate blot may 
be removed by scratching it out with the point of a drawing pen 
dipped in clean water, blotting the water off the tracing as often 
as it gets discoloured. This proceeding, however, will not 
improve the drawing pen. 

We will next suppose that it is desired to mount a plan or a 
map (such as one of the quarter-sheets of the Ordaance Survey) in 
sections so as to fold for the pocket or for insertion into a book, 
These maps usually have a very liberal margin, which, as so much 
waste paper, is better cut off. Having decided on the final size 
prick the corners through, 
asat a,a,a,a. Turn it o 
_— — and = 2 aoe: ae 

ines all round from pric - > 2 
to prick, Then mark it | ae r ite 
off into the requisite | 
number of squares, which ti 
must, of course, be of % é 7 8): 
exactly equal size. Then | ; 
number the squares in 
succession before cutting. oe —_—— = 
If this is not done some ’ 
comical results will often 
occur through the sections y . 
being mounted in wrong sequence. Then cut it up. It is as well 
to leave a slight margin, a8 shown by the dotted lines at b, b, b, b, 
so as to allow the edges to be finally trimmed up with a sharp 
knife. Then with a black-lead pencil rule two or more lines on 
the drawing board at right 
oo angles to each other, as 
ig Ot d, d. Then, having 
soaked each square for 











2 ar 
| about half a minute, lay 
| them one by one on the 
° c} wetted board, commenc- 
€ * ing with the centre sec- 


tions 2, 3, 6, 7, and leaving 
about an eighth of an inch 
between each section. 
When these have been 
properly placed and stuck 
down the others, as 4, 
will follow, Then apply the —— cloth, as above directed, In 
removing & map thus mounted in sections from the board it will 
be found that in the narrow spaces between the sections it will 
probably adhere to the board, »nd the paper-cutter must be used 
to detach it, care being taken not to “start” the edges, and 
especially the corners, of each section with the edge of the cutter, 
If the map is to be attached to a book or case, a margin of cloth 
must be left on that section which is to be attached, When 
removed from the board fold it carefully in the manner which 
appears most handy (in the above instance first along the line ¢, ¢, 
and then along the other lines backwards and forwards alter- 
nately), and press it fora short time under a heavy weight. It 
will afterwards naturally and wichout difficulty fold in the same 
manner, In the case of a larger map with three or four rows of 
sections, first fold all the horizontal and then all the vertical 
lines, or vice versd, and always in a zig-zag form, alternately in 
and out. The above process, though rather complicated to 
describe upon paper, is remarkably easy to put in practice. There 
is, however, one class of drawings, or rather engravings, to which 
it is not applicable. We allude to those upon unsized paper, such 
as is employed for the French Government maps and for some 
lithographs, This when wetted becames as tender as wet blotting 
paper, and is very difficult to handle, We have sometimes 
employed the following process ;—Having arranged the sections, 
dry or only slightly damped, on the board, we strain the cloth, 
which must be of an open texture, tightly above them, and then 
apply glue, as hot and liquid as possible, to the back. This, pene- 
trating the cloth, will produce the required adhesion, The best 
testimony to the process which we have described is that in every 
office where it has been introduced it has superseded all other 
methods, 

We make no apology for repeating an excellent recipe for paste, 

which we quoted some years ago from ** Vanderdecken’s Yarns for 
Green Hands” (see Tut ENGINEER for November 20th, 1868) : 
** Next, you will require a good paste, that will neither decay nor 
become mouldy ; therefore, mix good clean flour with cold water 
into a thick paste well blended together, then add boiling water, 
stirring well up until it is of a consistency that can be easily and 
smoothly spread with a brush ; add to this a spoonful or two of 
brown sugar, a little corrosive sublimate, and about half-a-dozen 
drops of oil of lavender, and you will have a paste fit to fasten 
the teeth in a saw.” We may add that the paste is none the 
worse for being a day or two old. 
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PUMPING ENGINE AT LYNN, U.S. 

PROBABLY the highest duty that has ever been reached by any 
pumping engine in this country was about 120 millions, This 
exceptional duty appears to have been performed for only a 
short time. Taylor's well-known Sin, engine, gave out a duty of 
108,000,000 per Lewt. of coal; and it has been stated that one of 
the Chelsea pumping engines has reached the extraordinary duty 
of 130,000,000 ; but we are not aware that the statement has ever 
been properly authenticated, It iscertain that, in the present day, 
we hear nothing of similar extraordinary performances, and the 
average duty of Cornish engines is much nearer to 50,000,000 than 
to 100,000,000. This ciroumstance lends additional interest to the 
engine which we illustrate here and at pages 450 and 454 ; because 
it is stated by a competent board of engineers, who tested it ex- 
haustively, to have realised a duty equal to nearly 104,000,000 
rec 100 Ib, of coal consumed. And this is the more remarkable, 

cause, in this country at all events, it has been largely held that 
no rotative pumping engine can pare in y with the 
single-acting Cornish engine. The engine was constructed from 
the designs and under the patent of Mr, E, D, Leavitt, jun., of 
ar, Massachusetts, by Messrs. I, P. Morris and Co., 

gineers, Philadelphia—a firm well known as makers of heav 
machinery. The engine was made to the order of Mr, G. H. 
Norman, who took a contract for the supply of the town of Lynn 
with water. The conditions of lift and delivery will be seen 
further on, 

There are many novel features in the engine, which have been 
og oe by the designer, the most noticeable of which, as shown 
n the out, is the arrangement of the steam cylinders, which are 
placed under the beam centre and incline outwardly, so that their 
pistons aro ted to the opposite ends of the beam, and move 
in opposite directions. The top of the high-pressure cylinder 
exhausts, therefore, into the top of the low-pressure cylinder, and 
the bottom of the high-pressure cylinder into the bottom of the 
low-pressure cylinder. By this arrangement the passages between 
the two cylinders, at least at the bottom, are made very short 
and direct, A single valve controls the connection between the 
two cylinders at the bottom, whilst two valves are used in the 
connection at the top, one close to each cylinder, so that the 
capacity of this passage is not added to the clearance of the high: 
pressure cylinder when being filled with steam, nor is it exhaus 
when the low-pressure cylinder is exhausted. It thus 
answers, in some measure, to the of a compound marine 














engine. Both cylinders are steam-jacketed at sides and ends, and, 
together with the steam connections, are clothed with asbestoe 
covering, and laggec wi +h black walnut. 

It will be seen the ; i: our full-page engraving the high-pressure 
cylinder appears e* the same diameter as the low-pressure 
cylinder ; thie is duy to the fact that the lagging has been kept 
away from the body of the cylinder, an air space being thus 
formed between the two, All the steam valves are of the gridiron 
form, and are moved by revolving cams, which have grooves of 
proper shape cut in their sides, in which run steel rollers on pins 
projecting from the sides of rocker arms. Those for the high- 
pressure steam valves are composed of two discs, fitted closely 
together, but notattached. One of these discs, forthe opening move- 
ment, is keyed fast to the camshaft, and has its outer edge of the 
proper shape to open the valve, so as to give it the required lead ; 
the other, for the closing movement, has on its inner side a pro- 
jecting lip, whose interior edge has the proper shape to move the 
rocker arm so as to close the valve. This latter plate is not keyed 
rigidly to the camshaft, but is driven by a double feather working 
ina alot cut iv its boss parallel with the bore, and also working in 
a slot cut in the shaft at an angle with the axis, so that any 
motion given to the feather in the line of shaft changes the rela- 
tive position of the cam with its shaft, and consequently with the 
crank, thereby causing steam to be cut off earlier or later, The 
motion is imparted to the feather by the governor. 

The air-pump is double-acting, and worked by a oonnection 
with the beam. The discharge from the hot well is ino the pump 
well, and the boiler feed-water is drawn from the hot well by an 
independent donkey steam pump. 

The pump is of the Thames Ditton variety, bucket and plunger 
type. There is a supplementary pipe and valves to reduce the 
friction incident to the passage of the water through a single bucket 
valve in the piston. The valves are of the usual double beat form ; 
the bottom, or foot valves, are seven in number, the upper valves 
three—one in the piston and two in the supplementary passage ; 
each of the exterior bottom valves has an independent cover on 
the chamber, for the readier inspection and removal of the valves. 
To supply air to the air chamber there is a small air cock on the 
lower valve chamber, The air drawn in through this cock on the 
up stroke of the pump somewhat reduces the quantity of water 
discharged by the pump. Careful experiments, previous to and 
in the early part of the test, established the effect of this cock, by 
measurements at the weir, and an uniform opening of this cock 
was kept during forty-eight hours of the trial. During the other 
four hours the average loss of action was a trifle less than during 
the forty-eight hours, during one hour the cock being completely 
closed, 

The boilers are two plain horizontal tubes set in brickwork, fired 
beneath, flame —- | the length of the boiler and returning 
through a number of Sin. tubes to a front connection, thence 
passing up into a single flue on the top of the boilers in brickwork, 
and to the chimney. There is no clothing at the front end of the 
boilers, There are automatic dampers attached to the boilers, 

The water is drawn by the pump trom a large well, supplied by 
a main from the collecting pond, and discharged through a 20in, 
force main. This main is of cast iron for a portion of its length, 
thence by a cement-lined sheet-iron pipe of the same diameter, to the 
bottom of a gate-house in the service reservoir. During the experi- 
ment to which we shall come presently, it was thence conducted 
by a vertical cast iron pipe of eufticient height to discharge into a 
wooden trunk, connected with a weir box, where the capacity of 
the pump was determined. : : 

The principal dimensions are shown in the following table ;—~ 





Diameter of high-pressure cylinder ...0 ... see eee V7 din 
ee low-pressure * eee + ose eee = SGIN 
high-pressure piston rods oe «= 
low-pressure piston rods oo. Syin 


air pump Oe ae ae ee ee eee 
pump barrel ... ose cee vee wee eee | 2G yhin 


plunger a ae ~ coo cos DSgin. 
bottom and supplementary valves out 
side lower seat... ... ° coo cco «68 Shin, 
a bottom and supplementary valves inside 
upper seat... ese eee os cco «68OMR, 
piston valve, outside lower seat .., 22in 
es piston valve, inside upper seat’... ... LO 4in. 
a ee eee 26 hn 
Length of stroke of steam and water pistons ... 0... 7ft 
a 7 BIC PUMP ee vee cee tees 4idin. 
Distance between end centres of beam wg. we we NE 
Steam lead, high-pressure cylinder, top. a ae 
o ° bottom ... 0 w. =O 
low-pressure - COP cee ccs cee OR 
- ° o Beste cee one 1 in, 
Exhaust lead, high-pressure ,, COP noe vee coo git 
mn - bottom aie _ vai" 
low-pressure —,, top ... > Ain 
ms mn bottom ... — in 
Closure before end of stroke 
High-pressure cylinder, top eT Mt MTT Tree LL 
= WOCEOH cee cee eee we ee = DO} fin, 
Low-pressure a top a ee ee ee ee 


s WOTTON... vee see ave vee Sin 
Clearances 
High-pressure cylinder, top *0231 of vol, of cylinder, 


bottom... ow. “OS00 - - 


Low-pressure ” top ave owe “OLO9 
aa bottom... ... “O104  ,, ” 
Top connection between cylinders ,,. ‘0154 of high-press, ,, 
Weight of fly-wheel 2... .s0 see vse tee nee wee (LOT tone, 
Weight of beams... see see vee cee nee 4°2 tons, 
Weight of moving parts connected with beams eee «6 tons, 
Boilers : 

Diameter of shell ... see coe cee tee nee ove OM. 

” steam Grum ... we cee oe tee eee OM 

” steam tubes ., 0 ose see ces wee owe Sim 
ee ere ee we |} 
Height of drum .0. coe 0c. ces coe coe vee coo Gf. 
Length of grate 11. 10 coe cen ose ove oe wee MR. 
yf eee ee ee kf 


Force main ; 
Length of force main from pump to top of vertical 
pipe at reservoir... 0. see see vee nee vee | 19OETE. 
Height of top of vertical pipe above bottom of well 163 34ft. 


The engine was made the subject of an experiment carried 
out with all the elaboration for which American engineers are 
famous, and this experiment has resulted in two reports to 
the public water board of Lynn, for the first of which alone we 
can find space in full, It runs as follows : 

= ly to your request, we have made a test trial of the 
pumping engine connecte with your works, and now respectfully 
present this our first report. 

“The character of the engine being entirely different from that 
prescribed in the original specifications, it seemed to us that the 

of lucting the experiment, and of determining the 
capacity and duty of the engine, was left without restriction to 
our judgment, and in this view “peed chairman concurred, 

‘As the pumping engine at Lowell is very similar to yours in 
construction = performance, we have followed the modes of 
test that were adopted at the late trial there. The engine was 
started at 8.50 am., December 10, 1873, but the test was not 
considered to have commenced till 11 a.m., and it was concluded 
at 3 p.m., December 12, making the duration of the trial fifty-two 
hours, without stop. The engine at the conclusion of the test 
continued its work, the fires and water in the boilers being kept 
as uniform as — and the duration of the experiment was 
established by inspection of the firing as shown on the coal profile 


Th ty of the pump was determined by weir measures 
Eee boas bam 8 ome, 6 mn, Decembes 
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10th, and three hours, from 3 p.m. to 6 p.m., December | 
11—and the actual delivery was found to be ninety-six per cent. | 
of the capacity as given us by Mr. Leavitt, the mechanical | 
engineer who designed the machine. The capacity of the full 
pump is 194°37 gallons ; the delivery per revolution, as determined | 
by weir measurement, was 186 55 gallons; the number of revolu- 
tions made in the fifty-two hours was 57,357; and the total 
quantity of water delivered at the reservoir during that time, 
10,700,163 gallons—or the delivery was at the rate of 205,772 gal- 
lons per hour. The delivery required by the terms of the contract 
is 200,000 gallons per hour. 

‘*The duty was established as follows:—The area of the pump, 
by our measures of the diameter, is 534°53 square inches. The 
load was determined from a gauge on the main, near the pump, 
the average reading of which was 64°20 lb. ; the difference of level 
between centre of gauge and surface of water in the pump-well, 
reduced to pounds, 8°21 1b. ; allowance for friction and bends of 
main, between gauge and pump-well, as at Lowell 1°00 Ib. ; total 
pressure per square inch, 73°41 lb. The length of stroke, as 
measured, was 7ft. 

“*From the above data and the number of revolutions, the work 
done at the pump was determined, no deductions having been 
made for loss of action. The coal was picked Lackawanna coal, | 
and the contractor was allowed to make use of any coal from the 
cinder that he deemed of value as combustible, but no credit has | 
been allowed for screenings or unconsumed coal. The coal has | 
been cha,ged against the machine in gross, and the total em 
fed into the furnaces during the fifty-two hours was 15,160 1b, 
The division of the pounds-feet of work by the weight of coal 
determined the duty, and the result is 103,923,215 pounds-feet 
for every 100 1b. of coal fed into the furnaces, 

“The duty given by your engine is, so far as we are aware, the 
highest that has ever been obtained by trial test of any pumping 
engine in this country, and we believe that in the future it will 
make a good record for itself—a record that will confirm the 
wisdom of your action in adopting so novel a form of machine. 
The arrangement of parts, though unusual, appears judicious, and | 
to have been well considered. The framing is particularly worthy | 
of mention, as showing a distribution of material favourable for_ 
strength and rigidity.” | 

The report is signed by Messrs. Wm. E. Worthen, J. C. Hoadley, | 
James P. Kirkwood, Chas. Hermany, and Jos. P. Davis ; and is | 
dated, Boston, Dec. 13th, 1873. 

The second report is very voluminous, and minutely details the 
arrangements adopted in the engine and boiler-house during the 
experiment ; but the committee draw no conclusions from the re- 
sults obtained, other than those given in their first report, leaving 
them to be worked upon by those who think proper. We annex 
diagrams slightly and carefully reduced, and we find it by no 
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means easy to supplement them with a summary of the results, 
as the report is rather involved. Theaverage effective pressure in 
the high-pressure cylinder was—top, 45°52 lb.; bottom, 43°38 lb. 
In the low-pressure cylinder—top, 10°18 lb.; bottom, 11°55 Ib. 
—— = per minute, 18°38 nearly. The boiler pressure averaged 
ioe le 
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27fin. and 28in., the barometer being nearly 30in. at the time. 
The temperature of the injection water was 40 deg. to 41 deg., 
and that of the feed 91 deg. to 96 deg. The total consumption of 
water appears to have been 130,0401b., and of hand-picked Lack- 
awanna coal 11,320 lb., from which it would follow that the boilers 
eva 


LOW PRESSURE CYLINDER 


BOTTOM 








close of the trial there were left 474 1b. of cinders, 336 lb. of screened 
coal, and 335 Ib. of very fine coal, all of which had been charged 
on the grates. If we count the cinders as equal in value to one- 
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| consumption given above 908 Ib. of coal, leaving the true consump- 


The vacuam ranged during the experiment between | 
| with the design, while as regards the report, it is difficult to re- 


are unable to reconcile the two statements. 
| given in the first ri tto be 


tion 10,412 lb., or 12°4 lb. per pound of coal.* 

We can hardly pass over without remark a design and a result 
so remarkable as those presented by this engine, and the report of 
the board of investigation. As, however, we have no detailed 
drawings of the engine before us, we are unable to deal satisfactorily 


concile some of the statements with our own English experience, 


| and yet more difficult to believe either that the board made a 


porated as nearly as may be 11°5 Ib. per pound of coal. At the | 


| even with the very 


mistake, or falsified figures. 

As regards the engine, the first point that strikes us is its extreme 
ugliness ; this is a small matter, of course, but the angular position 
of the cylinders adopted to get them close together /ooks awkward, 
at all events. Again, the engine appears to us to be extremely 
light in all its parts for the work it has to perform. The initial 
load om the high-pressure piston is 10,947 lb., or nearly 5 tons. 
This, as well as the strain caused by the fly-wheel just after 


| turning the centre, must be transmitted through the double cast 


iron beams, with the shock inseparable from pumping against a 
high lift. But the double beam weighs only a little over 4 tons, 
although it is 13ft. long. If these beams were made of English 
cast iron, we venture to think they would very soon come to grief. 
Again, the diameter of the fly-wheel is enormous considering its 
weight, and we should fancy that it must be very difficult to keep 
the cylinders secure and in line, and to prevent leakage due to 
expansion and contraction in the pipe connecting the top valve 
chests. If the engine is long-lived the fact will reflect very great 
credit indeed on Messrs. Morris, The design of the pump is, on 
the whole, good. We shall not commit ourselves further in the 
expression of an opinion about the merits of a design which our 
readers will estimate in various ways, no doubt. 

As regards the report, the first point that strikes us is the 
enormous evaporative efficiency of the boilers, No such duty has 
ever been got out of an English boiler, with any coal, under similar 
conditions. The grate area appears to have been 55 square feet ; 
and if we make no allowance for dead plate, coal was burned at 
the rate of less than 4 lb. per square foot of grate per hour. But 
doubtful advantage which this slow combus- 
tion would give, it is almost impossible to believe that boilers 


| with 3in, tubes, and feed-water at 96 deg., at the most, could have 


| evaporated much over 91b. We know by experiment that double- 


| flued Cornish boilers of the best type, 


very carefully fired with 


the very best Welsh coal, and supplied with feed at deg., can 
scarcely be got to really evaporate 101b.; and we are, balancing all 





* In the first report this consumption is given as 15,1601b., and we 
Assuming the consumption 


, then the evaporation per puund of 


correct, 
gra | coal would be 8 57 1b., which does not quite agrce with « stutement made 
Lalf the weight in coal, we have thug to deduct from the coal by Mr, Leavitt, and referred to furtier ex. 
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IRRIGATION WORKS IN ITALY. 


(For description see page 441.) 
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th babiliti lied to believe that the boilers supplied | jackets.* The question arises, is it ble to get a horse-power 

axtonely erye They the Ang if they did not actually Shine. out of 15°3 lb. of wet steam ? AS nad Mr. Leavitt states 

=; if oa this hypothesis, we =~ at once met a = > 
ilemma that the engine developed one horse-power, according = , a, ae 98 7 

a private statement made to us by the patentee, with 15°3 1b, of | onto = ot oa — = .. ye Ay 

water, including the {re-evaporation of that condensed in the water condensed during one hour, 





that the consumption of fuel is 1‘7341b. per horse per hour, which 
corresponds to an evaporation of less than 9 1b., which is just 
about what we should expect from the boilers in question. 

When we come to the actual performance of the engine in 
regular work, we find that altheugh the duty is still excellent, it 
is nothing like so high as that obtained during the experiments, as 
will be seen from the following report :— 





Table showing the Performance of the Pumping Engine at the Lynn 
Waterworks for the four months ending March 31st, 1874. 


Dec , 1873. Jan., 1874. February 





Number of revolutions .. .. 237,844 270,300 242,81" 
Pounds of coal vsed for firing 
and banking .. 7 75,900 91,770 78, 9% 80,100 


Number of gallons pumped 
into the reservoir, allowing 
4 per cent for loss of action 
\ oo). eee ee 

Average lift in feet, including 
SD. on on. on sn. 167°24 161°00 164°15 164°08 

Number of gallons delivered 
into the reservoir per pound | 
of coal ae a 584°58 549° 46 571° 1 595°59 

Number of gallons raised 100ft. 
high per pound of coal.. .. 977°67 901°12 9142°39 O77°24 

Duty in foot-pounds per 100 lb. | 
of coal, calculated from the 
pressure as shown by the 
gauge and the total amount! 
of coal used for firing and 
banking, no deduction made 
for ashes orcinders ., .. $4,890,504 79,248,097) 81,826,614) 84 852,80 ; 


44,369,798 59,421,465 45,296,575, 47,706,991 





COST OF PUMPING. 
Coal for firing and running, 306,520 Ib. at 7°50 dols. per net Dols. 


ton... a ae ee ee a ee ee ee ee Ot. ee 
Coal for banking, 20,150 lb, at 8.50 dols per net ton... ... 8&5 64 
Wood, 2 cords, at 11 dols. percord... ... ss see ae ee 22 00 
Coal for heating, 39,300 lb., at 7.50 dols. per net ton... ... 147 «49 
Oil, waste, packing, and stores ee ee ae 65 06 
ee ee ee ee ee ee ee ee ee 10 75 
a 164 97 
ee | ea ee ee ee eee 650 00 
2,295 36 
Dols 

Cost of raising 1,000,000 gallons into the reservoir ... ... 12 22,34; 
Cost of raising 1,000,000 gallons Ift. high ... ... see ses 7 ghty 
Cost of coal for raising 1,000,000 gallons into reservoir... 6 90yif, 
Cost of coal for raising 1,000,000 gallons Ift. high ... ... ive, 

Lynn, April 10th, 1874, Danie WaALpes, Supt. 


In conclusion, we wish to state that we are indebted to the 
courtesy of Mr. Washington Jones, of the Port Richmond Iron- 
works (I, P. Morris and Co.) for the photographs, drawings, and 
reports from which our information has been derived. 
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Grants and Datesof Provisional! Protection for Six Montbs 


2693. Improvements in the manufacture of Svcar, and in apparatu 
therefor, Edmund Hunt, Glasgow, Lanarkshire, N.B.—A communica- 
tion from Jacob Charles Lionarous and John Peter Prass, Paramaribo, 
Surinam.—4th August, 1874. 

3669. Improved Money Receivino and Carckinc Apparatus, Thomas 
Hall, Haverstock-hill, London.—24th October, 1874. 

3915. A new or improved mode of ADaPpTinc BaLt-wounp Tureap for use 
in Hayp or Macuive Sewino, Gavin Spiers, Glasgow, Lanarkshire, 
N.B.—14th November, 1874. 

3931. Improvements in Boots and SHoes, Philip Holland, Brixton-road, 
Surrey.—1l4th November, 1874. 

3963. Improvements in Sockets for Bo.ts, Stups, Vatve-Box Covers, 
and Covers for Post Sockets, William Henry Dowland, Weymouth- 
street, New Kent-road, Surrey.—18th November, 1874. 

4055. Improvements in Macuines or Toots for Dritiixoc and SHapino or 
Pianino, Edward Weild and James Geoffrey Cochrane, Gorebrook Iron- 
works, Longsight, near Manchester. 

4057. Improvements in apparatus or appliances to be used in Untoapino 
Buk Carco from Sups’ Ho.ps, William Poulsom, Liverpool. 

4058. Improvements in CaRTRipce Sxue.is, Edward Thomas Hughes, 
Chancery-lane, London.—A communication from Wilbur F. Parker, 
Meriden, New Haven, Connecticut, U.s. 

4000. Improvements in Cuarrs for Scrprortino the Rats of Rartways, 
Edward James Grice, Newport, Monmouthshire.—A communication 
from R. 8. Kirkpatrick, Brussels, Belgium. 

4061. Improvements in machinery for Winptnc Two or More Yarns or 
Tnareaps of Corton and other fibrous materials on to Bonsins or SPooLs 

reparatory to doubling the same, Joseph Stubbs and Jobn Corrigan, 
anchester. 

4062. Improvements in CrrcuLar KyittTino Macuinery, and in the mode 
of working such machinery, William Tertius Rowlett, Leicester. 

4064. Improved construction of UmBreLias, SunsHapes, Tents, and other 
similar articles, Isac Louis Pulvermacher, Windmill-hill House, Hamp- 
stead, Middlesex.—26th November, 1874, 

4065. Improvements in Presses, more especially adapted to those used 
in Moucpine Grass, John Sowerby, Gateshead-on-Tyne, Durham. 

4066. Improvements in machinery and apparatus applicable to Twist 
Lace Macuines, George John Newton, Old Radf. rd, Nottinghamshire. 

4067. New or improved Naixs, Bupps, Sprics, and Rivets, and improve- 
ments in the means or mechanism employed for manufacturing the 
same, Peter Purdie, Glasgow, Lanarkshire, N.B. 

4068. Improvements in machinery for Rotuina Tea-Lear, William 
Stewart Lyle, Dibrooghur, Assam, India 

4070. Improvements in Looms for Weavine, and in apparatus connected 
therewith, John Smith, Bradford, Yorkshire. 

4071. Improvements in Buttons, and in fastenings for the same, Alex- 
ander MacMillan, London. 

4072. Improvements in Screw Propeccers for Suips and other navigable 
vessels, William George Rothwell, Liverpool. 

4073. Improvements in Suot or Provectices, and in the construction and 
mode of mounting ordnance for discharging such projectiles, Philippe 
Pieri and William Smith, Salisbury-street, Strand, London. 

4074. Improvements in Kwittinc Macarnery, Jobn William JLamb and 
Samuel Lowe, Nottingham. 

4075. Improvements in E.ecrric Tececrapus, Sir James Anderson and 
William Henry Ash, Old Broad-street, London. 

4076. Improvements in EscaPements, Benjamin Joseph Barnard Mills, 
Southampton-buildings, ndon. — A communication from Messrs. 
Tiffany and Co., New York, U.S. 

4077. An improved method o: and apparatus for Repatrixe Sprnninc 
Rixos, William Robert Lake, Southampton buildings, London.—A 
communication from Charles Albert Shaw, Boston, Massachusetts, U.8. 

4078. An improved machine for Lastinc Boots and Sxoes, William 
Robert Lake, Southampton-buildings, London. — A communication 
from Francis D. Ballou, Abingdon, Massachusetts, U.S., and George W. 
Copeland, Malden, Massachusetts, U 8.—27th November, 1874. 

4079. An improved composition suitable for Preservine the Borroms of 
Suips, Boats, and other similar vessels, George Younghusband, George 
Thomas Younghushand, William Rockliffe, and James William Rock- 
liffe, Sunderland, Durham. 

400u. impre in the facture of Iron and Srex1, which im- 
rovements are partly applicable to other purposes, William Alexander 

yttle, The Grove, Hammersmith, Middlesex. 

4082. Improved arrangements and apparatus to be applied to Larus for 
Suarine Woop, Bons, Ivory, and other substances or materials to an: 
oval form, John a Birmingham. 

4083. An improved mode or method of CommunicatTine between the: 

Guarp of a Tratn in Motion and the Station Master during the 

transit from station to station, George Pocknell, Exeter, Devonshire. 

4084. Improvements in the mode of and apparatus for Coo.ine Ark for’ 

cooling and ventilating purposes, Alfred Viucent Newton, Chancery- 

lane, London.—A communication from Captain T. J. Willans. 

4085. Imp: ts in the fact of Srraprs or Betts for Drivixo 

Macuinery, Eustace Wigzell, Joseph Pollit, and William Mellor, 

Sowerby Bridge, Yorkshire. 

4088. Improvements in LusricaTinG APPaRaTOs for the SPINDLE-sTEPs and! 

BousTers of SPinninG Frames, and for other bearings, William Robert 

Lake, Southampton-buildings, London. — A communication from: 

Charles Albert Shaw, Boston, Massachusetts, U.S. A . 

4089. Improvements in Lamps, Frank Rhind, Brooklyn, Kings, Naw 




















¥ 8. 
4090. A new or improved Inx-PEncit, Joseph Letiere Petit, Birmingham 





es 


en nega 





—_—-o 


ae ae 


ear 


a 


ee: 











456 


THE ENGINEER. 


Dec. 18, 1874. 








4091, Improvements in Roaps and other ways, and in the preparation of 
blocks of wood suitable for such roads and ways Charles Llewellyn 
Light, Great Winchester-street Londen, 

4002, Improvements in machinery for CocLectine and Turntnec Hay and 
Loose Straw, James William Wagstaff, Moor, near Pershore, Worcester- 
shire.—28th November, 1874. 

4093. Improvements in Mrtatiic Fences Benjamin Green Devoe and 
William Lowther Walker, Kenton, Hardin, Ohio, U 3. 

4094. Improvements in the method of and apparatus for Extracttxe the 
Juice aud CrysraLuisaste Matrer from Sugar Cayeg, and after 
manipulation of the same, George Walters Risien, Water-street, Liver 
pool.—A communication from William Russell, Demerara. 

4095. Improvements in apparatus employed in the Wasuinea and 
Cixansine of Woot and other fibres, John Clough, Manchester-road, 
Bradford, Yorkshire. 

4096. Improvements in appiratus used in Forminc Mov ps for the Cast- 
inG of MeTacs, Samuel Farnsworth and Samuel Sansom, Mansfield, 
Nottinghamshire. 

4097. Improvements in InvALip Bepsreaps, William Jack, Culford-road, 
De Beauvoir Town, London. 

4098. A new system of CarLpReEn’s CARRIAGE with TuRNING Bopy, Fran- 
cois Louis Vanden Dale and Ange Vandenweghe, Brussels, Belgium. 
4099. Improvements in Connectine the Straps of Harness, George Denis 

Sampson, Brentwood, Essex. 

4100. Improvements in the construction and arrangement of Steam 
Borers, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Christian Rudolph Bergreen, Roitzsch, er 

4101. Improvements in Sewinc Macutnes, Thomas Brigham Bishop, 
Regent-street, London,—Partly a communication from George Henry 
Bishop, Newport, Maine, U.S. 

ba gece in WinpMILts, Charles Vincent, Belfast, Antrim, 
Ireland. 

4103. Improvements in hives or apparatus for Breepino or CULTIVATING 
Ovstexs, Auguste Michel, Lorient, Morbihan, France. 

4104. Improvements in the means of SuspeNDING and CoNTROLLING the 
Morion of Bertrus, Canins, Soras, Tasves. and other like articles in 
Suirs or in TrRavEvLLING Careriaces, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Thomas Pownal 
Ford and Thomas Scott Dick, Brooklyn, New York, U.S. 

4105. Improvements in the construction of KecritintarR Wes Looms, 
Arthur Charles Henderson, Southampton-buildi Holborn, London. 
—A communication from Madame Auroy, F’aris. 

4106 An improved apparatus for Lypicatiso and Recorprxe the State 
of the Tipe, George Augustus Adams, Pel, Isle of Man. 

4107. Improvements in the construction of Furnaces for steam boilers 
and other purposes, John Aiken Salmon, Manchester. 

4108. Distncrustine and Preventinc the IncrustaTions in Steam 
Boiters, Jean Baptiste Deluy, Finsbury-circus, London.—30th Novem- 
ber, 1874. 

4110. Improvements in Snop Fixtures, chiefly designed for grocers and 
corn-chandlers, Thomas William Wilson, Woodbridge, Suffolk. 

1113. Improvements in Rartway Crossixcs, Hamilton Lee Smith, West- 
minster-chambers, Victoria-street, Westminster. 

4114. Improvements in Pickine Sticks employed in Looms for WEAVING, 
and in apparatus connected with the manufacture thereof, Charles 
Wright, Bradford, Yorkshire. 

4116. Improvements in the means and apparatus for Assortinc Na1zs, 
John Imray, Southampton-buildings, Chancery-lane, London.—A com- 
munication from John Coyne, Pittsburg, Pennsylvania, U.S. 

4117. Improvements in the mode of and apparatus or machinery for the 
TreaTMENT of Fipre and manufacture of Pur, and in the recovery of 
chemicals used, Carl Heinrich Roeckner, Newcastle-on-Tyne, North- 
umberland. 

411s. Improvements in apparatus employed for CoLLectinc Fares, 
Ouecks, or TICKETS on Pustic Conveyances and other places, Joseph 
Kaye, Kirkstall, near Leeds, Yorkshire. 

4119. Improvements in machinery for Winprnc Yarn or THreEaD, John 
Boyd and Thomms Alexander Boyd, Shettleston, Lanarkshire, N.B. 

4120, Improvements in the Permanent Way of Rattways, Alexander 
Melville Clark, Chaucery-lane, London.—A communication from Léon 
Jucqueau, Paris. 

4121 Improvements in apparatus or apy for R xG LEVER 
Weicuino Macuines Automatic or Se.r-RecisterinG, John Parkinson 
and Hugh Morgan, Liverpool, and Peter Eadington, Lancaster. 

4122. Improvements in Rotary Pupp.tino Furnaces, Ephraim Allcock 
Jones and John Allcock Jones, Middlesbrough, Yorkshire, 

4123, Improvements in ARTIFICIAL PaLates, John Henry Jobnson, 
Lincoln’s-inn-fields, London. —A communication from Jacob Peyer, 
Berne, Switzerland. 

4124. Improvements in and additions to Reapinc and Mow:nc MACHINES, 
James Theodore Griffin, Worship-street, Finsbury, London.—A com- 
munication from Walter A. Wood, Hoosick Falls, New York, U.S. 

4125 Improvements in Cuarr-cuTrinc Macuines, Edward Nayler, 
Dudley, Worcestershire. 

41%. Improvements in Steam Enorxe VAcves, William Henry Dugard, 
Birmingham, 

4127. improved apparatus for DRawino orr Wine, Beer, and other liquids 
from Casks, and TRANSFERRING such Liquips to BoTTLes or other 
receivers, William Shanks, Kentish Town, London. 

4128. Improvements in Sewinc Macarnes for stitching button holes and 
for other purposes, and in the stitch produced thereby, Alfred Vincent 
Newton, Chancery-lane, London. — A communication from John 
McCloskey, New York, U.8., and Deborah Catherine Folk, Brooklyn, 
New York, U.S. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

4154. Certain new and useful improvements in Susrewners for Panta- 
Loons or TRowsers, Joseph Warren Wattles, Massachusetts, U.S.—3rd 
December, 1874. 

4196, A Dovupte-Actixa ArmospHERIC Enoine, Paul Nolet, Huntley- 
street, Bedford-square, London,—7th December, 1874. 2 2 








HN 





3583. TuBULAR Cannon for firing volleys or charges of grape shot, Louis 
— phe and Joseph Montigny, Brussels, Belgiumm.—13th December, 
67. 
8558. WasHinc Macuines, William Bates and Frederick Bates, Sowerby 
Bridge, near Halifax, Yorkshire.—14th December, 1867. 


Notices of Intention to Proceed with Patents. 

2667. Copyinc Presses, &c., Alfred George Brookes, Chancery-lane, 
London.—A communication from Louis Alexandre Farjon. 

2671. MeasurinG Tapes, &c., Richard Whitaker and Arthur Holden, | 
Birmingham.—31s: July, 1874. 

2677. Writine Desks and TasB.ixs, Hermann Scnildberg, Moorgate-street, 

mdon. 

2683. Borers of Hor Water Heatine Apparatus, Benjamin Harlow, 
Macclesfield.—1st August, 1874. | 

2693. Sugar, Edmund Hunt, Glasgow, N.B.—A communication from 
Jacob Charles Lionarous and John Peter Prass. 

2697, OpeninG and CLEeaninG Corton, &c., John Greenhalgh, John 
Cooper, and William Goulding, Oldbham.—4th August, 1874. 

2705. ProvectiLe for Guns, Alexander Charles MacLeod, Carlisle. - | 

2708. Treatine Sucpuipes, &c., John Coope Haddan, Strand, Westminster. 
—A communication from Jacques Michel Victor Cordurie and Ernest 
Laurent Henri Clair Delphin Theodore Anthony. 

2714. Sprivo Matrresses and Bepsreaps, &c., William Welch, Salford. 

at — Metat Puiates or SHeetTs Fiat, &c., Robert Robinson, 

reston. 

719. UmBRELuAs, William Robert Lake, Southampton-buildings, London. 
—A communication from Charles Albert Thompson. —5th August, 1874. 

2723. IMPERMEABLE Faprics or Hanainas for WALLS, &c., Francois Magny, 
Boulevart de Strasbourg, Paris. 

2724. Ratcway Sionacs, Robert Currer, Glasgow, N.B. 

2729. Fisu-Hooks, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from William Court, John Cox Barton, and Robert 
Henry Alexander.—6th August, 1€74. 

2736. Renperine TextiLe Supstances Water and Dampproor, Gédéon 
Griot and Louis Polito, Boulevart Voltaire, Paris. 

2738. Stipe Vatve, Thomas Browning, C ial-road, Whit pel, 
London, and George Joseph Scott, Bow-common-lane, Mile-end, London. 
—Tth August, 1874. 

2748. BKEETLING Macutnes, John Smith, Collyhurst, Manchester. 

2749 Propucine Heat, Carl Julius Tetens Hanssen, Chancery-lane, 
London-—8th August, 1874. 

2758. Motive Power Enoines, John Peers Scott, Manchester.—A com- 
munication from John Haag. 

2760. Rock Dritts, Richard Hosking and William Blakewell, Dalton-in- 
Furness.—10th August, 1874. 

2770. PRESERVING ANIMAL and VEGETABLE SussTances, Hector Auguste 
Dufrené. South-street, Finsbury, London.- A communication from 
Charles Tellier.—11th August, 1874. 

2776. PORTABLE AppaRaTUs for ADMINISTERING Vapour Batus, Hector 
Auguste Dufrené, South-street, Finsbury, London.—A communication 
from Caroline Devaux. 

2780. ArTiriciat Ivory, Barnet Solomon Cohen, Great Prescot-street, 
Goodman’s-fields, London. 

= Combs, Myer Dittenhoefer, Mincing-lane, London.—l2th August, 
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2789. Looms for Weavinc Narrow Faprics, Mason Pearson, Little Horton, 
Bradford. 

2790. TuNNELLING Coa, &c., George Huntriss and Jobn Swinburn, 
Doncaster. —13th August, 1874. 

2904 Winpow Frames, &c., Charles Mansfield Lloyd, Mornington- 
crescent, Camden Town, London.—25th August, 1874. 

2944. Cueck ReGisterinc Apparatus, Herbert Bradley, Ormonde-terrace, 
Regent's Park, London. - 28th Auguet 1874. 

2979. Curtinc THrEaps on Screws, Botts, and Nuts, Henry Conradi, 
Lower James-street, Golden-square, Loudon.—A communication from 
Albin Otto Sack. —1st September, 1874. 

3060. Air Pickiinc Looms, George Frederick Church, Glenarm-road, 
Lower Clapton, London.—7th September, 1874. 

3086. Lamps, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Emile Granier.—8th September, 1874. 

3145. Lamps, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Emile Granier.—)4th Septzmber, 1874. 

3413. A Compinep Dry Eartu Coser, Cinper Sieve, Rospish SCREEN, 
Dust Bry, and Box for the Srorace of Dry Earta, George Green, 
Ipswich.—6th October, 1874. 

8600. Sotirarres, Stuns, &c., Joseph George Rollason and John Wood, 
Birmingham.—19th October, 1874. 

" a and UTiLisine Sewace, Burton Henry Vallé, Stow-on-the- 


old. 

3798. CHAFF-CUTTERS, William Wilson, Wood Hey, Bebington, and Joseph 
Battersby, Bedford Leigh.—3rd November, 1874. 

3835. Errect:nc the Recutar ‘‘ Lettinec orr” of the YARN from the 
Beam in Looms for WeavinG, Jules Beélicard, Manchester, and Robert 
Roberts, Bury.—6th November, 1874. 

3936. SLEEVE Stups, Souitarres, &c., Juhn Reading, Harborne, and 
Samuel Alfred Reading, Birmingham. 

3944. Macazines for Srorinc Gunpowper, &c., George Burney, Millwall, 
London.—16th November, 1874. 


— 


ABSTRACTS OF SPECIFICATIONS. 


1943. Workinc THE VALves or STEAM OR WATER-PRESSURE ENGINES 
H. Davey, Leeds.—Dated 4th June, 1574. 

This invention relates to improvements in the construction and arrange- 
ment of slide gear of the kind described in the specification of a patent 
granted to the said Henry Davey, on the lst February, 1871, No. 277, com- 
bining therewith expansion gear and means of regulating the pause of a 
pumping engine at each end of its stroke. A subsidiary cylinder is em- 
ployed having a slide worked from some moving part of the engine in 
such a manner that as the main piston approaches the end of its stroke, 
the piston of the subsidiary cylinder is caused to move and to shift the 
slide of the main cylinder to which it is connected through levers. This 


| shifting of the main slide is controlled in its speed by the resistance of a 


piston in a ct cylinder charged with liquid and provided with adjust- 
able cocks or valves by which the flow of the liquid can be regulated. An 
expansion valve of double-beat kind is worked from the main slide rod 
acting on it through a three-armed lever with rods adjustable so as to 
regulate the lift of the valve. The pause of the main piston at each end 
of its stroke is regulated by giving a more or less rapid movement to the 
fulcrum of one of the levers that work the slide, such improvment being 
effected by means of a second subsidiary cylinder and cataract cylinder 
arranged to act on a screwed nut on which the said lever is pivoted. 


1988. Ma tine, H. B. Barlow, Manchester.—A communication from N. J. 
Galland, Paris.—Dated 8th June, 1874. 
In malting by the usual means the operation can only be performed ad- 
tag ly in te temperatures, and the great heat of suramer and 
the extreme cold of winter are prejudicial if they do not entirely prevent 
the process. Now this invention, which the inventor calls the pneumatic 
system of malting, enables the process to be performed at all times of the 
year irrespective of thetemperature. The improved apparatus consists of 
certain vessels — the barley or malt and connected by pipes or 
flues to cisterns containing ice or water, or to the atmosphere and to 
pumps or injectors to create the currents. 


1990. TurN-vp or FotpinG Bepsteaps, J. H. Johnson, Lincoln’s-inn- 
Jields, London.—A communication from E, E. Bveritt and H. North, 
Philadelphia.— Dated 8th June, 1874. 

This invention relates to that class of bedsteads in which the bed sup- 
porting frame can be turned up and made to represent a wardrobe or 
other analogous articles of furniture, and the object of the invention is to 
so construct a bedstead of this class, that when turned up, the imitation 
of the wardrobe may be complete, and when turned down, the bedstead 
will afford every convenience of an ordinary bedstead, and will present 
none of the appearance of a convertible article of furniture. 


2023. Carpinc Corron AND OTHER Fisrovus Supstances, C. Parkinson 
and R. H. Lord, Bolton.—Dated 10th June, 1874. 

These improvements consist in the employment of two main cylinders, 
which may be of the same or of different diameters. The cotton or other 
fibres are fed to the first cylinder, and after the fibres have been partially 
ca: ded they are stripped off by the second main cylinder, which overruns 
the first main cylinder, the fibres are then deposited on a doffer of the 
ordinary description. 


4015. Pianororres, H. A. Bonneville, Paris.—A communication from A. 
Steinway, New York.—Dated 23rd November, 1874. 

This invention consists in a frame composed of a rigid backpiece sup- 
porting either a wire, or a cord, or a strip of some flexible or rigid mate- 
rial running parallel to the ends of the damper levers, said frame being 
movable towards and from the damper levers by means of a pedal, in 
such a manner that a player on the pianoforte is enabled to produce a 
continuation of sound of one or more notes or unisons together, after the 
hammer or hammers striking the —_— have fallen back on the key or 
keys and the*) latter have returned to their normal positien. 


4030. MeraLiic SHreLtps AND SUPPORTS FOR USE UNDER STOVES, AND 
MACHINES FoR PropuciNec such MetaL Work By Spinnino, W. M. 
Conger, Newark, U.8.—Dated 24th November, 1874. 

According to this invention a metallic construction is made large enough 
to receive the legs of the stove and support them, and with provisions 
in the central space for effectually shielding the floor from heat. Several 
forms of the construction are devised. All are capable of being richly 
finished, and being afforded at a low price, so that they may be univer- 
sally It is found that some kinds of stoves throw down heat too 
intensely to be resisted by a single sheet of metal, unless some unusual 
provision is made for increasing the non-conducting power of the shield. 
One form is to simply dome the centre, leaving an air space under. 
Another isto suspend one or more plates of thin metal in such air space. 
Another is to mount above a plane shield or slightly domed shield one 
or more plates with free ventilation in the ~~ or spaces under. In this 
case it is preferred to dome these additional shields. Another is to con- 
struct convex shields by applying the hollow faces of two such dishes 
together, leaving the space empty or filling it with some light non-con- 
ductor, such as a mat of coarse wool or the mineral fibre known as 
asbestos, A new spinning machine is also described, in which the plane 
ring is spun into the proper dome form, and it is so constructed that the 
periphery is left clear to trim the edge and turn a bead thereon without 
releasing the metal from the machine. The dome may be raised and 











3985. ‘‘ Fisninc” the Raixs of Rartways, Thomas Evans, M 
A communication from Joseph Hampson. 

3994. ConsTRUCTING BuiLpines of Concrete, &c., Malcolm Macleod, Man- 
chester.—20th November, 1874. 

4000. Lathes or Macuine Toois, James Reid and James Webster, 
Glasgow, N.B. 

ee Cranes, James Reid, Glasgow, N.B.—2lst November, 

4. 

4026. WATERPROOFING FILAments, &c., Alexander Wilkinson, High-street, 
Marylebone, London —23rd November, 1874. 

4028. Furnaces used in the manufacture of Giass, William McAdam, 
Glasgow, N.B. 

4088. GraINING, Markino, and OrnamMentinG Surraces, William Jones, 





4199. Loom Suutt.es, Joel H. Le Moyne, Boston, Suffolk, M q 
U.S.—7th December, 1874. 

209, An improved process for the DistiLLation of ALCOHOLIC Sprrits, by 
which alcohol free from fusel oil is produced bya single distillation, 
asv including an improved distilling apparatus adapted therefor, and 
an improved method of reducing the proof of spirits in order to Pro 
duce whiskey, Robert Charles Brooks and Abraham Jacobus Van 
Winkle, San Francisco, California, U.S —8th December, 1874. 

4221. Improvements in Steam Conpensers, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Edwin Orlando 
Brinckerhoff, New York, U.S.—8th December, 1874. 

Patents on which the Stamp Duty of £50 has been Paid. 

3304. Enoines, William Simpson and Alfred Gardner, Ilford, Essex.—7th 
D-cember, 1871. 

3316. SrrercHinG and Drawino Routers for Spinninoa, Thomas Unsworth, 
Manchester.—8th December, 1871. 
3323. Sewixa Macuines for uniting 
shoes, William Robert Lake, Sout 

December, 1871. 


the soles and uppers of boots and 


gs, London. — 8th 

8337. PortTasLe and other Steam Enoines, James Marshall and William 

Bishop Harding, Gainsborough, Lincolnshire.—9th D ber, 4 

3511, HuLLING and Potisuine Rice, &c., Augustus Bryant Childs, Mark- 
lane, London.— 29th December, 1871. 

3499, Penno.ipers, Josiah Mason, Birmingham.—28th December, 1871. 

3401. Storrino Borries, &c., Alexander James Eli, Bedford-square, 
London. —15th December, 1871. 

3438. Currinc or Gettina Coat, &c., John Alexander, Gartsherrie, 
Lanarkshire, N.B.—19th December, 1871. 

3343, TanLes, &c., of Sewinc Macuines, William Robert Lake, South- 
ampton-buildings, London,—11th December, 1871. 

3351, Svays or Coxsets, John William Lane, Bristol.—11th December, 1871. 

3358. Riverine or Puncnina Meta, Ralph Hart Tweddell, Sunderland, 
Durham,—12th December, 1871. 

3359. Raruways, Tramways, &c., Henry Pinkus, Camden-road, Londen, 
—12th December, 1871. 

3467. Loopep or Kwyirrep Fasrics, William Cotton, Loughborough, 
Leicestershire —22nd December, 1871. 

8484. Stoppers for Borries, Henry Barrett and Charles George Elers, 
Dacre-street, Westminster.—23rd December, 1871. 

3353. Repucine Brea, &c., to Crumss or Coarse Particves, Frederick 
Lamb Hancock and Charles Lamb Hancock, Dudley, Worcestershire,— 
12th December, 1871. 

8362. Moutpinc Sanitary Tuses or Pires, Julius Whitehead, Darwen, 
Lancashire —12th December, 1871. 

3365. BLenvING DirrerentLy Cocourep Printino Inxs, &c., Thomas 
Lawrence McCready, Southampton-buildings, London.—12th December, 
1871. 

9386. Inon and Sree, Arthur Warner, Lee, Kent.—14th December, 1871. 

3413. Tix and Terne Pvares, John Jones Jenkins, Swansea, Glamorgan-] 
shire.—16th December, 1871. 


Patents on which the Stamp Duty of £100 has been Paid. 

$490. CANDLE-pIPPING Macuing, John Beatty, Ballymena, Antrim, 
{reland.—7th December, 1867. 

8611, Sappies, Jobn Clay. Yardley, Worcestershire.—19th December, 1867. 

3604, PropeLLino Canat Boats, &c., Hunter Henry Murdoch, Staple-inn, 
London. —18th December, 1867. 

oy ~-* epee &c., William Palliser, Pall Mall, London.—10th December, 




















3619, AppLiances for SmRvina MustTaRD, James Murdoch Napier, York- 
road, Lambeth, Surrey.—11th December, 1867. 


4942. Sarety Apparatos for Lirrs or Horsts, &c., Henry Albert Davis, 
Appleby-road, Dalston, London.—24th November, 1874. 

4050. BREECa-LOADING SMALL ARMs, James Simeon Edge, jun, Yardley. 
—25th November, 1874. 

4061. Winpino Yarns, &c., Joseph Stubbs and John Corrigan, Manchester. 
26th November, 1874. 

4066. Twist Lace Macutnes, George John Newton, Old Radford. 

4067. Nas, Bupps, Sprics, and Rivets, Peter Purdie, Glasgow, N.B. 

4074. Kyirtinc Macuinery, John William Lamb and Samuel Lowe, 
Nottingham. —::7th November, 1874. 

4086. SigNaLuine Trains, John Clough, Bradford.—28th November, 1874. 

4097. Invatip Bepsteaps, William Jack, Culford-road, De Beauvoir 
Town, London. 

4099. ConnecTING the Straps of Harness, George Denis Sampson, 
Brentwood. 


—_— 


edge finished with a single introduction and removal of the metal. 


4034. Atracuinc HanpLes To Tea AND Corree-pors, &c., A. M. Clark, 
London.—A communication from Tiffany and Co., New 
York.—Dated 24th November, 1874. 

The object of this invention is to provide an improved mode of attach- 
ing handles to tea and coffee-pots, urns, waiters, &c., to prevent the con- 
duction of heat to the handle and increase the strength and bearing sup- 

rt of the handle attach t, an sists of the connection of the 

ollow handle ends with a hollow cap-shaped insulator and shank of the 
handle base by lateral fastening pins or rivets the insulator being made 
with a projecting ornamental base rim or collar if desired. Theinvention 
also consists of the handle attachment to waiters or trays in attaching 
broadened an d handle ends by fastening screw bolts and nuts 
to the top and underside of the circumferential flange or band of the 
waiter. 


4054. Macuivery ror Cuttine Fites, G. Haseltine. Southampton-build- 
wngs, London.—A communication from C. Vogel, Fort Lee, New Jersey.— 
Dated 24th November, 1874. : 

This invention relates to a tile cutting machine in which a bed is used 
that rests directly upon the feed screw, the said screw being of sufficient 
strength to support the bed while the file is cut. The feed motion of the 
screw is produced by a ratchet-wheel and pawl, and with these parts is 
combined a spring which acts on the cover of the journal box at one end 
of the feed screw, the said cover being supported by an eccentric. The 
bed is saddle-shaped, and with it is combined a frame with parallel 
motion links, for the puaeee of lifting the bed out of gear with the feed 
screw. This bed is provided with a cavity to receive a semi-cylindrical 
y bed, and with these two beds is combined a gauge, which bears 











4107. Furnaces for Steam Borvers, &c., John Aiken Salmon, M 
—30th November, 1874. 

4123. ArTiFiciaL Patates, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Jacob Peyer. 


1st December, 1874. 

4137. SrampinG Paper Co.vars, &c., Charles Reuter, City-road, London. 
—2nd December, 1874. 

4154. SuspenpeRS for PANTALOONS or TROUSERS, Joseph Warren Wattles, 


on the secondary bed and maintains the surface of the file blank parallel 
with the edge of the cutter. The file blank is retained on the secondary 
bed by clamping jaws and a spring. The stock which carries the cutting 
tool moves between guides or slides, which can be set to insure premcecren | 
in the movement of the cutter. The tool stock is operated by compre 

air. 

4056. Rearinc Grarn anv Brxpino tt rnto Bunpies, EB. Horton, Hart- 

ford, U.8.—Dated 26th November, 1874. 








Massachusetts, U 8. This machine is an apparatus which cuts the grain by means of vibra- 
4155. Drawinc Implement forming a RULE, Square, TRIANGLE, SCALE, | tory knives operated from the main driving wheel at one end of the 
and Prorracror, William Harvey Willson, Southampton-buildings, hi The grain when cut falls upon the table or platform of the 
London.—A communication from Walter Smith.—8rd December, 1874. machine; when enough for a bundle has thus fallen a rake s ng from 


4209. DisTILLiInc ALcoHOLic Spirits, Robert Charles Brooks and Abraham 
Jacobus Van Winkle, San Francisco, California, U.S. 

4221. Sream Conpensers, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Edwin Orlando Brinckerhoff.—8th 
December, 1874. 


All persons having an interest in opposing any one of such applications 
should leave particu in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 


Lisc of Specifications published bg > the week ending 
12th December, 1874. 

552*, 4d.; 109*, 4d.; 1173, 4d.; 1192, 8d.; 1371, 1s. 6d.; 1392, 1s. 8d.; 1411, 
8d.; 1444, 10d.; 1453, 1s.; 1458, 10d.; 1459, 8d.; 1460, 8d.; 1461, 1s.; 1465, 
ls. 4d.; 1468, 18.; 1477, 18.; 1481, 6d.; 1484, 10d.; 1487, 8d.; 1496, 10:,; 
1499, 6d.; 1501, 18.; 1505, 8d.; 1506, 8d.; 1514, Is. 4d.; 1515, 6d.; 1516, 10d. 
1517, 1s.; 1518, 8d.; 1519, 8d.; 1522, 38. 8d.; 1529, 4d.; 1535, 10d.; 1536, 8d.; 
1539, 10d.; 1542, ls. 6d.; 1544, 10d.; 1545, Is, 4d,; 1547, 4d.; 1548, 4+; 
1549, 4d.; 1550, 4d.; 1553, 10d.; 1554, 4d.; 1557, 6d.; 1560, 6d.; 1562, 4d.; 
1563, 10d.; 1564, 6d.; 1566, 4d.; 1567, 8d.; . 10d.; 1570, 4d.; 1572, 1s.; 
1578, 4d ; 1574, 1s. 4d.; 1577, 4d.; 1578, 8d.; 1581, 4d.; 1583, 4d.; 1584, 6d.; 
1586, 1s. 8d.; 1588, 4d; 1589, 8d.; 1591, 4d.; 1594, 6d.; 1595, 4d.; 1597, 10d.; 
1598, 4d.; 1601, 4d.; 1602, 4d.; 1604, 4d.; 16°5, 4d.; 1611, 4d.; 1612, 4:1.; 
1618, 4d ; 1614, 4d.; 1616, 4d.; 1621, 4d.; 1622, 4d.; 1624, 8d.; 1629, 4d.; 
1680, 4d.; 1681, 4d.; 1634, 4d.; 1643, 4d.; 1650, 4d.; 1671, 6d.; 1674, 4d.; 
1693, 4d.; 1708, 10d.; 1805, 1s. 6d.; £153, 1s.; 3117, 6d. 


»* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of ee — . Sums exceeding 1s, must be 
mitted by Post-office Order, payable 


e 
re le at the Post-office, 5, h 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, 


Chancery-lane, London. 














one end of the machine and operated by the machine, travels across the 
table to the opposite end, and gathers the grain into the grasp of the 
binder, which then binds the bundle with twine running off from a twine 
ball, tying the two ends of the twine together in a double square knot. 
When bound a fork operated by the machine removes the bundle from 
the binder and drops it in another place. 


4069. Spixninc anp Twistina, S. Emsley, Bradford, and 8, Smith 
.—Dated 27th November, 1874. 
ent of a tube 


Keigh 

The on ae of novelty claimed are, First, the emplo 
working on a fixed spindle for friction epee Secondly, the method 
or means whereby a loose turning of the bobbin on the tube is obtained ; 
Thirdly, the driving the flyer by means of the tube and lock, and the 
bearing of the flyer spindle on tbe point only ; Fourthly, the employment 
ofa plate or disc enabling the twist to arrive more effectually at the 
delivery of the roller. 


1695. Cieats anp Cuocks, A. 7. Gibson, Liverpool.—A communication 
'rom W. Brown, New York.—Dated 13th May, 1874. 
is consists in forming the main body of cléat or chock of cast 
iron or other suitable material, and the friction surfaces of brass, Babbit’s, 
or other soft metal. 


1859. Dressinc Macuines ror Mzeat, &c., 7. Stanier, Manchester.--Dated 
28th May, 1874. 

The inventor connects a rod which is mounted within the axle which 
carries the brushes of dressing machines with blocks, which can slide on 
the said axle and which are ted with incli or equivalent parts 
which set up all the brushes simul ly stopping the i 
He also the partitions between the shutes, so that matters 


* The words “‘ strings have fallen back on the key or keys and the’ 





enttin 








are found in the of the abridgment delivered by the applicant, but 
do in the, yriginal abridgment, af 


not appear 





Dec. 18, 1874. 
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pate through one shute can be wholly or partially diverted into another 
shute. 


1860. Door Fasteners ror Raitway Wacons, J. and J. Leach, Chorley. 
—Dated 28th May, 1874. 

The novelty of this invention consists in the catches being hinged in 
the lower end of the ordinary hinge strap by a simple bar along the 
bottom of the door, so that when the door falls down, the said catches drop 
of their own weight into the brackets provided to ve them which are 
kept in their places, securing the door by a simply contrived swivel lever 
placed so as to fall against the outside lever on the catch bar; it will be 
simple, effective, and inexpensive. 

1861. Seraratinc Susstances or Dirrerent Speciric Gravity, B. 
Edwards, South ton-buildings, Chancery-lane.— Dated 28th May, 





= , ia 
1874. 

This invention consists of methods of removing the sand which passes 
through the screen upon which coal or mineral ore is washed, into the 
tank Tetow by means of double doors or circular valves, or by means of 
wagons admitted through a ble door into the tank, or by means of a 
chamber adjoining the tank, in which a bucket wheel revolves which 
receives and removes the sand from an opening in the tank. Also of 
methods of removing the heavier fragments which settle on the screen, 
by making the vibrating anaes movable vertically so that they can be 
lowered down to the screen when necessary, the front discharge es 
being lowered at the same time. Also of forming the cams which com- 

icate the pulsati to the water, of such form that the flexible dia- 
phragm is held down for a sufficient time after cach blow, instead of in- 
stantly rising. Also of improved methods of forming the screen of bars 
crossing each other or placed side by side and fixed together. Another 
novel arrangement consists of making the screen circular and discharging 
the lighter fragments into an annular receptacle by means of scrapers 
attached to a revolving frame driven by the driving shaft of the apparatus. 
The heavier fragments are discharged into a circular pipe through an 
pening regulated by an adj ble stopper. 
1863. Warmine anv VENTILATING BuiLprines, 8. Ballard, Colwall, and M- 

Pitts, Stanningly.—Dated 28th May, 1874. 

Air is admitted through large openings in outside walls and is passed 
through metal castings containing hot water, whereby it is warmed as it 
circulates round same. 

1868. Pumpine or Forcine Wates, Air, &c., W. Oram, Salford.—Dated 
28th Muy, 1874. 

This invention refers to an arrangement for liberating the motive power 
from pressure when it is not required. 

1869. Umpretias anp Parasois, J. H. Johnson, Lincoln’s-inn-flelds.—A 
communication L. B. Bertrand, Paris.— Dated 28th May, 1874. 

This invention relates, First, to an arrangement of runner provided 
with a cup or socket piece which has a stop notch formed therein for the 
reception after the manner of a bayonet joint of the stud or projection 
employed for the purpose of and lowering the notched end of the 
runner, by which means the stretchers are maintained clear of the cup or 
socket when the umbrella or parasol is opened. 8 dly, toap i 
arrangement of sliding metal cup or socket for securing or retaining the 
extremities of the ribs of an umbrella or parasol, when in its closed con- 
dition, such cup or socket having movable internal strips, whereby the 
requisite elasticity is obtained to admit of its passing over or adjus' 
itself to any inequalities on the surface of the stick during the operation 
of fitting it thereto. 
aes eee AND Sunsuapes, J. Willis, Shefield.—Dated 28th May, 


This provisional specification describes a method of applying a spring 
between the ribs and stretchers. 

1872. IxpicatTine THE VeLociTy or Rotation, B. Tower, Morton.—Dated 
28th May, 1874. 

To the spindle is connected afan, having armsor blades of any convenient 
form for giving rotation to water or other fluid contained within a case, 
within which case the fan is caused to revolve at a speed bearing some 
constant proportion to the speed of the mechanism to be indicated. Two 
pipes or passages communicate, one to the a the other to the 
centre of the case in which the fan revolves. e centrifugal force 
generated by the rotation of the water or other fluid within the case 














regulating the gauge or mesh of the screen ; and, Thirdly, of improved 

means of rendering the screen self-cleaning. . 

1883. Hypravtic Presses, G. Davies, Manchester.—A communication 
‘rom G. Smith, Dornach.—Dated 29th May, 1874. 

This invention consists principally in making the cylinder of a by- 
draulic press in the form of a tube, open at both ends, and having a 
piston fitted in each end and made water-tight by means of the ordinary 
U-shaped leather washer. 

1884 Sprivninc, J. Higgins and T. S. Whitzorth, Salford.—Dated 26th 
‘ay, 1874. 

This invention relates, First, to an improvement on the inventor's 
patent of 6th November, 1860, No. 2728. Secondly, to that arrangement 
of slubbing and roving frame in which a tube or long collar passes upward 
into the bobbin. Thirdly, to apparatus for stripping card cylinders. 


charged from the machine either in one body or graded according to 
their fineness as may be desired. 
1899. Arraratcs ror Composine Typz, A. Millar, Brooke-street, Holborn, 
London. — Dated 30th May, 1874. 

The compass of this improved composing apparatus is limited to the 
letters of one alphabet only, with the proper complement of 
marks of punctuation, i¢., forty characters or thereabouts. The appa- 
ratus is #0 arranged that letters other than those sel d by the ini 
can be selected by che operator from ordinary type placed adjacent 
to the bine. such additional or inder t types being introduced 
from time to time by the operator and passed through the apparatus in 
the order in which they occur in the copy to be set up in type. 
apparatus consists of au inclined plane, at the lower end of which the 
ae for receiving the type equivalent to a composing stick is 
placed. The types are arranged in columns or files resting upon the 
lined plane. The series of troughs are arranged in such positions that 











1885. Esvucwioscores, A. M. Clark, Chancery-lane.--A ti 
JSrom P. M. B. Malligand and M. &. &. Brossard-Vidal, Paris.—Dated 
29th May, 1874. 

This invention relates to various improvements in instruments known 
as ebulli pes, or ebulliti Jcohol t rst, to maintain the 
liquid in a constant condition during the whole time of testing. Secondly, 
to provide means for res off the mercurial column with greater pre- 
cision. Thirdly, to verify the accurate calibration of the thermometer. 
Fourthly, to provide an accurately calibrated mercurial thermometer. 
Fifthly, to a method of graduating ebullioscopes of any description. 
sixthly, to heating the ebullioscope in detail, instead of directly, so as to 
obtain perfect ———- (in the boiling point of each liquid*). Seventhly, 
to provide a deflector for preventing the tumefaction of the alcoholic 
liquids during their ebullition. Eighthly, to immerse the bulb of the 
thermometer in the steam of the boiling water instead of in the water 
itself, so that the latter may not affect the result. 

1886. Graruoscores, C. J. Rowsell, Walbrook, London.—Dated 29th May. 
1874. 





874. 

This invention relates to improvements in the instrument known as the 
b d ists in the application of an extensible or collapsibl 

ly adapt it for viewing transparent as 








5S e ia an 

camera to the instrument to re 

well as opaque pictures. 

1887. Equatisinc Apparatus For CARDING Macuines, W. Cunningham, 
Dundee.— Dated 30th May, 1874. 

This invention relates to improvements that have arisen in carrying 
out patent dated 3rd December, 1873, No. 3962. By the said earlier in- 
vention the speed of certain a“ ie was alterable so 
as to equulise the delivery of the fibrous material by means of the dis- 
ag sage of a roller by the passage under it of the said fibrous material. 

y the t invention an increased and more manageable action is 
obtained by combining two or more such displacements. By a second 
improvement an index lever is cted to the ble roller, and may 
be combined with the self-acting mechanism for varying the speed, or it 
may be used without such nde 
1888. Harp Conrectionery, W. P. Hartley, Colne.—Dated 80th May, 1874. 

This invention consists in the sugar for the manufacture of 
confectionery by steam, such steam being admitted into a space enclosing 
a copper or brass vessel in which the is boiled. For this purpose 
the inventor employs a vessel formed with an outer jacket of wrought 
iron or other suitable metal of a sufficient strength to resist the pressure 
of steam at the temperature required ; the steam is admitted into a space 
between the vessel and the jacket, and an outlet is provided for the con- 
densed steam. 

1889. Teacuine THE ALPHABET AND SpeLuine, J. Hogg, Windsor-road, 
Denmark-hill.—Dated 30th May, 1874. 
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the types which they contain are all directed towards a common centre. 
Each trongh has an opening in the bottom close to the surface of the 
inclined plane, and the undermost type of the column is pushed b: 
means of a piston acted upon bya lever. Attached to each lever isa kno’! 
or button on which the operator presses to select the particular letter or 
character required. The types are guided into the composing stick by 
means of two guides fixed upon the surface of the inclined plane, the 
composing stick being supported by a race or slide at right angles to the 
surface of theinclined plane The composing stick has asliding movement 
in the race, the downward direction being governed by a rack and pinion 
or other gearing actuated by a rocking frame which is actuated by each 
of the series of selecting levers. 

1900. Breakine, ScuTCHING, AND Hackuino Fuax, A. M. Clark,Chancery 
lane.—A communication from Hartogand Ca, Paris.— Dated 30th May, 1874. 
This invention relates to the treatment or preparation of flax, hemp, 

and other textile matters, viz, ‘cleaning, softening, and separating the 
fibres by the processes of breaking, scutching, and hackling. Several 
arrang ts 0} hinery are describedfin detail, with the aid of draw- 
ings, in the provisional specification, for breaking, breaking and scutch- 
ing, tching, and scutching and backling. 

1902. Currine Faxcy Desions on Picep on Lone Harrep Fasrics, A. C. 

Henderson, Southanpton-buildings, —A communication from M. 
A. 8. Aubert, Reims.—Dated 1st June, 1874. 

Designs of any description are produced on a plain surface, without 
vious preparation in the loom, by aid either of a movable table ora ro’ 
opiate , which raises the fabric in the different directions where it is 
desired they should be sunken on the surface whil*t passing under 
the shearing machine. The table is furnished with indentations or pro- 
jections on its surface of any desired form or dimensions, or this table 
may be replaced by a cylinder, Y og = horizontally or diagonally, so that 
the shearing machine cuts ile where the surface of the tissue is 
raised during the rotation of the cylinder, or on the movable table, so that 
the raised parts are reproduced sunken, whilst the sunken parts appear 
in relief on the material when it is withdrawn from the machine. 

1908. Ixpicatino Revo.vutions or Suarrs, F. H. Jerson, Rodney-street, 

Pentonville —Dated 1st June, 1874. 

There is employed an air pump or a combination of them for greater 
uniformity of action worked by the steam engine or other motive power 
to force air intu an air chamber or reservoir provided with a compara- 
tively small aperture fer the escape of the air forced into it. And also 
with one or more p: to conduct the air to a pressure indicator or 
indicators. The aperture for the escape of the air from the receiving 
chamber will be small as compared with the area or quantity of supply, 
in order that there may be an accumulation and consequent increase of 
of air in this chamber or reservoir in proportion to the speed of 











This invention relates to a simple apparatus for teaching the alp 
and spelling, consisting of a disc having an aperture in it, through which, 
on turning the said disc, the small letters of the alphabet or shurt word: 
printed on a tablet over which the disc revolves, shall be displayed sepa- 
rately. A similar aperture is made in the tablet, and the capital letters 
of the alphabet or short words printed on the inner face of the are 
similarly displayed through such aperture on rotating the disc. 
1890. Hypravtic Governor, G. L. Willis, Felton.—Dated 30th May, 1874 
A force pump provided with a piston rod and plunger is placed in 
connection with a tank containing water, the piston and governor being 





causes an excess of pressure in the pipe or passage ting with 
the periphery, and a deficiency of pressure in that communicating with 
the centre of the case, and consequently a difference between the pressure 
of the fluid in these two pipes or p diff of pressure is 
directly proportioned to the square of the velocity of rotation of the fan; 
and by rendering it visible by a suitable gauge it may be. sed as a measure 
of the velocity of rotation of the fan, or of the mechanism to which it is 
connected. hen air is the fluid used in the fan case, then only one pipe 
will be necessary which may be connected to either the periphery or centre 
of the fan case, the passage to which it is not connected being left open 
to the atmosphere, 
1875 Screw Botts anp Nuts, M. Neuhaus, Surrey-street, Strand, London. 
— acommunication from H. Liebing, Berlin.—Dated 29th May, 
1874. 

First, bolt heads and nuts have one half made heavier than the other 
half, so that the preponderance of weight which hangs downwards pre- 
vents them turning from vibration of passing traffic. Secondly, frames 
with weights can be hung upon ordinary bolt heads and nuts, the latter 
being scored to prevent the frames — = Thirdly, compound 
frames with weights and tails to bend under the rail. 


1877. Curtine anp Parinc LeatueEr, 7. Wheelhouse, Clifton, near Brig- 
house.—Dated 29th May, 1874. 

This relates to machinery for paring or cutting taper the ends of leather 
to be joined, and consists in employing a movable knife and causing it to 
reciprocate or slide endwise auring the time the leather is being drawn 
forward. 

1878. Putrina Capsutes on Borties, &c., 0. J. Scholz, Sand-street, 
Woolwich.—Dated 29th May, 1874. 
provisional specification describes employing a cylinder of india- 
rubber acted upon externally by a number of ers, Which are caused 
to simultaneously move inwards, so reducing the diameter of the elastic 
Fang err and thereby pressing the capsule equally all around the head of 
e bottle 
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d with and actuated by the eccentric and connecting rod and 
slide motion, or to any part of the rotating portion of the machine. The 
force pump being put into action, a portion of the water is put into a re- 
ceiving space and into a connecting pipe by means of which the water 
passes to an accumulator; at which point it is checked by a regulator fur- 
nished with a graduated dial, the steam being regulated by the greater or 
lesser discharge of water through the regulator, such water passing back 
to the tank. Upon the engine being started, the water is passed into the 
accumulator, and by means of suitable connections acts by means of a 
connecting rod upon an arm attached to the throttle valve, which latter 
is opened or shut ding to the discharge of water through the - 
lator. The friction of the throttle valve is overcome by a balance weight. 
The flow of water is constant, and the least diminution in the opens of 
the engine causes the plunger to give way, and thereby open the throttle 
vaive, a regular speed being thus maintained. 

1891. Brakes, A. Brown, Edinburgh.— Dated 30th May, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the brake. 

1892. Revotvrion InpicaTors anp Recorpers, B. 0. W. Whitehouse, 
Thurlow-road, Hampstead,—Dated 30th May, 1874. 

This provisional specification describes an instrument so arranged that 
not only can the record of each minute be seen aa soon as completed, but 
that the diagram paper when taken off at stated intervals (as twelve or 
twenty-four hours), shall contain as an element for the calculation of the 
day’s work the aggregate of all the separate minutes which have been 
counted up, thrown into the form of a diagram for the whole time, also from 
which may be read off at a glance the variations at any hour or minute. 

so an apparatus for indicating by pointers the number of revolutions 
made in any preceding minute. 


1893. Lockinc Raitway Sionats, Switcues, anp Gates, R. EB. Cooper 
and F. Campin, Leeds,—Dated 30th May, 1874. 
Arranging in a suitable frame the switch and signal levers, each lever 
having attached to or made on it and turned to the centre upon which it 
in a 

















1879. Sawrnc Macuinery, J. and W. Hall, Wilford-street, Notting 
Dated 29th May, 1874. 

The object of this invention is when using a continuous feed for the 
material to be cut with the teeth of cutting blades set to cut in opposite 
directions from the centre to the ends, to means by which to obtain 
increased freedom and accuracy of working by setting the guides for 

uiding the traverse of the saw frame at angles, in place of el to the 
irect line of the cut, the incline of these guides being such as to cause 
the end for the time cutting (ap oom on to advance toits work whilst 
the opposite or back end retires therefrom. The extent of angle adopted 
is varied to the speed of feed employed. 
1880 InpicaTinc RevotuTions or Suarrs, W. Everitt, Teddington.— 
Dated 29th May, 1874. 

The object of this invention is to obtain a positive indication of the 
number of revolutions made by the propeller shafts of steam ships, or 
other shafts or revolving surfaces during a given time. Upon a shaft or 
axis geared with the shaft or axis or other surface, the revolutions of 
which are to be indicated, and arranged to travel at the same or some 
proportional speed thereto, is applied an arm or tappet or eccentric, 
which at each revolution acts upon a driver to give a partial rotation to a 
catchet wheel, say to a distance of one tooth. Upon the axis of this 
wheel is applied a pointer, or otherwise the extent of movement is indi- 
cated bya dial plate. This ratchet wheel is borne with a tendency to 
revolve in the opposite direction to that given by the driver by a coiled 
spring, but it is held after each movement of its driver by a click or stop 
which is acted upon by a stud or releaser carried by an axis or a wheel of 
a clock or watch movement, to release the indicator wheel and thus 
allow the indicator to return to a normal state or a starting point, at each 
given period of time, say one minute. The indicator thus ted in its 
movement comes in contact with another pointer or indicator, when the 
two indicators travel together, making one indication, until the first 
indicator is liberated by the lapse of the minute or other period deter- 
mined upon, when that returns to its normal state at starting point. The 
second indicat en ins for a short time indicating extent of 
revolutions which had been made during the last period. This second 
indicator is be ays to another ratchet or such like wheel capable of being 
caused to ite in the opposite direction to that which it is caused to 
make by the action as stated of the first indicator by a coiled spring, and 
is yet retained hy a catch which acts for a time to hold that wheel and its 
indicator until that catch is released, in order that the two indicators 
may again move together for a time as before. In the event of the first 
indicator making an entire rotation during the set period, a stud on 
wheel acts on one end of « lever to release the holder, when the indicator 
returns to starting poin 
1881. Inxpicatina Revotutions oF Suarts, H. J. Barr, Aberdeen.—Dated 


29th May, 1874. 
i ti sists of an arrang t of mechanism whereby the 
number of revolutions of the paddle wheels or screw of a steam vessel is 
on a slate, dial, or disc, by means of a pencil actuated by 
in connection with the paddle wheel or screw shaft. A similar 
arrangement is applicable to indicating the speed of any steam engine. 
1882. Rotary Grain Screens, W. Rainforth, sen., and W. Rainforth, jun., 
Lincoln.— Dated 29th May, 1874. 
This invention relates to certain new and useful improvements in 
rotary screens for dressing and corn and other or similar 
pms my and these improvements of 











First, of a new methed 
\or constructing the screen; Secondly, of improved means of 





» tched screw or a notched F gee of a screw, also arranging 
in the aforesaid frame a bar or bars with suitable notches or teeth upon 
it or them ; the and screws are so disposed that any one bar may be 
caused to move in a direction parallel to the axis upon which the levers 
oscillate by some one screw ding to the position in which the switch 
and signal or gate and signal levers stand as further described. Also pro- 
posing to apply in some cases, where it may be found necessary, to the 
switch, gate, or signal rod or rods, an intermittent motion and safety 
lock as described. 

1894. Workine TELL-TALE AND OTHER SIGNALS AND Switcues, J. Ford, 

Reading.— Dated 30th May, ‘874. 

This mechanism mainly consists of a link slotted by preference in 
which a guide travels. A shackle on one erid of the link is connected by 
a wire or c’ or frame or box with a ratchet wheel in the locking gear 
box. The wire from the lever in frame or box travels and passes over a 
pulley fitted at one end of a quadrant lever arrang t back over 
pulley fitted on link, which is constructed free to slide, and from thence 
passes over another pulley on quadrant lever to a second pulley and pro- 
ceeds to the distance signal. The slotted link allows for taking up the 
wire. To work the switches a system of interacting projections, 
double inclined planes, or teeth is adopted, worked by the wire and lever 
arrangements, 

1895. Furnaces anv Fives, J. Campbell and F.:Gemmil, Paisley.—Dated 
30th May, 1874. 

This inventlon consists in filling the main flue space behind the fire- 
grate or furnace over the back-bridge wall, and other new walls for 
seeing them, with a “~ or stack of fire-clay or other pipes or ducta, 
fur the whole of the smoke and heated prod of bustion to pass 
through these new flue pipes, which become red hot ; and also in forming 
air openings or ducts, into or through the back-bridge wall from the ash- 
pit, so as to conduct sufficient air, YY eyo by a door or valve, into and 
up through a narrow space in front of, or behind and across the whole 
ends of these hot flue pipes, so as to mix and burn with the smoke and 
ary wad ducts of bustion as they either enter or pass from these 

ot flues, and thus 


vent the formation of or consume all black smoke 
before it leaves the hotter part of the furnace and fi and even utilise 
the same in flame for heating purposes instead of allowing it to form and 
escape to the chimney. 
1897. Packine ror Fracite ARTiCLeEs, J. Jvimy, 
cation from 0. Long, pehe Yo = U.8.~ Dated 
wo 














th 
together by any suitable 
adhesive compound, as glue, mucilage, or flour paste. — 

1898 Poriryine anp Grapinc Mippiixes, W. R. Lake, Southampton- 
buildings, London.—A communwation S. Howes, A. and N. Bab- 
cock, and C. Bwell, Silver Creek, New York,—Dated 30th May 1874. 

These improvements relate to machines bry more or less 
a or scatter the unpurified and at the same time subject 
em to the action of an air current or blast which separates and carries 
off with it the fibrous matter and other impurities which are lighter than 
the granules of good middlings, while the latter are and dis- 


the shaft or other rotating surface, the rotations of which are to be indi- 
cated. One indicator may be placed in the engine room and the other 
at a distance as on the deck of a vessel, so that the indications may be 
observed not only where the power is being exerted, but at a distance 
therefrom. The dials of the pressure gauges are formed with two con- 
centric scales, one to indicate pressure, the other the number of revolu- 
tions of the surface to be indicated. The pressure attained will be rela- 
tive to the number of the revolutions of the surface to be indicated, and 
whilst the one scale will indicate the me of air in the air chamber, 
the other will indicate the number of revolutions of the shaft or other 
revolving surface at any instant. 

1905. Raitway Brakes, J. Clari:, Silchester-road, Kensington.—Dated 1st 
June, 1874. 

First, by fitting a triangular arrangement of pulleys near the centre of 
each carriage and joining them by pulling rods to the levers of the brake 
blocks, so that when the through chain is tightened the brake is applied. 

by arranging the communication line to apply the brakes on all the 
train by the driver. Secondly, by substituting a tube along the train 
with couplings instead of the chain, and in charging the said tube with 
water from the tender, and in operating the brakes by the pressure of the 
steam in a cylinder for the purpose. 

1906. ged Fornirure Bepsteap, J. Ritchie, Hounslow.—Dated lat 
June, 1874. 

The cumbining together in one apparatus bedstead, bedding, table, 
seats, shelves, and box, and adapting them for use in cabins, summer- 
houses, tents, marquees, and dwelling-rooms. 

1907. Desks, Desratcn Cases, &c., A. Wetson, Grange-road, Finsbury 
Park,—Dated 1st June, 1874. 

The invention has for its object improvements in desks, despatch cases, 
and other similar articles, whereby greater facility is afforded for obtain- 
ing access to the contents thereof. 

1908, IxpicaTiNc Strokes on Revo.vtions, W. A. Brown, Victoria-road, 
Peckham Rye,and J. P. Woodcock, St. John's-road, Brizton.—Dated lst 
Jupe, 1874. 

The Geeretes consists of a small screw propeller working in a fluid, 
and as it revolyes moving along its spindle against the action of a spring 
in proportion to the speed at which it is driven. The motion along the 
spindle is transmitted to an index hand moving over a graduated dial. 
Differences caused by variations in temperature are compensated for. 
1909. IspvicaTine Speen, L. P. Muirhead, Glasgow.—Dated 1st June, 1874 

This invention consists of a new construction and arrangements of the 

rts of an instrument or apparatus for indicating the speed or number 
of revolutions of motive engines, — of being used also as a water 
meter, to register the number of gallons passing through it; as a speed 
indicator for ships in connection with pilots’ tubes, the tube with orifice 
looking forward connected with the inlet branch, and that looking aft 
with the outlet branch ; and aa a safety valve, the mushroom head buried 
in the ball, so that the area pressed upon is equal to the area of the disc 
exposed to the steam boiler ; the ball is charged with air to the pressure 
at which it is required to act by a compressing pump with gauge attached 
fitted to the union, all by merely making the size and strength of the 
different parts and the dials to suit such purposes. The construction 

and action of the apparatus is as follows ;:—The lower part consists of a 

coned tube having the inlet branch of the lower end and a lateral outlet 

branch at the upper end, covered in by a close end at top, surmounted by 

a close domed vessel, within which a close vulcanised india-rubber hollow 

ball is fixed by a small union or tube coupling to the inner surface of the 

crown of the dome, and through which tube the air in the ball communi- 
cates with the indicator or dial by means of a tube leading thereto at the 
engineer's platform or on the deck of the ship, or other place most con- 
venient for consultation. The lower part of the india-rubber air ball is 
free to be compressed by a mushroom head fixed on the top of a valve or 
piston rod, working fluid-tight through the close end to the close domed 
vessel, and guided by an eye and arms to reciprocate in the centre of the 
conical pipe with a valve lid, disc, or piston un the lower end of the rod, 
which filis and closes the small inlet end of the cone when in its lowest 
position, and the india-rubber ball fully extended to act as follows: —The 
inlet branch at bottom of cone pipe is of the same size and bolted fluid- 
tight to the delivery pipe of any pump worked by the engine whose revo- 
lutions are to be indicated, preferably so as to give the full stroke of the 
pump for each half revolution of the engine; the pump thus drives the 
water against the valve lid or piston until it rises to a point in the conical 
pipe at which the water gets freely past it, and where it then obviously 
remains as long as the speed is the same; the mushroom head on its rod 
compressing the air in the india-rubber ball to a corresponding extent, 
raising the metric indicators steadily until they point to the number 
of revolutions the engine is making at the time being, the hand or pointer 
indicating every change faster or slower. The water rough 
the instrument is returned through the outlet pipe to the cistern which 
supplies the pump; and Bourdon gauges may be used as well as the 
barometric indicators, although the latter are preferred, of the aneroid 
barometer type used to register the indications, but with this difference, 
that the case and glass front are sv fitted as to be absvlutely air-tight, as 
in spirit com so as not to be affected by the chang the atmo- 
spheric pressure, the only communication being with the air ball of the 

——- through the small tube, and at the same time admitting of 

e index or hand passing over a white ground or dial between this and 
the glass, on which the scale is divided to show the number of revolutions 

ie per minute as the pneumatic pressure varies in the ball, and with 

the tube and number of dials required, and bya drum 

turned by an eight-day lever timepiece, admitting of giving a continuous 
self-registration also. 

1010. Oprainina Motive Power, A. V. Newton, Chancery-lane.—A com- 
munication from A, de Sate, Paris,— Dated lst June, 1874. 

This invention relates to the production of a motive power by the com- 
dined action of an explosive compound and heated air upon the piston of 

ci ting or other engine. 








* The words ‘‘in the point of each liquid” are found in the 
of the al it delivered the applicant, but do mob appear in the 
original abrfdgmoat. 
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1911. Tonucar on Annvtar Castixos, W. H. Willans, Sheffield.—Dated 





lst J 1874. 
The invention describes the casting of tubular and annular castings ou 
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moulds with tubular cores, allowing of cooling applications to their in- 
terior. He inserts an iron plug or other material admitting of the ex- 
pansion of the core, but p ti its coll: In some cases he dis- 
penses with the inserted substance if the tubular core be capable to with- 
stand the pressure of the molten metal in the mould, but yet of a nature 
to yield to its contraction in the cooling. 

1912. Hortna anv Currina Our Roor Crops, 7. F. Salter, Attleborough. 

—Duted 1st June, 1874. 

This invention relates to an improved machine for side hoeing and 
chopping or cutting out turnips or other roots at one operation, and con- 
sists of a hoe attached to the lower extremity of a vibrating arm hung 
from a pivot upon a slide working in upright guides on the machine, 
motion for working this hoe being obtained from one of the wheels; 
also of side hoes placed one on each side of the rows which may be easily 
moved out of work while the machine is in motion. The shafts are fixed 
so as to be adjustable from side to side to suit different widths of rows, 
and to be inclined or elevated to compensate for any variation in the 
height of the horse or rising or falling of the ground. 

1913. Srorrerine Borries, 4. M. Clark, Chancery-lane.—A communication 
Srom B. Clark, Newark, U. &.— Dated 1st June, 1874. 

This stepper consists of an oval-headed and annular grooved metal plug 
in which a flexible ring is placed, suspended in the bottle by springs com- 
prising a kind of handle, which is held with sufficient force ina flexible 
tube connected with a filling machine, so that the stopper may be pulled 
up into the neck to stop the bottle when the filler is removed. 

1914. WHeeLs anp Axtes, T. West and R, P. Brookes, Bromley-by-Bow.— 
Dated 2nd June, 1874. 
The axle is made in two halves of 





equal lengtt each ha a wheel 
fast on one end. These revolve separately and independently, either ina 
series of bearings or journals or else in a continuous bearing, composed of 
a pipe or tube made in two halves and joined together in the centre by a 
collar or other means. 

1915. Puosrnates or Lime, B. Tanner, Dublin.- Dated 2nd June, 1874. 

This invention consists in certain improvements in the treatment of 
phosphates of lime whereby valuable products are obtained in an econo- 
mical manner, and of such ch ter and ition as may be desired. 
Any of the ordinary forms of phosphate of lime, of commerce, or any 
other form of phosphate of lime, or any mixture thereof, is or are heated 
with hydrochloric acid, and solutions thereof obtained. The soluti 
obtained as before mentioned are treated with sulphuric acid in such 

quantity as to bine with the whole or any part of the lime or calcium 
in the solution, whereby the latter is precipitated in the form of sulphate 
of lime, and then separated by known means. The liquid portion is again 
employed as a solvent for the phosphate of lime, and the treatment with 
sulphuric acid repeated, the lime or calcium removed, and the liquid 
portion again employed as a solvent for phosphate of lime, the resulting 
solution being evaporated in furnaces. The relative proportions of lime 
or calcium and phosphoric acid having been ascertained, sulphuric acid is 
added to the mass, so as to leave sr for every seventy-one 
parts of phosphoric acid, twenty-eight parts of lime, or twenty parts of 
calcium. The dry product is useful asa manure. Instead of employing 
sulphuric acid as before mentioned, either of the alkalies or their salts 
in conjunction with sulphuric acid may be employed. The dry product 
will contain in addition to the phosphate of lime salts of the alkali or 
alkalies. Phosphoric acid of any desired degree of concentration is ob- 
tained according to the number of times the acid liquor is caused to 
dissolve any of the forms of phosphate of lime, and is subsequently 
mixed with sulphuric acid in such proportion as to combine with the 
whole of the lime or calcium preseut, and the sulution may be treated 
with alkalies or alkaline salts. The character and composition of the 
products are regulated by the proportions of the phosphate of lime and 
the acids, alkalies, and alkaline salts. 
1916. Fitrerine or Separatino Liquips, J. H. Johnson, Lincoln’s-inn- 
—_ a communication from V. EB. de Loynes, Paris.—Dated 2nd 
une, 1874. 

This invention relates to centrifugal apparatus to be employed for 
filtering drainage water and sewage, and generally for separating or 
straining liquids from solid matters with which they are mixed; and 
consists in the employment of a cylinder. the periphery of which is com- 
posed of perforated metal or other suitable reticulated or filtering ma- 
terial, such cylinder being mounted fast on a rotary hollow shaft or axis, 
which is open at oue end and closed at the opposite end, and is carried in 
bearings or stufling-boxes provided in the and an outer trough or re- 
ceptacle, into which the liquids to be filtered or strained are i duced 

















. CARRIAGES FoR Common Roaps, S. Tuddenham, Lambeth.—Dated 


1930. 
8rd June, 1874. 

This invention relates, First, to imp: ts in cabs, broug , and 
other similar vehicles, with a view to more effectually ventilating the 
same when the windows are closed, and consists of a peculiar arrange- 
ment of valves, ings, or p wes for the admission of fresh air to the 
interior of the vehicle, in combination with one or more apertures in the 
roof for the escape of foul or heated air. The inventor proposes to arrange 
the windows of Hansom cabs and other vehicles, so as to slide in a hori- 
zontal direction between a double frame, and capable of being opened and 
closed both from the inside and outside of the vehicle. This invention 
relates, Secondly, toa peculiar construction and mode of connecting the 
shafts to the bodies of common road vehicles. In carrying out this part 
of the invention he constructs the bow or breaching piece, or that part of 
the shafts to which the body or the fore carriage of the vehicle is attached, 
of two bars of wrought iron arranged one within the other in sucha 
manner as to leave a space between them for the reception of spring boxes 
or sockets, in which are inserted journals formed on the fore carriage or 
on brackets fixed to the body of the vehicle, which journals are provided 
with a collar or shoulder of such a diameter as to slide freely within the 
box or socket. Against this collar or shoulder, one end of a helical spring 
bears, which spring is contained within the box or socket, the opposite 
end of such spring having its bearing against an internal lipor flange 
formed on one end of the said box. The outer ends of the journals are 
provided with screw threads for the reception of nuts, by means of which 
the shafts are held securely to the brackets or to the fore carriage, as the 
case may 
1981. Papen anp PastesoarD Boxes, B. J. B. Mills, Southampton- 

buildings, London.—A communication from H. R. Heyl, Philadelphia.— 
Dated 3rd May, 1874. 

The improvements in paper boxes consist, First, in making the same in 
tubular form with one or each of the ends constructed with two or more 
flaps to fuld one on another. The improvements consist, Secondly, in 
making a box of a single piece of paper or pasteboard cut and folded in 
such a shape as to bring all the edges of the aged to the top of the finished 
box, so that there shall be no incision in the paper below the top of the 
box, thus rendering it water-tight. The improvements in machinery for 
making paper boxes consist chiefly in multiplications of or additions to 
the machinery described in letters patent No. 2291, dated July 31, 1872. 


1982. Exectrric Tetecrapus, W. R. Lake, Southampt 98, London. 
—A communication from L. Viansi, Messina.— Dated 8rd June, 1874. 

This invention relates to electric telegraphs by which messages are 
transmitted in opposite directions simultaneously on the same wire. e 
inventor uses a manipulator with a rectangular base carrying a metallic 
lever. This lever carries above and below its point two pieces of insulated 
substance, upon which are fixed by insulated screws —— and lower 
steel springs. The said lever has two appendages bent back at a right 
angle, and upon which rest the said two springs. One of the said append- 
ages is in metallic contact with the lever, the other is separated from it 
by an insulated piece, and serves simply to maintain the upper spring in 
the same position as the lower spring. This manipulator has five metallic 
screw sockets, three of which are fixed upon thefront of the manipulator ; 
the other two are placed one each side, perpendicularly to the said lever. 


1983. Preventinc THE CoLisionw or Raitway Trains, S. C. Van de 
Mey, Southampton-buildi ion.—A communication from B. W. 
Ansingh, Amsterdam.—Duted 3rd June, 1874. 

This invention relates to preventing the collision of railway trains by 
means of apparatus of which part is carried by the locomotives and part 
fixed upon the railway. Inside and outside vertical safety rods are 
placed on the left side of the way from station to station. When the train 
is ready for de re a galvanic current is produced in a magnet; all the 
inside rods then rise. The magnet is a wrought iron tube closed at 
both ends by iron wads. At the fire-box end of the locomotive the in- 
ventor mounts an iron plate turning on a fulcrum pin and held up by a 
bolt. On the buffer beam there is a tumbler, which is attached to the 
said bolt by a rod; this tumbler is held up by levers. The buffer 
beam also carries a copper conductor and glass tube. In propor- 
tion as the locomotive advances the said rods are depressed in suc- 
cession. The locomotive carries the glass tube on the right side of 
the buffer, and the said tube is higher than the!cap of the rod when the 
same are depressed; but this tube will be crushed when the outside 

is raised. A locomotive running on a railway will depress the 
safety rods without crushing the glass tube ; but a locomotive running in 
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The rotary shaft or axis is placed below the upper edge or level of the 
liquids in the trough or receptacle, and has formed in it in that portion of 
its length which is situate between the two ends of the cylinder a suitable 
number of slots or apertures, so that the liquid will be caused to traverse 
the meshes, reticulutions, or interstices of the cylinder and enter its 
interior, and thence pass through the slots or apertures into the interio 
of the hollow shaft ur axis, whence it may be conducted into any required 
place; the eolid matters in pensi re retained in the trough or re- 
ceptacle, the bottom of which is made of a suitable form to facilitate their 
yemoval at intervals, the centrifugal forces tending to drive such solid 
matters from the circumference of the cylinder, and so prevent them 
ene to the filtering surface and obstuucting the passage of the 
iquid, 
1918. Courtixncs ror Macuiye Bectixo, W. H. Chase, jun., Fenchurch- 
stirret, Londun.— vated 2nd June, 1874. 
li belting composed of 


This invention describes couplings for 
links with loose slotted crussheads, by which the two ends of the belting 
are retained tugether. 


1508. Looms ror Weavine Wire, J. Moore, Coventry.—Dated 2nd June 
74. 











hi 
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The inventor employs the ordinary rack and pinion loom, such as is 
used in the weaving of silk fabrics, for the weaving of wire, and uses re- 
verse treadles for 2ft. space or wider. The weft is kept tight by méans of 
a coiled spring inside the quill which can be regula to any desired 
inesh. He also applies steain power in conjunction with the above im- 
provements to wire weaving. 

1920. Looms ror WEAviNG, C. Catlow, Burnley.—Dated 2nd June, 1874. 

This invention relates, First, to improved apparatus to be used in con- 
nection with ‘loose reeds ” for locking or holding such reeds firmly in 
position during the ‘‘ beat up,” and for allowing the reed to swing loose 
or open when the shuttle is caught. Secondly, in the construction and 
application of apparatus to be applied to shuttles for preventing or 
greatly reducing the waste uf yarn when weaving from weft in the “‘ cop.” 


1921. Prorriiixc Vessets, A. Martin, Newman-street, Oxford-street, 
London,- -Dated 2nd June, 1874. 

The propeller is composed of several paddles attached to endless bands. 
The endless bands are supported by three horizontal cylinders or drums, 
two of which have their axes in the same horizontal plane, whilst the 
central drum is lower by an amount equal to the height of the paddles. 
1922. SaretyY ves, 8. W. Snowden, Down's-crescent, Stoke Newington.— 

Dated 2nd Ju.‘ 1874. 

Tue object of this invention is to apply a spring to load the valve or 
press it towards its seat in such a manner as in case of the fracture of the 
spring to avoid the inconvenience and risk from loss of steam. 

1926. Srenca Traps, J. G. Tongue, Southampton-buildings, Chancery-lane, 
London.—A communication from W. A. Butler, New York.—Dated 2nd 
June, 1874. 

The First part of this invention relates to a novel machine for making 
S-shaped or otherwise bent water or stench traps, applicable also to the 
bending of tubes for different purposes, by which straight pipe or tubing 
of lead or other ductile metal or alloy can be bent into semi-annular 
form, and whereby when the two ends of the same tube are bent in 
opposite directions a perfect S-shaped stench trap may be produced, The 
invention Secondly ists in a ine or bination of hines o! 
similar general construction to that before referred to. Thirdly, the 
invention consists in a further machine for the like purpose. Fourthly, 
the invention consists in the process of making whole traps from a straight 
piece of tubing by bending it between formers without regard to the 
particular machinery used. Fifthly, the invention consists in the process 
of making traps in two longitudinal secti dered togeth or from 
independent metal strips, by bending the same between formers irrespec- 
tive of any particular machinery employed for the purpose. 

1927. Pressine Gass, J. Haley, Manchester.—Dauted 3rd June, 1874. 

This invention relates to a method of pressing glass by steam power, 
which has never befure been done. 


1928. Runners anp Tor Norcues 'oR UMBRELLAS AND Parasois, W. 
Corder and B. Shore, Birmingham.— Dated 3rd June, 1874. 

This invention consists in making the notch of the said runners and top 
notches from three rings of iron or other metal placed face to face, the 
outer rings being of greater diameter and thinner than the middle ring, 
the outer edge of the middle ring constituting the bottom of the groove in 
the notch. e rings are connected to the end of the 1 of the runner 
or top notch by brazing, and the nicks are made in them before or after 
they have been brazed tothe barrel. Or the middle ring may consist of a 
brass wire or brazing metal, which when the parts have been raised to a 
brazing heat melts and brazes the other two rings to the barrel. The 
barrel of the top notch may be made from the metal of one of the rings 
by raising tools. 

1929. Drittixa anp Tappino or Screwine Mains, L. J. L. Schanzer, 
Odessa.—Dated 8rd June, 1874. 

This invention relates to the use of a drill and tap or screw thread 
cutter in conjunction with a vessel or chamber provided with doors and 
valves,and arranged to be temporarily fitted and a ed to the main 
for Bre me ———— escape and consequent waste of water 
or fluid during the operations of and tapping the hole, and 
screwing in the pipe, cock, or connection to be attached to the main, 














an op direction crushes the glass tube on the rod, and thereby opens 

the whistle and cuts off the steam. 

1934. ReoutaTinc AND GOVERNING THE SPEED oF Enaines, A. M 
Clark, Choncery-lane.—A communication from Farcot and Sons and E. 
Duclos and Company, Paris.—Dated 3rd June, 1874. 

This invention relates to improvements in controlling or governing 
steam and other engines used for working ships’ rudders, capstans, 
winches, hoists, cranes, and for other Fo gener be e essential character- 
istics consisting in the subordination of the engine or motor to the com- 
= and absolute control of an attendant, by making the hand of the 

atter to move either directly or through a suitable medium with the part 

to which the power of the engine or motor is applied,so that the two 
may move, stop, and reverse their motion together, the engine or motor 
following step by step the hand of the attendant and imitating its every 
movement. 

1935. Inpexine, Copyinc, MutTiP.iyinc, anp EecuRING Documents, 7. 
A, Dillon, Dublin.—Dated 4th June, 1874. 

This invention specially relates to public record offices, but it is equally 
applicable to the preservation, multiplying, and indexing of private docu- 
ments, whether in print or manuscript. The essence of the invention con- 
sists in the fact that thin enamelled or prepared metal sheets are impressed 
with type character, or written on with a style or point, in such a way 
as to be countersunk on the one side and embossed or raised in relief on 
the other side, thus affording the double advantage of being freely read 
from one side while a copy can be accurately and speedily obtained by 
printing from the other side. These sheets being made of thin flexible 
metal are cut into strips, each containing a n se subject 
matter, and these can be inserted and reinserted in alphabetical or dic- 
tionary order, so as to present each day a readable, indestructible, and 
dictionary framed index to the documents on record. 

1987. Macuinery ror CrusHING OrES AND Stones, H. R. Marsden, 
Leeds.—Da'ed 4th June, 1874. 

The essential features of this invention consist, First, in the employ- 
ment, in combination with a jaw crushing machine, of a rotary wheel 
having buckets or pockets for elevating the crushed substances into a 
sieve through which the portions sufficiently reduced are discharged, the 
r d ing ducted again into the machine, where they are 
subjected to its operation. Secundly, in making that portion of the jaw 
which forms the acting surface, and which is cast se tely from the 
stock or frame, of chilled cast iron, cast on to malleable or wrought iron 
bars or strips, the projecting surface of which, as also the surface of the 
stock or frame, being subsequently planed, and the two parts fitted 
together and secured by wedges or other similar means. This part of 
the invention is also applicable to stamp heads and other crushing ma- 





ery. 
1938. Sas Frames, C. Barton and 8. Withers, West Bromwich.—Dated 


4th June, 1874. 
The novelty of this i pting and applying coiled 
sprinys concentrically to the bodies of sash frame pulleys that their con- 
tracting force may act as a counterpoise to the pendant sliding sashes 
connected to them, thus superseding the use of sash weights. 


1939. Peeine Potators, 7. Mortlock, Shafton-road, South Hackney.— 
4th June, 1874. 

The feature of novelty of this invention consists in fixing a tube or 
cylinder horizontally in suitable standards with brushes around the in- 
side of the said tube or cylinder, and having a shaft running through the 
same surrounded with brushes and capable of being revolved while the 
tub remains stationary. 
tr“ Sree, The Hon W. E. C. Stanhope, Charing Cross.—Dated 4th 

une, 4. 

The novelty of the invention consists in constructing skates to be 
used on artificial ice or smoo' aces with one central wheel or 
roller, which is secured by brackets to the sole plate of the skate, and 
behind which+there is also connected a brake wheel for checking or stop- 
ping the movement of the skater. 


1941. Burrinec anp Wasuine Sueep-skins, J. T. Plenty, Bristol.—Dated 


+4 ahals antt 





1944. Gas ror Licutinc anv Heatino Porposes, W. 1. Howes, Curtain- 
.— Dated 4th June, 1874. 

The inveution relates, First, to a novel arrangement and combination 
of apparatus to be c.aployed in the manufacture of gas by forcing atmo- 
spheric air through or in contact with hydrocarbon fluids. The Second 
part of the invention consists in the employment of « portion of the 
— apparatus for measuring the gas in its passage through a wet gas 
meter. 

1945. Frinisuinec Printep SHeets or Paper, H. J. Gill, Dublin.—Datea 
4th June, 1874. 

Printed sheets of paper are passed between pes metal rolling 
cylinders for the purpose of pressing and finishing the paper. The 
cylinders to be placed side by side horizontally in suitable framework for 
the purpose of placing beneath them vessels for containing fluids capable 
of dissolving the printer’s ink which sets off from paper or cylinder 
vessels to be placed beneath such cylinders and divided into a 
ments and furnished with rollers, rubbing pads, and scrapers as d bed, 
the rubbing pads made of sponge. textile material &c., as described, and 
ae in the vessel all fluids capable of dissolving or saponifying printer’s 

n 

1946. Ice axp Rerriceratina, R. M. Marchant, Kirby-street, Hatton 
Gard Dated 4th June, 1874. 

This invention has reference to the application and adaptation of what 
the inventor calls the stage process of pumping, for the purpose of com- 
pressing air to any required pressure, such compressed air being after- 
wards allowed to e d into the atmosphere, so as to produce the 
necessary cold for the manufacture of ice, and for other refrigerating 
purposes. The principle of producing cold by the expansion of com- 
pressed air is well understood. The stage process of pumping above 
referred tois tully described in the specifications of the inventor's patents 
of 28th January, 1869, No. 264, and 13th April, 1870, No. 1086. 

1947. Merat Musica Wrnp InstRUMENTS, B. Dupont, North-street, Mary- 
lebone.— Dated 4th June, 1874. 

The features of novelty which constitute this invention are the manu- 
facture of metal musical wind instruments by means of galvanic 
electricity as described in the provisional specification. 

1948. Macuive ror ADDIxG TOGETHER AND ASCERTAINING THE TOTAL 0 
A COLUMN OR NUMBER OF FicuREs, M.and W. Pullen, High Bentham, 
York.— Dated 4th June, 1874. 

They employ a dial or dials mounted on an axis or axes, said dials 
being numbered and divided decimally. Gear in connection with axes of 
the dials bee being actuated will move the dials round and indicate the 
numbers added. 

1949. An Improven Ben, J. Kennett, Eastbourne.—Dated 4th June, 1874. 

A quilted flap, attached to the foot of the bed to keep the feet and legs 
of invalids and aged persons warm while in 
1950. Copeinc TELEGRAPHIC MESSAGES, AND FOR TRANSMITTING SIGNALS, 

AND SIGNAL AND OTHER Lamps, W. H, Clapp, Austin-Friars, 

Tits provisional spectt escribes the Clapptograph, and t 

ja provisional specification descr e Cla) ph, and apparatus 

used htc therewith. . 

1951. Exrractinec Greasy anp Fatry Matters, W. B. Newton, Chancery- 
——* communication from F. W. Ralph, Brussels.—Dated 4th June, 

The object of this invention is to produce a simple and Soampentine 
apparatus in which bisulphide of carbon may be used for dissolving out 
and extracting fatty and oleaginous matters from various waste sub- 
stances, such as cotton waste which has been used for wiping and clean- 
ing machinery from the oil that will become spilled thereon. The 
apparatus which forms the subject of the present invention is so con- 
struc and arranged that the escape of the bisulpbide of carbon is 
practically impossible, and when it has been separated by distillation or 
otherwise from the fatty mutter, it can be over and over again. 
1952. Lamps, G. G. Tandy, Penge, and J. A.j Dryden, Corunna-road 

Stewart’s-lane.— Dated 4th June, 1874. 

This invention of improvements in lamps relates to iat class of lamps, 
in which liquid bydrocarbons are d for illuminating purposes, 
and is more particularly applicable to railway roof lamps. 

1954. AprLyinc MaGNetisM FoR CURATIVE AND OTHER Purposes, W. 
P. Lyon, Bilington-street, Barnsbury.— Dated 5th June, 1874. 
is i ti ists in the facture of a fabric containing short 

maguetised tubes. or beads of steel, or other suitable metal strung at in- 
tervals or either the warp threads or the weft threads, and in making 
the said fabric into garments or other appliances for use. 

sey. Pumpina Liquips, G. 8 Hazlehurst, Runcorn.—Dated 5th June, 
1874 


This invention relates to pumping liquids by the peculiar use of a dia- 
pew or collapsible bag or pipe of any suitable form, which may be of 
ndia-rubber or other flexible material, and which is so omer that 
it will collapse and expand according to the excess of pressure inside or 
outside the diaphragm ; and this invention is particularly applicable for 
pumping acids, such as muriatic and other acids, inasmuch as india- 
rubber can be used without detriment to retain the ucid, and this mate- 
rial is known to be specially adapted for that purpose. 
1961. Presses ror Bricks, Cray, Frre-ctay, SMALL CoaL, Peat, &c., 

0. 8. H. Harcourt, Randolph-road, Maida-hill.—Dated 5th June, 1874. 

Moulding wheel on horizontal axis with chambers recessed inwards 
from the periphery and plungers working in the chambers and carrying 
rollers acted on by cams (on frame) employed in combination with a 
strap or lever arm moving on a fulcrum at one end, and at the other end 
carrying a cover to close in succession the several chambers of the mould- 
ing wheel. 

1964. Borries ror ConTAINING GASEOUS AND OTHER Liqutps, A. Cock- 
burn, Newcastle-upon-Tyne —Dated 5th June, 1874. 

This invention relates te bottles in which internal plugs or stoppers are 
used. According to this invention the neck of the bottle is e conical 
and with angular recesses or cavities at the lower part of the inside 
thereof. A liming of india-rubber having on the outside projections 
corresponding with the aforesaid recesses is placed in the said neck. The 
stopper, which consists of a plug of suitable material, is pressed by the 
gas contained in the liquid the bottle or by other suitable means 
against the aforesaid lining, and the bottle is thereby closed. The 
apparatus for filling the bottle consists of a table or stand, on which is 
fixed a cup, the interior of which communicates with the reservoir con- 
taining the liquid with which the bottle is to be filled. Through a 
stuffing box in the said cup passes the upper part of a pi This pipe, 
which carries a weight at the lower part, passes through the table or 
stand, and is joined to one end of a lever supported thereby, the other 
end of which lever is jointed to a rod which has formed on it at the upper 
part a cross arm, and at the lower part a al. Ashield or guard of 
wire netting is affixed to the upper part of the apparatus. 

1965. Buck.es or Fastentnas, L. Sterne, Victoria-chambers, Westminster. 
—Dated 5th June, 1874. 

This provisional specification describes a buckle with a sliding slotted 
bar, through which the free end of the strap is . The strap is 
through the bar, and as it is being drawn tight the slot of the bar is 
clear of thé points, and as soon as the strapis let go the bar slides up 
the points, which therefore pass through the strap. 

7 ee MrneERAL O11s, G. 7. Beilby, Mid Calder.—Dated 6th June, 


In carrying out the invention, the crude oil, after being redistilled 
once or oftener, is treated with about as much acid as will combine with 
the basic constituents. The oil is next treated with an oxidising agent, 
and is then treated with acid, which takes up products of oxidation and 
is removed with them by settling and decantation. 

1970. Lusricatine Woot, 7. Greig, Galashiels.—Dated 6th June, 1874. 

The feature of novelty which constitutes this invention is the combina- 
tion or admixture in proportions of boiling water, soft soap, tallow, pota- 
toes, olive oil, and ammonia to form the lubricant. 

1971. SuLpHarte or Porass, C. 8. Go man, Irvine.—Dated 6th June, 1874. 

The features of novelty whieh constitute this invention are, First, 
mixing with chloride of potassium, alkali, or chrome, waste lime, and 
magnesia, as and for the purposes di ibed. Secondly, introducing the 
gases and vapours into the decomposing chamber through a pipe extend- 
ing throughout the chamber before the gases and vapours are allowed to 
mix with the chlorides, and terminating the gas inlet pipe in or about 
the centre of the top or bottom of the posing chamber. Thirdly, 
the employment of metallic oxides unmixed with the chlorides to pro- 
mote the oxidation of sulphurous acid before it is introduced into the 
chlorides under conversion. Fourthly, the employment of chlorine to 














4th June, 1874. 
Two horizontal cylinders, the surfaces of which have double-edged 
knives fixed longitudinally and tangentially thereto, are ted in 
stretch ctive sides of a 
own between the 


. ie 8. 
slab, which is caused to move vertically up and 
used to revolve in opposite directions at 
a high rate of speed, and the knives thereupon act upon the wool and 
free the same from burrs. Water is supplied to the skins during the 
operation by means of perforated pipes. 
1908. ome Borers, R. Readhead, Gateshead-upon-Tyne.—Dated 4th 
une, 

Three or more tubes running parallel with the sides of the boiler are 
placed in the water space t f, and connected with two pipes, one at 
each end. through one of 


e w e pipes and 
through the tubes into the at the other end thereof, which 
last-mentioned pipe is connected to the steam pipe of engine. The 
water which surrounds the steam tubes absorbs any latent or waste heat 
contained in the steam which passes through the , and becomes 
more q heated and converted into steam than it otherwise w 
have been. steam tubes are provided with valves to prevent the 
steam from entering the same, when desirable. 





Pp te the oxidation of the sulphurous acid as and for the purposes 
desctibed. Fifthly, the employment of nitric acid to prorhote the oxida- 
tion of the sulphurous acid as and for the purposes described. 

1978. Preventine THE Return on Back Fiow or Gas, WATER, AND 
OTHER Fiuips 1N Sewers, Drains, &c., H. Matthews, Bristol.—Dated 
6th June, 1874. ‘ 

This invention is designed to afford a simple and efficient means of pre- 
venting the return or back flow of gas, water, and other fluids in sewers, 
drains, and other similar situations. For this purpose to the outlet is 
adapted an inverted L-shaped valve working at its angle on pivots or 
= a shaft or spindle carried by bearings or supports 80 as to 

ow the face of the valve to rest against a suitable seat surrounding the 
outlet orifice of sewer or drain, against which seat the closing face of 
the valve will be by the weight of its horizontal part. 

1975. Giass on Vitreovs TaBLeT on Disc For CORRECTING oR Im- 
PROVING STEEL Pens, G. Bailey, Cheltenham.—Dated 6th June, 1874. 

invention consists substantially in of 


glass or other vitreous su! an uneven or su ; 
and when the half worn out pen is required to be renewed, nothing more 














Dec. 18, 1874. 
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is required than to draw the pvints of it over the surface of the tablet or 

disc once, twice, or oftener, if required. In this manner the points of 

the pen, which by the action of the acid contained in the ink have 

become corroded, are blunted, and the pen at once writes as freely as 

when new. 

1976. Sream anv Sartinc Vessets, W. 7. Y. Dicey, Annerley.—Dated 
6th June, 1874. 

The improvements relate to the construction of double-hulled vessels, 
that is to say, vessels, the bottom of which is indented to the form of an 
arch, or vessels divided vertically and longitudinally at the middle line 
and the two parts placed at a certain distance apart, varying according to 
the speed required and other circumstances, and thus forming a parallel 
channel between the two parts of the hull which are to be securely con- 
nected together. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IERCHANTS were disinclined to make purchases this, Thursday, 
afternoon on the Birmingham ’Change of any class of finished 
iron, and there was less disposition to buy than for some weeks 
past. Ironmasters of position reported that they are receiving at 
the works a fair number of inquiries, but that it is the exception 
when the inquiries are followed by orders. Hence they infer that 
they are greatly undersold. That very low prices are being taken 
in the market where the lowest prices are generally quoted is 
regarded as conclusive, from the fact that hoops are being delivered 
into Liverpool from the heart of this district at ten guineas; and 
it costs 12s. 6d. to carry the iron hence to that part. Nor was any 
difficulty experienced this afternoon in getting South Staffordshire 
bars from two or three makers at as low a figure as £9 2s. 6d.; gas 
strips were easy at £9 10s., and angles were to be had at as low a 
figure. Here and there singles were quoted as low as £12 5s. 
Makers who are in repute for the quality of their iron would not 
take less than £12 10s, for their singles, nor lower thau £12 15s. and 
extras for their plates. Nevertheless there are firms of standing 
who are accepting orders for hoiler plates at £12 10s, including 
extras. 

With such facts as these known to purchasers, they should be 
excused for expecting that at the next quarterly meetings prices 
will be declared down toa sensible extent, however much it may 
be stated that leading ironmaking firms are averse to any change. 
It has never been possible for the leading firms to maintain long 
such a difference between their own quotations and those of the 
bulk of the makers as now exists. We have not yet descended 
from the crest{of the wave of prosperity to the trough of the sea 
of depression. Home consumers of iron, who at one time thought 
that leading brands of Staffordshire bars at £10 would revive the 
market, were to-day shaking their heads in a doubtful mood when 
it was estimated that in the event of another £1 being taken off 
present prices there will be again a brisk trade. This afternoon 
few makers were able to report themselves furnished with orders 
beyond Christmas, and others could not see their way to more than 
a week’s work. 

However abundantly the market may be supplied with finished 
iron, the quantity of pig iron on offer is quite within the require- 
ments of the mills and forges ; and terms were to-day refused by 
verdors which they would readily have accepted up to a week ago, 
at any time during the last six weeks. 

Fears were beginning to be expressed that the great snow storm 
may hamper some finished iron works in respect of their supply of 
fuel, that up to yesterday was abundant; but for leading house- 
hold samples the Cannock Chase supply is still within the 
requirements of the market. 

On Saturday a representative meeting of the ironworkers of this 
district was held at Wednesbury to determine whether they should 
join the National Association of Miners who are sending a deputa- 
tion to Belgium. Their object is to inquire and report on the 
nature and character of the stone, coal, and other mineral products 
that are required in making coke and smelting and manufacturing 
the product into pig and then into finished iron, the cost of 
shipping, &c., the whole to be arranged in a tabulated form with a 
view to ascertaining whether the coal and iron trades of this 
country have anything to fear from Belgian competition. Mr. 
Ancott, president of the workmen’s section of the Iron Trade 
Board of Conciliation for this district, was the chairman. He said 
the cry of injury to our iron trade by Belgian competition had 
again and again been raised by those who wished to reduce the 
men’s wages, or who had trade purposes to serve. It was therefore 
important thet they should know whether there was any truth in 
the cry, in order that, if necessary, they might make some conces- 
sion, or, as the more intelligent would certainly do if something 
like present wages could not be maintained, leave the trade fcr 
sowe other. Mr. Capper, another member of the Conciliation 
Board, said that he believed that the English iron trade had little 
to’ fear from Belgium; but recommended, in order to make the 
inquiry compl te, that the deputation should get together the 
materials for making a comparison between the cost of living in 
the two countries. It was unanimously resolved to join the 
miners in the deputation, and after some discussion as to whether 
the council should be advised to appoint the general secretary, 
Mr. Kane, or Mr. Capper, as their representative, the choice of 
the meeting by a small majority fell on the former. 

Though Belgium can never be a competitor of this country in 
the iron market, except in a very restricted sense, owing to the 
smallness of her manufacture, yet we repeat what we have before 
stated on this question of Belgian competition—that it must be 
borne in mind that that manufacture is rapidly increasing in mag- 
nitude, and that in the lower classes of iron, in which the Belgian 
makers chiefly enter into competition with us, a comparatively 
small production will suffice to cause a very material depression in 
prices. The newly-published report of the British Secretary of 
Legation at Brussels would lead to the inference that the recent 
activity of that competition has been due to the exceptional and 
temporary depression in the Belgian iron trade, but it is of course 
impossible to say how often that depression may occur, or how 
long it may continue, and it is a contingency, therefore, which 
must be kept in view in any estimate of the relations of the iron 
trade in the two countries. Sir H. Barron says that many of the 
Belgian works have been closed. and the furnaces blown out, 
owing to the stagnation of trade, and that the only ironmasters 
who can make a profit at present prices are such as possess col- 
lieries of their own. 

In the course of some judicious remarks on the action of the 
men in this matter, the Birmingham Daily Post says:—‘‘ The 
relation of wages to necessaries, or, in other words, the value of 
money in the two countries, is no doubt a subject of considerable 
interest, but we would point out that it has little practical bearing 
on the question before us. English ironmasters do not oppose 
advances of wages on the ground of the sufficiency of the existing 
scale for the wants of their workpeople, but because a higher scale 
of remuneration would increase the cost of production beyond the 
point up to which they can hope to compete with foreign pro- 
<dlucers, Wages unquestionably rule higher in this country than 
in Belgium, and ouriron is consequently dearer, notwithstanding 
the great advantages our ironmasters possess in minerals and ma- 
chinery, and, let us add, skilled labour. Fortunately, if our iron 
is dearer, it is also asarule better, and where quality is wanted 
eur makers never need stand in fear of foreign competitors. It 
is only in regard to the lower and cheaper qualities of iron that 
competition can arise, and if the ironworkers’ deputation should be 

able on their return to suggest any means of combating this danger 
hy more ical thods of production or otherwise, their 








journey will not have been made in vain. 

In the condition of the Birmingham and district industries the 
week has effected little, if any, improvement. Still consignments 
t» hand for the colonial markets sustain general animation. 
Machinery and implements are in exce'lent request for Turkey, 
Ezypt, and South Russia; satisfactory hardware indents are 





forthcoming from India; the continental demand is hardly more 
than nil; the Chinese trade has undergone amelioration ; large 
military contracts for arms and ammunition are to hand from 
Japan ; and the prospects of the renewal of commercial intercourse 
with the United States are regarded as a little more encouraging. 

he home demand promises to be gratifying. The advance last 
week in various descriptions of galvanised goods and zine sheets 
has not much affected trade. Manufacturers of mill machinery 
are experiencing a moderately steady demand, but decided healthi- 
ness has not been characteristic of this industry for some time 
back. The marine and naval ironwork makers complain that the 
legislative requirements as to the testing of anchors and cables im- 
pose upon them restrictions from which their foreign competitors 
are free. The wiseness of the Government precaution cannot be 
doubted, and it is only to be regretted that other States and 
Governments have not followed the policy initiated by England. 
Upon this subject the annexed letter has been circulated by the 
secretary of the Birmingham Chamber of Commerce (Mr. Henry 
J. Harding): ‘‘My attention has been directed by some of the 
members of the chamber to an infraction of the above law (Chain 
Cables and Anchors Act, 1871) by manufacturers in this district. 
Chain cables have been mauufactured, tes by a private 
machine, and exported to various parts of the world, without 
having undergone the rigid test prescribed by the Act, and carried 
out under the supervision of the Board of Trade, at the two 
establishments in the district— Netherton and Tipton, The differ- 
ence in the price is £4 per ton less when sold without the 
Government test mark. Will you permit me to direct the attention 
of the commercial public to the following extract from clause 7 of 
the law, which states, inter alia, every person selling or con- 
tracting to sell any cham cable whatever, or any anchor exceeling 
in weight 168 Ib. not previously tested and duly stamped according 
to the provisions of the Act, renders himself liable to a penalty of 
£50. Clause 10 enacts that if any person uses a private testing 
machine, for which no licence is for the time being in force, he 
renders himself liable to a penalty not exceeding £100. Consider- 
ing that the safety of human life when on board ship and the 
vessel itself depends mainly ina time of danger upon the good 
quality of the chain cables and anchors, it is of the highest im- 
portance that the law should be complied with.” The dulness 
which prevails in the wrought iron tube branch is attributable to 
lessened trade with Germany. 

The law under the Master and Servants Act affecting the finding 
of constant erployment under certain conditions to operatives who 
are servants within the meaning of that Act, came prominently up 
on Tuesday at a special petty sessions at Hinckley near Bir- 
mingham. A minersummonsed the manager of the Nailstone 
Colliery, Leicestershire, for having ‘‘on the Ist, 6th, 7th, 8th, 
and 11th daysof August unlawfully neglected and refused to fulfil 
a certain contract of service,” and 30s. was claimed as compensa- 
tion. The contract of service referred to means the usual 14 days’ 
notice which had not been given to the complainant ; for whom it 
was contended that when he went to the colliery on the above- 
mentioned dates he was told that there was no work for bim. He 
lived three miles away, and had not received any intimation that 
his services would not be required. Some excuse, it was the alle- 
gation, was made to him as to trade being in such a state as not to 
justify the pit working; and there was also something said with 
regard to there being no trucks to be filled. The evidence of the 
defendant (Mr. Thomas Millership), however. was that on Saturday, 
the lst of August, he directed that the pit should not work in 
consequence of a shortness of wagons. On the 3rd August other 
trucks had come in, and work was resumed and continued on the 
4th and 5th. On the evening of the 5th he received a report as to 
the state of the machinery, in consequence of which he ordered the 
work to be stopped. He examined the machinery and found 
a crank loose and a brake of the winding engine broken. He 
formed an opinion that it would take three days to make the 
machinery safe. The damage was repaired and work was resumed 
on Monday, the 10th. The men were prevented working on the 
6th, 7th, and 8th, in consequence of the damage to the machinery. 
By numerous witnesses, as well as by Mr. Motteram, barrister, it 
was maintained that it had ever been the custom when there was 
a shortness, either of trade or trucks, as well as when machinery 
was found to be defective, for the miners to be declined work 
without compensation ; and it was affirmed that because of such 
probable eventualities in the working of mines, colliers received 
high rates of wages. The magistrates were the Revs. H. L. 
Watson, E. G. Bruxner, and R. Titley, with Mr. W. Cox. After 
a few minutes’ deliberation, they unanimously decided to dismiss 
the case. It would be well that employers should not place too 
much reliance upon what took place at Hinckley, in the event of 
their having to answer summonses in acounty court. If there 
had been no previous intimation of the machinery being defeBtive, 
it is very unlikely, however, that even in a county court the com- 
plainants for want of work would under that head have been sus- 
tained. A want of trucks, likewise, if it should have been occa- 
sioned by the default, for instance, of the railway company, it is 
easy to imagine would be a plea that the employer might fairly 
urge ¢ but a want of trade, so long as the relationship of master 
and servant under the Act exists, is quite another matter. As has 
heen shown in the leading columns of TaE ENGINEER, the relative 
legal responsibilities of employer and workmen under the Master 
and Servants Act, are only now coming prominently to the front. 
To such a decision as that at Hinckley it would not be wise to 
attach too much significance. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE nearer approach of the Christmas holidays seems only to 
intensify the depression which I have previously reported in the 
iron trade of this district, and there seems to be a prevalent feel- 
ing to defer all operations until the turn of the season. Very 
little consequently has been done during the past week, and prices 
continue to exhibit a weakening tendency. ‘The only inquiries of 
any note that have been upon the market, have been for forge iron, 
delivered over next year; butas makers do not appear inclined, at 
least at present, to quote so low as buyers think they have a right 
to expect, the transactions have been restricted to very limited 
proportions. In foundry iron there have been a few sales extend- 
ing over the first quarter of next year, but these have only been 
of very small lots. For prompt delivery the quotations for pig 
iron are tolerably firm, and late rates are generally maintained, 
Middlesbrough makes delivered in the Manchester district being 
worth about 71s. to 73s. per ton for foundry, and about 66s. for 
forge qualities ; and Lancashire makes 75s, for foundry, and 70s. 
for forge numbers. For forward delivery, however, merchants 
continue to quote very low speculative prices, and Cleveland iron 
delivered in the Manchester district over the first three or six 
months of next year is offering as low as 68s. 6d. for No. 3 
foundry, and about 64s. 6d. for No. 4 forge. In the finished 
iron trade a dull feeling also prevails. Makers, as a 
rule, seem content to wait the turn of the year before en- 
tering into forward contracts, whilst buyers are holding 
back in the expectation that a reduction will be made in next 
quarter’s prices, Makers, however, under present circumstances, 
and especially with the present price of forge iron, cannot see 
their way to modify their rates to any material extent, as they 
maintain that it would be almost impossible to sell at lower prices 
without working at a loss, Bars delivered in the Manchester 
district are still quoted at from £9 5s. to £9 10s. per ton. 

The Lancashire blast furnaces continue well employed, and 
makers generally are well sold for the next few months. The 
rolling mil!s are also tolerably well supplied with work for tke 
remainder of the year. 

In the coal trade there is not much change to notice. A good 
active business continues to be done in all the better classes 





of ore, and house fire coal especial!y is exceptionally brisk, 





whilst prices are naturally very firm, and in some cases, 
although the list rates at the collieries have not been altered, 
more money is being obtained by dealers. Common coal, 
burgy, and slack are also in good demand, but supplies 
are more plentiful, and slack is, if anything, rather a weak 
point in the market. particularly in the St. Helens and Widnes 
districts, where Staffordshire coal is still competing. On the 
Manchester side, however, there is a good demand from dealers, 
and although some of the colliery proprietors are compelled 
temporarily to stock a good deal of thelr get, this is caused chiefly 
by the difficulty in obtaining wagons caused by the accumulation 
of trafficfon the railway lines, and this is a matter of general com- 
plaint in the trade. The pit prices in the Wigan district are about 
as under :—Best Arley, 15s. to 16s.; secondary qualities, 13s. to 
13s. 6d.; Pemberton mines, 13s. to 14s., although in some excep- 
tional cases 15s. is obtained; burgy, 7s. 6d. to 93.; and slack, 
5s. 6d. to 6s. 6d. per ton. 

The shipping trade continues to improve, and there is a good 
demand for all classes of coal, with prices firm. 

As I anticipated in my last report, the wages dispute in West 
Lancashire has been made the pretext for restricting the output 
of coal. The men, inthe face of the determined attitude of the 
masters, have hesitated to enter into another conflict, but have 
resolved to work less, and this if persevered in will, in the present 
state of the house-fire coal trade, be a serious inconvenience. 

The Society for the Promotion of Scientific Industry have 
decided that in connection with the exhibition which they will 
hold next year at Manchester, of appliances for the economy of 
labour, gold, silver, and bronze medals shall be given for excellence 
and novelty, in the various classes of exhibits, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is, unhappi'y, very little reason to conclude that for the 
remainder of the present year trade will be in any degree better 
than it has been during the last few weeks, The pig iron trade 
continues tolerably active, but prices are barely maintained (No. 3 
having now receded to 62s. 6/1. net cash), and there would un- 
doubtedly be a very considerable drop, were it not that sellers are 
warranted by the smallness of stocks in holding out against a reduc- 
tion as far as they can, seeing especially that if any marked 
revival of demand were taking place, iron might soon become very 
scarce. The production of pig iron keeps up to the average, and it 
is expected that the returns for December will show the make of 
pig iron to have been greater in that month than in any preceding 
month in the history of the trade. . 

The time is now close at hand when it is usual to take a retro- 
spective glance at the progress of trade during the year that is 
about to close. On the whole it will be generally conceded that 


the past year has not been one of progress in the iron trate of the 
North of England. On the contrary, the make of pig irom will be 
found to have been below thas of either of the two or three 


previous years—chiefly owing to the long and determined strike 
of ironstone miners in the early part of the year; while 
the manufactured iron trade has for months past been in 
a deplorably dull condition. The production of coal and 
coke for manufacturing purposes will probably be found, 
on the whole, to have come up to the average of either 
of the two immediately preceding years, but it has fallen far be- 
hind when viewed in relation to the additional productive resource 
brought into operation. An immense amount of capital his been 
expended during the last year in the development of the leading 
industries of the North of England. Neatly a dozen new blast 
furnaces have been completed and brought into use, and an almost 
corresponding extension has taken place in the resources and the 
production of finishediron. It is, however, in the Durham colliery 


district where trade has expanded to this most remarkable extent, 
What with the new collieries opened out and the o'd collieries ex- 
tended, it may fairly be assumed that the productive c»pacity uf 
the coalfield of Durham has been increased by at least on--fourth 


during the last eighteen months, although, unfortunately, trade has 
not been sufficiently animated during that period to enable this 
great extension of productive power to be taken advantage of to 
anything but an inhnitesimal extent. 

These are only a few broad and general diagnoses of the progress 
of trade during the past year. The work done during that period 
will enable a largely increased production of both iron and c»al to 
take place when a revival of industry takes place, but meanwhile 
that event appears to be very remote. There is no sign whatever 
of a recuperative tendency in the demand for finished iron. Most 
of the works now going are getting quickly to the termination of 
their contracts, and should the turn of the year not bring an im- 
proved demand along with it, there is too much reason to fear that 
the 40 to 45 per cent. of the furnaces now laid idle in connection 
with the finished iron trade of the North will be increased to 60 or 
70 per cent. Some relief is expected from the adjustment of the 
labour question which must take place in the new year ; but it is 
not now clearly known whether any reduction of wages will take 
place. This will entirely depend upon the report of the accoun- 
tants as to the prices of iron sold in Staffordshire and the North of 
England during the past six months. 

it is very much in favour of Wales that the wages of puddlers 
and miners take so high a range in the North of England. Wales 
could not, ceteris paribus, compete successfully with Cleveland in 
the manufacture of finished iron, but while the latter is so much 
handicapped in the matter of wages, Wales is able to secure orders 
that would not, otherwise, go to the principality. Even in Wales, 
however, the rail mills are far from being fully employed, »#nd the 
rail makers of Cleveland have a fear that until the deficit in 
Wales has been made up they will not have much chance in the 
keen competition now being wa ed on all hands. 

Prices remain without alt«:ation both for rails and plates, 
although not a few firms would be inclined to make large conces- 
sions rather than incu> the dread alternative of laying off their 
works and allowing their hands to be scattered all over the 
country, thus compelling them, when about to make a new start, 
to employ all and sundry who make application, and generally 
involving the engagement of more black sheep than white 
ones, This is, in truth, the greatest difficulty attendant on 
the laying off of a large industrial establishment for an in- 
definite period of time. The labour of weeding out the 
worst hands while the works are in going order is one of a very 
tedious and difficult kind, and it is very hard, when an ironmaster 
has got a staff of hands almost entirely to his mind, to let them all 
go, and incur the chance of never seeing one of them again. Yet 
this is the unpleasant experiment of most manufacturers in Cleve- 
land, and perhaps more so now than at any previous time. 

Another reduction of 10 per cent. has been proposed in the wages 
of the miners of Northumberland. The men met the masters at the 
coal trade office in Newcastle on Saturday last, when the proposed 
reduction was fully discussed, and it was pointed out by the 
masters that since the last reduction the best steam coal had fallen 
2s. per ton, while the trade generally was exceedingly dull. T hey 
asked the men if they would be willing to make a distinction 
between the steam and the manufacturing collicries, the latter 
being much less full of work than the former. The men were not 
prepared to answer this question, and the further consideration of 
the matter was adjourned for a month. ’ 

A reduction of 10 per cent. has also been proposed in the wages 
of the Northumberland enginemen. A conference took place on 
the subject on Saturday, when it was proposed to bring the reduc- 
tion into effect on the 16th of January next. The men requested 
that they be allowed to the 26th December to give an answer to 
the proposal, and this was agreed to. f 

It is understood that a further reduction is about to be proposed 
in the wages of the Durham miners. It is not abovea month since 








the last reduction of 9 per cent. —-the masters asked for 20 per 
cent.—was awarded under arbitration by Mr. Russell Gurney, 
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M.P., but since that time the state of trade has been wretchedly 
bad, and another reduction has, in the opinion of the masters, 
become inevitable. 

No alteration can be noted in the value of either house or 
manufacturing coals at the Durham collieries, but the quantity 
sent to the London market has been increased during and owing 
to the present inclement weather. Coke barely maintains its 
— a is not much inquired after. Both gas and steam coal 
are dull, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is but a moderate demand for pig iron and ores at the 
present moment, in consequence of the extensive quietude which 
prevails in most branches of manufacturing industry, and par- 
ticularly in certain trades which ordinarily consume more raw 
materials than others. 

Maryport hematite is now held at about the following figures : 
No. 1, 95s.; No. 2, 95s.; No. 4, 90s.; No. 5, mottled and white, at 
90s. Bessemer No. 1, 100s.; No. 2, 97s. 6d.; and No. 3, 95s., all with 
the customary 24 per cent. off for prompt. Millom productions 
are—Bessemer No. 1, 95s.; No. 2, 92s. 6d.; and No. 3, 90s. 
Ordinary No. 3, 90s.; No. 4, 87s. 6d.; No. 5, 87s. 6d.; mottled and 
white 105s., on similar terms. Cleveland agents hola No. 3 
Foundry at about 63s, to 64s., and No. 4. at 60s. 

Merchant iron is not in very brisk request, generally speaking, 
nor can it be expected to meet with anything like an active 
demand until the ‘‘corner of the year” has been well turned. 
Some classes of iron have up to recently been in pretty good 
request, but at present even the famous Low Moor and the well- 
known Bowling brands cannot command more than the most ordi- 
nary sales, This is, to a certain extent, accounted for—in this 
locality—by the plain fact that the engineering works have gradu- 
ally sobered down from their state of abnormal pressure 
into a condition bordering very closely upon almost total 
inactivity. Hence Low Moor prreene for fire-boxes, &c., 
are no longer sought after with that avidity which cha- 
racterised the transactions of some time back. The prospects 
of the engineering branch cannot be said to be of a very hopeful 
character. The employers attribute this unfortunate state of 
affairs not only to the inflated condition of the iron trade, but to 
the movements of 1872, whereby the men gained more wages for 
briefer working hours, thereby placing a double advance upon the 
price of their labour and a corresponding increment in the price of 
the finished article. These facts tend to demonstrate that there 
is every probability of a drop in the price of finished iron 
immediately after Christmas to the extent of at least £1 per ton 
allround. Most of the merchants are of this opinion, but it by 
no means follows that a reduction of that amount will prove 
sufficient to bring about a resuscitation of trade. But although 
English iron is easier and in little request, foreign irons are well 
maintained in price. Swedish brands are not in very abundant 
supply, but most of the principal local steel houses are well con- 
tracted forward, leaving smaller firms and casual buyers to take 
the chances of the market in the spring, the chances being that 
if trade should revive a material advance will be declare]. 

The cast steel trade would appear to be a trifle more active, and 
to have rather more hopeful prospects. I hear of one house having 
about three months’ work on hand, and in others it is stated that 
there is a clearly better inquiry for tool, rod, and certain special 
kinds of steel. Should the American demand revive, this industry 
may be expected to do a better trade next year. 

The file trade has latterly been on a rapidly decreasing scale, 
and has now, in very many instances, reached a minimum. ‘The 
American markets have in this respect, asin others, failed the 
Sheffield manufacturers ; hence it is by no means surprising to 
find that considerable numbers of workmen are out of employment, 
and that others are likely to be so after Christmas. Still, so 
irregular is the state of trade, that I am cognisant of at least two 
large file firms which are doing a steady business, aud giving 
employment to a large number of men. 

In tthe Bessemer steel ag there is little or no 
work ; consequently the employers have had comparatively 
little difficulty in carrying out their reductions of wages. 
About six hundred men, employed by Messrs. Brown, Bayley, 
and Dixon (Limited) have fallen in with the altered state of 
things and are now at work on the new footing. The hammer 
drivers and enginemen now receive 29s, per week when employed 
in their proper by ey and 2ls, per week when working as 
labourers for nine hours per day, instead of being paid 31s. 6d. 
whether engaged in one class of work or the other. The 
straighteners and punchers will in future work one hour per day 
more. The rollers, furnacemen, and coggers have accepted a 
reduction of 15 per cent., the same as the tire men. The bogie 
men resume work at 24s, per week, instead of 28s., and the spring- 
makers will probably resume work next week at a drop of about 
10 per cent, At the Atlas Works (John Brown and Company, 
Limited) the tire men have submitted to a reduction of 
124 per cent. The Phoenix Bessemer Steel Company (Limited) 
have given all their workmen notice of a drop of 15 per 
cent., and Messrs. Wilson and Cammell, Dronfield, have given 
notice of a reduction of 10 per cent. to the men employed in 
their Bessemer and steel rail departments. At the two or three 
other Bessemer works of this neighbourhood notices have not as 
yet been given, but there is every reason for presuming that steps 
= shortly be taken in these instances similar to those detailed 
above. 

The house coal trade is still brisk, and prices have a stiffer ten- 
dency, but all kinds of manufacturing fuel are lower in price in 
consequence of the stagnant condition of the heavier trades. Gas 
coke is reduced to 14s, 2d. for soft washed, and 9s, 8d. for ordinary. 
Slack coal cannot be got rid of on any terms. The block of traffic 
on the Manchester, Sheffield, and Lincolnshire Railway has been of 
the most obstructive nature. Passenger trains have been one and two 
hours late, and goods trains have stood by thedozen for six or seven 
hours ata stretch. There was an ‘indignation meeting” on Tues 
day of colliery owners, agents, and manufacturers to consider what 
was to be done in consequence of the railway company’s “‘ utter 
inability ” to deal with the traffic. The speakers drew a dark 
picture—one gentleman said that from this cause the pits of his 
firm had been set down four days within the present month, thereby 
losing the sale of 4000 tons of coal at least ; they had fifty wagons 
specially told off to convey limestone to the blast furnaces, They 
had had four men out pushing those forward, but had only suc- 
ceeded in getting five or six wagons moved about 400 yards in six 
hours, They were under contract to supply the Sheffield Gas 
Company with 200 tons of coal weekly, but could not send half the 
quantity owing to the block. Other gentlemen made even stronger 
statements, and resolutions were passed affirming that the trade 
of the town and district was being driven away, also calling atten- 
tion to the fact that the company had not carried out its full 

arliamentary powers for providing siding accommodation at 

heffield. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

NEARLY every department of the iron trade has been dull during 
the past week. A small business was done in the warrant market 
on Friday at 84s, 6d. and 84s, 9d., and there was a slightly better 
demand on Monday at from 85s. to 85s. 6d. On Tuesday the 
market was again dull, with business at 84s, 9d. cash, and a change 
for the better is hardly anticipated before the beginning of the 
year. The quantity of yg hee in Connal’s Glasgow stores at the 
opening of the week was 28,989 tons, being 1928 more than at the 
same time in the previous week. 

The following quotations of the principal makers’ brands show 

ittle alteration :—Gartsherrie, No, 1, 95s.; No, 3, 85s.; Coltness, 





No. 1, 100s.; No. 3, 84s.; Summerlee, No. 1, 95s.; No. 3, 81s.; 


loan, No. 100s.; No. 3, 83s.; Govan, No. 1, 87s. 6d.; 
No. 3, 8is.; Calder, No. 1, 100s; No. 3, 82s.; Shotts, No. 1, 
97s. 6d.; No. 3, 84s.; Carnbroe, 4 : 3, 82s.; Monk- 


0. 2s.; No. 3, ; M 
land, No. 1, 87s. 6d; No. 3, 81s.; Clyde, No. 1, 87s. 6d; No.'3, 
8ls.; Glengarnock, No. 1, 94s.; No. 3, 83s.; Eglinton, No. 1, 
85s.; No. 3, 80s.; Dalmelli n, No, 1, 86s. ; No. 3, 80s.; Carron, 
No. 1, 95s.; Kinneil, No, 1, ; No, 3, 78s. 

The shipments of pig iron from Scotch ports during the week 
ending the 12th inst. amounted to 9372 tons, being 1843 less than 
in the corresponding week of 1873, The imports of Middlesbrough 
pigs at San for the week were 2300 tons, showing a 
decrease of on those of the corresponding week of last year. 

The directors of the Blochairn Iron Company, Limited, in their 
capacity of liquidators, have issued a report to the shareholders 
and creditors of the company, it being believed that they have 
been led to do so by the action that has been taken by a large 
number of the shareholders for having them superseded by an 
official liquidator. When the eompany found themselves in diffi- 
culties, the shareholders were startled by the information that in 
the course of eleven months the company had sustained losses to 
the amount of £135,048. By the present report, it seems that 
these losses were under-estimated to the extent of £24,703 12s.; so 
that they are now set down at £159,751 11s. Referring to the forth- 
coming petition to the Court of Session for the appointment of a 
liquidator, the directors say they would much regret, now that the 
liquidation has so far progressed, to see the funds of the company 
diminished by litigation as to the proper mode of continuing it, 
and they add that if it be the wish of the shareholders and credi- 
tors, they will be happy to be relieved of the business of the 
liquidation. Up to this time the creditors have been paid 10s, 
per pound, and it is believed that before the remainder can be 
met, the whole of the shareholders’ money will be gone. 

All departments of the coal trade in the West are dull; even 
the demand for house coal is not so large as might be expected 
with the present severe weather. There are great complaints at 
the pits as to a scarcity of railway wagons to carry away the coals, 
which are in many cases being hired in large quantities. There 


is no improvement in the demand for steam or shipping coal, 
and, although the quotations of all sorts are unchanged, large 
In the eastern 


orders are being ne on easier terms. 
mining districts, and particularly in the counties of Fife and 
Clackmannan, the trade is reported very brisk. Wagons are 
being sent forward in larger numbers, so that orders can be ex- 
ecuted with greater despatch, and the d d for h hold and 
steam coal is reported as excessive, but there is very little doing 
in shipments, 

Since I last wrote, a deputation of miners’ delegates, accom- 
panied by Mr, Alex. Macdonald, M.P., have had an interview with 
the Lord Advocate as to the working of the special rules, and the 
way in which the inspectors’ duties are carried out under the 
Mines Regulation Act. The gist of the representations made to 
the right hon. een was that the inspectors of mines neglected 
to visit the collieries when any breach of the law was reported, 
but in the first place communicated with the owners, and gave 
them time to put things in order previous to their visits, and 
that there was great laxity in the manner in which the inspectors 
of weights performed their duties. The Lord Advocate promised 
the deputation that he would give every consideration tothe subject. 
It appears from the statements made that whilst the provisions 
of the Act are in every way ample as to what should be done, a 
very wide discretion is left the inspectors as to how they should do 
it ; so much so that matters may be left in abeyance fora time 
without the inspectors being open to the charge of negligence 
under the Act. It is impossible to guess what action the Lord 
Advocate may deem it advisable to take. 

In consequence of dissatisfaction that arose during the recent 
strike, principally on account of the action taken by the agent, the 
Dalry Miners’ Association has gradually diminished in mem- 
bership, and has now been dissolved. 

At the first meeting of the Armiston Coal Company, which was 
held at Edinburgh a few days ago, it was reported that the 
directors were in a position to declare a divilend at the rate of 
124 per cent, for the period from the 15th May to 30th September 
ast 





The strike in the Clyde shipbuilding works has assumed a more 
serious aspect, the numbers on strike having been largely increased, 
and the employers having threatened to lock-out the men in the 
event of their failing to accept the terms offered within a reason- 
able time. Less sympathy is now shown towards the workmen on 
account of the employers having offered an important compromise, 
about a to one-half the reduction, wich, however, was 
rejected, 

I noticed a fortnight ago that the mill-workersof Dundeehad come 
out on strike against a reduction of 10 per cent. in their wages. The 
strike is now virtually at an end. Being unable to come to any 
definite agreement among themselves, the employers have been 
obliged to give way, and the operatives in most cases have obtained 
their former wages, whilst in a few instances they have accepted 
a reduction of 5 per cent, 

The Aberdeen Harbour Commissioners have resolved to submit 
to Sir John Hawkshaw and Mr. Abernethy the question as to 
whether the proposed extension of the north pier of the harbour 
should be curved to the south or constructed straight. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE seems a strong probability of another conflict between 
capital and labour, and if it should take place, one even more 
serious in its consequences to the working men of South Wales, 
than the strike of 1873. 

The notice issued by the coalowners of another reduction led to 
a conference at Cardiff on Friday last, between the coalowners’ 
association and the colliers’ delegates, when the association came 
to a final resolution not only to insist upon a reduction of 10 per 
cent, but also to refuse arbitration. The delegates protested 
strongly against this resolve, but failed to get.it altered, and so the 
meeting broke up unsatisfactorily. 

It was shown at the meeting by the chairman of the association 
Mr. Fothergill, that the salvation of the iron trade depended 
upon the reduction, Coal being still high, and wages too high 
for the low price obtained for iron, relief could only come from 
the colliers consenting to the acceptance of a lower wage. In- 
stances were also given at the meeting showing that the general 
impression as to the market rate of coal was ill founded, but this 
the delegates refused to believe. The fact that coal is sold in the 
towns to small customers at 16s. per ton has, I imagine, rather 
misled the colliers ; but they overlook another fact, that contracts 
have been taken for 10s. and 10s. 6d., and even less, 

There is much apprehension in the district, but nothing will be 
definitely known until the 28th, when the delegates again meet — 
this time at Merthyr—and announce their decision. At present 
the union strength is nothing like so great as in the past struggles. 
The question is, Will the minority now coerce the majority? 
Should the strike in the Forest of Dean come to an end there will 
be every fear of a temporary strike, but I do not think that the 
funds obtainable will insure a long struggle. The coalowners are 
a formidable body, and are bent upon a general lock-out. No 
pits will be working belonging to any member of the association if 
a strike ensue, and as the iron works cannot be kept going, the 
whole iron and coal trade of South Wales and Monmouthshire 
will be prostrate. 

The event is one which concerns the coun 
of coal must again, in the event of the worst 
high figure. 

There is nothing satisfac 
with either the coal or iron 
completing an order, and had not another in hand, 


at large, for prices 
appening, rise to a 


to report this week in connection 
At Tredegar 





le. Ebbw Vale last week was | 


there was only partial work. Rhymney is entering more lar ge 

into the coal trade, and the Blaenavon Company how called in the 
final deposits, and when the shares are fully paid up are going 
also into the coal trade, Everything looks gloomy. Cyfarthfa 
appears to be as far from starting as ever, but there 
are not want good authorities who say that if quo- 
tations could be lowered trade would flourish again. his 
might apply to the railway demands of this country, but our 
trade with America seems to be entirely at an end, and upon this 
trade Cyfarthfa was in greater part apna. A sad and curious 
accident occurred in the Rhondda Valley this week. At one of the 
principal pits several men were being lowered, and the cage had 
gone down a few feet when it became hampered, and as this was 
not seen for a few minutes, the rope began to fall in coils around 
the men. One of them jumped up and clung to the sides of the 
pit, and the next moment the cage fell to the mg of the coil of 
rope, and with such a shock that the rope broke, and the poor 
fellows, four in number, were dashed to the bottom. One was 
killed and the others, it is feared, fatally injured. 
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Souta KENSINGTON MusEuM.—Visitors during the week end- 
ing 12th December, 1874: On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 8277 ; mercantile marine 
and other collections, 717. On Wednesday, Thursday, and Fri- 
day, admission 6d., from 10 a.m, till 4 p.m., Museum, 2350 ; mer- 
cantile marine and other collections, 73. Total, 11,417. Average 
of corresponding week in former years, 9. Total from the 
opening of the Museum, 13,891,552. F 

LEEDS ASSOCIATION’ OF ForEMEN ENGINEERS.—The ninth 
Anniversary Festival took place on Saturday the 12th inst., at 
the Great Northern Hotel, Leeds, Mr. D. Greig presided, and 
he was supported by Mr. Wheelhouse, M.P., and Mr. Tenant, 
M.P., the , ment members, Mr. Fowler, and others. Many 
excellent addresses were delivered, and the secretary’s report 

roved that the institution was in a very healthy condition. 
e Newton, C.E., attended to represent the London Association. 
Mr. Bolas, that of Manchester, Mr. Elliott that of Newcastle, and 
Mr. Elgy that of Middlesbrough. One hundred and twenty 
gentlemen in all were present, and that is about the numerical 
strength of the institution. 

Tue ‘‘SnaprzrR” TELEGRAPH SounpER.—A very ingenious 
little instrument has been devised by Mr. Wessmann, an American, 
for the purpose of facilitating instruction and practice in telegraph 
manipulation. It simply consists of a little strip of ribbon steel 
mounted by one end in a soft metal block, indented in the middle 
by a hammer and punch, and fitted at the other end with a brass 
tip. By pressing down the spring a distinct snapping sound is 
made, which is repeated when the spring is allowed to resume its 
normal position. By this little instrument, which can be 
carried in the waistcoat pocket, conversation can be carried on 
between persons initiated in the use of the Morse sounder, and 
instruction most readily afforded to beginners. It to be 
obtained from Messrs. Alabaster and Co,, Ludgate-hill. © a 
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SIEGE EXPERIMENTS AT EASTBOURNE. 
No, V. 

In summing up the results of these experiments, one is 
irresistibly led to the conclusion that a thickness of 24ft. 
of solid earth does not afford a bad protection against the 
fire of even the most modern rifled siege artilery. Of 
course, whatever the thickness of our parapet may be, a 
shell containing a travelling mine of 14 or 16 Ib. of powder 
dropped over the crest into the interior of a r 
would prove an awkward visitor, but the difficulty is to 


place it there ; evidently, it is far less easy to hit an object _ 
is diffieulty in- | 
creases as we increase the angle of elevation; even with the | 
comparatively low angle fire employed in these trials—the | 
maximum elevation of the 8in. howitzer having been 20 deg. | 


with curved than direct fire, and 


when fired at 1793 yards with 51b. charges—an inspection 
of the practice tables will show how uncertain the result 
was, and this uncertainty extended to the firing at 
1000 yards with 341b. charges. We are accustomed to 
pride ourselves upon the uniform strength of the Waltham 
Abbey powder, so that it is difficult to account for the 
variation in the shooting of the rifled howitzer, especially 
when we remember that it made very good practice at 
Shoeburyness, and that at every round the piece was laid 





















n portion | 


by a linen band varnished round it, which is pulled off 
| when the shell is in the bore, and the centrifrugal force 
| developed by the rotation of the projectile causes the pin 


to fly out of the fuze during its passage through the air, 
leaving the detonating arrangement free to act upon the 
shell striking the ground. Only one out of the 14 time fuzes 
referred to failed to act, Of the few Prussian fuzes tried, 
several failed; but it is doubtful if the test were a fair one, 
as there was some mistake about the fitting of the safety 
pins in the shells. 

The sections of the crater show pretty clearly the power 
of the shells ; the maximum depth was 4ft., and neither of 
the magazines constructed in the battery was reached ; but 
this must partly be attibuted to the difficulty of planting 
shells exactly on top of them. The greatest damage done 
was cracking two capsills of the magazine in traverse. The 
splinter proof can hardly be said to have been really tested, 
as no shells were aimed directly at it afterethe first day ; 
on that occasion one section was broken through 361b. 

| rails with sleepers and 3ft. of earth over all, but, 3ft. of 
| additional earth having been added, the subsequent rounds 
| which struck the splinter proof failed to do any damage 
| inside. This would seem to indicate that 6ft. of earth 
over a splinter proof or magazine affords adequate protec- 
‘tion. The hon proof in question would have been con- 
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with the greatest care. It must, however, be remembered 
that only 275 live shell were fired against the target battery 
during the four weeks these experiments lasted, including 
the 40-pounder shells, and it is to be doubted whether 
this number of rounds was sufficient to give very decisive 
results, The expenseattending such trialsis doubtless heavy, 
and limits the allowance of ammunition ; but it is evident 
that, if it be advisable to have them at all, they should be 
carfied out with completeness. It was on account of the 


comparatively indecisive nature of the firing during the | 


first part of the experiments that the committee determined 
to fire the remaining third of the ammunition granted 
by the Ordnance Department at a closer range, so as 
to insure a greater percentage of shells striking the battery. 
It may be said, and truly, that the firing at Eastbourne 
was carried on under conditions that would be impossible 
in actual warfare, the range being accurately measured, 
and the gun laid each round by a highly experienced officer; 
but it must be remembered, on the other hand, that to 
silence such a battery, it would probably be required to 
concentrate upon it the fire of a large number of pieces, 
instead of firing one gun at a time, and would involve the 
expenditure of such a quantity of ammunition as would 
astonish the Surveyor-General of the Ordnance. 


The deepest craters were made, as would be expected, | 


by the 8in. howitzer, and the effects of the 150 1b. shells, 
with 16 lb. burster, would seem rather more destructive 
than those produced by the 180 lb. shell containing 14 lb. 
of powder; but no doubt the effect of the extra bursting 
charge is, to a certain extent, neutralised by the shell 
having, from its diminished weight, less penetrative power. 

While dwelling upon the craters produced by the howitzer 
shells, it is worth noticing that the 14 rounds fired on 25th 
November with the Boxer wood-time fuzes, bored rather 
long, produced excellent results, as may be seen from the 
tables. The sensitive percussion fuzes had been all ex- 
pended, and hence the time fuzes were substituted ; but 
there is no doubt that it was wished to compare their 
action inst earthworks, as many artillerymen consider 
that by using time fuzes the shell would be able to attain 
its full penetration before bursting, and thus uce its 
maximum effect as a mine. Of course, it is clear that:there 
would be a greater tendency for a shell to graze without 
bursting, besides the chance of bursting in the air ; but the 
former often happened with the percussion fuzes used at 
Eastbourne. 

The momentous question of fuzes cannot be said to be 
yet satisfactorily settled ; out of the 50 rounds fired from 
the 64-pounder gun on the 26th November, 9 were blind, 
showing on that day 18 per cent. of failures for the Royal 
Laboratory (R. L.) percussion fuze, The “sensitive per- 
cussion” fuze answered much better, but as yet can be 
considered only as experimental ; it is a modification of the 
Prussian fuze, having, instead of the long safety pin, passing 
through the nozzle of the shell, which is to be sheared by 
the shock of discharge, a heavy-headed pin fitted into the 
head of the fuze only ; this safety pin is kept in its place 





object of being the better able to direct a separate fire upon 
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in for a larger proportion of hard blows had it been in its | 


usual position. 

The cut into"the interior ‘crest of the battery was very 
neatly executed with the expenditure of about 23 rounds 
from the 64-pounder gun, but it is to be remarked-that the 
gun and carriage were quite uninjured, nor does it appear 
that much harm was done to the gun detachment. It is 
probable, however, that ten more rounds or so, aimed at 
the same gun-portion, would have told a different tale. 
' The embrasures, both of the new soda-water bottle shape, 

dojnot seem to have suffered so seriously as might have 


| it. As thingsjhave turned out, it would probably have come 


been expected ; they were both closed once or twice, but | 


could easily have been reopened. It is plain, how- 





ever, that the simple sand bag revetment will not answer, | 


as during the firing from C battery on 26th ultimo the 
sand bags frequently took fire, and the gunners had to 
mount into the embrasure and pour buckets of water over 
the smouldering jute, a most dangerous proceeding under 
a heavy fire from rifled guns ; the covering the “cheeks” 
with hides obviates this defect. 

Some form of embrasure—that béte noir of Major Mon- 
| creiff—is we fear a necessary evil in the present state of 

artillery science. A recent leader in the Standard attri- 
| buted to those most nearly concerned a blind devotion to 
obsolete fortifications, and an unreasoning prejudice against 
| the Moncrieff system for siege purposes. Without attempt- 
| ing to discuss its merits for permanent works, it is sufficient 
| here to state that no one fully acquainted with that system, 
and also with what can be accomplished, and what cannot 
| be attempted in earthworks thrown up in the field, would 
| entertain a doubt that the Moncrieff carriage in any form 
yet tried is quite unsuited for siege batteries. 

These experiments have, we may confidently affirm, settled 
| one point, so far as there was any doubt about it, and that 
| is the very t value of a screen of earth thrown up in 
front of a battery ; it not only stops projectiles which 
might injure the latter, with direct fire, but serves as a 
blind to the eyes of the assailant, preventing him from 
judging his distance correctly, or estimating the effects 
of his fire. The screen would also appear materially to 
save the embrasures cut in the battery. 

The question of platforms is rather a perplexing one 
both to engineer and artillery officers ; the recoil of the Sin. 
rifled howitzer is decidedly strong, but there seems no reson 
why it should not be effectually controlled by some such 
arrangement of inclined planes, both to check the recoil, 
and the excursive force of running up again, as were tried 
at Eastbourne. It is evident that a perfectly level ground 
platform to start with has the advantage of keeping the 
wheels of the carriage on the same plane, however much 
the latter may be trained right or left. 

Reference has been made to the Prussian sling scales 
for laying guus at night, or wheu the object aimed at 








cannot be seen from the battery. They consist simply of 
two metal scales, graduated alike in plain figures, and sus- 
pended by steel rods with hooks, one from beneath the 
axletree, and the other about half-way down and under- 
neath the trail. An axis line is clearly marked down the 
centre of the platform, or three parallel lines to save tra- 
versing the carriage, which axis line has been laid carefully 
by pickets or other means upon the object to be fired at. 
As both scales are alike, it is evident that when properly 
slung on the carriage, we get the axis of the gun laid on 
the object by bringing any two similar graduations on the 
scales exactly over the line marked on the platform. The 
Germans give deflection right or left by bringing a diferent 
Jigure on the rear scale to correspond on the axis line with 
one on the front scale; but those scales tried at Eastbourne 
possessed a great a in having a small separate 
graduation on the right of the rear scale, by means of which 
any required deflection or allowance for wind can be given 
by sliding the scale in its slings, which have clamping 
screws ; we are thus enabled «/ways to adjust the same 


figures on both scales to the axis line—a great boon for - 


rough-and-ready work in the trenches. 

In conclusion, we may remark that, as so much expense 
has been already incurred in throwing up batteries, laying 
down a line of railway, &c. &c., it is to be hoped that the 
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structed, in an actual siege battery, close inrear, but it was | War Office authorities may allow these works to remain, 
placed some little distance behind at Eastbourne, with the | and make use of them in more extended and exhaustive 


trials, carried out at a more favourable season of the year. 
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1. Sin. howitzer crater in screen, No. § round, on .. 
2. ” » in parapet, No. 15 round, on 
3. ~ in traverse, No. 18 round, on 
4 es sia over magazine in traverse, No. 22... =...) 
¥ joint crater in parapet, No. 6 and No. 8 
SOUNGE, GR oc cc te Sse 68 
6. ve +» joint effects of Nos. 14, 21, ani 22. near 
magazine in right epaulmcnt, stepping | _ 
ee aan mpm. 7S 
7 9 + rater in screen of No, 1S round]... .. .. 
§ crater, on top of parapet of No. 27 roun i] 
effects on exterior crest of parapet of 
) 


~ ( nov. 24th. 





Nos. 34 and 35 rounds on 

10, Effect of five rounds from 64-pounder gun fired on 24th of November 
xt 1000 yards range ; commencement of breach through parapet at 

No. 4 gun portion, : 

11, Completion of breach through parapet by cutting down from the top ; 
twenty rounds fired at sume range on 20th of November ; at the 
twenty-third (total) round the breach extended through interior 
crest into gun portion. 

2. Effect produced by the twenty last rounds ef the experiments, 
64-pounder shells (26th November), on parapet and screen ; the 
desired object was tu penetrate the magazine in traverse. 

The service percussion fuze, oflicially known as the 
“R. L. (Royal Laboratory) percussion fuze,” by a 
typographical error was described in article No, III as the 
“‘ yifle-loading percussion fuze.” 
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COHESION AND CRUSHING. 

Tue resistance which a body offers to strain, whether 
tensile or compressive, is clearly due to the cohesion of its 
particles, that is, to the force which sticks or binds them 
together. The proper mode of ascertaining the behaviour 
of a body under strain would therefore be to deduce it from 
the laws of cohesion. Unfortunately, of these laws we at 
present know nothing. There is no domain of science in 
which so little progress seems to be made as in this. 
Whilst we know with the utmost exactness how it is that 
the earth is held in its constant orbit round the sun, we are 
completely ignorant of the forces which hold in one mass 
the stone which lies at our foot. It has been said that no 
future philosopher can ever hope to rival the fame of 
Newton, because the law which governs the universe can 
be discovered but once. But the laws of panier nary ~ 
as widely, and perhaps are of even greater practical umport- 
ance, There ten apni for a second Newton to take 
rank with the first by proclaiming their discovery, and when 
a second Newton arises, perhaps the discovery may be 
made. Meanwhile, all we can do is to feel our way by the 
light of such principles as in the general darkness of the 
subject we can still manage to discern. Let us consider 
what are the elementary facts which may be observed when 
a body (for instance, a bar of iron) is subjected to longi- 
tudinal strain. Of these the most obvious is that the body 
alters its dimensions, becoming longer if the strain is tensile, 
shorter if the strain is compressive. In other words, the 

articles of the body follow the direction of the strain, 
ming further apart if it tends to separate them (tensile 
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strain), and nearer together if 4¢ tends to unite them (com- 
pressive strain). The particles oppose a powerful resistance 
to this motion in both cases, and it is this resistance which, 
se mama increasing until it equals the external strain, 
rings the body once more to rest. Now, this resistance 
must be due to a force of repulsion existing when the 
particles are urged towards each other, and a force of 
attraction existing when they are drawn apart. It follows 
then that the force of cohesion acting between these two 
particles must be twofold, consisting of an attraction and a 
repulsion. These must alike be insensible at any except 
very small distances, so small as to be quite beyond all 
ordinary modes of measurement. This is evident from the 
fact that two bodies when placed in contact do not cohere, 
nor can they in general be made to do so by pressure, how- 
ever powerful. The only explanation of this is that, owing 
to the roughness of the surfaces, the number of particles 
brought sufficiently close to act upon one another is exceed- 
ingly small, and therefore the resistance they oppose to 
separation is but trifling. Cases are however recorded in 
which surfaces of metal have been brought to so high a 
degree of polish as to cohere together with considerable 
force. This is generally attributed to the pressure of the 
atmosphere, the surfaces being supposed to be so smooth 
that no air can find its way in between them. This is in 
itself sufficiently improbable, whilst it must be remembered 
that.this external pressure would oppose no resistance to 
the sliding of the surfaces over each other, but only to their 
being drawn directly apart. There would thus be no real 
adhesion in the ordinary sense of the word. It would seem 
much more likely that in these cases the inequalities of the 
surfaces have been so far planed down that the forces of 
cohesion do to some extent come into play. Be this as it 
may, the fact remains that these forces only act at distances, 
not infinitely, but immeasurably small. It is not meant by 
this that the forces absolutely cease to exist at greater dis- 
tances. This would not be impossible, but would involve 
complicated laws of force which it is not necessary to assume. 
The conditions are satisfied by supposing that they vary 
inversely according to some power of the distance. This is 
actually the case with regard to one force which is known 
to act between particles, namely, the force which we call 
gravity. The law of gravity is expressed by saying that 
every particle in the universe attracts every other particle 
with a force varyins inversely as the square of the distance 
between them. In other words, if we represent by 1 
the amount of the force at a distance of lin., then at 2in. 
it will be represented by 4, at 3in. by 4, and so on. 
It is evident how rapid is the degradation of force under 
such a condition, As a matter of fact, we know that the 
ittraction between two bodies, even when in contact, is 
yuite inappreciable. Even the enormous mass of the earth 
ouly exercises on a body at its surface that moderate force 
to which we give the name of weight. But if we suppose 
two particles whose distance apart is immeasurably smull, 
the case is quite different. ‘The force would then become 
considerable; and, in fact, if we could imagine the two 
perticles in actual contact, the attraction would become 
infinite, or no finite force would be able to separate them. 
It would seem, then, that gravity is exactly the kind of 
attractive force whose existence we have been proving from 
the phenomena of cohesion. Hence, as we know that 
gravity exists, it seems just to assume that this cohesive 
force of attraction is nothing else than gravity acting at 
small distances. With it, as shown above, must be com- 
bined a repulsive force of similar character, This repulsive 
force is greater than the attractive within the distance of 
equilibrium, as is shown by the fact that force is necessary 
to produce es but beyond that distance it falls 
rapidly below the attractive force, so that in the motions 
of the heavenly bodies no trace of it is visible. This will 
be accounted for most simply by supposing the force to 
vary inversely according to some power of the distance 
greater than the square. On this supposition the alge- 
braical expression for the two forces together bev 


“1 
Ie a where d is the distance, / /' are constants, and m 
is some quantity greater than 2. 

Of course, this expression is only to be accepted as an 
hypothesis; nor is it offered as fully representing the 
apparently complicated forces which produce the pheno- 
mena of cohesion. As far, however, as the results due to 
strain are concerned, it seems sufficient to answer our pur- 
pose. It follows that, in considering the effects of strain 
on any particle of a body, all the other particles except 
those immediately adjacent may be left out of considera- 
tion. In fact, the particle may be considered as occupying 
the centre of an exceedingly small solid sphere, the consti- 
tuent particles of which exert upon it a force of attraction 
or repulsion according to their respective distances. It is 
thus that the forces of cohesion have been looked at by a 
French engineer, M. Pelletieau, in a paper published in the 
Annales des Ponts et Chaussées for July, 1873. From 
thence he draws several conclusions with respect to the 
behaviour of materials under a compressive or crushing 
strain, which, if true, are of great importance, but which 
appear to the writer to be open to considerable criticism. 

It may be well in the first instance to state what these 
practical rules or conclusions are. They apply to a prism 
of any material, standing upon a plane base and crushed 
by weights placed upon it. They are as follows, all other 
things being supposed in each case to be equal:—(1) The 
resistance to crushing is greater, as the friction between the 
prism and the plane is greater; and is greatest when the 
prism is absolutely fixed to the plane; (2) the resistance to 
crushing is greater as the base is more flexible, or in other 
words, yields to a greater extent under the load; (3) the 
strongest form that can be given to the prism is that of a_ 
circle; of polygonal forms that which approaches nearest to 
the circle, or has the largest angles, will be the strongest ; 
(4) the crushing strain will be greater proportionally for a 
small prism than for a large one; (5) the crushing strain 
will be greater as the height is less. Before discussing 
these rules we must explain what is here meant by the 
crushing of the prism, There are several ways in which 





bodies may yield under compressive strain. In Rankine’s 
Applied Mechanics, art, 285, there are enumerated five, 


viz.: (1) Crushing by splitting into prismatic fragments; 
(2) crushing by shearing, or sliding of one portion upon 
another along oblique surfaces of separation; (3) crushing 
by bulging or lateral swelling and spreading of the prism, 
which is the usual form with ductile materials, such as 
wrought iron; (4) crushing ty buckling or crippling, as in 
wood and other fibrous materials; (5) crushing by cross- 
breaking, which happens with very long pillars only. It 
will be observed that these are all what may be termed 
indirect methods of yielding. There can, in fact, no 
such thing as direct crushing of a body, analogous to its 
breaking under a tensile strain. The pressing together of 
two particles can only produce an increased resistance due 
to their mutual repulsion; and even an infinite compressive 
force could do no more than bring them into actual 
contact. In fact the breaking of a body, whether by 
crushing or tearing, can only be due to separation, not 
compression of its parts; and this is in fact what happens 
in all the five cases enumerated above. Of these, the 
second and fifth are due to peculiar causes; but the other 
three are clearly modifications of the same result, namely, 
the splitting or tearing — laterally of the prism under 
the distension produced by the compressive strain. The 
fact of this distension or lateral spreading of the body 
under compression is certain, and may be shown by experi- 
ments on any highly elastic substance. Thus, if a short 
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block of india-rubber be squeezed between the finger and 
thumb it will be seen to thicken out most perceptibly, at 
the same time that it shortens under the pressure. The 
cause of this lateral thickening is not so obvious; but, 
in fact, it may be seen to follow from the prin- 
ciples of cohesion explained above, and thus atiords 
an additional verification of those principles. Thus, 
let us imagine a body composed of six particles 
only, a, b, c, d, e, f, which are in equilibrium under 
their respective attractions 
and repulsions. Now, sup- 
pose a compressive force to 
(2) (3) act upon the body, and to 
= = —< bring the particles a, d, ¢, 
aN os. ‘f c’) into the position a', b', 
tee ca \_-’ c!, Let us then consider 
what will happen to the 
(2) (e) (F) particle d, and whether it 
will have any tendency to 
move laterally, thatis,‘along 
the line de f. As the particle was originally at rest, the 
forces tending to move it along this line must have been 
in equilibrium. There forces were repulsions due to those 
of the adjacent particles which were within the distance of 
equilibrium (or that at which the forces of attraction and 
repulsion are equal) and attractions due to those which 
were beyond it. Let us suppose the forces to have been in 
fict a repulsion due to the particle e, and attractions due 
to the particles b,c, f. ‘The particle a will of course exer- 
cise no effect in the lateral direction. Now, when the com- 
eg has taken place it is evident that the distance of d 
rom 0, c (in their new positions b' c'!) has diminished. 
Consequently, the attraction of those particles has diminished 
also, for this attraction is zero at the distance of equili- 
brium, and increases thenceforward (the attraction here 
spoken of being, in fact, the difference between the force of 
attraction and the force of repulsion at that particular 
distance). But while the attraction of b c has diminished, 
the forces due to e f remain the same ; hence, as there was 
equilibrium before, there will now be an unbalanced force 
of repulsion due to e, and therefore the particle d will move 
in the direction ¢ d until, by the increase of distance, this 
unbalanced repulsion is diminished to zero. By exactly 
similar reasoning it may be shown that f will move along 
the line e f, and that a ¢ will also move outwards; 0 e will 
alone retain their positions, being balanced by the forces on 
either side of them. It seems clear that similar effects will 
be produced where the number of particles is very great, 
as in ordinary cases, and thus the distension or spreading 
outwards of a body under compression is satisfactorily 
accounted for. The contraction of area under tensile strain 
which is so familiar a feature in experiments upon exten- 
sion, may of course be accounted for on precisely similar 
principles. It is not, however, so easy to see how this dis- 
tension of the body under compressive strain can ever 
result in fracture, as the repulsive forces to which it is due 
continually diminish in intensity as the distance between 
the particles increases. In fact, it seems probable that in 
a perfectly homogeneous body no disruption would ever 
take place, and it would squeeze out under the pressure as 
an inelastic substance does. But as a matter of fact, no 
bodies are perfectly homogeneous. There always exist in 
them weak points, which we may conceive as lacune or 
crevices, partly bridged over by particles hanging in sus- 
pense, as it were, between the attractions of the two walls. 
Now, if an unequal pressure be brought upon the two sides 
of this crevice, thus modifying in the way described above 
the attractions which they exercise, this state of suspense 
will cease to exist ; the intervening particles will move 
towards one side or the other, and may, if the difference of 
attraction be sufficiently great, break off permanently from 
the further and attach themselves to the nearer. Thus, a dis- 
ruption may begin which will soon propagate itself through 
the mass. As the general motion produced is outwards, it 
seems clear that any force acting inwards, or tending to 
keep the particles of the body together, will counteract the 
effect of the pressure and increase the resistance of the 
body. And if there is any line within the cross section of 
the body along which this inward force is exceptionally 
weak, then it is along this line that a disruption of the kind 
described will first take place. 

It is thus that the problem of resistance to crushing 
appears to have presented itself to M. Pelletieau, although 
he has not given any general yiew of the subject such as 
has been sketched out above. The lateral splitting of the 
prism by distention is what he understands by the word 
crushing ; and his investigation of the most important 
point-—namely, the proper » a of the prism—depends on 
the last principle laid down, namely, that crushing will 
first occur along the line in which the inward force, tend- 
ing to hold the prism together laterally, is least. Such an 


| inwards force he shows to be produced by the attraction 
excited on the particles at the surface. Thus, let M, Fig. 1, be 
any particle of a body, and describe round it a circle PQ RS 
with the “radius of action,” that is, the radius beyond 
which the effect of cohesion may be considered insignificant. 
Then, if we suppose M to lie in the interior of the body, all 
the particles within this circle will indeed act upon M, but 
their respective actions will balance each other, and M will 
have no tendency to move in one direction more than in 
another, The case is different if we suppose M to lie so 
near the surface of the body that this surface comes within 
the distance of the radius of action. Thus, suppose the 
circle PQ RS to be normal to this surface, and to cut it in 
the curve PAQS. Suppose QBR to be a line on the 
other side of M, opposite to and exactly similar to PAS, 
then it is evident that the particles within the space en- 
closed by the lines PAS, QBR, will be symmetrical 
about M, and the forces they exert will be in equilibrium. 
But the particles in the space Q B R D will be unbalanced, 
as the opposite space P A S C is outside thesurface. Thus, 
if we sup PASC to have existed originally and to be 
suddenly cut away, then QB RD will at once exercise an 
unbalanced attraction upon M, which will therefore move 
towards it until it is checked by the repulsion of the 
particles between M and the line QBR. The nearer M is 
to the surface the larger this space QB R will be, and 
therefore the more powerful the force with which M tends 
to move towards the interior of the body. The general 
effect is, that the outside 
layer of a body always 
acts strongly to compress 
the interior, and may 
compared to an {elastic en- 
velope tightly strained 
over it and squeezing it 
together. It thus resists 
the distension which is 
caused by compressive 
strains, and which, accord- 
ing to the views ex- 
pressed above, produces the 
crushing of the body. 
Granting this, will the amount of this resistance vary 
according to the shape of the cross section, so that with 
some bodies crushing will take place earlier than with 
others of the same substance and area but of different 
form? M. Pelletieau answers this in the affirmative: The 
principle he affirms is, that crushing will begin at the point 
of the outline of the cross section at which the radius of 
curvature is least. Thus, the circle is the strongest form of 
section, since any other curved figure of equal area must 
have a smaller radius of curvature at some point. 
Similarly a curved section will always be stronger than an 
angular one. M. Pelletieau deduces this result from the 
consideration of Fig. 2,in which M M' are two parti- 
cles situated at the edge 
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- Fitsé of an oval figure, and A CB, 
AL: | ates A! C! B! are the circles of 
Pe tag ‘ action drawn round them. 


4. Now at M, where the radius 
/ rd ) of curvature is greater, it 
| ig is clear that the part A C B 
of the circle of action falling 
within the figure is greater. 
Hence M. Pelletieau con- 
cludes that the attraction 
which this part exercises on the particle well be 
greater owing to the increase of area, and therefore 
the resistance to crushing which that attraction produces 
will be greater also. But M. Pelletieau has not taken into 
account the fact that this holds true only for the extreme 
outside particles of the section. Thus, referring back to 
Fig. 1, we see that if for the curve P A 8, which represents 
the edge of the body, we substitute another of greater 
curvature P' A S', then the unbalanced part QB R! 
within the circle of action is greater, and not less than it 
was before, and the attraction which it exerts will be 
greater also. It is true, as M. Pelletieau points out, that 
the whole attraction upon M is less than if it were close to 
the edge at A, but this does not apply to the difference 
between the attractions in the two cases, which is what we 
are concerned with here. It is only when M is so close 
to the surface that the two curves PAS, QB R, cut each 
other some distance within the circle of action, that the 
opposite effect is produced. It might thus seem probable 
that the resistance to crushing, instead of being diminished, 
is increased, by diminishing the radius of curvature. In 
point of fact, however, all such variations may be neglected 
on account of the excessive smallness of the circle of action 
as compared with the circle of curvature, whatever the 
size of the latter may be. This in all cases makes PAS 
so very nearly a straight line that the differences of area 
cut off by it in various cases are insignificant com- 
pared with the whole area of the circle of action. Thus 
the truth seems to be that the resistance to crushing will 
practically be the same for any form of cross section, pro- 
vided it be bounded by curves. In the case of sharp angles 
it is more difficult to come to a decision. The opposing 
lines PAS, QBR, in Fig. 1, will then cut each other 
within the circle of action much sooner than before, and 
therefore the attraction will decrease with the angle (M. 
Pelletieau’s principle) in particles further within the sur- 
face, than where the boundary is a curve; but on the other 
hand, the unbalanced attraction on a particle some way within 
the surface, such as M in Fig. 1, will be larger. Putting one 
of these against the other, as without further knowledge of 
the laws of cokesion it would be impossible to make an 
exact calculation, we may consider that in the case of an 
angular, as in that of a curved section, the form will hav. 
no appreciable influence on the crushing strain. 

The third and perhaps most important of M. Pelletieau’s 
rules, as stated above, must therefore be held to be in- 
correct. It remains to consider in order the other four. 
The first asserts that the resistance to crushing will be 
| greater as the friction between the prism and the plane on 
| which it stands is greater. Thus, supposing the plane to 
‘be perfectly smooth, the prism will begin to crush at its 
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base, both because the base has to support the weight of 
the prism itself as well as the superimposed load, and also 
“because the distension produced by compression is there 
resisted by the forces on one side only of the section, since 
there is no cohesion between the plane and the base. If, 
on the other hand, the base were absolutely fixed and 
embedded in the plane, it would be impossible for crushin, 
to commence there, and the prism would bulge and crus 
at some intermediate point between the top and bottom, 
which would clearly require a considerably larger compres- 
sive force. Where the prism is not fixed to the plane, but 
there is friction between them, intermediate effects will be 
produced, the prism will still crush at the base, but will 
require a greater force to do so, since the distension will be 
to some extent resisted by the friction of the plane. 

M. Pelletieau’s second rule is that the resistance is 
greater as the plane is more flexible, that is, yields more 
under the pressure. He bases this on the supposition that 
under the pressure the plane will deform into a curve, as 
shown in Fig. 3, and that the reactions between this and 

oe the base will be normal to 
FIGS this curve, and therefore 
incline inwards round the 
edge of the prism, as shown 
by the arrows. The inward 
action of these reactions he 
cousiders would resist the 
distension of the base due 
t» the compressive force, 
KKK and the greater the de- 
RSS flection of the plane, and 
therefore the inclination of the normals to the vertical, 
the greater this inward action will be. But this con- 
clusion would seem to be incorrect, for two reasons. In 
the first place, the inclination of the normals to the vertical 
would in all practical cases be so small that the resulting 
inward action could not but be inconsiderable. And 
secondly, that the action between two surfaces is normal to 
them, is by no means a universal rule, and in any case only 
holds good with regard to perfectly smooth surfaces, which 
these are not. The flexibility of the plane cannot, there- 
fore, be considered to have any effect on the resistance to 
crushing, provided, of course, that it is not so soft as to crush 
itself before the prism does so. 

The fourth rule—viz., that the resistance will be greater 
as the absolute size of section is smaller—is founded on the 
same principle as the rule last considered, and therefore 
falls with it. It is obvious that with very sma!l sections 
the reverse will hold, as the narrower the prism the more 
liable it is to yield by cross breaking. 

M. Pelletieau’s fifth and last rule is, that the crushing 
strain is Jess as the height is greater. He cannot be 
supposed to mean that the strain varies in proportion, so 
that a prism Ift. high weuld only bear half the load of one 
whose height was Gin.; for this would be against all 
experience. All that can be understood is, that the 
crushing strain will be to some extent less in the former 
case that in the latter. Even this does not agree with the 
principle generally assumed, which is that the crushing 
strain is independent of the height, unless the latter be so 
great that the prism becomes what is called a “long 
pillar,” and is liable to yield by cross breaking. It is 
probable that this is not absolutely correct, and that even 
with short pillars the resistance to crushing is to some 
extent affected by the height. Mr. Eaton Hodgkinson 
found this indeed to be the case with substances which 
yielded by shearing, or the sliding of one part over 
another ; but this is not the kind of crushing considered 
here. No suflicient experiments appear to have been made, 
at least in England, upon this point ; and all that can be 
said at present is, therefore, that when the height is con- 
siderable—say more than five times the thickness—it is as 
well to take a somewhat enlarged factor of safety. 

It appears, then, that M. Pelletieau’s five rules, as given 
above, cannot be accepted as correct. On the contrary, 
neither the flexibility of the base, the form of the cross 
section, or the absolute size of prism, can be supposed to 
exercise any effect on the crushing strain. It is true that 
this may be expected to be larger as the friction of the 
base is greater, and also as the height of the prism is less ; 
but in neither case is the variation large enough to be of 
much practical importance. Hence, the ordinary rule, 
which makes the resistance to crushing, in any given 
material, proportional simply to the area of the block, may 
still be accepted as substantially true, at least until some 
exhaustive series of experiments or some more searching 
analysis shall prove the necessity of its modification. 

W. R. B. 
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CANAL WORK AND THE PRACTICE OF 
IRRIGATION IN NORTHERN ITALY, 
By Mr. P. Lz Neve Fosten, Jun., C,E. 
No. V. 

The discharge from orifices with a free fall and still pond 
may be computed by the following formula, which will be 
found sufficiently accurate : 

Q=1801H VH 
In which Q represents the effective discharge. 
1 the width of outlet. 
H height of water above cill of orifice. 
This formula can be easily used in an inverse form in order 
to find the dimensions of orifices that are required to dis- 
charge given volumes of water per second, 


The width of outlet by 7 = Q- 
1:30 H Vt 


The height of water H = 0°76 VA (2) 


The simplest case is that shown, Fig. 35, of the disc’ 
from a rectangular notch in a weir. Suppvosing the width 
of the outlet to be 1°60, the height 0°36, the discharge, as 
calculated by the above formula would be 
Q= 1°80 x 160 x 0°36 0°36 = 0°62208 
or 622°08 litres per second. In the next case, as that 


shown at Fig. 34, the same formula is applicable, but it 
will be no first to calculate the discharge as if in 
Fig. 35 the height of water was equal to the difference of 
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level between A and C, and from the quantity found to 
deduct the discharge due to the height equal to the differ- 
ence of level between A and B. The remainder will be 
the effective discharge from the orifice. 

Supposing this orifice to be 0°20 in width by 0°20 in 
height and with a head of 0°40 above the lower side, we 
shall have 

1:80 « 0°20 x 0°40 0°40 = 91°08 litres. 
from 
1:80 x 0:20 x 0:20 ¥020 = 32:20 litres, 





Effective discharge 58°88 litres. 
For drowned orifices the formula is as follows :— 
Q=ms V2gh 
in which Q = effective discharge. 
am = coefficient of discharge, 0°61. 
8 = area of orifice. 
g = acceleration of motion due to gravity, which 
for Milan is 9806. 
h = head or difference of level of water on each 
side of orifice. 
At Fig. 36, when the orifice is wholly drowned, the head 


10.36 








will be the difference of level between A and B. When the 
orifice is partially drowned, as at Fig. 37, the discharge 
may be calculated in the following manuer ; The portion 
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A’B is considered as an orifice with a free discharge, and 
may be calculated in the same manner as that previously 
~~ for Fig. 35. The remainder B C of the orifice must 

considered as wholly drowned, and must, therefore, 
be calculated as such by the formula used for Fig. 
36, the head being equal to the difference of level 
between A and B. In case of a rectangular notch in- 
stead of an orifice, as at Fig. 35, the discharge is calcu- 
lated in the following manner. The portion A B, Fig. 38, 
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being considered as having a free fall, and the remainder 
from B to C as drowned. These formule, if not theoreti- 
cally accurate, will be found sufficiently correct in practice, 
but it must be borne in mind that the coefficients vary 
according to the different values of A and /, and that no 
two experimentalists precisely on this point. The 
fallowing tables are used by the engineers on the Canal 
Cavour for calculating the discharge of the “ moduli,” or 
fixed outlets for the measurement of the water supplied to 
the various consumers, Table I. serves for calculating the 
discharge from orifices with a free fall as Figs. 34 and 35. 
To find the discharge from an orifice as represented by 
Fig. 35, a the length to be 1°20, the height 
B C = 0°30, and the depth of water above upper side of 
orifice A B = 0°25, and in consequence we shall have 0°55 
in depth above the sill, The number of “ moduli” corre- 
sponding to 0°55 being foundin the tablesto be 12°47074 for a 
width of 1°00, we shall have for a width of opening of 1-20 
12°47074 x 1:20 = 14964888. From this must be de- 
ducted the di due to a height of 0°25 above orifice, 
found in the table to be 3°82171, which multiplied by 1-20 
gives 4586052. The effective discharge will be 10°378836 
moduli. The discharge from a rectangular notch, Fig. 34, 
is found by —e the number given in the tables, 





and corresponding to the height of water above the sill by 
| the width of the a. ‘able IT. gives the discharge 
from drowned orifices, en outlets or orifices are only 


in part drowned, as at igs. 37 aud 35, the same rules as 
given for calculating the discharge by formule will hold 
good, and Table J. will serve fur caleulating the upper por- 
tion, whilst Table II. ist be used for the part that is 
drowned :— 
TABLE No. 1. 
For calculating the discharge from a rectangular outlet in a weir 
with a free full, the resulis being given in Albertine moduli = 
58 litres per second. 





0 0 or 
water opening water opening | water opening water opening 
above one metre above One metre) above one metre above one metre 
cill. inwidth cil. (in width.| cill. inwidth. cill. in width. 


Depth Discharge Depth Discharge! Depth Discharge Depth Discharge 
of for of for for f 























0°61 = 0°03057 0°34 6°06131 | 6°67 16°76718 0°99 30°11623 
0°02 0°08648 | 0°35 6°33068 | OWS 17°14506 l ut 69 
0°03 §=0°15887 0°36 | ~6°O0292 | U'69 17°52352 5 
0°04 §=60°24459 | 0°37 «683098 | 0°70 17°90585 


0°05 0°34182 0°38 7°16181 O°Fl 1829092 
0°06 «6044934 «0°39 F44037 0°72, 18°67870 
0°07 0°56623 | 0°40 7°73460 | O°73 19°06918 
0°08 0°69180 0°41 “02645 

0°09 . 6°82549 | 0°42 
0°10) §=6©0°96683 | 0°43 
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“08 | 34°31496 
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i: 
1: 
I" 
1: 
1°0: 
1 
1: 
g 1 
O71l , 1°11542 | 0°44 | 8°92333 } 0°77  20°65779 | 1°09 | 34°79266 
0°12 «-:1°27092 | 0°45 | 9°22926 | O°78  21°06152 1°10 35°27257 
; O13 1°43305 0°46 9° 53860 O79 21°46785 1‘ll | 35°75466 
|} ©°14  1°60155 | 0°47 | 9°85132| 0°SO 21°87676 1°12 36°2389 
| O15 1°77617 0°48 | 10°16739 | O°81 | 22°23823 81°13 
; 0°16 1°95671 0°49 | 10°48678 114 
| 0°17 = -2°14299 0°50 | 10°s0044 1°15 
O18 2°88484 «0°51 | :11°13534 1°16 
0°19 =. 2°53209 | 0°52 | 11°46445 1°17 
0°20 4 2°73459 | 0°53 | LI*7S675 | 1°18 , 39°38961 
| O21 2°94222' 0°54 | 12°13219 | 0°87 | 24°81001 1°19 | 39°68884 
| O°22 3°15486 | 0°55 | 12°47074 | O°88 25°23900 , 1°20 40°19017 
0°23 | 3°37240 | O°5€ | 12°81238 | 0°89 25°67042 1°21 | 40°69360 
| o°24 3°59472 0°57 13°15709 | 0°90 1°22 | 41°19911 
, 0°25 3°82171 0°58 | 13°50485 0°91 1°23 41°70670 
0°26 4°05329 0°59 | 13°85563 | 0°92 1°24 42°21636 
0°27 §=64°28937 = 060 "20938 | 0°93 1°25 , 42°72807 
0°28 4°5 j 3 0°94 1°26 ©43°24182 
, O99 4°77 0°90 1°27 43° 75761 
5° 1° 3 
5° 4 
$°% i 
5°78 





TALLE No, 2. 
For calculating the discharge froin di 
beina given in Albertine moduli = 








i Discharge Discharge 
Depth per Depth rer Depth 
of square of square of 
head. deci- head. decl- head. 
| mctre. luctre, 
| ool 0°36 0° 27516 O71 
| 0°02 0°37 Orv oO c2 
0°03 o-38) lu 0°73 
0°04 0°34) =." 28640 | O74 
| 0°05 0°40 0° 20005 O75 
0°06 0°41 0° 
0°07 Or42 0 
} 0-08 O45 (Ors 
O-uv Ons "O83 





| 0°10 | 0714502 | 0°45  0°3076 

|} O1L | O715210 | O'46 = O°5 

} Ole 0° 15886 0°47 O-% 

| 0°13 0°16535 0°45 os 
0°14) «(O0°17159 | 0°49, 0°32 
0°15 0°17761 0°50) =«(0°3242 
0°16 O° 1544 0°51 0°32 














0°17 0°52 0 
0°18 O53 «60 
0-19 O54 

0°20 0°20509 0°55 

0°21 0°21016 0°56 

0°22. 0721510) OST 

0°23 0° 21004 075s 

O24 = O° 22467 | 0°59 

u'25 0° 22930 0°60 

0°26 0°23354 O61 

0°27 = =—-0" 23830 | 0°62 

0°28 0°2626 0°63 

0°29 0 0°64 

0°30 0 0°65 

0°31 0°66 

0°32 0°67 

0°33 0°68 03 
0°34 o°ou og 
0°35 0°70 9° 38305 





| 

| The measuring apparatus used on the Canal Cavour, 
| shown in Fig. 39, consists of one or more outlets from the 
| canal, regulated by sluices communicating by means of a 
| channel built in brickwork, with a chamber in masonry, 
| the channel is generally arched over to give access for the 
| working of the sluices. The chamber or basin should be 
| wider than the channel by which it is supplied with water, 
| and at the opposite end a fixed outlet is formed in the 
| wall—a cast iron plate not exceeding 2 cent. in thickness 
| being generally used for this purpose. The form of outlet 
is usually a rectangular notch with a free fall, drowned 
| ovifices only being allowed in case a sufficient difference 
of level between the supplying canal and that of its 
smaller branch cannot be obtained. The velocity of the 
water is reduced or deadened in the basin or chamber pre- 
vious to the orifice, and for all practical purposes may be 
| considered as stagnant. Having determined the width of 











| ) 
| the outlet by the formula / = 7755 2 Vi in which H = 
0°60 ; the width of the basin should next be decided upon, 
and this should not be less than twice that of the outlet, 
whilst its length should be twice its breadth. The depth 
of water in the basin should not be less than 0°25 below 
the sill of the outlet. The length of the tail bay or 
brick channel below the outlet will depend upon cir- 
cumstances. The sluice gate works in grooves, and is 
fitted with a screw, by which it can be readily raised 
or depressed by the guardian of the canal, who alone is 
intrusted with the keys, and the consumer is supposed to 
be restricted to his legitimate supply. Having thus 
described the works necessary for the collection, convey- 
ance, and distribution of the water, we Shall now attempt 
to give a brief outline of its application to the land. The 
rimary conditions for the establishment of a system of 
irrigation are that a plentiful supply of water should exist 
at all times; and it is a matter of equal importance that a 
perfect outfall for the discharge of the water after it has 
passed over the land should be provided. Hence it follows 
that for a good system of irrigation the following condi- 
tionsarerequired :—(1) The waters should be perfectly under 
control, and be conveyed to the culminating points of the 
land. (2) They should be distributed in equable quanti- 
ties, and with an equable velocity over the lower portions 





falling away from those points. (3) And finally they must 
be collected into the outfall drains—colatori—immediately 
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after they have passed over the land, the removal of 
these waters being really as essential as their introduction. 
The art of the irrigator consists in being able to irrigate 
the greatest extent of land with the least possible quan- 
tity of water, or, in other terms, in applying the water in 
such a manner that the smallest amount of surplus will be 
discharged. The irrigation of land may be divided into 
three distinct systems. (1) By submersion or flooding. 
(2) By infiltration. (3) By irrigation, properly so called, 
in which the water is allowed to flow over the land in a 
small, shallow stream. The most simple method of irriga- 
tion is that by submersion, which consists merely in flood- 
ing the land for a certain length of time, after which the 
water may be drawn off and serve for the irrigation of 
other lands at a lower level. This system of irrigation is 
applicable to level lands, and it is necessary that the fields 
should be surrounded with low banks for the purpose of 
containing the waters. The cultivation of rice is an 
example of irrigation by submersion, rice being essentially 
an aquatic plant which during its growth requires to be 
constantly immersed in water. The surface of rice lands 
are made as nearly horizontal as possible, and where varia- 
tions of level occur a series of level terraces are formed, 
and each is surrounded by banks about 0°60 in height; so 
that, in fact, the whole field is converted into a succession 
of small-ponds, separated by the several banks. Com- 
munication is established between the different compart- 
ments, the water entering first those at the highest level 
and passing successively on to the others, a gentle current 
being maintained which keeps the supply always fresh. 
It is necessary to regulate the admission of the water in 
such a manner as to be able to control its flow at any 
moment, as it is solely by the management of the water 
that the attacks from insects and effects of blight can be 
resisted. The greatest supply of water is required in the 
spring, from the beginning of April until beginning of 
June. The rice harvest in the North of Italy ranges from 
the middle of September to the beginning of October, and 
the land is drained as dry as practicable and left exposed 
to the action of the atmosphere throughout the winter 
until the following spring. 

The rice cultivation in Piedmont and Lombardy is 
divided into two classes, the permanent and the temporary 
—risaje da vicende—which forms a part of the rotation 
of crops in the irrigated districts. The permanent rice 
cultivation is restricted exclusively to low marshy places 
unsuited for any other culture. The second system of 
irrigation, which acts principally by infiltration, is applied 
chiefly for the watering of gardens or arable land. The 
irrigation of maize, beans, flax, and a variety of other crops, 
are an example of this system, which consists merely in 
introducing water into the furrows of the fields, which is 
allowed to permeate the soil without overflowing the sides. 
This method is not applicable to meadows. The third 
system of irrigation may be carried out in a variety of 
ways, which will depend principally on the nature of the 
land. The first by horizontal feeders or catch-water irriga- 
tion, and the second by bed work. The former consists 
in establishing at regular distances on side long ground 
a number of parallel feeders or channels, which are 
allowed to overflow their sides; the first receiving its 
water from the main irrigating channel at the top of the 
field, and distributing it to the second, which, in its turn, 
distributes it to a third, and so on until the surplus is 
carried off by the drain at the lower end of the land. This 
system, which is shown at Fig. 40, is only applicable on 
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d where the natural slope is not less than 1 in 1 
though it may be used with equal advantage on the ste 
sides of hills, even with slopes of 2to1. It is not necessary 
that the slope should be uniform. . 

The most perfect system of irrigation is that known as bed 
work, Fig. 41, which consists in dividing the field into a series 
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of rectangular compartments, termed piani or ali, between 
two of which, and at right angles to the main channel, 
is established a minor irrigating channel. The inclination 
of these planes from the irrigating channel is usually from 
2 to 4 per 100, the breadth of the plains should not exceed 
8 to 10 metres; the length is more variable, and will 
depend upon the quantity of water at command, but they 
should not exceed 80 to 100 metres in length. The more 
compact the soil the wider may be the plains, because the 
water can flow upon them over a greater area without being 
absorbed, whilst in open porous soils the widths must 
necessarily be diminished. The water is discharged from 
the minor irrigating channels in feeders in the form of a 
thin and continuous film or veil, which flowing over the 
surface of the plains is collected at their lower part in little 
drains and carried away. 

It is to this system of irrigation that the winter or marcite 
meadows of Lombardy owetheir well-known productiveness. 
It is extremely difficult to determine beforehand the extent 
of land that can be irrigated by a given quantity of water. 
It will depend upon the nature of the soil, the degree of 
permeability of the ground, the natural configuration of the 
country, the climate, the quality of the crops, the skill of 
the irrigator, and on the greater or less body of water 
that can be brought to bear upon the land. The quantity 
of water required for irrigation may be expressed in three 
different ways :—(1) As a continual discharge of so many 
litres per second; (2) as a stratum of water of such and 
such a depth distributed over the land; (3) in the number 
of cubic metres required for the irrigation of a certain area 
of ground. By the first method the number of hectares 


that a given stream is capable of being irrigated may be 
found. The second is useful for comparing the effects of 
an irrigation with the rainfall. And the for finding 
the extent of land that may be watered by a reservoir or 
tank of a known capacity. 

Nadault de Buffon, in his “Cours d’Agriculture,” says 
that as an approximation, that a continual discharge of one 
litre of water per second will be sufficient to irrigate a 
hectare of land, and that for meadows this amount may be 
considered as large. The continual discharge of a litre of 
water would amount in twenty-four hours to 86°40 cubic 
metres; in ten days, 864; in thirty days, 2592; in six 
months, the usual length of the irrigating season, 15,552. 
Supposing one-third of this quantity to be lost by evapora- 
tion, filtration, and surplus, there would remain 10,000 
cubic metres, which represents a stratum 1 metre in depth 
over the land. For meadows this quantity might be 
divided into twenty waterings of 500 cubic metres each, 
which is evidently a very unusual quantity. Giovanetti, 
a writer on the legislation of water, states that a Novarese 
ounce = 36°11 litres per second is sufficient for the irriga- 
tion of 20 hectares of rice and 35 of meadow land. De 
Regi in his work, “Sull’uso della Tavola Parabolica,” states 
that with a Milanese ounce (= 34°50 litres) 2°855 hec- 
tares of meadow land with sandy soil, and 2°356 of 
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divided into summer irrigation and winter irrigation, the 
former, as is evident, being the most important. e 
civil code of Italy defines summer = (estiva) 
as commencing in the spring and ending at the 
autumn equinox, and as winter irrigation (jemale) that 
carried on during the remainder of the year. Irrigation is 
divided into two classes, continuous and intermittent. The 
irrigation of rice during the summer, and of marcite during 
the winter, are continuous, The watering of meadows, 
maize, flax, and other crops is intermittent. The value of 
irrigated to unirrigated land is as3to1. According to the 
above referred to report of Signor Gadda, the average 
value of unirrigated land in the province of Novara is 
1200f. per hectare, and irrigated land 3000f. Unirrigated 
land lets at about 60f. per hectare, whilst 150f. is paid for 
irrigated. The following shows the comparative produce 
of unirrigated and irrigated lands in this province :— 

Unirrigated lands:—For light and sandy soils the 
usual period of rotation is three years, with the following 
average produce per hectare :— 


Francs. Francs, 





1st Year—Maize .. Hectolitres 8°40 at 8°00 = 67°20 
2nd Year—Rye .. .. .«. ” 13°00 at 8°50 = 110°50 
8rd Year—Rye or peas .. je 10°00 at 8°50 = 85°00 

Total for three years - 262°70 


Or at the rate of 87°56 per hectare per annum. 
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ploughed land may be watered in twenty-four hours. 

Bosio (“ Elementi di Economia e Stima dei Fondi Rustica”) | 
says that rice consumes in twenty-four hours a stratum of | 
water from 0°012 to 0°015 in compact soil, and from 
0°03 to0°05 in permeable ground. Marcite lands consume 
a stratum of water from 0°30 to 0°37 in depth in twenty- 
four hours. The General Association of Irrigation west of 
the river Sesia— one of the largest and best managed 
irrigating associations in Italy, if not in Europe—has 
adopted the following quantities as necessary for irrigation: | 
—Rice, 1°60 litres per second ; meadows, 0°70 litres per | 
second; maize, clover, and arable land, 0°23 litres per second. 
According to other authorities, one litre is sufficient to 
water a hectare, and the surplus after the irrigation of the 
first may be used for watering 0°20, making in all 1°20! 
hectares irrigated by one litre. The continual discharge of | 
one litre per second is equivalent to 86°40 cubic metres of | 
water in twenty-four hours or to a stratum of water 

0°00864 in depth over a hectare. 

Signor Gadda, an engineer of Novara, in a report on | 
the irrigation of the Province of Novara, states that a | 
modulo of water, 58 litres, is required to water five hectares | 
of meadow in twenty-four hours; and supposing this irriga- | 
tion to take place every ten days, a modulo will be suffi- | 
cient for’ fifty hectares. Rice requires a permanent supply | 
of water from 7 to 15 cent. in depth, according to the stage | 
of growth of the plant—one modulo being required for | 
40 hectares, Wheat, bauley,andrye, are only irrigated during | 
very dry springs. Maizeis watered two or three times during | 
the months of July and August. One modulo being re- | 
quired for four hectares in twenty-four hours. For mar- 
cite or winter meadows a modulo is required for one and 
a-half hectares, supposing that the surplus waters are used | 
over again. The canal Muzza 
litres per second, and irrigates 73,000 hectares 
the provinces of Milan and Lodi, cultivated principally in | 
cereals, flax, meadows, and sma]l amount of rice, and during | 
the winter 1100 hectares of marcite. On the left bank of | 
the Adda, 15,200 hectares of cereals, flax, meadows, and | 
rrice, are irrigated by 11,950 litres of water, derived from | 
three points on this river. 

The Canal Cavour, of the capacity of 110,000 litres per 
second, is capable of irrigating 120,000 hectares of land, | 
principally cultivated in rice and meadow. The canal now | 
in construction at Casale, with a capacity of discharging | 
10,000 litres per second, is intended for the irrigation of | 
about 7990 hectares for the present, and afterwards it will | 
be extended into the valley of the Auda, where 2000) 

















hectares more may be irrigated. Irrigation in Italy is| 





< 
For stronger and more fertile soils 2 rotation of four years 
is more usual :— 


Francs. Francs, 
1st Year—Maize Hectolitres 18°00 at 8°00 = 144°00 
2nd Year—Wheat .. .. - 13°00 at 16°00 = 208°00 
8rd Year—Rye .. ~ 18°00 at 8°50 = 153°00 
4th Year—Clover Quintals 45°00 at 5°00 = 225°00 

. 730°00 


Total for four years 

Average per annum, 132° 

The expenses of cultivation of unirrigated land may be 

estimated at about half the value of the produce, and when 

taxes and insurance are taken account of the expenses will 
amount to two-thirds. 

Irrigated lands :—When rice is cultivated permanently, 
the average crop is about 13 hectolitres of white rice per 
hectare, which at the rate of 26f. per hectolitre gives 338f. 
The usual rotation for irrigated land is as follows :— 


50E. ‘per hectare. 





Francs. Francs. 

lst Year—Grass .. Quintals 70 at 6°00 = 420 
2nd Year— ,, * 70 at 6°00 = 420 
8rd Year— ,, .. ee 70 at 6°00 = 420 
4th Year—Rice .. Hectolitres 25 at 25°00 = 625 
5th Year— ,, » 20 at 25°00 = 500 
6th Year— ,, .. as 17 at 25°00 = 425 
7th Year—Maize.. oo lat 8°00 = 80 
8th Year—Wheat Hes 12 at 16°00 = 192 
9th Year—Oats .. i 26 at 7°00 = 182 
i” Clover Quintals 35 at 5°00 = 175 
Total . 3439 


Or on the average ‘382f. ‘per hectare yearly. 

The above are results obtained upon good soils which 
have been some time cultivated under irrigation. The 
total expenses of cultivation, taxes and insurance included, 
may be taken at about two-fifths of value of produce.* 
The price of water on the Canal Cavour and its branches 
for summer irrigation is 3400f. per Italian modulo, or 


has a discharge of 61,460 | 1970f. per Albertine medulo, when the branch canal is less 
of land in| than a kilometre in length, when the length exceeds a 


kilometre the price is established at 2600f. per Italian 
modulo, and 1508f. per Albertine modulo. The price for 
winter irrigation is established at we Italian modulo, 
and 98°60f per Albertine modulo. e*water power on 
the Canal Quintinosella of the various falls, which are 
classified according to their importance and position, with 
regard to means of communication and distances from 
towns or villages, is let at the rates per horse-power theo- 
retical, shown in table at end of article. nerd 
In conclusion, the advantages derived from irrigation 
cannot be too highly rated, for by the application of water, 
arid and barren tracts may be converted into rich meadows, 





* The above being taken from Signor Gadda’s report, some difference in 
these prices will be found, as this report was published in 1865. 
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HYPERBOLA 
WIOTH AB=1.0 
DEPTH DC = 6650. 





PARABOLA 


WIDTH AB=1.0 
DEPTH OC = S89 
AREA ACB = 5927 
DENTRE OF CRAVITY CagovVEC = S534 C.0F CRIVITY C ABOVE C= 4230 
FIC [+ FIGIS 


AREA ACB = 3927 








NEW FORM 


9LD FORM 


the production of the land is doubled, and agriculture is 
no more dependent on the vicissitudes of the seasons, and 
its returns are made sure and abundant. 


height of fall x discharge in litres per second. 
75 





Theoretical horse-power =. 





First class. Second class ‘Third class. Fourth class 


Francs. Francs. Francs. Francs. 
60 














From 1872 to 1877 .. 45 30 15 
From 1878to1883 ..' 70 | 62 35 17°50 
From 1884 to 1889 ..| 90 | 60 40 20 











SOCIETY OF ENGINEERS. 
December 7th, 1874. 
Mr. J. H. Apams, Vice-President, in the chair. 

Tux following Paper ‘‘ On the Forms and Construction of Chan- 
nels for the Conveyance of Sewage,” was read by Mr. John Phillips, 
C.E. :— 

The immediate and complete removal of fecal matter, and of re- 
fuse of all kinds from houses and towns, so that neither the air, the 
ground, the wells,nor the streams shall be contaminated by these 
products, is a necessary condition of health. Three differentsystems 
of removal are in vogue—namely, the water-carriage system, the 


dry or pail and earth system, and the air or suction system. 
iage system the fecal matter is immediately = 


the water 
P! rem in the drains and sewers which are necessarily 
Pp ed for conveying away the liquid refuse from houses, factories, 


streets and other places ; while by the and air systems the 
fecal matter only is removed, the former by the procesa of using 
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pails and dried earth, and the latter by sucking the filth from the 
closets through pipes, and the whole of the liquid refuse, which 
is as contaminating and deleterious as the fecal matter itself, is 
carried off into the natural watercourses by a separate system of 
drains and sewers the same as is provided for the water-carriage 
system. rience proves that when the water-carriage system 
is properly planned, accurately executed, and well taken care of, 
it performs its functions most efficiently and most satisfactorily, 
But when it is not so planned, so executed, aud so taken care of, evils 
more or less injurious to health arise from the defects or the 
neglect. Hence, where there is an obstruction, a deposit, a leakage, 
| ora smell at an , it may be taken as an axiom that either 


| the form, the fall, the size, the construction, or the jointing of the 
drain, or the sewer is at fault, or that some substance other than 
sewage, or matter, which the water is incapable of removing, 


has been worked or forced into it, or that some necessary appliance 
is wanting or out of order. 

The water-carriage system consists of a series of drains and 
sewers laid to various inclinations for the purpose of receiving and 
carrying away the water we use and the filth we produce in our 
houses and towns. The efficiency of this system depends, as its 
name implies, upon the gravitating power of the water to remove 
not only itself, but the organic and inorganic matters which it 
receives, And as the water derives the ——— power to do this 
from the form, the fall, the size, and the construction of the 
channels in which it runs, it is imperative that by no defect in 
either of these respects should any of this power be wasted or lost ; 
for the more power the water has the better it raises and holds the 
matters in een and propels them forward, the quicker it 
carries them with it to the outfalls, the cleaner it keeps the drains 
and sewers, the freer these are from noxious and 
the purer is the atmosphere and the healthier are inhabi- 
tants of houses and towns. At different periods various 
forms have been used for drains and sewers, such as the 
square, the rectangle, the triangle, the circle, the semicircle, 
the oval, the semi-oval, and parts 
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the best form is that of an egg, broad at the large end and narrow 
at the small end, and this end placed downwards. For by this 
form the channel imparts to the same quantity of sewage greater 
velocity and scouring power, the sides and crown offer greater 
resistance to the pressure of the ground, and the amount of exca- 
vation required for its execution is less than any other form. The 
egg-shape and the circle are now employed for large sewers 
constructed of bricks, and the circle forstoneware pipe sewers and 
drains. As it is not generally known how, when, and by whom 
the egg-shaped sewer of the proportions now universally in use 
was first introduced, the author is enabled to supply the informa- 
tion. Thirty years ago, when the author joined the engineering 
staff at the Westminster sewers’ office, two — sized sewers—one 
5ft. Gin. high by 3ft. wide, the other 5ft. high by 2ft. Gin, wide in 
the clear—were in use for receiving the drainage of the houses and 
streets in that district. The form of these sewers was nearly flat- 
bottomed, with upright sides, and semicircular crown, as shown 
in Fig. 1; and the manner of executing the work was very indif- 
ferent, yo age 8 in the inverts where the bricks were qunely ae 
all headers without mortar or eement, a little grout only being 
poured over the surface after each pare was completed. Up to 
the time the form represented in Fig. 1 was introduced, about 80 
years 269, sewers were built chiefly with flat paved bottoms, up- 
right sides, and arched crowns. Hundreds of miles of these sewers 
are now in existence in the metropolis. In them the bricks are 
soft and porous, the mortar weak and friable, the workmanship 
rough, and the inclinations extremely » & 1846 there 
were about 150 miles of sewers in the We district, 100 
of which had slightly curved, and the remaining fifty flat bo 
as the author has described. Owing to the extreme porosity 
the bricks, and the immense number of open joints in the inverts 
of these sewers, the ter part of the liquid sewage 
into them constantly through thi the ground 
beneath, and leaving the solid sewage ited upon their surface. 


During the author's examinations of the sewers he found in all, 
except the main lines, sewage deposit, varying in depth from 
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2in, or 3in, to 2ft. or 3ft. This was evidently caused partly by the 
e width and flatness of the bottoms, which diffused the flow 
an destroyed its carrying power; partly by their sieve-like cha- 
racter, which permitted the liquid to ae through them as 
already mentioned; and partly by the street detritus which 
collected along them, chiefly opposite the mouths of the 
gully drains, and penned back the sewage matter. Hence 
the sewers formed a network of extended cesspools which 
were emptied at long intervals when the accumulations stopped 
the house drains, by manual labour and cartage ; and the decom- 
posing filth sent up constant streams of noxious gases into the 
atmosphere partly through the gully drains, but chiefly through 
the house drains, the trapping of which was extremely defective, 
and no provision for conveying away the gaseous emanations by 
ventilating pipes or otherwise was ever thought of. Here then 
was a state of things which induced and spread disease, raised the 
death rates, and required to be remedied. After much ,observa- 
tion and experience, the remedy appeared to the author to consist 
in constructing the channels narrow, even, smooth, and water- 
tight, so as to concentrate the flow, and prevent leakage ; and in 
roviding the inlets with syphon-traps, so as to | ge the gases 
rom escaping through them, and the outlets of the traps with 
ventilating pipes, so as to permit fresh air to enter and circulate 
through the drains and sewers, and carry off the gases above the 
levels of the houses, So far as the sewers put in ‘under the 
author’s superintendence were concerned, he took care that these 
should be smoothly, solidly, and tightly constructed, particularly 
in the inverts. This improvement, by largely preventing percola- 
tion through the inverts, slightly increased the quantity and 
velocity ofjthe sewage flowing along them. But their excessive 
width and flatness, as before referred to, spread the sewage so 
much that the flow was never strong enough, except where the 
body of sewage or the fall was large, to lift and carry the sewage 
matter withi t, What, therefore, appeared tothe author necessary 
to ascertain, was the form of channel that would give the sewage 
the utmost velocity and scour, and the rate of velocity at which 
it must travel to overcome the vis inertice of the sewage matter, 
keep it in suspension, and carry it to the outfalls, 


In order to determine at what velocity the sewage must flow to | 
clean, the author, from , 
to 1846, inclusive, measured and computed the velocities of | 


keep the sewers free from deposit an 
1sit 

the sewage running in the Westminster sewers, both where there 
was deposit and where there was none (the result will be stated 
further on)!; and in order todevermine the form of channel that 
would give the same quantity of sewage, the greatest velocity and 
scouring power, he made channels of various forms along the 
sewers, four of which, of equal width and equal area, are shown 
by ACB, Figs 2, 3, 4, and 5, Fig. 2 being asemicircle, Fig. 3 an 
elliptic segment, Fig. 4 a parabola, and Fig. 5 a hyperbola ; and 
for months he measured and computed the perimeters, areas, and 
velocities of the sewage flowing in them. It resulted from his 





experiments that when equal quantities of sewage ran in each | 


channel the velocity was greater at all depths, and the tendency 


to deposit much less in the elliptic-segment Fig. 3, than in the | 


semicircle Fig. 2, in the parabola Fig. 4 than in the elliptic 
segment Fig. 3, and in the hyperbola Fig. 5 than in the parabola 
Fig. 4. This was evidently caused by successively contracting the 
bottom of each channel which by successively increasing the depth 


D C of the flow, or the height G of its centre of gravity, increased | 


the fall of the surface, and this, by giving the stream greater 
gravitating energy, increased its velocity and scouring power. 

It is true that when each channel was running full or nearly so, 
the wetted perimeter was slightly more in Fig. 3 than in Fig. 2, 
in Fig. 4 than in Fig. 3, and in Fig. 5 than in Fig. 4, and that for this 
reason the velocity, according to the formula of Eytelwein, which 
is that usually employed for calculating the velocities of streams, 
should have been successively less in each channel instead of 
greater. But owing to the ratio of increase of velocity from in- 
crease of depth, being greater than the ratio of decrease of velocity 
from increase of friction, the velocity in each channel was greater 
instead of less, as already stated. The formula referred to is 
this :—The velocity in feet per minute is equal to 55 times the 
square root of twice the fall in feet per mile, multiplied by the 
hydraulic mean depth, which is obtained by dividing the sectional 
area of the stream by the perimeter in contact with the channel. 
The author is of opinion that an element is required in this 


formula for the actuol depth as well as for the fall and the hy- | 


draulic mean depth, in order to obtain the correct velocity. This 
element can only be deduced from a series of mathematically 
conducted experiments and calculations, which, considering the 
great importance of the subjects in a sanitary point of view, 
should have been undertaken long since by the Local Government 
Board, or by some other Government authority. From the author’s 
experiments, then, there could be no doubt that an acute angled 
channel with a sharp curved bottom, similar to Fig. 3, Fig. 4, or 
Fig. 5, was more suitable for the conveyance of sewage than an 
obtuse angied channel with a flat curved bottom similar to Fig. 2. 
With regard to the sides, the author found that sharp curved side 
walls with a large batter, similar to convex retaining walls with 


a considerable slope, offered greater resistance to the lateral pres- | 


sure of the ground acting against them than flat curved side 
walls with asmall batter ; and with regard to the crown, he also 
found that a prolate-elliptic arch, while it sustained vertical pres- 
sure without distortion better than a semicircle, gave increased 
capacity and headway without adding but slightly to the cost. 
Combining these results, the author produced the egg-shaped 
sewer shown in Fig. 6, which was adopted in place of Fig. 1. This 
was early in 1846. The length of this sewer put down during that 
ear onl Ge following one was about 20 miles, and a saving of at 
east £30,000 was effected in materials and labour, and it turned 
out to be self-cleansing. It is known as the Westminster egg- 
shaped sewer. Its proportions are the following :—C I =1%, A B, 
CE=AB,C¥ =} AB,GH=J5AB,AJ=jAB, EK={ AB, JL 
=AB, and KL = +; AB. Inthe latter part of 1847, or early in 
1848, the author introduced the egg-shaped sewer shown in Fig, 7. 
The only difference in this form and the last is in the crowp, which 
is semicircular, the invert being precisely the same and nearly 
elliptical, as represented in Fig. 3. The sewer shown in Fig, 7 has 
been in use ever since by the Metropolitan Board of Works, the 
metropolitan district boards and vestries, the Local Government 
Board, and wherever egg-shaped brick sewers have been put down 
in England, Scotland, Ireland, and Wales, It is also in use through- 
out Europe, India, North and South America, and the colonies, 
The following are its proportions :—C D=14 AB, CE= AB, 
CF=jAB,andGH=145AB. Details of this form, of various 
sizes with solid invert blocks, are given Plate 1 of the ‘‘ Blue Book 
of Contracts,” published by the Metropolitan Commissioners of 
Sewers in 1851, This book, a copy of which is lying on the table, 
was written by the author. 
For some time before the egg-shaped sewer, Fig, 6, was adopted, 
a kind of egg-shaped sewer, as represented in Fig. 8, had been in 
use in the Holborn and Finsbury division. This sewer, which is 
drawn from the sketch and description given of it at pages 378 
and 379 of the ‘* Sanitary Report, 1842,” has flat, curved side walls 
with a slight batter and a deep segment bottom, whose radius is 
little less than the radius of the crown, It was introduced by the 
late Mr. John Roe in lieu of a sewer with semicircular invert and 
crown joined by upright side walls, as shown in Fig. 9, which had 
long been in use in the Holborn and Finsbury, the City, and other 
districts of the metropolis. Fig. 8 has been very favourably com- 
ared for cleansing, for strength, and for economy, as against Fig. 
? But if Figs. 6 and 7 be compared for cieansing and strength 
with Fig. 8, it will be seen that Figs. 6 and 7 are, as regards cleans- 
ing, as superior to Fig, 8 as Fig. 8 is ae to Fig. 1, and as regards 
strength much superior to Fig. 8. The invert of Fig. 8 is much too 
wide and too flat to be self-cleansing with the common flow of sew- 
age. The sides are also too upright and the curvature too flat to 
resist great lateral pressure. This form of sewer has not been used 
that the author is aware of since 1847, Fig. 7 having entirely super- 


+ pieces, and owing to t 





seded it. Itis known as the Holborn and Finsbury egg-shaped 
sewer. The daily production of sewage in towns varies with the 
consumption of water, namely from 2 to 8 cubic feet per head of 
the population. Where sewer channels are of proper form and 
size, the ordinary inclinations at which they are laid—from 1 in 
200 to 1 in 600 —impart to the smaller quantity of sewage the re- 
quisite velocity to keep them free from deposit. But the flow dur- 
ing the 24 hours of each day is extremely variable. From midnight 
till 6a.m, or 7 a.m, it is at its minimum, but after this time it 
gradually increases, and reaches its maximum about noon or 1 p.m. 
Then, owing to the large sizes, the sewers are obliged to be made for 
the purpose of accommodating the rainfall as well as the sewage. 
The maximum flow of the latter during dry weather occupies only 
a small area at the bottom of the inverts—not more in the mains 
than from one-sixth to one-third of their capacity—and owing to 
the velocity of the flow decreasing asthe quantity of sewage de- 
creases, itis least, and therefore the pinnacle the least carrying 
power, during the minimum flow. Hence the channels should be 
made, not semicircular in accordance with the maximum sewage flow 
and the amount of rainfall added together, but parabolic or hyber- 
bolic, in accordance with the increment of the sewage flow, namely, 
extremely narrow and sharply curved at the bottom so as to con- 
centrate and give depth and force to the minimum flow, and gra- 
dually widening from thence upward to the sides so as to accommo- 
date the increasing quantity of sewage up to the maximum flow. 
This may be illustrated by reference to Fig. 2 and Fig 5. In Fig. 
2 the flat curved bottom E C F of the semicircle, by spreading and 
depressing the minimum flow, decreases its velocity, while in Fig. 5 
the sharp curved bottom E C F of the hyperbola, by concentrating 
and elevating the minimum flow, increases its bg Then as 
the quantity of sewage goes on increasing equally in both figures 
up to the maximum flow, owing to the width E F, Fig. 5, being 
much less than the width, E F, Fig. 2, the depth of the flow goes on 
increasing in a much greater ratio in Fig. 5 than it does in Fig. 2, 
and therefore the greater depth, D C, Fig. 5, over the depth DC, 
Fig. 2, is attended with this advantage, namely, it increases the 
fall of the surface, and this sensibly increases the velocity and 
scour. But it is during the minimum flow that the channel shown 
in Fig. 5 acts with the greatest advantage ; and whether it be 9in. 
or 9ft, diameter the advantage is proportionately the same. It is 
a question, therefore, whether the channels of main or outfall 
sewers should not be made in accordance with the increment of the 
sewage flow, that is, parabolic, as in Fig. 4, or hyperbolic, as in 
Fig. 5. For as outfall sewers have generally very flat inclinations, 
and as the bottoms when the circle is used have a broad and nearly 
flat surface, the minimum flow is scattered and depressed, the 
little velocity it has is still further weakened, and therefore de- 
posit takes place along them. But making the channels of the 
form as represented in Fig. 4 or Fig. 5 increases, first!y, the depth 
of the flow; secondly, the slope of the surface; and thirdly, the 
velocity and scour. And the effect of this is to maintain the 
sewage matter and the lighter silt in suspension, and to sweep 
away the heavier substances and the detritus, which otherwise 
would collect and concrete along the bottoms, making them wider, 
flatter, and extremely uneven—similar, in fact, to the rough 
bottoms of sluggish brooks, 

With a view to improving the egg-shaped sewer Fig. 7, the invert 
of which has a form between the elliptic segment Fig. 3 and the 
parabola Fig. 4, the author proposes to make it of the form as re- 
presented in Fig. 10, the bottom of which is nearly hyperbolic as 
in Fig. 5, By this improvement the channel would be narrower 
and the curvature sharper than in Fig. 7; the velocity of the flow 
would be increased, and the sides would offer somewhat more 
resistance to the horizontal pressure of the ground. Where the 
fiow is large, as it is in the mains, the channel, as in Fig. 7, may 
still be used ; but where the flow is small, as it is in the branches, 
the improved channel, as in Fig. 10, would be more advantageous. 
The proportions of this sewer are as follows :—The height C D is 
equal to 14 the width A B, the radius G H of the sides is equal to 
1) the width A B, the depth of the invert EC is equal to the 
width A B, and the radius F C of the bottom is equal to 4 of the 
width A B. 

Circular sewers of 18in., 2lin., and 24in. in diameter are often 
constructed of brickwork, because stoneware or fire-clay pipes of 
these sizes are more costly. It would be a great improvement 
to build such sewers of the shape shown in Fig. 11, forming the 
inverts of solid fire-clay blocks, solidly bedded on concrete, and 
turning half-brick or concrete arches on the blocks as shown in the 
diagram. As the inverts in Figs, 10 and 11 are exactly alike, the 
blocks made for either would serve for both ; and if from points 
where Fig. 10 terminates and receives 18in,, 2lin., or 24in. circular 
sewers, the form as in Fig. 11 were to be used instead, the unifor- 
mity of the channels would be unbroken, and the velocity of the 
flow increased. Where also large intercepting or main outfall 
sewers are required, the form shown in Fig. 11 would be as strong 
as, and more self-cleansing than circular sewers. The following 
are the proportions Fig 11:—Divide the width A B into 11 
parts, then the depth E C of the invert is equal to 74, the height 
C D is equal to 13, the radius F C of the bottom is equal to 2, and 
the radius G H of the sides is equal to 213 such parts. 

Sewers are constructed of brickwork, of concrete, partly of brick- 
work and partly of concrete, and of earthenware pipes. In con- 
structing sewers of brickwork or of concrete it is important to 
build them aceurately to the inclinations and to the curvature of 
the sections—thoroughly sound, solid, and water-tight, and per- 
fectly smooth, even, and regular. By particularly attending to 
these esseatial points distortion and leakage are prevented, and the 
flow of the sewage is accelerated. Bricks for sewers should be 
sound, solid, hard-burnt, as non-absorbent as possible, and well 
wetted before they are laid. Where the curvature is under 15in. 
radius it is desirable to use radiating bricks. As the chemical 
action of sewage and of sewage gases renders most kinds of cement 
and lime water friable and rotten, Portland cement only, which is 
nearly proof against such action, should be used in the construction 
of sewers whether of brickwork or of concrete. The crowns, how- 
ever, of brick sewers may be built with well made lias lime mortar. 
The joints should be thin, @ushed up solid, and struck smooth and 
even with the face of the work. Concrete for sewers should be 
richer and more plastic than ordinary concrete. The proportions 
should be one measure of sharp sand, one of fine, and three of 
coarse gravel, and one of best tested Portland cement. The in- 
gredients should be well turned over on a platform before wetting 
them, and thoroughly mixed with clean water. Concrete thus 
compounded, and carefully compacted in the work, is jointless 
and non-absorbent of moisture and of gases, and is stronger and 
more durable than brickwork for sewers. Whether the sewers are 
built of brickwork or of concrete, the bottoms, as high as the 
sewage usually runs, should be formed of three courses of solid 
terro-metallic or ae ae in lengths of 14ft. or 2ft., as shown 
in Figs. 10 and 11, They should be accurately moulded to the 
curvature, grooved and combed at the joints, highly vitrified and 
glazed, solidly bedded on brickwork, concrete, or hard solid ground, 
and tightly jointed against leakage with cement. For many years 
hollow blocks have been used as keystones in the inverts of sewers. 
When it is considered that the weight of the sewers and of the 

‘ound pressing upon and against them is carried by the sidewalls 
down to these blocks, as shown in Fig. 12, it will be obvious that 
this is a great mistake. Where the weight is excessive, as it is in 
clayey ground, and at | ag! depths, the blocks crack and break in 

eir thinness, and the want of support at the 
ends for the cement, the joints cannot be securely stopped, and in 
consequence the sewage escapes through them, softening and satu- 
rating the surrounding soil, and the voids in the blocks become 
filled with sewage matter. It is true that where the subsoil is wet 
the voids permit the water to drain beset them during the 
building of the sewer; but where the ground is sandy as well as 
wet, the water carries the sand with it through the joints into the 
sewers, causing them to subside, and the channels to fill with 
sand, unless the flow is strong enough to carry it away, A much 





better plan would be to lay a drain under the invert, and fill in the 
sides and cover the top with concrete, so as to form a solid founda- 
tion for the sewer. Sometimes the voids in the blocks are filled 
with concrete before the blocks are laid. But even this does not 
prevent them from being shivered when the weight is excessive. 
On the whole, using hollow blocks at all in sewers, especially as 
keystones in the inverts, is bad construction, and therefore solid 
blocks, made as already described and as shown in Figs. 10 and 11, 
should be used instead These could be made and burnt as easily 
as hollow blocks, and would be truer in shape, much stronger, 
more durable, and cheaper. 

Where from inadequateinclination orbody of sewage the velocity 
of the flow is insufficient to carry away the silt, sand, and other 
solid substances which are washed into sewers from sculleries, 
areas, yards, streets, and other places, these materials become em- 
bedded ‘and entangled with the excreta, fat, hair, paper, and 
other patters, and form hard compact masses along the bottom. 
Wide, flat, and extremely rough surfaces are thus produced which 
diffuse the flow, weaken its force, and no flush of water is strong 
enough to tear it up and remove the accumulation. Hence it is 
of the first importance to keep detrital substances out of the sewers 
as much as possible. This may be done by forming catch-pits 
under the sinks and gulleys, and emptying them directly after every 
rainfall, Where no such appliances are provided, or the emptying 
of them is neglected, detritus gets into the sewers, causing putri- 
fying matters to deposit and foul gases to generate, and escape into 
the houses and streets where the drains are improperly trapped and 
are unventilated. It was owing to observing the mischief which . 
the street detritus produced in the sewers that the author was in- 
duced to invent and introducein 1848 syphon trapped catch-pits 
and fringed gratings with narrow openings for the gulleys in the 
sntuepelie. The Toulon thus caught was easily removed, and the 
sewage relieved from this obstrution toits flow. Details of these 
gulleys are shown in plates 7 to 14 in the ‘* Blue-Book of Con- 
tracts ” before referred to. Similar catch-pits have been generally 
used under gulleys in towns ever since. The experiments of 
Dubuat relating to the removal of loose detrital substances of 
various sizes and weights, by steam flowing with different velo- 
cities, as detailed by Professor Robison in the article ‘* River” in 
the Encyclopedia Britannica, have often been quoted in reference 
to the removal of sewage. In 1844 the author repeated these ex- 
periments with the sewage running in the sewers. But he found 
that, as sewage is charged to its maximum capacity with com- 
minated organic and inorganic matters of a highly clammy cha- 
racter, they were incapable of determining the particular velocity 
necessary to prevent the matters from depositing. He, therefore, 
determined to deduce, if possible, from the flow of the sewage 
itself the rate of velocity at which it must travel to hold the sedi- 
ment in suspension, and carry it with the detritus to the outfalls. 
With this view, from 1844 to 1846 inclusive, as before stated, he 
measured and computed the velocities of the sewage flowing in the 
Westminster sewers. He observed that where there was a large 
flow, with a small inclination, the former compensated for the de- 
ficiency of the latter ; and where there was a small flow with a 
large inclination, the latter compensated for the deficiency of the 
former, in producing the requisite velocity to keep the sewers clear 
of deposit; and it resulted from his experiments that where 
there was no deposit the velocity of the flow was more, and where 
there was deposit the velocity of the flow was less than 2é4ft, 

r second ; and that whether the flow or the inclination was 

arge or small, so long as the body of sewage travelled at this 
rate of velocity, the sedimentary and other matters were completely 
carried away. This result threw a new light on the science of 
sewerage ; for we have only to make the channels of the form as 
exhibited in Fig. 3 or Fig. 4, where the body of sewage is large, or 
as shown in Fig. 5 where it is small, and give their inclinations 
that will cause the sewage to flow with a velocity of 2\ft. per 
second, and they will be perfectly self-cleansing. This principle 
was first enunciated by the author in his evidence before the 
Metropolitan Sanitary Commission in 1847*. Subsequently Beard- 
more quoted it in his work on hydraulics, and Bazaigette adopted 
it (with a modification certainly not for the better) in arranging 
the inclinations of the sewers for the main drainage of the metro- 
polis ;+ and engineers generally have ever since regulated the incli- 
nations of sewers in accordance with it, In Mr. Baldwin 
Latham’s excellent work on ‘‘ Sanitary Engineering” there are a 
series of tables calculated upon this principle. By reference to 
them the engineer can tell at a glance what fall to give his 
sewers with various depths of sewage runoing in them in order 
to produce sufficient velocity to prevent the matters in suspen- 
sion from depositing. The operation of flushing consists in 
placing movable damsor gates across the sewers at intervals, so 
as to head up the sewage, and then by lifting the dams or opening 
the gates suddenly, discharging it and sweeping away the de- 
posit. However valuable this expedient oar Oe the principle of 
contracting the channels and regulating the inclinations, so as to 
give sewage a velocity of 2\ft. per second, is far more so. 
Where the body of sewage or the inclinations of the channels is 
such as to produce this rate of velocity there is no need to provide 
for flushing ; but where the body of sewage or the inclination is 
insufficient to generate the required velocity, the sewage matters 
will deposit and accumulate unless provision is made to flush 
them away. The flushing system was first introduced in the Hol- 
born and Finsbury division by Mr. John Roe, His improvements in 
regard to discharging the sewerage along the sewers were directed 
not to producing a channel that would be self-cleansing with the 
common run of sewage (this is evident by referring to the channel 
of the Holborn and Finsbury egg-shaped sewer, Fig. 8), but to 
“heading up the sewage behind dams or gates for the purpose of 
removing the animal and vegetable matters and the strect detritus 
by one comprehensive system of flushing,” Dubuat’s experi- 
ments, already referred to, being the guiding principle of the 
system, So much was flushing thought of and advocated as the 
only proper method to}keep sewers free from deposit, that hundreds 
of expensive flushing apparatus were fixed in them, where, if deep 
narrow channels similar to that shown in Fig. 13 had been lain 
down along the inverts instead, as was strongly urged by the 
author to be done in 1847 and 1848, the velocity arising from the ordi- 
nary sewage flow would have kept such channels perfectly clean. 
From the subterranean survey which was made of the sewers of 
the metropolis a quarter of a century ago, the greater part of them 
were found to be sewers of deposit. Ample data was then ob- 
tained as regards their forms and levels, from which a 
general plan could have been laid down for making almost every 
one of them self-cleansing with the common flow of sewage. But 
a general system of flushing was adopted instead, and this system 
has been followed ever since. At the present time there are about 
600 miles of sewers in the metropolis whose channels are so broad, 
uneven, and undulating, that they require to be regularly flushed 
to prevent them from choking up with the excreta and other 
matters which are discharged into them. It is a popular fallacy 
among the uninitiated that the main drainage has effectually im- 

roved these sewers. But the truth is, that all the main drainage 

as done, and is capable of doing, is to intercept the sewage from 
the Thames opposite London and to pour into the Thames again 
some mites lower down, between Woolwich and Erith. No part of 
the 600 miles of sewers of deposit which communicate with the 
main drainage system has in any way been improved byit. Hence 
they accumulate ee now just the same as they did before the 
main drainage was un, and will continue to do so until con- 
tracted channels, as shown in Fig, 13, and proportionate in size to 
the quantity of sewage running in them, are laid down along the 
old inverts. If this really necessary and efficient work were to be 
carried out, the health of the people residing in the localities where 
these deposit sewers are situated would be greatly benefited by this 
simple improvement. The author first proposed this plan for 

* See First Report, 1847, pages 177, 188. 

t See paper * On the Metropolitan System of 
1864-65, of Minutes of P: di of the Instituti 
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adoption before the Metropolitan Sanitary Commission in 1847,* 
but it has never been carried out except in a few cases, and in these 
it has answered admirably—that is, deposit sewers have been 
changed by its means into self-cleansing sewers. 

The total amount expended for flushing the 600 miles of deposit 
sewers in the metropolis during the last quarter of a century has 
been about £330,000. This is at the rate of £13,200, or one penny 
per foot lineal per annum, This tax the ratepayers must pay to 
prevent the sewers from choking up, and is the result of the origi- 
nal defect in the form of the channels which, by destroying the carry- 
ing power of the sewage, promotes the deposition of the putrescent 
matters which the sewage contains. The average cost of laying down 
eee ae eid wer foot it = woes —_ ri 13, hee 
be about 3s, 94d. per foot lineal, or nsequently 
the total cost of the 600 miles would be £600 
or the 1d. per foot lineal per annum now expended for flushing 
these sewers would pay off the principal and interest in fifty years 
of the £600,000 required to make them self-cleansing. Or as the coal 
tax is usually appropriated to metropolitan improvements, and this 
work is poe y of that character, the money required to execute 
it could be easlly raised from this source. 

As is well known, glazed stoneware and fire-clay pipes have 
been, and are largely used for sewers and drains ; such pipes are 
generally made circular, as represented in Fig. 14. But the form 
shown in Fig. 15, which has a hyperbolic channel and a semi- 
circular crown, would be a great improvement. In Fig. 15 the 
minimum flew E C F would have less onal surface, more depth, 
and co: uently greater velocity, than the minimum flow EC F 
in Fig. 14. e velocity all depths up to the maximum flow 
would also be greater in Fig. 15 than in Fig. 14; if therefore the 
form which generates the utmost velocity is to decide which 
channel is best for the conveyance of sewage, then unquestionably 
Fig. 15 is far superior to Fig. 14, and should be adopted in place 
of it. Pas ag owe urged - an > + ga to mens pipes _ 
any other an cirqular for purpose, owing to the 
distortion which takes place during the g and burning of the 
clay, they cannot while being laid be made to fit each other so 

at the joints as the circ pipes, which can be turned round 
until the convex distortion in one pipe fits the corresponding con- 
cave distortion in the other. Hence, truth and perfection of form, 
evenness and regulation of surface, and increase of velocity, 
which are so essential in order that the water carriage system may 
work with efficiency, are sacrificed because of the distortion 
which is unavoidable in the manufacture of these pipes ; but this 
is not all. Owing to the irregular shape of the sockets, and to 
their internal diameter being much larger than the external 
diameter of the spigots, when the piper are put together they 
never fit each other at the joints, so as to produce concentricity, but 
breaks or protrusions are formed round their interior,which may be 
seen by laying a few pi together upon a board or plank. 
Moreover, owing to the difticulty of getting at the underside of the 
joints after the pipes are laid, the joints at this part cannot be 
cemented so as to be made perfectly water and air-tight without 
great care and supervision. Also, owing to the gaping openings 
at the sides and top of the joints, which are caused by the space 
in the sockets being much larger than the spigots, the cement 
used in stopping them squeezes through, drops on the bottom, or 
forms frills round the interior of the joints. Sometimes the 
droppings and frills are removed by a wiper or oe as the 
pipes are laid, but more often they are not. Another drawback to 
the production of even regular and efficient channels for the con- 
veyance of sewage by earthenware pipes is their short length of 
2ft. If engineers were to specify them 3ft., or even 4ft., the 
potters could easily make them of these lengths. The advantages 
would be that the number of joints, or rather points of leakage, 
would be reduced one-third by the 3ft. pipes, and one-half by the 
4ft. pi ; that the pipes could be laid truer to the line and to 
the fall ; and that the velocity of the sewage would be unchecked 
and greatly increased. It results, therefore, from the defects in 
earthenware pipes as now made—(1) That the velocity or dis- 
charge of equal quantities of sewage in the semicircular channels, 
from the minimum to the maximum flow, is not nearly so much as 
it is in parabolic or hyperbolic channels; (2) that the flow 
of the sewage is greatly impeded, and the bore of the 
in or sewer is much uced by the irregularity in 
shape of the pipes, and the breaks or protrusions at the joint ; 
(3) that solid and other substances are caught and arrested hy the 
obstructions, which sometimes cause the matters to accumulate 
until they choke up the drain or sewer ; (4) that the sewage con- 
stantly leaks through the joints, lally at the under part, 
diminishing its ae power and producing d t, permeating 
and softening the su and causing agente nk, and no longer 
to act as s, and poiso the wells ; and (5) that water and 
sand in the subsoil pass through the joints into the pipes, filling the 
channels and very often choking the pipes. Witha ‘Won to remed 
these defects the author has recently invented a new 7, whi 
can be easily made perfectly tight against | and will insure 
concentricity of the pipes and of their solidly laid. Fig. 16 
is a longitudinal section, and Fig. 17 a top elevation of the joint. 
8 is a spigot made slightly tapering, with a like tapering collar s 
of larger diameter, and gg are two small annular ves, one 
being near the point of the spigot and the other in the centre of 
the collar, F is a socket also made slightly tapering, with a like 
tapering fillet f. Round the spigot a rim R is famat of the same 
diameter as the socket, its object being to support the spigot end 
of the pipe when laid on the ground. Before the pipes are laid 
two elastic - = < a and me specially made for the 
urpose, are slip @ grooves gg, the spigots are then placed 
a the sockets and forced down. As tho cheap completely fill 
and adapt themselves to the vacant spaces round the collar s and 
the fillet f, the pipes are rendered concentric, and the leakage of 
the cement afterwards used in stopping the joints into or out of 
the pipes is prevented. Between the spigot and socket, and the 
collar ani fillet, an annular cavity c is formed, which is com- 
pletely filled with liquid cement or asphalte, poured in through 
the aperture a@ made in the periphery of the socket. Joints 
formed in this manner will be perfectly water-tight, and owing to 
their tapering shape the Pipes can be readily taken apart, and the 
annular ee any | is removed without injuring them, so that they 
can be again in like manner jointed together or to other pipes. 
This invention, the author has no doubt, will accomplish what has 
ee ign desired, to make earthenware pipes concentric and 
water- 

The author, however, is of opinion that pipes for sewers an 
drains could be manufactured of Portland pn node perfectly = 
permeable and true of shape, considerably longer, and tl 


moved from the moulds soon after they are made ; and in two or 
three days they would be ashard asa stone, have when strucka clear 
metallic ring, and be fit for use. As by this method of manufac- 
ture all the pipes and their sockets and spigots would be precisely 
alike in form and dimensions, the “—_ would truly fit into the 
sockets, and the pipes when laid would appear inside as one con- 
tinuous pipe, without the slightest wave, break, or protrusion at 
any point. In jointing the pipes the spigots would be smeared 
with liquid cement, and then pushed home into the sockets. 
Liquid cement would then be poured into the ~ sage J in the 

ets, so as to omenney. fill the annular cavity within the joints. 
With pipes thus e, laid in straight lines to regulated inclina- 
tions, and lightly jointed as described, we should obtain perfectly 
formed sewers and drains, uniform of section, even of surface, 
and tight at the joints, which are the desiderata for channels for 
the conveyance of sewage. 
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THE CLEVELAND IRON TRADE IN 1874. 

Tux mutations of the great staple industry of Cleveland have 
not been less remarkable during 1874 than in any of the preced™ 
ng years of its eventful history. The downward movement of 
prices, which commenced in the latter part of 1873, was continued 
during the first three months of the present year, until it became 
necessary to reduce wages all round. The wages of blast furnace 
men were reduced by 10 per cent. without any difficulty in the 
month of March. In the course of the following month a reduc- 
tion of 10 percent. was made in the wages of Durham miners, and 
in connection therewith a strike, ostensibly arising out of a dif- 
ference as to whether the Durham pits should work ten or eleven 
days per fortnight, took place, w although, at one time 
threatening serious consequences to the iron trade, was ultimately 
settled without more than a week’s suspension of work. In 
Cleveland, the enforcement of a reduction of 12} per c2nt. in the 
wages of the ironstone miners brought about a struggle of seven 
weeks’ duration in May and June, and seriously interfered with 
the progress of the pig iron trade. This was, in fact, the first 
real reverse that had attended the pig iron trade of Cleveland 
since 1871, for although there had tee a week’s strike of the 
Cleveland ironstone miners in 1873, it was not sufficiently pro- 
tracted to incommode to any serious extent the operations of 
pig iron makers, It is also a noticeable fact that this was the first 
really general and organised strike of ironstone miners in the 
whole history of Cleveland, so that it brought to the trade of the 
district quite a new experience. It proved ab initio how entirely 
dependent the pig iron makers of Cleveland are upon their local 
resources of ironstone. Many attempts were made by the impor- 
tation of ores from Northampton, Lincolnshire, Scotland, Cumber- 
land, and other districts, to keep the furnaces on half blast durin 
the continuance of the strike, but where the practicability o: 
melting another kind of ironstone in conjunction with the coke of 
South Durham twas established, the cost was found to be far in 
excess of what the price realised for the pig iron of the Cleveland 
district would allow. The increased richness of most of the ores 
brought into Cleveland would not compensate for their extra 
cost, while the utmost difficulty was found in adapting the high 
and peculiarly constructed blast furnaces of the North of England 
to such ores as those of Lincolnshire. Outside of their own dis- 
trict, the iron smelters of Cleveland would probably fail to attain 
anything like the results they have been enabled to attain within 
it from the juxtaposition of the lias ironstone and the hard coke- 
ing coalof the Durham coal fields. The ironstone miners’ strike 
caused a very serious falling off in the production of pig iron for the 
months of May and June. Not more than a dozen furnaces on Tees- 
side could find sufficient ore to keep them in regular employment 
during that long period, while a great many furnaces had to be 
blown out altogether, and could not, on account of requiring 
repairs and alterations, be re-lit for a considerable time afterwards. 
It would be extremely difficult to assess the exact loss entailed by 
this disastrous strike upon the iron trade of Cleveland, but 
every pig iron manufacturer was a sufferer to a greater or 
less extent, and ‘the very least of the sufferers was compelled 
to incur the labour and loss attached'to the damping down of blast 
furnaces for which it was impossible to ses the necessary 
amount of raw material, or the not less costly and vexatious alter- 
native of working ores which would not compensate for the cost 
of reduction. In the long run, the strike was settled by an agree- 
ment on the part of the miners to accept the terms against which 
they had offered such a determined resistance. Nothing has been 
more remarkable in the every-day life of the Cleveland iron trade 
than the almost unvarying monotony of the last six months of 
1874, Prices have not fluctuated 5s, per ton between the highest 
and the lowest points within that period ; and this characteristic 
of the trade has been remarked as all the more singular because 
of the tant fluctuations of value during the preceding year. 
If this dead level of uniformity can be held to prove anything, it 
must be this, that pig iron makers will not allow prices—possibly, 
indeed because they cannot—to fall to a still lower range, while 
buyers take care that they shall not rise higher; but the steady 
pm unvaried quotation of 65s. for No. 3, and 70s. to 72s, 6d. for 
No. 1, would have been less curious had it not happened simulta- 
neously with a large and regular production, and low stocks. The 
year closes with pig iron quoted at a figure within 5s, per ton of 
that at which it stood in July; and there is no present symptom of 
any substantial Ne it is an undoubted fact that during 
the past month prices have rather shown a tendency towards reduc- 
tion. The future. however, is extremely difficult to gauge. Per- 
plexity and uncertainty are evolved from a contemplation of the 
relations of the pig iron trade to auxili branches. The loca 
consumption of pigs has fallen off to the extent of at least 45 
aed cent., and yet the product of the blast furnaces of Cleveland 

greater now than at 1! former period, the average of the last 
three months being ‘at the rate of considerably over two million 
tons perannum, Should anything like a ‘spurt ” overtake the 
finished iron trade, there can be no doubt that the price of pigs 
would not only be maintained but improved; while, on the other 
hand, a continued depression of the rail trade must inevitably 
lead to a change for the worse among pig iron manufacturers. 

The productive resources of the Cleveland district have been ex- 
tended during the past year to an extent that will bear a favour- 
able comparison with any previous period of its history ; and this 
process of development applies equally to the mineralogy as to the 
metallurgy of the district. Since January of 1873, not less than 











with fewer joints, and stronger and more durable than stoneware, 
For Portland cement possesses the valuable property of setting 
and becoming intensely hard, as well in water as in air, and this 
hardness goes on increasing agg It also has the pro- 
perty of resisting compression tensile strains much 
more than vitrified stoneware or fire-clay, and of retain- 
ing the forms im upon it, while setting and 
hardening, without the least distortion, which is unobtainable 
pigs penn rey sy iy Gey rey" against the chemical 
action of sewage, the e of whic to destro 
and lime morters. Hence Portland t is fn aie ean 
for the manufacture of pipes for the conveyance of se . On 
the Continent, especially in Germany and Austria, such pes are 
Rape, npepee for this purpose, and most excellent pipes they 
are, © process to be observed to produce pipes in this material 
should be as follows :—The cement, with the addition of a small 
quantity of chemical fluid to give it cohesion, should ke well 
mixed by a machine to bring it to the consistency of a plastic 
te—similar to glazier’s putty. In this state it should be put 
to strong lished iron moulds, and therein subjected to great 
com; ion by a machine so as to render it as dense as possible. 
By thus mixing and condensing the cement the pipes may be re- 
* Bee First Report, 1847, page 178. 








se new blast furnaces have been built in Cleveland, repre- 
senting, at the very modest calculation of £20,000 per furnace, a 
total capital of £340,000, and an in capacity of production 
to the extent of at least 800,000 tons of pigiron perannum. The 
total number of furnaces now built in Cleveland is 154, as com- 
pared with 139 at this time last year. No less than 125 furnaces 
are now in blast, leaving 29 furnaces inoperative. During the 
oe twelve months the Lackenby Iron Company have blown 
n @ furnace near Redcar; Bolckow, Vaughan, and Company 
have blown in a furnace at Eston; Mr. Thomas Vaughan 
has blown in two new furnaces at South Bank; Messrs. 
Bell Brothers have blown in two new furnaces at Port Clarence ; 
Messrs. W. Whitwell and Company have blown in two new fur- 
naces at Thornaby ; Robson, Maynard, and Nog om f have blown 
in two new furnaces at the Redcar Ironworks, Coatham ; and the 
Loftus Iron Company have blown in one new furnace at Skinnin- 

ve. Within the same period Messrs. Robson, Maynard, and 

ampere have undertaken the erection of two new furnaces ; 
Messrs. Swan, Coates, and Company have begun one new furnace 
at Cargo Fleet; Messrs. Hopkins, Gilkes, and Company have 
commenced to build two new furnaces at Midlesbrough ; Messrs. C. 
and T, have commenced one furnace at Grosmont ; Messrs, 
Bolckow, Vaughan, and Company have commenced the erection of 
one new furnace at Witton Park ; and Messrs. Bell Brothers have 


commenced to build two new furnaces at Port Clarence. In addi- 
tion to these the Rosedale and Ferryhill Iron Company have two 
furnaces almost completed, so that if trade remains ordinarily 
rosperous, there is every likelihood of a dozen more new furnaces 
ing brought into operation in the course of the ensuing year, 
which would have the effect of bringing up the number of furnaces 
available for use in the Cleveland district to the grand total of 
166. Cleveland will then be able to claim not only the distinction 
of being the largest iron producing district in the world— 
a distinction in which she thas been unrivalled for at least 
half-a-dozen years past—but she may also lay claim to 
having a larger number of furnaces available for use than 
either Scotland or Staffordshire. Everything, indeed, points to 
the probability of Cleveland the lead of the ironmaxing 
districts of Great Britain to a much r extent than she has yet 
done, and this notwithstanding the rivalry threatened by yeunger 
| districts, such as Lincolnshire and Northampton. The spirit of 
| enterprise which has carried Cleveland to the front with such mar- 
| vellous rapidity is not less active to-day than it was twenty years 
|ago, On the contrary, it gathers fresh force and impetus year by 
| year, while other and older districts are more or less going to the 
| wall. Out of her 154 furnaces built, Scotland only had an average 
| of 119 in blast during 1873, while the production of pig iron fell to 
993,000 tons, or a decrease of 70,000 tons, as compared with the 
production of the i liately preceding year, and it is more than 
— that the falling off in the iproduction of Scotch pig iron 
‘or the present year will be still more considerable when we re- 
member that for a great of the time not more than one-half 
| the furnaces were in blast. Scotland, indeed, will apparently 
before long take as much pig iron from Cleveland as she makes 
herself ; the total quantity of pig iron imported by sea into Scot- 
land from Middlesbrough for the first eleven months of this year 
being 124,760 tons, or an increase of 48,643 tons as compared with 
the quantity imported for the first eleven months of last year. 
But a large quantity of Cleveland pig iron—of which we can ob- 
tain no record—is sent into Scotland by railway, and if we 
assume, as we fairly may, that the quantity sent by land is as 
much as that sent by sea, the result will be a total 
importation for this year of (in round numbers *50,000 tons for 
the first eleven {months of the year, or approaimately close on 
300,000 tons for the whole twelve months. This quantity is almost 
a third of the total pig iron made in Scotland last year, and nearl 
aseventh part of the iron madein Cleveland. In neither Staf- 
fordshire nor in Wales—the remaining two iron-producing dis- 
tricts of importance—do we find much tendency towards progress 
so faras the manufacture of pig iron is concerned ; and, indeed 
there has Jong been a growing prospect that these districts wi 
gradually fall out of the ranks and yield up the palm of supremacy 
to districts in which superior natural resources are found in combi- 
nation with more modern ideas, and a more active spirit of enter- 
prise. We have not yet access to exact figures on the subject, but 
we believe that the production of pig iron in North and South Staf- 
fordshire and in North and South Wales all combined will not this 
year exceed a million and a-half tons, or one-fourth less than the 
roduction of Cleveland for 1873. So far as the production of pig 
iron in Cleveland is concerned, it is expected to show, in common 
with all other iron-producing districts, a falling off for 1574 in com- 
parison with the two immediately preceding years; but the de- 
ficiency will be very inconsiderable, seeing that the restriction of 
qeodepticn enforced by the strike of ironstone miners in May and 
une has been largely compensated for by the increased production 
of the last three months of the year. 

Upon one or two specially interesting features of Cleveland's 
progress during the past year remark may be allowed. The iron 
trade! has found a new centre in the very heart of the Cleveland 
mining district, about eighteen miles from Middlesbrough and 
ten miles from the next nearest blast furnaces, 

At Skinningrove, onthe seashore between Redcar andW hitby, the 
Loftus Iron Company have constructed and put in blast two fur- 
naces of the most modern kind. These furnaces are built on the 
company’s royalty, and within a mile of the spot where the iron- 
stone is worked, so that there is no charge for the freight of this 
commodity. Not a few have questioned the wisdom of building 
furnaces in such an out-of-the-way locality ; but there is a strong 
— that the example of the Loftus Iron Company will be 

ollowed by others, and that within the next few years a second 
Middlesbrough will arise in the midst of what isnow an obscure and 
isolated mining district, which, until yesterday, was even inacces- 
sible to railway communication, There is good reason for believing 
that pig iron can be made here at a cheaper rate than in Middles- 
brough, for the latter place is situated almost midway between 
the South Durham cor] on the one hand, and the Cleveland iron- 
stone on the other, and pig iron makers have to pay freight for 
bosh ; while at Skinningrove the Loftus Iron Company pay only 
for the freight of fuel. It is quite true that they will require to 
pay something more for coke delivered at Skinningrove than they 
would st Middlesbrough ; but then they have their ore free of 
freight, and the value of this consideration may be estimated by 
the fact that while it requires about 34 tons of ironstone to 
produce a ton of pig, it only needs 20 to 25 ewt. of coke. At Mid- 
dlesbrough also of fate ears pig iron makers have found them- 
selves much hampered for lack of a suitable spot for deposit of 
slag, of which there is a residuum of two tons or thereabouts for 
every ton of pig iron produced ; while at Skinningrove, and all along 
the coast from Saltburn, there is a splendid slag-tip right over the 
cliffs and into thesea. To such a “tip” as this would save 
many hun a year to some of the Middlesbrough ironmasters, 
who are now so “‘cabined, cribbed, confined,” that they have to 
pay for the cost of removing their slag to the sea—a distance of six 
or eight miles. It only requires better shipping facilities—and 
these, from the liar configuration of the coast line at Skinnin- 
grove, could caully t be provided at little cost—to make this new 
centre of the Cleveland iron trade a formidable rival to the metro- 
polis of Cleveland ; and the recent extension of railway facilities 
n — immediate neighbourhood will do much to bring about such 
a result. 

Beference has already been made to the fact that there has been 
a iderable develop t of the mineralogical resources of Cleve- 
land during the past year. Messrs. Bolckow, Vaughan, and Co., 
have touched and commenced to work the ironstone at their new 
North Skelton mines, where it is intended before the end of next 
year to have a weekly output of over 2000 tons, snd the same 
firm are now developing another mine on the same royalty. The 
Kilton Ironstone Mining Company, after three years sinking, reached 
the ironstone about four months ago, and are now engaged in its ex- 
traction. Hn passant, itmay be remarked, as showing the precarious 
and costly character of ironstone mining, that each of the under- 
takings involved a cost of about £100,000 before the ore was won, 
and this outlay was chiefly incurred in dealing with enormous 
feeders of water, which had times to be pumped at the rate 
of 2000 gallons per minute. The Messrs. Pease, of Darlington, 
have also undertaken a large development of minerals in Cleve 
land, both at Skinningrove and at Tocketts, near to Guisborough, 
where ey “struck ile” on quite a virgin royalty. In the 
Boorbeck Valley, the Stanghow Ironstone Mining Company have 














got into full working order, and are now putting out nearly 2000 
tons per week; and the Liverton Iron Company (of which Sir 
Charles Fox is a leading director) have it in contemplation to 
double their present output. ments for an extended yield 
of ironstone have also com made by Messrs. Bell Brothers, T, 
Vaughan and Co., Stevenson, Jacques, and Co., and other firms, 
to an extent which, in the te, will enable the present out- 

ut of ironstone in Cleveland to be nearly doubled within the next 
our or five years. 





Proressor Hvx.er is to undertake the duties of the chair of 
Natural History in the University of Edinburgh during the ensu- 
ing summer session, in the absence of Professor Wyville Thomson, 
who is with the Challenger Surveying Expedition. 
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EIGHT HORSE-POWER PATENT HORIZONTAL ENGINE. 


THE GENERAL ENGINE AND BOILER COMPANY, UNION COURT, LONDON, ENGINEERS, 
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WE give above a perspective view, and at page 472 details of a 
somewhat novel type of engine now being manufactured by the 
General Engine and Boiler Company, London. It will be seen 
that this engine presents several peculiarities worth notice. The 
cylinder, valve chest, and crank shaft bearings are cast together in 
a single piece ;"this entails greater trouble in moulding, but saves 
several joints and planed faces. Two or three sizes of engines are 
made, and the smaller have a single valve cutting off steam at 
about half stroke. The cylinders of these small engines are care- 
fully lagged and cleaded, but not steam jacketed. The framing is 
very strong and rigid, but neat in appearance, and extremely 
light. Instead of the usual heavy table bed-plate there are | 
simply two flat girders laid edgeways, and joining the cylinders to 
the cran kshaft bearingsin a straight line. The thrust and pull of 
the piston are therefore withstood by metal placed in the direct 
line of strain. 


to almost any desired point, Captain Ericsson informs us that, 
small asthe craft is, it towed a scow, 40ft. long by 14ft. beam and 
drawing 2ft. of, water, without trouble. Driven at a high 
velocity by its large screws, it seems probable that the machine 
would make light work of Fase ordinary torpedo netting, or at 
any rate the explosion of its heavy charge of 400 lb. of nitro 
glycerine, at such a short distance from a vessel as the length of 
her lower booms, would be sufficient to accomplish its pur- 

ose. Of course the torpedo hull is destroyed by the explosion, 

ut this would be a trivial loss in exchange for the total wreck of 
an enemy’s man-of-war, The cable, however, remains uninjured, 
for it necessarily becomes detached and may be readily hauled 
in. 





Instead also of the engine bed-plate being laid upon a built-up 
foundation and bolted down all along its length, the framing of | 
this engine is simply carried down at each end, under the crank- 
shaft and nearly under the cylinder, so as to form two flat lugs, 
by which the engine is es either upon two cast iron 
standards, after the manner of a lathe-bed, and upon a light brick | 
or wooden foundation as shown. The governor is formed with , 
light balls driven at a high speed ; it is fixed horizontally, and 
driven by a straight gut or band. It actuates the throttle valve 
through the means of a cranked lever, as shown. The crank is 
double, the reciprocating weights are counterbalanced, and the fly- 
wheel is formed of two cast discs placed one each side of the crank- 
pin. Although the General Engine and Boiler Company do not 
advocate excessively high speeds these engines have been run on 
trial at an enormous velocity without tremor and without the 
bearings overheating. It is not easy to construct engines cf this 
class with any startling novelties, but such as are introduced in‘'o 
these engines will, we think, commend themselves to the jud; - 
ment of competent engineers. The larger engines are made with 
the same style of framing and to the same general design, but they 
are fitted with steam jackets and with patent automatic variable 
expansion gear under the control of the governor, and cutting off 
steam anywhere between zsth and 4rd of the stroke. Further 
particulars concerning the construction of these engines will be 
gathered from the detail drawings. 





THE ERICSSON PNEUMATIC TORPEDO. 


A coop deal has been heard in this country of the Ericsson 
terpedo, but it is only within the last few days that drawings of 
the weapon have reached this country. We are indebted to the 
Scientific American for the following information :—The body of 
the torpedo consists of a box of thin steel plates, 8ft. Gin. long, 
30in. deep, and§20in. wide. The explosive is placed at the bow. 
During experiments a block of wood 27in. long represented the 
containing vessel. A tapering block 18in. long and secured to the 
rear of the box forms the stern, immediately aft of which are the | 
a emp These are of the two-bladed type, 3ft. 2in. in diameter, | 
with a pitch of 5ft. Both revolve around a common centre, yet in 
opposite directions, a necessary condition, since the powerful 
rotary movement of a single screw would cause the small hull to 
keel and probably revolve, unless retained in a vertical position by | 
the ingenious expedient of causing the rotary tendency of one | 
propeller to counteract that of the other. The displacement is 
greater than might be supposed, considering the small dimensions 
of the body, 2000 lb. being barely sufficient to balance the weight 
of the whole apparatus. The motive power is a small double 
cylinder oscillating engine, driven by compressed air, which is 
transmitted through a tubular cable, connected just abaft the 
stern, as shown in our engraving. The air pressure also governs 
an equipoise rudder, secured under the bottom and near the bow. 
The steering is effected by applying the force of the air against the 
tiller on one side, counteracted by the tension of a spring on the 
opposite side. The action of the apparatus is such as to be wholly 
independent of the differential force of the compressed air and the 
spring tension, and it is set in motion by admitting more or less air 
into the cable, thereby opening, 
valve. 

The submersion is regulated by two horizontal rudders turning | 
on a transverse axle, with projects from each side near the bow. 
These wings or rudders are so contrived and governed that they 
keep the torpedo at a depth of from 7ft. to 12ft. below the surface, 
and are provided with automatic devices, sothat the latter limit 
cannot be exceeded. In order to note the course of craft, a light | 
steel mast is secured to the deck, This is 12ft. in length and | 
terminates above in a wooden ball, the forward side of which is | 
painted sea green, so as not to be perceptible to the enemy, and the | 
rear white, so as to be easily distinguished above the water by | 
those despatching the torpedo, Openings are made in the engine 
com ment, through which the water enters, completely filling 
the interior space. The machinery is made of bronze with box- 
wood bearings, so that the water serves as a lubricant to every 

rtion, thus doing away with stuffing boxes at the rudders, and 

ides, avoiding any danger of the mechanism failing to operate 
through rust or neglect to oil. 

To the oy power of the torpedo no precise limit can be set. 
The whole force of the heavy engines of the torpedo boat, from 
which the weapon is despatched, may be used to compress air up 





more or less, a small connecting | 








the great depth of 4000ft. spoken of, but when we see preparations 
in actual progress, for sinking that far, we think but little of it. 
The Savage Company, whose works we yesterday visited, have 
broken ground for the foundations of new machinery, which is to 
be sufficiently powerful to sink their main incline to a depth of 
4000ft. This incline is already some distance below the 2100ft. 
level, and is stil] being vigorously pushed downward, The new 
hoisting machinery will be supplied with two 24in. horizontal 
cylinders, of 4ft. stroke, and will be of over 400-horse power. The 
foundations of these engines are being laid about 80ft. to the west- 
ward of the present hoisting works. A building, 50ft. by 60ft. in 





size, will be erected overthe new hoistingengine and the machinery 
connected therewith. The carpenters are already at work framing 
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Our illustration represents the mode of launching the torpedo 
from the deck of the vessel. To this end the apparatus is hoisted 
upon swinging davits, the arms of which are previously turned 
over thedeck, When lifted clear of the rail, the torpedo is 
carried out-board by revolving the davits, by bars inserted in the 
sockets in the broad portion of the davits, as shown. Nothing re- 
mains but to lower the machineinto the water by the falls. The 
whole operation, we are informed, is accomplished in one minute. 

A series of trials with the Ericsson pneumatic torpedo has lately 
been conducted on board the Intrepia, Commander A. P. Cooke, 
U.S.N., commanding, which has demonstrated the invention to 
possess a remarkable degree of efficiency. If further experiments, 
soon to be instituted from another torpedo boat, the Nina, prove, 
with slightly modified steering gear, as successful as the initial tests 
above referred to, we may f conclude that that long-sought 
weapon, areliable fish torpedo, &. at length been devised, As to 
the probable result upon naval warfare, itis only possible to sur- 


| mise, Against the attack of the torpedo, there is practically no 


defence, for its approach cannot be seen. Armour plating, even did 
it extend to the keel, would prove no shield, and the Inflexible’s 
one hundred and twenty water-tight compartments, which the 
English constructors hope will render her proof against such 
attacks, would fare badly under the terrible effects of 1200 lb. of 
gun cotton, with which Captain Ericsson says he could break any 
ironclad completely in two. We do not doubt but the same 
ingenuity which can devise a weapon of offence is equally com- 
petent to provide a means of defence, at least such has been the 
experience of the past, as evidenced by the almost uniform pro- 
gress in guns on onehand and armour on the other; but what 
-defence, save that of giving anenemy the widest berth possible, 
and fighting at enormously long range, is likely to prove etfica- 
cious, we are at a loss to conjecture. 








Deep Mininc.—Many of the leading mining companies on the 
Comstock lode are now down to the depth of 2000ft. and a few 
still deeper. When mining first began on the great lode, such a 
depth was not thought of, or, if thought of, no one expected to 
see mining operations carried to such a depth as t, in less 

years, Now we not only do not feel startled at hearing 











the timbers for this building. The steel wire rope to be used is 
to be 4000ft. in length, and will weigh about 24,000 lb. It is now 
being manufactured by John Roebling Sons, Trenton, N. J. It 
will be a round rope, and the upper end will be 2in.in diameter, 
but 2500ft. of its length will be tapered, and the lower end will be 
ljin. in diameter. The reel on which this cable will wind and un- 
wind will be conical, and the cable will wind aboutit spirally. The 
Ophir Comp template the erection of similar machinery, and 
propose pushing their works toa like depth. The Crown Point 
Company already have in operation machinery of much the same 
character as that being erected by the Savage folks, and having a 
cable of sufficient length to sink to the depth of 3500ft. The Hale 
and Norcross Company, Consolidated Virginia Company, and other 
leading companies at this end of the lode will erect similar power- 
ful works, and will at once plunge down into the great unknown 
‘ depths profound,” in which lie hidden the silver roots of the 
Comstock.— Virginia Enterprise. 

Tue Alexandria correspondent of an Italian paper gives the fol- 
lowing details with regard to the Suez Canal :—*‘ The canal com- 
pany are busily engaged at the present time in lengthening the 
western mole, and clearing away the deposit which, on that side 
of the entrance, was fast encroaching upon the already somewhat 
narrow channel leading to the port. It is intended to carry the 
breakwater on that side out into six fathoms of water, when its 
total length will be something like 3100 metres. Sixty metres 
were completed last year, but the whole will not be terminated for 
another six years at theleast. The breakwaters, as barriers to the 
sea, are everything that can be desired, but unfortunately, below 
water mark, there are numerous small spaces, through which the 
sand and soil brought down by the Nile finds its way, and thus 
banks aré formed under the inner side. The company have had a 
powerful dredger at work since last July clearing these banks 
away. So great, however, is the amount of this stuff which is 
carried along the coast eastward from the mouths of the Nile, that 
the d it on the outside of the western breakwater at Port Said 
is causing the shore line to advance seaward at the rate of about 
30 metres every year. The breakwater beacons are now no longer 
upon the extremities of the moles, but whilst the works are in 
progress the company have stationed two large lighters at each 
side of the entrance to the channel.” 
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LYALL POSITIVE MOTION WIRE-CLOTH LOOM. 
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In October, 1869, we gave our readers plates and description of 
an important invention for giving motion to the shuttles of looms, 
which has since then been widely introduced in America in the 
manufacture of nearly all fabrics, from the finest shirtings to coarse 
jute carpetings. Before the date of this invention the shuttle was 
always thrown through the warp, and consequently the breadth of 
cloth which could be woven was limited, and wire, owing to 
its stiffness, could not be woven by machinery at all. The new 
mode of imparting motion t» the shuttle is one which, as it were, 


never lets go its hold, but imparts a gentle increasing and decreas- | 


ing motion to it, and this “‘ positive” motion, as it is called, makes 
it — to weave wire by power, and that in breadths of ft. 
and upwards. We will, however, proceed to explain the annexed 


engravings of these looms with which we have been favoured by | 


Mr. William H. Chase, the English agent for the patentees. 

Fig. 1 is a general view of a loom for weaving wire-cloth 
Oft. wide, and will sufficiently explain itself. . 2 and 
3 show the vital part of this invention, viz., the carriage m, 
which is drawn to and fro in a channel attached to the 





| selvedge to the wire cloth. Owing to the harshness of wire it is 





| small lever 7 2. 





Nothing could be more steady than the action of the loom, and the 


its place by a rail /, against which it rests; x x, 7 yin this view are 
wire cloth produced is quite equal to the best hand-made narrow- 


the warps, between which, of course, the shuttle is constrained to 
run by the rollers 9, 9 of the carriage. width fabric. The loo.» proves that that which has long been held 
Fig. 4 shows the mechanism for giving motion to the carriage, | impossible is really possible. The positive system has been applied 
which will be readily understood from the drawing. The shaft r | to the performance of several curious feats in weaving by Mr. 
and crank 17 impart a vibrating motion to lever p, which carries a | Lyall, not the least being the production of corsets weven to shape, 
pinion and sheave. The fixed rack g, into which aforesaid pinion | and with he sheaths for the narrow whalebones woven in. It is 
gears, causes it to revolve, and with it the sheave o, to which the | difficult to say what Mr. Lyall cannot weave. 
guts nn are attached. Our readers will readily see how these are | 
carried over guiding pulleys, and pull the carriage to and fro. 
Figs. 5 and 6 show a very clever invention for making the 





Ay American paper gives a statement of the value (in United 
necessary to hold the weft fast at each end of its stroke, as other- | States money) in pure metal of the standard coins of the various 
wise the cloth would rapidly be contracted by the pull of the | nutions of the world, as estimated by the Director of the United 
shuttle. This little mechanism is attached to the framing at each | States Mint. The pound sterling of the United Kingdom is of the 
side of the loom, and the hook h drops into the loop of the weft | value of 4 dols. 86°65 cents; the mark of the German Empire, 
and holds it fast until released by the lathe pushing against the | 23°82 cents; the franc of France, Belgium, Switzerland, the 
drachm of Greece, the lira of Italy, and the peseta (of 100 centimes) 
We need hardly tell our readers that by means of the positive | of Spain, 19°30 cents ; the Austrian florin, 47°60 cents ; the Russian 

rouble (of 100 copecs), 77°17 cents ; the crown of Denmark, Sweden, 


lathe, and makes a dwell at each end of its motion to allow the | motion given to the shuttle, cloth can be woven of almost any ‘ 
Norway, 26°80 cents; the Netherlands florin, 40.50 cents; the 


lathe to push up the weft to its place. The motionof the carriage 
is imparted to tt by the guts or bands nn, which are pulled by 


mechanism which will be hereafter described ; but we particularly | this widt 


breadth. ‘he looms Mr. Chase has brought to this country weave ri ; 
cloth 9ft. wide, but might have been constructed to weave double | Portuguese milreis (of 1000 reis), 1 dol. 8°47 cents ; the Turkish 


bh. The production of wire cloth per loom is 500 to 1200 | piastre, 4 39 cents ; the Egyptian dollar (of 20 piastres), 1 dol. 039 
(of 16 annas) of India, 45°84 cents ; the dollar of 


draw our readers’ attention to the fact that this motion is not | square feet per day of tenhours, and if necessary they can be | cents ; the rupee + . 
“‘ jerky” like that of a common loom, but gradually increases and | operated by women. | Central ‘Amerlea, 96°50 cents; the Brazilian milreis, 54°56 cents ; 
We have seen one of these looms in operation at the works of | the silver tael of China, 1 dol, 61 cents ; and the gold yeu of Japan, 


decreases so that the weft is not strained. The shuttle m rests on 
@ carriage, and is prevented from rising out of Messrs, Powis, James, Western and Co, Belvedere-road, Lambeth. | 99°70 cents. 


the rollers 6, 6 of the 


ve 











2 











470 


THE ENGINEER. 





Dec. 25, 1874, 





GREENHILL’S PATENT DISINTEGRATOR. 


THE satisfactory grinding of Indian corn has long constituted a 
neat problem for millers, and very few of them really know 
whether they ,are grinding such corn to the best advantage or not, 
Information on the subject, which appears to be trustworthy, will 
not be devoid of interest. 

We illustrate below a disintegrator specially designed for 
grinding eorn, which has been applied with much success to the 
grinding of Indian corn by Mr. Greenhill, the inventor, of Mill- 
street, Belfast. Mr. Greenhill has carried out a series of experi- 
ments extending over several months on the grinding of Indian 
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being ground. See Figs. 1 and 2, the back and front of half the 
discs being shown in each, the small radial strips at the peripheries 
are to prevent the fine meal clogging at the back of the discs, 
The discs are upon separate shafts 00, which rotate in opposite direc- 
tions, and one of the shafts is adjustable by means of a “‘tail- 
pin,” so that the distance between the discs can be altered at will, 
thereby giving more or less freedom for the egress of the material 
without altering the speed. The angle of the radial blades causes 
the material to be driven from the one disc to the other with great 
velocity, and this (combined with the crushing it receives between 
the blades moving in 7 directions) is the active pulverizing 
agent. Fig, 3 shows a disc without the concentric rings or ribs, 


















































ropose to place before our readers, first 


corn, and the results we 
ts construction will be readily gathered 


describing the machine, 
from the engraving. 





but with the radial blades toothed. This is principally adapted 
for coarse grindings, Fig. 4 shows an end elevation of a complete 
machine containing discs as described in Fig. 3, The worm-wheel 


The discs a are made of either ordinary cast iron or steel, the + feeding apparatus, 7, s, t,u, andsmall hopperare fullyshown. As we 


latter being preferable to lessen the risk of fracture, although the 
cast iron has been found to answer for Indian corn and to stand 
the wear and tear remarkably well so long as no foreign matter is 
allowed to enter the machine, such as pieces of iron, &c. These 
dises are furnished with radial blades or bars c cast upon them, the 
faces of the latter being at an angle to the plane of the disc to 
which they are attached, the best angle being 45 degrees. For 
fine grinding there are concentric rings or ribs b upon each disc, 
those upon one dise being opposite the interstices of the other. 
These rings are to prevent the too rapid radiation of the material 


have stated, experiments extending over several months have been 
made by Mr. Greenhill, who paid the utmost attention to the 
quantity ground in a given time, the indicated horse-power re- 
quired, the loss of AT which had occurred, and other particu- 
lars. Most of the trials were made with a disintegrator having 
discs of 2lin. diameter, and the millstones employed were French 
burr, 4ft. and 44ft. diameter. A most experienced miller dressed 
the stones, Mr. Greenhill first endeavoured to find the most 
economical speed for the millstones, and after repeated a i- 
ments concluded that 135 revolutions per minute for the 44ft. 








and 148 for the 4ft. diameter gave the best result. These speeds 
do not indicate similar velocities at the peripheries, but what the 
smaller stones lose in speed at their outer oles is fully made wu 
by the increased velocity near the centres, There is a great dif- 
ference in the power required for different qualities and conditions 
of corn. New corn frequently consumes from 30 to 40 per cent. 
more power in grinding than old, besides losing double weight, or 
more, by evaporation. 

Itis difficult to say what quantity of corn should be ground by 
one pair of stones perday of I2hours ‘or the moat economical results, 
as it depends to a great extent upon the condition they are kept 
in, but 15 tons of raw mixed American corn in forty-eight heurs 
for one pair is very work, and they will require re-dressing at 
the end of that time. If white corn is being ground, the quantity 
will probably not exceed 10 tons or thereabouts, not only use 
finer meal is required, but also because the grain is tougher. 
With reference to the power consumed by the disintegrator, com- 

to millstones, the following data show a favourable result, 
ut if what are termed the “sharps,” or “‘after-grindings,” are not 
required to be reduced (as in the case of distillers), the power used 
is very much less by the machine than | stones, probably show- 
ing from 15 to 20 r cent. in favour of the former. This can 
easily be accounted for, as follows:—The “ sharps” being only 
about the size of pin-heads, the discs of the machine do not take 
so much effect upon them as upon whole corn, consequently the 
sharps require to be frequently d through the disintegrator 
before all is reduced to fine meal. The quantity of ‘‘ sharps” pro- 
duced from whole corn once passing through the machine depends 
upon the quality and condition of the corn, and the speed of the 
machine; but with grain in fair condition, and the discs running 
1800 revolutions per minute, grinding about one ton per hour, the 
“ sharps” would probably amount to 9 or 10 per cent. of the 
— of corn, if the meal sieve is from 18 to 20 ‘‘ mesh ” in one 
inch. 

The following is the result of experiments made in December, 

1873. The corn was American mixed, and in prime condition. 
STONES, 

First day, after stones were dressed, they ground at rate of one 
ton per hour into fine meal for 26 indicated horse-power ; second 
day, after stones were dressed, they ground at rate of one ton per 
hour into fine meal for 27°7 indicated horse-power. Third day, 
— at rate of one ton per hour into fine meal, 28°5 indicated 

orse-power. Fourth day, two pair stones, one pair newly-dressed ; 
power required by the two pairs for grinding at rate of one ton 
per hour, with large feeds, 27°4indicated horse-power. Same day, 
and same stones, but with lighter feeds, 29°7 indicated horse-power 
—thus showing that a heavy feed is more economical, 


DISINTEGRATOR, 

First day ground one ton per hour into fine meal for 25°3 indi- 
cated horse-power ; second day for 26°5, Reason of increase of 
power by ine was b it was grinding with smaller feed, 
and there was waste of power driving machine not doing enough 
work, Third day, grinding one ton per hour into fine meal, 24 
indicated horse-power. Larger feed on machine, therefore, more 
economical. Machine was not indicated the fourth day. 

The sieve used to sift the meal and sharps for the experi- 
ment was four sheets of No. 20, and two sheets No, 18 mesh iron 
wire. 

Experiments with white American Indian corn in April, 1874: 
The grain was fresh, and therefore tough :—Newly-dressed mill- 
stones, power required at rate of one ton per hour, 38°8 indicated 
horse-power, Average power required by machine for similar 
corn, but at a different time, 38 indicated horse-power. 

Mr. Greenhill states that he has found the loss of weight of 
grain when ground by machine to be considerably less than by 
stones, and the machine occupies less space than one pair of mill- 
tsones of 4ft. diameter. It requires no sharpening nor attention 
further than to keep it clean and well lubricated. We have had 
samples of meal which are very satisfactory. 











THE FOG GUN 


For some time past endeavours have been made to secure for 
coast-signal purposes something more suited to the duty than the 
18-pounder cast iron gun now used, Major Maitland, R.A., of the 
Royal Gun Factory, has designed a species of revolving gun which 
will no doubt answer the purpose admirably, But in order to deter- 
mine the best material and form of muzzle for the new fog gun, four 
models, each 2ft. long, and capable of containing a cartridge con- 
sisting of from four to five ounces of powder, were constructed 
upon the following different plans, to be tested from the summit 
of the proof butts in the Plumstead-marshes, at various respective 
distapces:—A cast iron gun with a plain muzzle; a cast iren gun 
with a conical mouth; a cast iron gun with a parabolic mouth; 
and a bronze gun with a parabolic mouth. The object of trying 
both conical and parabolic mouths was to arrive at a decision in 
regard to the question which has always been pending amongst 
manufacturers of speaking-trumpets, as to which is the best shape 
for transmitting sound. Some assert that the form of the instru- 
ment should be a truncated cone; others, that it should be 
a truncated parabolic conoid, the mouth-piece occupying the 
focus. Either form would, in a greater or less degree, con- 
fine the undulations of sound (which would otherwise disperse 
themselves in all directions) and cause them to take a direction 
parallel to the axis, Hence the application of one or the other of 
them. On the occasion of the recent experiments the four models 
were placed in a row upon the summit of the butts, with their 
muzzles pointing towards Shooter’s-hill. The weather was cold 
and clear. The observers stationed themselves at various dis- 
tances in front of the row of guns, from 100 yards to 3000 yards, 
moving forwards to a greater distance each time that the whole 
series of four guns was fired. They were ignorant of the order in 
which the guns were fired, that being purposely left in 
the hands of the proof master, so it was impossible for their 
opinions to be prejudiced. It was decided that the volume 
of sound emitted by each discharge should be represented as 
nearly as a. in figures, No. 1 being the “‘ highest” figure of 
merit, and No. 5 the lowest. The following results were obtained: 
—Adding together the respective figures of merit of each gun at 
cight several distances, from 100 to 3000 yards, it was found that 
the cast iron gun with the conical mouth gave a total of 10, or, in 
other words, took the first place as pond. ~ the volume of sound 
produced at all ranges; the cast iron gun with the parabolic mouth 
a total of 21, thus taking the second place; the bronze gun with 
the parabolic mouth a total of 224, or taking the third place; 
whilst the cast iron with the plain or straight mouth gave 264, 
the lowest value of all four. At a distance of 1000 yards only the 
bronze = with the mouth took the second place, This 
was pro bly due to the superior ringing qualities of the metal, 
which would be observed at such a short range. Further experi- 
ments were then made by observers stationed about two miles off 
upon Shooter’s-hill, The figures of merit under these circum- 
stances for the several guns were as follows :—Out of six observa- 
tions, 6 for the cast iron cone, 124 for the cest iron parabola, 19 
for the bronze parabola, and 224 for the cast iron plain mouth, 
Thus we see that the great increase of distance is very unfavour- 
able to the bronze model, and that the plain-muzzled one is out of 
the field altogether. 

During the above-mentioned experiments trials were made with 
gun-cotton, in order to see whether the sound of its report on 
explosion would reach to any great distance. Masses consisting of 
about ten ounces were detonated in the open air upon the butts. 
The noise made considerably exceeded that of the guns. It must 
be remembered, at the same time, that the proportion of powder 
in the gun-cartridges bore no analogy to the quantity of gun-cotton 
detonated. The result of the trials was, however, considered so 
satisfactory that a parabolic reflector is being constructed in which 
it is intended to explode pieces of gun-cotton. 
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RAILWAY MATTERS. 


Wr are informed that the Midland Railway Company intends 
to have feet warmers put into cll third-class carriages, and to 
have the seats comfortably cushioned. 

Some experiments have lately been made upon the line between 
Turin and Rivoli with a new brake invented by Signor Riatti. 
The results obtained are said by the Giornale dei Lavori Publica to 
have been highly satisfactory, and will shortly be published. 

THE Davenport (Ia.) Gazette says that iron rails were recently 
taken up from nine miles of the Rock Island road, between Sum- 
mit and Wilton, Is., which were laid in 1862 and have been con- 
tinuously in service for twelve years, Steel rails have been 
substituted for the iron. 

Notice is given in the Ottawa official Gazette that application 
will be made at the next session of the Dominion Parliament for 
an Act to incorporate a railway company, with full powers to con- 
struct; own, and operate a line of railway from Red River, in the 
province of Manitoba, to some point in British Columbia on the 
Pacific coast. 

A Lapy contractor, a Mrs. Fitzgerald, says the Railway News, 
who is said to be a woman of much executive ability and enter- 
prise, recently completed a contract for grading 19 miles of the 
Galveston, Harrisburg and San Antonio road in Texas, and has 
secured another contract on the same road. She owns 60 mules 
and a full outfit of scrapers, ploughs, &c., and works a large force 
of men. 

Tue St. Gothard Railway Company have just issued the new 
time-tables of the lines recently opened in the Ticino Valleys, from 
which it appears that four trains are run each way on the line 
from Locarno to Biasca; a similar number between Lugano and 
Chiasso. On the Italian network there are four trains each way 
daily between Milan and Camerlata, and three between Camerlata 
and Chiasso, 

Tue half-yearly meeting of the Bristol and North Somerset 
Railway Co. was called for one o’clock on Thursday, at the offices of 
the Great Western Railway Company, but as, after the lapse of 
an hour, the chairman, one director, and one shareholder were the 
only persons present, no meeting took place ; but it was under- 
stood that a meeting would be summoned for an early date to take 
place at Bristol. 

Contracts have been awarded for the supply of steel rails for 
the Pacific Railway as follows :—West Cumberland Steel 
Company, England, 5000 tons, at 53°53 dols.; Mersey Steel Werks, 
of Liverpool, 27,000 tons, at 54°26 dols.; Dowlais Steel Works, of 
Wales, 10,000 tons at 53°53 dols. perton. Therewere two American 
tenders, but they were very high, one being 75 dols. per ton and 
the other 82 dols. The rails are all to be delivered in Montreal. 


Srnck the list of suggestions for amendments in the Railways 
Regulation Act was published in the Railway Service Gazette some 
weeks ago, the question has been placed by Mr. Bass, M.P., in the 
hands of a draughtsman of great experience and ability, with a 
view to a bill embodying them being drawn up. This measure 
will, itis expected, be laid before Parliament by Mr. Shaw Lefevre, 
M.P. for Reading. It has been considered necessary to alter one 
or two of the amendments proposed, in order to get rid of possible 
opposition. 

THE average distance travelled over by the drivers of passenger 
trains on our smaller lines, as representative of which the South- 
Eastern may be taken, is 800 miles a week, or about 40,000 miles 
a year; but this average is far eg by the drivers of the 
great express trains on the lines north of the Thames. A careful 
calculation of the distances travelled by a Great Western driver 
whose time-bil] has been analysed, shows that in the course of one 
year, commencing the 4th of November, 1873, and ending the 3rd 
of November, 1874, he hauled his trains, often at express speed, 
over 65,323 miles of ground, being an average of 1256 miles per 
week. 

A SPECIAL meeting of the shareholders of the Danube and Black 
Sea Railway Co. was held on Tuesday, at their offices, 24, Abingdon- 
street. Mr. Tipping, who occupied the chair, in opening the pro- 
ceedings, said that Mr, Mellor, who represented the interests of 
the bondholders, had called at the offices that morning, and had 
requested that the meeting should be adjourned until the half- 
yearly meeting in February next. The course which Mr. Mellor 
had desired to be adopted had been strictly carried out, and the 
directors had no hesitation in saying that progress had been made 
in the negotiations with the Porte. Of course progress had been 
slow, and at present there was nothing absolutely determined, but 
there was no doubt {the British ambassador had afforded the 
company more energetic assistance in the prosecution of its claims 
than had heretofore been the case. In conclusion, he moved the 
adjournment of the meeting. In reply to questions by Mr. Alfred 
Seymour, the chairman said that every effort was being made to 
obtain a settlement of the company’sclaims. Objections on points 
of detail had been raised by the Porte, but solid progress in the 
negotiations had been made. Beyond that they would not perhaps 
expect him to say anything. Mr. Lambert seconded the motion, 
which was adopted nem. con., and the proceedings terminated. 


A WASHINGTON correspondent of the New York Times says: 
‘A powerful combination exists in the lobby, according 
report, in the union of the interests of the Northern Pacific, 
Southern Pacific, Atlantic and Pacific Railroads, and the cotton 
tax refund. There are many elements for combination amon 
these enterprises. The cotton tax ple are all desirous o 
having the Southern Pacific Railroad completed, because they 
think it would aid the rapid development of a ang of the 
South, particularly the State of Texas. The rai , for the 
sake of securing the guaranty of its bonds, will assist the refund 
of the cotton tax. The Atlantic and Pacific Railroad is more 
anxious to secure a subsidy of land in the Indian Territory than 
to secure an extension of its line beyond the Indian country. To 
secure this the company is willing to unite with the Southern 
Pacific at Santa Fe for one line west from that point to the 
Pacific coast. The Northern Pacific has nothing to concede, and 
no interests in common with other parties, but will simply ex- 
change its influence in Con, placing its legislative capital in 
the common fund, There not been for many years really so 
= yee for = year A these a | as winter, and 
the fight against them m constant and unsparing, or they 
threaten to prevail.” : 

Ar this season of the year, says the Lancet, when a large pro- 
portion of our London population are leaving town on visits to 
pleasant country quarters, we would appeal to the railway com- 
panies and request them to endeavour to make their stations 
somewhat less inclement and free from draught. We recognise 
the difficulty of effecting this with respect to the outside ap- 
proaches and the platforms, but surely something might be done 
to improve the condition of the interior. The booking offices, for 
instance, are pte Fig directly in the current of a 
thorough a in w the unha traveller has to stand 
at the end of a long queue whilst the tickers are being doled out at 
the little pigeon-hole of a window. Again, the spacious waiting- 
rooms, except in the immediate neighbourhood of the fireplace, 
are deadly cold, and resemble some vast cave, in which the im- 
prisoned winds are for ever contending. When the swing door 
opens, qua porta data ruunt, fresh blasts enter and add to the 
general shiver. It would cost but little to equalise the tempera- 
ture in these Zolian halls by introducing hot-water pipes in addi- 
tion to the existing fire. And if some kind of screen were placed 
round the booking-office, to shield us from the cold blast whilst 
waiting our turn to ve tickets, we should be highly — 


Many a bad cold has been contracted at the railway station, 
at this holiday time it is ularly conering to be laid up just 


when we wish to feel our best and 


to | discharged as hot as 





NOTES AND MEMORANDA. 


IN a ee “* On the Presence of Lithium in the Soil of Limagne 
and the Mineral Waters of Auvergne,” Truchot shows that the 
soil of Limagne contains from 31 to 132 milligrammes of carbonate 
of lithium to the 100 grammes of earth. It also contains ‘5 to 6 
gramme of potassa, The author has succeeded in making quanti- 
tative determinations of lithium by means of the spectroscope— 
using solutions of known strength as standards. 


THE Philadelphia Trade Journal, in an article on improvement 
in cast metals, recapitulates the advantages gained by the modern 
scientific manipulation of iron. ‘‘In the past 40 years the 8 
weight of our cast iron articles has been reduced fully poh 
Half a century ago the iron frame of a Washington press weighed 
nearly 10001b.; and although it was an arch of metal 9in. wide by 
3in, thick, so poor was its quality that it was often broken by the 
pull of one pressman’s arm. Our present smooth light castings 
show an elasticity under strain which approaches the service of 
wrought iron, allowing a large reduction in weight of metal and in 
the consequent expense.” 


EXCAVATIONS made a short distance from Rome, near the an- 
cient city of Alatri, by Kather Secchi, have disclosed the ruins of 
an immense aqueduct built two thousand years ago, for the pur- 
pose of supplying Alatii with water from a neighbouring moun- 
tain. The aqueduct was 240ft. high, supported upon arches, and 
provided with strong pipes. The total length of the pipe was be- 
tween four and five miles. No remains of the pipe have been 
found, but it is supposed they were made of fire-clay and suppor ‘ed 
by masonry, as pipes of fire-clay used for drainage have been stated 
to have been found in a field near Alatri. It is generally believed 
that drain tiles are a comparatively modern invention. If the above 
stated fact be incapable of dispute, it is of much interest. 


THE American Chemist states that photographic dry plates can 
be prepared by daylight by Prof. C. F. Himes’ process as follows : 
Glass plates coated with ordinary brown-iodised negative collodion 
are sensitised in the usual argentic nitrate bath, in bright day- 
light, and are then thoroughly rinsed in distilled water to remove 
the larger portion of adhering silver solution. They are then 
flowed with a five per cent. solution of potassic iodide, or are ex- 
posed to the action of sunlight for several hours, and then dried. 
Such plates are insensitive to light, and may be made sensitive by 
immersing them in the dark in a solution of tannin, fifteen grains 
to the ounce of water, for a few minutes. Being then dried they 
will remain sensitive for months. 


It is calculated that there is sufficient first-class ironstone 
in Cleveland to enable a production of over 7,000,000 tons 
a year to be maintained for over one hundred years; and as 
the annual output of ironstone has not yet exceeded 6,000,000 
tons, there is manifestly a large reserve still to fall back upon. 
It is difficult to quote a price which could be fairly regarded as 
the current value of ironstone in Cleveland. The great bulk of 
the ore is sold to pig-iron makers (in cases where it is not raised 
by themselves) under contracts of long standing, and only a com- 
paratively small proportion of the total quantity of ironstone raised 
is absolutely free for sale. At the present time, however, iron- 
stone may be purchased in phe a for 5s. Gd. per ton, being 
— 2s, to 2s, 6d. less than the price quoted in the early part of 

ioe 


Frou a report of Dr. Waller Lewis regarding the health of 
French working men, it appears that the percentage of deaths from 
consumption, in 1000 cases collated, is for various trades as fol- 
lows :—Exposed to vegetable or mineral emanations, 176; to dust 
and fine particles, 145 ; sedentary occupations, 140; employed in 
close workshops, 138 ; exposed to hot and dry air, 127; requiring 
active muscular exercise, 89; requiring exertion of voice, 75; 
working in open air, 73; exposed to animal emanations, 60; the 
remainder being made up of persons working in a stooping posture, 
exposed to sudden movements of the arms, or exposed to watery 
vapours. Concerning the effects of various employments on the 
eyesight, it seems that the sense is injured by those working with 
polished metals, looking-glasses, &c. Thesmallness of objects and 
intensity of direct or reflected light is also a cause of impaired 
vision ; while astronomers who study the sun have become totally 
blind, and opticians, who daily exercise and test spectacles, Xc., 
engravers, watchmakers, &c., are liable to amaurosis and amblyopia. 


M. FovucavLt, in a report to the Industrial Society of Rheims, 
combats the idea that the smokelessness of a fire can effect a 
notable saving in the amount of fuel burnt. He alleges also, on 
the other hand (says the Journal of the Franklin Institute) that a 
eonsiderable loss of economy is produced by smoke-consuming 
apparatus. He brings in support of his opinion the long series of 
observations made by the Industrial Society of Mulhouse, which 
have proved that with the ordinary boiler furnaces it is only 
necessary to consume from 125 to 150 cubic feet of air for each 
pound of coal, while furnaces for the most part pass twice that 
quantity. If the draught be reduced in quantity much smoke is 
evolved, but the products of combustion, circulating more slowly, 
part with their heat more readily to the boiler flues. It is further 
proved that the best means of reducing the loss of heat by the 
chimney is by the use of feed-heaters in the flue, so as finally to 
reduce to 200deg. the products of combustion which are often 

400 deg. Feed-water heaters well set will 

roduce an economy of from 11 to 20 per cent., with a reduced 

ht. The conclusion is that furnaces with large area and suit- 

able feed-heaters are the most economical in all respects. But in 

order to obtain the best results, much care is needed in stoking. 

A little at a time and often should the coal be spread over the 

front of the fire,and the bright coal pushed back to the bridge. 

= a time, the least possible quantity of cold air should be 
mit 


We give below the number of oil wells drilling and the daily 
average production of each month from 1869 to 1873 inclusive. 
These statistics are given by the Titusville Courier. It will 
be seen that only sixty were drilling in December last, less than 
one-half the number at any previous time during the five years 
given :— 

No. Wells Drilling. 

















1869. | 1870. | 1871. | 1872. | 1873. 
January .. 22 cc co ov 878 364 167 339 261 
February .. .. «+ «+ + 341 388 173 835 249 
March ee 08 ce ce of 834 895 176 298 227 
cs as: de. 40 on. 4c 432 254 277 297 
MAY 2s co ce co co oe $12 448 295 293 228 
DEMO oo cc co cc of oe 845 463 296 298 295 
GU os cc se oc c¢ 0 305 349 816 $15 340 
August .. ss oc «8 310 $19 842 330 267 
September eo 08 ee ee 815 306 438 | 264 197 
QGotober .. oc cc co os $31 305 479 |shut dn. 163 
November.. .. .. .. ..| 960 | 206 | 459 | 854 | 187 
December... .. .. «+ «+ $46 191 388 | 333 60 





Daily Average Production.—No. Bois. 























1869. | 1870. | 1871. | 1872. | 1873. 
January .. .. «+ oe «+ | 10,108 x 14,690 | 17,070 | 20,407 
Wobruary .. oo oc oo oo | & 11,917 | 18,740 | 17,848 »725 
March .. .. 5. 2. 2. | 9,891 | 12,885 | 14,118 | 16,024 | 21,461 
A 11,067 | 12,974 | 14,186 | 16,626 | 21, 
May 10,153 | 14,165 | 15,218 | 18,505 | 25,044 
Jane re 11,884 | 14,817 | 15,699 | 17,982 | 26,449 
BE log 11,697 | 16,969 | 16,898 | 18,849 | 27'893 
A > 5 12,157 | 17,777 | 17,078 | 18,792 | 30,198 
ber . 12,645 | 19,489 | 16,753 | 15,863 | 81,809 
swt os 071 | 20,158 | 16,741/ — | 80,408 
November.. .. + «+ | 18,817 | 17,414 | 16, 21,287 | 33,045 
-< : 844 | 16,431 | 16,531 | 20, 84,980 


MISCELLANEA, 


Ir is said in France that the quarries of lithographic stone in 
Bavaria are exhausted as ape the best kind, and that the only 
fine stones are now obtained by the Paris lithographers from Bruni- 
quel Tarn, and Garonne, in France. These stones aresaid to be well 
appreciated in the United States. There are quarries of the same 
stone at Vigan, France, but these are of aa inferior deseription. 

Tue Lords of the Admiralty have had their attention drawn to 
the detriment to the public service ioned by ap- 
a voy of draughtsmen made without competitive examination 

y officers of the constructive departments, and have strictly 
ordered that all such appointments in future shall be made only 
after competitive examination by the Civil Service Commissioners, 
in which all civil servants employed in dockyards shall be eligible 
to compete if they desire to do so, 


THE Council of the Society for the Promotion of Scientific 
Industry, the head quarters of which are at Manchester, has 
decided to give gold, silver, and bronze medals, for excellence and 
novelty in the various classes of exhibits at the Exhibition of 
Implements, Machines and Appliances for the Economising of 
Labour, which is to take place in Manchester, in 1875. The 
arrangements for the Exhibition are progressing satisfactorily, and 
se has been secured by many high-class engineering and other 

rms. 

THE Civil Service Commissioners intimate that a competitive ex 
amination for the situation of Inspector of Coal Mines in the Home 
Secretary’s Department will be held in London, on Tuesday, Jan. 
12. The person appointed inspector will act, at first, as assistant 
to one of the existing inspectors, He will receive a salary com- 
mencing at £300 rising £15 a year to £400. As vacancies occur, 
he will be eligible for promotion to the charge of a district, and 
=. upon promotion, receive a salary of £600 rising £20 a year to 

), 





A REMOVAL has now been made to the new Royal Engineer In- 
stitute and Hall of Study of the staff and appliances of the in- 
structional departments of the School of Military Engineering at 
Chatham. The accommodation provided in the new buildings is 
much superior to that hitherto enjoyed by the various scheal in 
the barrack-rooms which were allotted to the different depart- 
ments. The departments include those for printing, photography, 
telegraphy, signalling, constructing and estimating, surveying, 
topography, &c. Besides large rooms for study and experiment- 
ing, the institute contains spacious lecture-rooms. 


THE prize of £20 offered by the Junior Naval Professional 
Association, for the best essay on the ‘“‘Comparative merits of 
simple and compound engines as applied to ships of war,” has 
been awarded by the judges, Professor Cotterill of the Royal 
Naval College Greenwich, and chief inspector of machine 
William Eames, R.N., of Chatham Dockyard, to Mr. Neil 
McDougall, one of the engineering staff at the Admiralty. Mr. 
John Penn, of Greenwich, had kindly consented to act as referee in 
case of any difference of opinion between the judges, but they were 
unanimous. They considered, however, that the essay by Mr. 
Waghorn, assistant engineer in H.M. ship Crocodile, was but 
little inferior. Both these essays will shortly be published. 


THE prizes proposed to be awarded by the Society of Arts in the 
stove competition last summer were:—1l. For a new and improved 
system of grate suitable to existing chimneys as generally con- 
structed, which shall with the least amount of coal answer best for 
warming and ventilating a room: the society's gold medal and £50, 
2. For a new and improved system of grate suitable to existing 
chimneys as generally constructed, which shall with the least 
amount of coal best answer for cooking food, combined with 
warming and ventilating the room : the society’s gold medal and 
£50. 3. For the best new and improved system of apparatus which 
shall, by means of gas, most efficiently and economically warm 
and ventilate a room: the society’s gold medal and £50. 4. For 
the best new and improved system of apparatus which shall, by 
means of gas, be best adapted for cooking, combined with warming 
and ventilating the room: the society’s gold medal and £50. 


| 5, For any new and improved system or arrangement not included 


in the foregoing which shall efficiently and economically meet 
domestic requirements: the society's gold medal and £50, 


THE Journal Oficiel has just published a very important serie 
of tables relative to the coal produce of France during the year 
1873 and the first six months of 1874. These tables are especially 
interesting at the present moment on account of the supposed ex- 
haustion in a certain number of European districts of the supply of 
coal. Out of 87 departments 45 contain coal of different qualities, 
but all well adapted for fuel and production of steam power for 
manufacturing purposes. The total production in 1873 was about 
20 millions of tons. The departments which furnished the 
greatest supply of coal were the Loire, which alone produced 
3,850,000 tons; the Nord, 3,400,000 tons; the Pas de Calais, 
2,900,000 tons; the Gard, 1,700,000 tons; the Allier, 1,200,000 
tons ; the Saone and Loire, 1,000,000 tons. The most important 
coal fields of France are those of Auzin, which cover an area of 
about 51,000 hectares (125,970 acres). There are, however, several 
other mines in the district of the Saone and Loire which might be 
made nearly as productive, if they were worked upon the same 
system as the Engtish. During the first six months of the present 
year nearly 11,000,000 of tons were raised from the different mines 
in France, thus showing a considerable increase on the returns of 
the corresponding period of 1873; and there is no doubt that if 
properly worked the could be made to yield at least 30,000,000 
tons perannum, The great want is the absence of skilled work- 
men, the methods employed by the French miners being still, in 
spite of recent improvements, of a very premature description. 


THE Bessemer’s engines Sairg comunete she made a trip on Mon- 
day last. The steamer should have started at nine o’clock in the 
morning, but she was detained till after ten o’clock by a thick fog 
on the Humber. The fog was succeeded by a heavy snowfall, 
which was at its worst when the measured mile was passed, and 
lasted till the afternoon, leaving an insufficient duration of day- 
light for the trial of engine power and speed, and compelling the 
pilot to return to Hull. The bearings of one of the engines showed 
a tendency to heat, rendering some slight adjustments necessary. 
The day was not, however, wasted, as on the run back to Hull, 
with the steam at a pressure of only 19 1b. and the engines making 
only 20 revolutions, the speed against a strong head wind was ascer- 
tained to be 14 knots, or over 16 miles an hour, which was con- 
sidered to make it certain that a — high s indeed will be 
attained with full steam power, which should be 30 lb, pressure, 
and with the engines making nearly or quite 30 revolutions. The 
steering of the ship was admirable, the ship answering the helm 
very quickly, and turning in a very small circle for so large a vessel. 
The behaviour of the lower freeboard bow was watched with great 
interest by Mr. Reed, the designer, and all on board. The bow 
wave carried was remarkably small, and even when steaming at 
over 16 miles an hour, against a strong head wind and some sea, the 
low deck was seldom covered by the waves. As the trial was simply 
for the information of the contracting engineers, only ordinar 
north-country coal and the usual staff of stukers were employe 
This preliminary trial developed no defects of any kind in the 
Bessemer, but has gone far to establish the accuracy of the views 
upon which she has been built, as regards the performance of the 
ship and of the engines. On one point the trial exhibited a very 
remarkable and highly-satisfactory result—namely, the manner in 
which the two sets of dle-wheels worked together. The effect 
of the broken water of the forward wheels is so slight in its action 
upon the after pair of wheels that the difference between the revo- 
lution of the two wheels was never greater than one to two 
revolutions. The ship was taken into the Albert Dock on her 
return to Hull, to le the saloon and its machinery to be com- 





pleted, and to prepare for the official trial of the 
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BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Wicimesr and Rooers, 47, Nassau-street. 


-—séPUBLISHER’S NOTICE. 


*,* With this impression we issue as a Supplement No. 83 of our 
* Portfolio of Working Drawings, ‘‘ Details of Sluice-gates and 
Mechanism for Working of them on Canal Quintino Sella,” con- 
stituting the Fig. 25 referred to in our impression for December 
llth, page 436. Each number, as issued by the publisher, should 
tain this Suppl: t, and subscribers are requested to notify 

the fact should they not recewe it. 








TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. R. P.—The thing is a fraud, unless, which is possible, the inventor deceives 
himself. 

Rosertvus,— You will see by referring to another column that your letter has 
been anticipated, 

W. D. M. (Cornwall-place).— Proposed a century ago, more or less. There is 
nothing in it except a fallacy. You can have a model made for a few shil- 
lings. which will convince you that the idea is valueless in less than half a 
minute. 

T. H. W.—We have inserted an inquiry for you. The cotton is not usually 
placed in iron or brass cases for the purpose you name. It is sold in solid 
discs or cylinders, These are made from cotton pulp. They ave tired by 
detonators. 

Constant SUBSCRIBER.— There is no work which will supply you with any 
special information on the use of inultitubular boilers for stationary pur- 
poses. If, however, you will state all the circumstances of the cause we shall 
be happy to advise you in the matter. 

J. W.—Meters of the kind vou speak of do not possess any commercial value 
They are simply counters driven by a small strap or chain srom the box of 





the wheel, and indicate on the dial the number of revolutions made by the 


wheel in going @ given distance, which is easily expressed in ters of miles 
and yards. 

MILITARY SUBSCRIBER.— The most economical speed for a water-wheel Lies 
between 3ft. and 6ft. per second, and an overshot wheel 20st. in diaueter 
would therefore make from three to sic revolutions per minute. The latter 


speed is that usually adopted, but you might run a 2\ft. wheel at ten rvevo- 
lutions per minute without serious loss of power. 
An InquirnER.—A pump will force hot water into a boiler just as well as 


cold, but a pump will not list hot water, because the stean which rises From 
the water when the pressure is reduced prevents the formation of a cucuum. 
If the source of supply is above the pump so that the water may flow into 
the barrel by gravity you will experience no trouble. 

QuarryMan,— Theoretically your reasoning is accurate. To practical men, 


however, it is well known that very few pumps indeed can be got to list 20/t. 
with certainty and regularity. Now, as we understand your question, you 
have a column of water 20ft. long in the vertical leg of your syphon, while 
the other leg is not less than 30u/t. long, and falls in that distance oaly 25ft., 
so that the lower end is only 5ft. below the surface of the water in the pond 
or sump to be emptied. If your syphon be so sitted that leakage is impos- 
sible you might get it started, but there would be a continual tendency sor 
air to sind its way in and destroy avacuum The ay contained in the 
water would be given up and would accumulate in the bend of the syphon, 
and unless it was extracted from time to time the apparatus would soon cease 
toact. Nevertheless, if it is a matter of vital importance that a syphon 


should be used, it is possible that with great care you way get it to work 
after afashion. A small pump may be fitted to the top to extract the air. 
We have no great conjidence in the success of the experiment, however, and 


would advise you to try it with the smallest pipe you conveniently can in 
the first instance. 

Erratum. —Jx our last impression, in reply to a correspondent “ A, C. W 
by a slip of the pen we gave the diameter instead of the radius os a circle 
as the length of a brake lever, For “3°5ft ,” vead “*1 17/t.” 





RESHARPENING FILES. 
(To the Editor of The Engineer. 
Srr,—We shall feel greatly obliged to any correspondent who can give 
us the address of Herr: Werdiermann, whose process for resharpening files 
is described in Tur Encineer for Nov. 6th, page 339. C. W. anv Co, 


WAX PAPER. 
(To the Beitor of The Eagineer, 

S1r,—Can any of your readers furnish us with the addresses of makers 
of the following hinery :—Machi for making wax and tissue 
._ and machines for making paper boxes ? N. MILts and Co. 

irmingham, Dec. 18th. es 
MACHINES FOR GRINDING SAWS OR FLAT SURFACES. 
(To the Editor of The Engineer.) 

Sir,—I would be glad to receive the addresses of makers of the above 

machines. W. R. 











GLASS MAILS. 
(To the Editor of The Engineer.) 

S1r,—Would you or any of your readers kindly inform us the names of 
manufacturers of glass mails, used in a lace curtain machine for tying to 
the lingoes? By doing this it would confer a favour on your old sub- 
scribers, C. anp M. 

Nottingham, Dec. 22nd. 





PEAT MACHINES. 
(To the Editor of The Engineer. 
Sir,—Would any of your readers kindly give me the names of some 
manufacturers of peat preparing and pressing machinery, and -_, 


SUBSCRIPTIONS. 
Tar Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations, or tt can if preferred, be supplied direct 
from the office, on the following terms (paid in advance) : — 
Half-yearly (including double number) .. «. £0 14s. 6d. 
Yearly (including two double numbers) .. ». £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 
Subscriptions for thin paper copies are received at the following rates. 
bers paying in advance, at t rates, will receive Toe ENGINEER 
weekly and t-free. Subscriptions sent by Post-office Order must be 
accompanied by a letter of advice to the Publisher. ’ 
Laick Paper copies may be had if preferred at double postage. 
Benfitenes by Post-office Order. 
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*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by in 
ou. Alternate advertisements will be inserted with all u re- 

rity, but regularity cannot be guaranteed in any such case, All 
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PATENT LAW. 

Wuew Mr. Bramwell prepared his paper “ On the Expe- 
diency of Protection for Inventions,” an abstract of which 
we gave in a recent number, he was probably under the 
impression that the ney or epee | of a patent 
law, rather than the form that law, if any, should assume, 
was the question chiefly before the public. Facts, we think, 
hardly justified this impression, and probably Mr. Bramwell 
himself would now admit that the advocates of patent pro- 

2tion may wisely turn their attention to the reform of the 
existing law or the elucidation of its merits, leaving the 
abstract question of law or no law, protection or no protec- 
tion, to take care of itself. This question, we submit, must 
be taken to have long since been determined in favour of 
theinventors. Many great thinkers—Adam Smith, Jeremy 
Bentham, and Johu Stuart Mill, among their number— 
have thought the subject out, and have come to the one 
uniform conclusion. Adam Smith, in the infancy of manu- 
facture, and Mill, in a time when scientific detail has 
reached a refinement which could hardly have been grasped 
by the minds of the preceding generation, both came, in dif- 
ferent states of society, to the conclusion that a limited 
monopoly was the easiest and most practical method of 
rewarding an inventor. Bentham tells us that, in his 
opinion, an exclusive privilege is absolutely necessary for 
the encouragement of invention; and Mill, who scornfully 
exposes the fallacy of the > that a patent law is in 
opposition to the doctrine of free trade, pronounces in favour 
of the limited monopoly in the invention as the best 
reward, “ because it leaves nothing to any one’s discretion, 
because the reward conferred by it depends upon the in- 
vention being found useful, and the greater the usefulness 
the greater the reward; and because it is paid by the very 
persons to whom the service is rendered, the consumers of 
the commodity.” Then, again, we have had report after 
report on the subject. As early as 1829 a Select Commit- 
tee of the House of Commons reported upon it. This 
committee was followed by a series of committees and com- 
missions, until the law was changed in 1852. In 1864 we 
had another Royal Commission, ogee over by the pre- 
sent Lord Derby, then Lord Stanley, which reported, upon 
the fullest evidence, strongly in favour of a patent system. 
Finally, in 1871 and 1872, we were favoured with the 
views of another Select Committee, also founded on 
voluminous evidence, and this, too, was in favour of 
patent protection. On the other hand, we have, or had, as 
confessed opponents, Lord Selborne, Lord Derby, Mr. 
Macfie, and a few others, including perhaps also Mr. 
Justice Grove. These opponents, however—we believe 
almost without exception—only differ from the ativocates 
of patent right, in that they suggest, or would prefer some 
other form of reward. They do desire that the inventor 
shall be rewarded; they only doubt as to the mode, and 
many, Mr. Justice Grove and Lord Selborne among the 
number, would be satisfied with an improvement in the 
present law. The former gentleman has indeed expressly 
stated that he is not theoretically in favour of the abolition 
of patents. Lords Selborne and Derby—the latter, by the 
way, is a convert to the opposition, for he concurred in the 
report of the Commission of 1864, that the patent 
law should be maintained in all respects as it then 
stood—are chiefly known in this matter by their 
persistent determination to draw a distinction be- 
tween copyright and patent right, unfavourable to the 
latter. Mr. Macfie’s opposition is based on well under- 
stood and, to that gentleman, no doubt, excellent grounds ; 
while the adverse views of Mr, Justice Grove are probably 
founded upon his unfortunate experiences of the morality 
of manufacturers and inventors gained in his professional 
capacity. We cannot now discuss the arguments which 
have for their object to prove the dissimilarity of copy- 
right and patent right. There are many valuable opinions 
opposed to them, and if a practical instance were needed to 
prove that there mav be simultaneity of composition as well 
as of invention, we might cite the case of Mozart and 
Pleyel, who, within a few days, living in different parts of 
Germany and having no connection with each other, com- 
posed pieces of music so similarthat under ordinary circum- 
stances it would have been almost impossible to believe in 
the absence of connection. Mr. Bramwell might very well 
have noted up this case among the many practical ex- 
amples of one kind and another with which his paper was 
illustrated ; indeed it is rather to be regretted that, having 
taken up the abstract question at all, he did not devote 
more of his attention to this phase of it. 

Although we think that the tendency of thought against 
which Mr, Bramwell’s paper is directed, is by no means so 
general as the author would appear to have believed, yet 
we do not wish it to be understood that we consider him 
to have wasted his time by arguing when no ment was 
really needed. On the contrary, we welcome the paper on 
sufficient grounds. It is admitted that the present state of 
affairs is unsatisfactory, that even if, as some contend, the 
existing law is sufficient, it must be differently adminis- 
tered, and that po change can be effected without con- 
tinuous agitation, So far the agitators have invariably 





of groundless but persistent obstruction, From this point 
of view, therefore, Mr. Bramwell has done well to collect 
and marshal the objections and the arguments against 
them, enriching them at the same time with the practical 
illustration in which he is an adept, and the Society of 
Arts deserves the thanks of the public for putting the 
result upon record. For the future, however, the practice 
of the ie will be the really profitable subject of dis- 
cussion. 

That our estimate of public opinion in reference to the 
propriety or not of rewarding inventors by conferring 
upon them patent rights in their inventions, is the true 
one, is further evident from the character of the discussion 
which followed Mr. Bramwell’s paper, and which was 
adjourned no less than three times, During the whole 
period of this discussion but one objector to the principle 
addressed the meeting, and this gentleman-—Mr. J. Horatio 
Lloyd,Q.C.—is, upon his own showing, almost a convert to 
the mode of thinking of the majority. From an ardent 
abolitionist in 1851, he is now in the fatal stage of doubt, 
and we do not hesitate to say that, ere long, he will be 
lost to his old party, if by that time the party itself be in 
existence. As a consequence of this general acceptance of 
a common ground, it followed that the debate took the form 
of a discussion on practice and the changes or reforms that 
might be effected in it. It would be impossible, within 
the limits of this article, to give even an abstract of the 
opinions of the various speakers ; but the general conclu- 
sions may, with fair accuracy, be summed up in two pro- 

itions : firstly, the existing law is a very good law, and, 
if fully administered, or at best but slightly amended, will 
give every satisfaction ; and secondly, the American law, 
in spite of what has been urged to the contrary, is not, on 
the whole, the most desirable for our purposes, We have 
heard a great deal of late years ee the preliminary 
examination which forms so striking a feature in the 
American law, and we have been warned, again and again, 
that there can be no peace for us, no satisfactory law at all 
unless this examination be an essential part of it. As might 
have been expected, the same suggestions were put forward 
during this discussion, and we are bound to confess that 
we are not a little pleased to note the turn the public mind 
is beginning to take in this direction. Preliminary examina- 
tion is already beginning to lose its fascination, and pro- 
bably Mr. H. T Wood, by his researches, will have 
helped very materially to this desirable end. That gentle- 
man gave instances where this examination had failed to 
prevent duplication of patents, and showed that in one case 
a patent had been granted for a method of opening an enve- 
lope with a thread attached thereto, and a second patent 
had been granted for a similar thread with a knot upon it. 
In another case a patent had been granted for a method of 
fixing a small looking-glass to a toilet glass to enable a 
lady to see her back hair, an invention which had pre- 
viously been patented three times in England, had been 
illustrated ae advertised in the catalogue of a well-knowu 
furniture dealer, had been exhibited at the Society of Arts, 
and illustrated in their journal. Even in the United 
States office itself patents were granted and regranted. In 
May, 1872, S. Boyd patented a method of cutting boot 
soles in a — way, so as to economise leather ; and 
in June of the same year J. Woodley patented, absolutely 
and identically, the same invention. These were stated to 
be far from unusual instances ; and when we find that the 
ple most interested in the law, the people of the United 
tates, not only find fault with their own system, but 
even advocate a change to that in force in this coun- 
try, we can hardly desire more positive objection to 
the me of a preliminary examination. If we 
are to have an examination in more than a name, let 
it be directed to the determination of the sufficiency of the 
specification, The specification, that is, the full and clear 
discovery of the invention, is the consideration for the 
protection the State awards, and the State, in the interest 
of the public, is not only justified, but bound to see that 
this consideration is strictly enforced. We need no change 
in the law to secure this result. Once put a stop to the 
scandal of purposely wague or unintentionally careless 
specifications, and secure a sufficiently near description of 
the invention by a proper title—let, for instance, an 
improvement in slide valves be so styled, and not an 
“improvement in steam engines ”—and a host of objections 
to our present system are removed. Is it unreasonable to 
suggest that the existing machine be properly worked 
before we hasten to supersede it by something that may 
not work half so well? 


DOMESTIC FIREPLACES, 


Tue Society of Arts made a laudable endeavour last 
summer to improve the appliances employed in warming 
our dwelling-houses. They were enabled to do this by the 
bounty of an unknown individual, who placed at the 
disdosal of the society asum of £500, to be awarded in 
— to the inventors of the best stove or other apparatus 
‘or accomplishing the required object. We learned last 
week without surprise that the society had failed to find 
any invention of sufficient merit to be entitled to even a 
portion of the prize. This decision was not made hastily 
or without proper inquiry. Careful experiments were con- 
ducted in rooms ially constructed for the purpose; and 
the duration of the experiments was sufficiently prolonged 
to enable the merits of the competing inventions to be very 
fairly determined, in spite of certain drawbacks. We 
cannot resist the conclusion, therefore, that the decision of 
the Society of Arts in this matter is perfectly reasonable 
and quite justifiable under the circumstances. It would 
appear, however, that many of the fireplaces or “ stoves” 
tried considerable merit; but the difference in 
merit among the competitors was so small that to have 
awarded a prize to one would have been to draw an invidi- 
ous and unjustifiable distinction, The whole subject is 
thus once more thrown open, and we shall perhaps have 
ition next year. It is somewhat unsatis- 
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nothing like a satisfactory method of warming our dwelling- 
houses has yet been discovered: and it may be instructive 
to consider briefly the whole aspect of the question, and to 
glance at the views which inventors of stoves and other 
heating appliances have adopted. 

The problem how to heat our dwelling-houses most satis- 
factorily, and with the least consumption of fuel, has sought 
solution for a very long period. For many years no one 
thought anything better could be desired than the dee 
hearth or chimney corner, in the centre of whic 
burned on the hearthstone a sea-coal or wood fire. 
Within the “ingle neuk” a whole’ family might find 
shelter from draughts, warmth, and light; and to this 
day we find the deep hearth with its dogs and its luxuri- 
ous settles enjoying a well-deserved popularity with 
those country gentlemen who have the good taste to like 
certain of the really valuable features of mediseval domestic 
architecture. However satisfactory this system of warming 
dwelling-houses may have proved, it was seen the moment 
large cotton factories sprung into existence to be totally 
unsuitable for heating them, and the result was that modi- 
fications of the German stove were employed in lieu of 
open fires. Tie “ Cockle” was found in all mills, and very 
unsatisfactory it proved to be. The first improvements 
seem to have been introduced by Mr. Strutt, of Derby, as 
far back as 1792, who suggested the idea of what was after- 
wards known as the “ Belper” stove. We mention these 
facts, not because we propose here to say anything about 
the heating of mills, but to show that for a period of over 
eighty years attention has been directed to the warming of 
buildings on something like scientific principles; and when 
we consider how much ingenuity has been expended on the 
subject we shall be in a better position to appreciate the 
difficulties which attend the solution of the problem. 
Although it has long been known that the open fire is a 
most wasteful source of heat, we are almost driven to the 
conclusion that the ease with which it holds its ground in 
spite of every endeavour to find a substitute, affords proof 
that its supercession is simply impossible, and by recon- 
ciling ourselves to adopt this view we shall find the limits 
of discussion narrowed, and that the questions at issue may 
be handled with some prospect of arriving at a definite 
conclusion, which can never be the case if we permit 
ourselves to be disturbed by the rival claims of hot air, 
hot water, and steam, as house-warming agents. For our- 
selves, we have long accepted the inevitable, and we refuse 
to believe that any substitute will be devised for the open 
English fire, which will satisfy English proclivities. Indeed, 
until we attempt to devise something better we are in no 
position to realise all the advantages which attend the open 
tire. The modern “stove,” as builders call our cast iron 
fireplaces, can be produced at any price. It admits of 
being rendered with the mantel-piece a complete work of art, 
or at a very small outlay it alone can be rendered reasonably 
ornamental. It adapts itself in its constructive details with 
wonderful facility to the wants of the architect. It never 
gets out of order, and it does not interfere with the 
sweeping of our chimneys. In a sense it promotes ventila- 
tion, and the very nature of its mode of action tends to 
remove as soon as disseminated the dust which may come 
from the fuel; and above and beyond all this, the heat 
which it gives out is of the very purest possible kind, and 
the air which it heats is uncontaminated by burned par- 
ticles of dust or the smell of hot iron. On the whole, the 
modern grate presents a combination of advantages which 
it is worth while to retain at some sacrifice. But in saying 
this we by no means wish it to be understood that we 
assert that it is free from defects, or that it is not suscep- 
tible of improvement. No improvement can be effected, 
however, until we are in a position to estimate its defects 
at their true value. Let us see in what the most prominent 
consist, 

The head and front of the offending of the modern open 
fire is that it is enormously wasteful of fuel. There is no 
doubt that a ten or twelve-roomed house could be warmed 
thoroughly with no more coal than suffices for the drawing- 
room fire in such weather as we are now enjoying ; and 
persons consequently jump to the conclusion that nearly 
the whole of the heat given out by an open fire is wasted, 
Peclet considers, for example, that not more than 13 per 
cent, of the fuel is utilised under the best arrangements. 
Now, with regard to these statements, it is well that weshould 
remember that if we seek economy of fuel and nothing else 
we are driven perforce to the use of a costly set of pipes 
traversing our houses in every direction, and to the necessity 
for careful supervision on the part of some one to avoid 
accidents, such as the burning out of the apparatus, and to 
take care that the single fire on which a whole establishment 
depends for warmth is properly kept up, so as to give out 
a steady heat. In ten cases out of twenty this game is 
not worth the candle. The saving in fuel effected would not 
pay the interest on the cost of apparatus and reward the 
supervisor for his trouble andresponsibility. Insmall houses 
hotwater pipes are totally out of place, and in no case are 
they a substitute for the comfort and cheerfulness of the 
open fire. Thus when we speak of nine-tenths of our 
coal being wasted, we speak a little too fast. If it can be 
proved that our household fires really warm our rooms we 
should be—and most English people are—quite content to 
spend a little more money on coals than we need other- 
wise spend, if we believe we get the light and cheerfulness 
and immunity from trouble and responsibility which ac- 
company the open fire in return. We may therefore abandon 
all invidious comparisons, and estimate the openfire on its 
own merits. Regarding the matter from this point of 
view, moreover, it will be found that the open fire is by no 
meansso wasteful as some believe and would persuade others, 
Nearly one-half the heat given out by burning fuel is- 
radiant heat, and a well-made modern stove with a polished 
arch is a very fair radiator, and very little radiant heat 
escapes directly up the chimney; so that in this sense the 
waste of fuel is not very great. The two mount defects 
in the open fireplace is that a very considerable quantity 
of heated air is carried up the chimney, and that an un- 
necessarily large volume of cold air is drawn into the room 





in which the fire is burning. All attempts at rendering 
open fireplaces economical must be directed to two specific 


objects. In the first place, we must take care that the 
heat radiated is as large as ible in quantity ; and, 
secondly, we must arrest some of the heat going up the 
chimney and utilise it, taking care not to ruin the draught. 

As regards the first point, an open fireplace was exhi- 
bited last year at South Kensington—and we have seen it 
in action—which affords evidence of a very keen apprecia- 
tion on the part of the inventor of what a stove should be. 
In this fireplace a very small grate is placed nearly at 
the focus of an approximately parabolic reflector of polished 
copper. The throat of the chimney being very small, there 
is a smart draught, and the coals burn brightly, giving out 
much radiant heat, which is well thrown into the room by 
the reflector. The thing is simple and satisfactory as far 
as it goes in all ciendelen one, which is that the grate is 
so small that it holds but a handful of fuel, and conse- 
quently requires constant replenishing. We give no names. 
We only mention this fireplace as embodying a proper 
principle. The inventor recognises the fact that we want 
to utilise the radiant heat, and he provides means to throw 
this heat into the room. Now, in ordinary grates we find 
that they are low, shallow, and near the throat of the 
chimney. This is just what they should not be. They 
should be high, very shallow from front to back, and as 
far as possible from the chimney throat. The fire in such 
a grate will resemble on a small scale that used for roasting 
in large kitchens, and it will give out very much more heat 
than the ordinary flat grate; unfortunately this type of 
grate does not lend itself well to ssthetic effect, and it is 
not now —. A proportion of the radiant heat will 
be carried off, the air rushing to the fire to main- 
tain combustion, especially if the air be damp. It is 
true that radiant heat penetrates dry air almost as 
though a vacuum existed ; but it is none the less certain 
that the air in a room near a fire is warmed by the radiant 
heat, and that if it is suffered to escape immediately loss of 
effect isincurred. It would appear, therefore, that a certain 
advantage would be gained if the direct access of air 
from within a room to an open fire were prevented. This 
might be effected by interposing a plate of talc—easily 
removable, and large enough to cover the whole throat, 
grate, and ashpit—between the stove and the room. The 
air for the supply of the fire would be drawn from outside. 
Ventilation would be effected by a valve near the 
ceiling in the chimney, nearly all the advantages of 
an open fire would be retained, the heat would radiate 
freely through the tale with little loss, while the flying 
of dust and smoky chimneys would no longer plague 
us. The whole device would be perfectly simple, the 
tale being set in a frame which could be removed in a 
moment when the fire needed more fuel. These talc plates 
have already been tried on a moderate scale with excellent 
results in some of our public buildings. It might be worth 
while to try them in our dwelling-houses. Jifliculties 
may, however, stand in the way which is worth notice, 
namely, the trouble of getting tale in sufficiently large 
plates, and its cost. By the re-arrangement of our grates, 
then, and the provision of suitable reflecting surfaces, it 
appears to be possible, without very much complication or 
expense, considerably to improve the modern open fire by 
utilising that portion of the heat which is radiant far more 
effectually than it is now utilised. Indeed, it would 
appear that the intention of many stove makers is so to 
design their grates that the fuel shall be burned in such a 
way as to produce the least possible radiant heat; whereas 
it is not only to the production and evolution of radiant 
heat that the stove maker should mainly direct his ener- 
gies, for the reasens we have stated, but it is in this direc- 
tion that he can alone hope to economise fuel without 
complicating his apparatus. Before leaving this por- 
tion of our subject, we would also insist on the fact 
that so long as air is permitted to enter the fire from 
the room to be warmed, so long will cutting draughts 
exist. The fire draws in much more air than is really 
needed for combustion, and this air being cold 
and heavy flows along the floor to the fireplace, 
leaving the air in the upper portions of the room un- 
changed. If by the aid of tale plates, as we have sug- 
gested, the air in an apartment might be maintained inde- 
pendent of the fire, there would be no draughts, while 
the ventilation might be rendered infinitely better than it 
is under the present system by the use of suitable valves 
opening high up into the chimney. 

Want of space prevents us from considering as fully as 
is desirable the second phase of the open fire question, 
namely, the utilisation of the heat escaping up the chimney. 
This has long formed a favourite theme with inventors, 
but they have really achieved very little, apparently 
because they have failed to realise the true nature of the 
object to be gained, or because they know next to nothing 
of the behaviour of heated air. This branch of the subject 
deserves an article to itself, and we may return to it some 
day. For the present it will suffice to call attention to one 
or two devices which are used in various ways, and to 
point out the objections to them. A very favourite method 
of utilising waste heat consists in introducing channels or 
passages at the back or side of the fire; into these cold air 
is admitted; this air is warmed, rises, and is suffered to 
escape through the spandrils of the arch above the grate. 
There could not be a greater waste of ingenuity. The 
air is warmed, it is true, but instead of being dissemi- 
nated through the room it is snatched up by the great 
body of air rushing to the chimney, and is carried straight 
up the latter without contributing anything to the warmth 
of the apartment. In some cases flues or es are pro- 
vided by which the warmed air is led to the other end of 
the room away from the fire and then discharged; but hot 
air under certain conditions obstinately refuses to flow 
through horizontal pipes, and but too many of these grates 
completely fail to fulfil their intended purpose, and this 
only because of the neglect of very simple precautions. In 
other cases economical stoves which rely for economy on 
the heating of a body of air in the chimney are provided 
with appliances which render the sweeping of the chimney 
next to impossible. We do not assert that stoves cannot be 
made by which chimney heat will be utilised, but we do 
assert there are only a couple of stoves in use which 





fairly fulfil the promise of the makers in this respect; it 
might appear invidious to particularise them. Here for 
the present we must stop; but in conclusion we would 
‘wen out to inventors in this department of science—for 

eating our houses is a science—that the failure of the 
Society of Arts to award a prize should not be regarded as 
a discouragement. Let them make up their minds to retain 
the open fire and concentrate their energies on that, and 
the probability is that a great measure of success, fully 
appreciated by a grateful public, will attend their labours. 
There is, however, a great deal to unlearn about warming 
our houses, and the man who approaches the subject least 
trammelled by popular prejudices and theories is most 
likely to give the domestic world what it very much wants. 


THE TRANSIT OF VENUS. 

In our impressions for Jan. 9th and 16th, and May 
15th, 1874, we detailed very fully the principles involved 
in the determination of the sun’s distance by the aid 
of the recent transit of Venus, and we carefully 
described the arrangements made for taking observations. 
On these points we shall therefore say nothing more. 
Many of the results have already reached this country by 
telegraph, but letters from the various expeditions are only 
just beginning to arrive in this country. Among the first 
is a communication which we received last Monday from 
our correspondent with the Egyptian party. This letter is 
not so complete as we could desire, but it possesses 
considerable interest. It appears, we are happy to 
say, that the Egyptian expedition met with complete 
success. Although left free to carry out the plan 
of operations that appeared best on arrival in the 
country, the original programme was very closely followed. 
The summit of Mokattam Heights was chosen as the prin- 
cipal station by Captain Orde Browne, for the following 
reasons:—It was desirable that the central station should 
be within reach of telegraph communication and exchange 
of time signals with Greenwich. With an observer at each 
end of the submarine line such signals could be exchanged 
with Cairo, but probably not much further. In the vicinity 
of Cairo the Mokattam furnished the best site, because it 
was to the east of all ground subject to inundation, having 
only desert hills again to its east. It was so high above 
the town as to be free from the mists that occasionally 
cling to the low ground. It has no hill to the east sensibly 
higher than itself, so that it gets an early view of sunrise, 
It is not a great distance above the citadel, so that a tele- 
graph line could be carried up to it, and tents and stores 
sent to it easily. Thebes was taken as another station; 
probably its climate is the best in Egypt proper. The sun 
on the 8th being 20 deg. above the horizon, it was desirable 
that the photography should be done here. M. Struvé had 
promised that Professor Dillen would probably go there, 
as he eventually did, Dr. Auwers, of Berlin, accompanying 
him. Colonel Campbell had selected Thebes for his private 
expedition. It was therefore well to confine the Greenwich 
party’s efforts in this place—already so well occupied by 
volunteers—to photography. Mr. Hunter went to Alex- 
andria to transmit the telegraph signals, and to establish 
the longitude of that town, and then moved to Suez, whose 
climate is finer, to observe the transit, and also to fix 
its position, so as to complete the first part of the great 
longitude telegraph chain to Australia, described in THe 
Enaineer of October 2nd. So the distribution of stations 
stood for the transit, 

On Mokattam Heights, after a very trying period of bad 
weather, with heavy mists and clouds, the sky opened in 
breaks and showed Venus frequently to the observers, but 
only so as to admit of intermittent efforts at the work of 
measurement by double image micrometer. It finally 
broke before the critical moment of contact, which was 
observed by Captain Orde Browne and Mr. F. M. Newton 
with first-class equatorials—the Lee and Mr. De la Rue’s. 
Two ladies in camp with smaller telescopes observed phases, 
and one noted a time of contact agreeing with the mean 
of the larger instruments, The whole of the times regularly 
taken were within about three seconds of one another, 
internal contact being at about 8 hours 11 minutes, the 
exact time is not yet given out, the earlier estimates being 
made with the smaller glasses, as would be supposed. At 
Thebes the sky was clear. Captain Abney obtained a 
complete series of instantaneous photographs, including the 
critical moment of contact in Janssen’s slide with the 

hotograph. The associate astronomers are reported to 

ave made good observations, but details are not yet 
furnished. At Suez Mr. Hunter had the same fate as the 
observers on the Mokattam—obtaining contact and micro- 
meter measures after contact, but not before. ‘The tele- 
graph signals have been exchanged between Greenwich 
and the Mokattam, through Mr. Ellis at Porth Curnow, 
and Mr. Hunter at Alexandria. The Astronomer Royal 
considers that the success has been complete in spite of 
the small section and great length of the Eastern ——- 
submarine line, which has done its work admirably. 
Exchanges have since been made by the Mokattam, which 
has a special wire, put up to it by order of the Khedive, 
with Suez and Thebes, which will, it is hoped, establish 
the longitude of these places. The Egyptian expedition, 
therefore, may be expected to break up and return home 
shortly. The best astronomical clock of the expedition, 
one specially made for it by Dent, is to be presented to the 
Khedive as a mark of appreciation of his liberal assistance. 

We understand that certain peculiarities in the a 
pearance of transit have been recorded and sent to the 
Astronomer Royal, about which all the observers are 
positive, and to which they have committed themselves in 
statements which can be compared with the reports from 
other quarters, The black drop wes distinct but hardl 
so sharp in the edge or so long as sometimes represented, 
or as exhibited by the Greenwich model in a bright sun. 





South KENSINGTON MusEuM.—Visitors during the week end- 
ing 19th December, 1874: On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 6878 ; mercantile marine 
and other collections, 550. On Wednesday, Thursday, and Fri- 
day, admiasion 6d., from 10 a.m. till 4 p.m., Museum, 1616; mer- 
cantile marine and other collections, 42. Total, 9086, Average 
of corresponding week in former years, 8849, 
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THE RADCLIFFE OBSERVATORY, OXFORD. 
Or late years many changes have been made at Oxford 


* University in the direction of giving more attention to the study 


of the sciences, less exclusive support also being given than 
formerly to the study of the dead languages and the literature of 
past ages. Perhaps the circumstance of the great utility of 
scientific education, and the fact that outside the University 
“there were greater facilities for acquiring knowledge of technical 
subjects, have had a strong influence in promoting the improve- 
ments in the system of education which are gradually being 
made at Oxford University. At all events, Oxford is not what 
it once was in relation to the sciences, as we hope to prove in a 
short series of articles describing the various establishments at 
Oxford both inside and outside the University, devoted to 
scientific work, after which some conclusions may be drawn as to 
the general position of technical education in this national seat of 
learning. In pursuance of this plan, a beginning may be made 
by giving a description of the Radcliffe Observatory. 

The Radcliffe Observatory was built about a century ago, and 
in 1774 was sufficiently advanced to receive the instruments 
prepared for it, although it was not completely finished till 
twenty years later. The cost of its erection and maintenance 
was defrayed by the Radcliffe trustees, a body of gentlemen not 
necessarily connected with the University, which controls the 
funds and estates left to the University by Dr. John Radcliffe, 
who died in 1714, aud who, in his day, rose to be the chief phy- 
sician in London. He was a man celebrated for his ready wit, 
and often caused much irritation by telling the plain truth to 
fashionable patients; indeed, he one day gave great offence by 
gazing at the swollen ankles of King William IIL, and remarking, 
“T would not have your Majesty’s two legs for your three king- 
doms!” The trustees were induced to found the observatory 
chiefly in consequence of the exertions of Dr. Hornsby, who at 
that time was Savilian Professor of Astronomy at Oxford. 

A volume is published yearly containing the results of the work 
doneatthe Radcliffe Observatory, and the first wasissued in 1842, by 
the then superintendent, Mr. Manuel J. Johnson, M.A., who was 
appointed to the office in 1839. From the preface to this volume 
we glean the following particulars relating to the observatory and 
its instruments before his time. The observatory consisted, as 
at present, of a tower with east and west wings, and the instru- 
ments in one of these wings were small ones, intended for the 
training of students, whilst those in the other wing were used for 
actual scientific work, The instruments of the observatory were 
two brass quadrants of 8ft. radius, a zenith sector of 12ft., and an 
8ft. transit. For extra meridianal observations there was an 
achromatic telescope by Dollond, with an object-glass of 4-5in. 
aperture and 10ft. focus; a 42in. achromatic by the same maker, 
with a triple object-glass of 3°75in. aperture, equatorially mounted. 
Ten years after the work of the observatory began, a 10ft. 
Newtonian telescope by Sir William Herschel was added. Also, 
an equatorial sector, carrying a telescope of 6ft. focal iength, was 
placed in a detached building with revolving roof. The 
meridian instruments were of excellent quality, made by Mr. 
Bird, who marked the interest he. took in the establishment by 
making a bequest for the maintenance of an assistant. The 
meridian circle was erected by Mr. Jones in 1836. 

The office of superintendent of the Observatory was filled by 
Dr. Hornsby from 1772 to 1810. At his death Dr. Robertson 
was appointed, who remained in office till 1827. He was suc- 
ceeded by Professor Rigaud, who died in 1839. Up to this date 
the Observatory had been under the control of the governing 
authorities of Oxford University, but at this time Dr. Rad- 
cliffe’s trustees undertook the responsibility. In 1839 Mr. Manuel 
Johnson, M.A., was appointed superintendent, and he was suc- 
ceeded in 1860 by the present superintendent, the Rev. Robert 
Main, F.R.S., F.R.A.S., whose discoveries and work in connection 
with astronomical science are contained in a large number of 
papers in the Memoirs and Notices of the Royal Astro- 
nomical Society. Mr. Main, as director is now aided by 
Mr. John Lucas, chief assistapt, and Mr. G. Keating, second 
assistant. These are the whole of the permanent staff. There 
is besides a computer, Mr. F. Bellamy, who is engaged on the 
premises, and a second computer, Mr, William Luff, chemist, of 
Oxford. 

At the present time the extreme eastern wing of the Observa- 
tory contains the two 8ft. mural quadrants fixed there in 1774, 
but now out of use ; the next room contains the sector attached 
to the quadrants. The room in the eastern wing next but one to 
the base of the tower, contains the transit instrument used 
during the whole of Mr. Johnson’s directorship, but it 
was formerly fixed in the room now occupied by the 
transit circle. The object-glass of this instrument is by 
Mr. Peter Dollond. It is 4in. in diameter and 8ft. in focal 
length; the magnifying power of the eye-piece ordinarily 
used with it is 110, which, with the full aperture of the object 
glass, gives a neat and well-defined image. The tube is composed 
of four cylindrical pieces, attached to a cubical centre piece, and 
it has a horizontal axis 3{ft. 10in. long, with pivots 1’6in. in 
diameter and 2’5in. long, of which 0°6in. only rests on the Y sup- 

rts. This instrument is now used solely for the occasional 
instruction of students of the University. 

In the western wing of the building the computing room is 
the one nearest to the tower. In this room much of the calcu- 
lating work is done by the assistants, and it has a good library. 
The next room in the western wing contains the transit circle 
actually in use, which was bought of Mr. Carrington when he 
gave up astronomy. Carrington’s transit circle is made on the 
model of the one at present in use at the Royal Observatory, Green- 
wich, and a complete description of it will be found in Carring- 
ton’s “ Catalogue of the Circum-Polar Stars.” It is furnished with 
eight ing microscopes fixed in one of the stone pillars sup- 
porting the ent ; eight large lenses also are fixed in the 
same pillar to throw the light from a lamp upon the portions of 
the graduated circle observed by the microscopes, This circle of 
polished silver is not flat, but inclined at such an angle that 
it reflects the light from the lenses into the optical axes of the 
microscopes. To make the instrument lighter, Carrington had 
too much of the brasswork of the circle filed away, so that a 
slight error due to flexure is the result, and has to be allowed 
for in the calculations. The object glass of the instrument, 
made by Simms, is Sin. in diameter, and of 66in. focal 
length. The eyepiece usually employed has a magnifying 

wer of 140. Carrington’s transit circle was first fixed 
in the Radchffe Observatory in the year 1862. It is accom- 

ied by its siderial clock, which is an exceedingly good one, 
made by Mr. Dent; it is sensibly perfect, there being no appre- 
ciable error due to variations of temperature, although it varies 
distinctly with all changes of barometric pressure. 

By swinging the transit instrumentso as to bring first one star, E, 
Fig. 1, on the declination wire in the field of view, and then another 
star D, and reading off the circle, the angular distance between the 
two stars in the direction of the meridian isascertained, but not their 


angulardistances eitherfrom thezenith orthehorizon. Toascertain 
the true horizon, theinstrument is first pointed to the star D direct, 
then to an image of the same star D reflected from the surface 
of mercury in the vessel F, readings being taken in both cases. 
Of course the true horizon B H, is half way between the direc- 
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tions A F and AD. The true zenith is ascertained by point- 
ing the telescope directly downwards, and so arranging it that a 
ray of light passing vertically down the axis of the telescope, is 
reflected upwards again by the mercury in the same straight 
line, as explained more in detail in an article formerly pub- 
lished in these pages, on the Royal Observatory at Greenwich. 

Another room in the western wing of the Radcliffe Observatory 
contains a barograph by Ronalds, and the fourth room con- 
4 2 meridian circle set up just befure Professor Rigaud died 
in , 

The heliometer at the Radcliffe Observatory is perhaps the best 
and largest instrument of the kind in the world. A heliometer 
differs from other telescopes in this respect—its object glass is 
made in separate halves A, D, Fig. 2, and by means of a screw 
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motion the halves, if desired, may be moved in opposite direc- 
tions, the half A moving in the direction denoted by the arrow 
B, and the half D, in the direction denoted by the arrow E. Such 
instruments are rarely constructed, because, as a rule, an as- 
tronomer would prefer to have a valuable object glass in one 
instead of two pieces. The special use of the heliometer is to 
measure small angular distances. For instance, if Saturn be 
observed while the halves of the object glass are in the zero or 
normal position, as in Fig. 2, the planet presents just the same ap- 

arance as when viewed through an ordinary telescope. But 
when the halves are moved in opposite directions, a double 
image of the planet is formed, and, by adjustment, two Saturns 
may be seen with the outer edges of their outer rings just 
touching each other, and the value of the amount of displace- 
ment is given by means of a scale read by means of a long 
micrometer microscope. The advantage of this method of 
measuring small angular distances, over the ordinary one of 
measuring them by micrometer wires in the field of view of the 
telescope, is chiefly that the measures are quite independent of 
the diurnal motion of the objects shown. 

The large engraving accompanying this article will give a good 
idea of the general structure of the heliometer, and the follow- 
ing description of it was written by Mr. M. J. Johnson, M.A., and 
published in one of his annual reports :— 

“The equatorial mounting is one of Messrs. Repsold’s own 
design, which differs in many particulars from the ordinary 
German mounting, but principally in having the hour circle at 
the upper instead of the lower end of the polar axis, The 
length of the polar axis is 42°5in from the centre of the pivots. 
The diameter of the upper pivot is 4°75 in., of the lower one 
3:'85in. The whole is made of steel} and the pivots turn in 
collars of bell metal attached to the extremities of a cast iron 
case which contains the whole axis. The upper part of this 
case is seen in the engraving. The axis is perforated 2:lin. 
throughout ; at the upper end the diameter of the bore is in- 
creased to 3‘bin. The opening thus made receives an axis which 
connects the declination with the polar axis, and which serves 
also to carry the counterpoise of the former. The connecting 
axis touches the polar axis only in those parts where the latter 
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“The tube of the telescope is made of hammered brass ; the 
diameter of the object end is 13in., of the eye end 9°2in. The 
position circle, 32°7in. in diameter, is placed immediately below 
the lower extre@iity of the cradle, 33in. from the eye end. The 
weight of the telescope with its adjuncts, such as the finder, 
microscopes, position circle, &c., is about 425lb. The hour 
circle is 33°8in. in diameter, It is graduated to single minutes 
of time, and may be read off directly by the microscope to 0s. 2’ 
and by estimation very easily to half the quantity. Concentric 
with the hour circle is another circle of 34°5in. diameter, on 
which the clockwork acts. Exterior to both of these is another 
circle 40’4in. in diameter, which may be connected with or dis- 
connected from them at pleasure. This latter circle carries the 
slow motion screw for the right ascension movement. The 
diameter of the declination circle is 34°3in., the graduations are 
to every 4’ and may be read off by two microscopes to single 





seconds. 

“The cylindrical piece seen on the engraving projecting 
| beyond the declination circle serves as a counterpoise to the 
| telescope on the other side. It wants two or three pounds of 
being an exact counterpoise. This deficiency is rather an ad- 
| Vantage when the telescope precedes the declination circle, 
inasmuch as the preponderance being in the direction of the 
| daily motion it relieves the clock of a portion of its work, but 
when the telescope follows the declination circle of course the 
effect is just the reverse; in that case the plan is to hang a 
weight of about 5 1b. to a strap, which is shown in the engraving. 
| “A general idea of the system of counterpoises may be 
gathered from the engraving. The counterpoise at the lower 
extremity of the polar axis is for the declination axis, That im- 
mediately above it, and another on the other side, which cannot 
be seen in the woodcut, relieves the upper bearings of the polar 
axis. Those which are seen between upright bars above the 
declination axis are for the purpose of relieving the lateral 
| pressure of that axis against its collar. The lower ends of the 
| supports near the friction wheels rest on pivots which allow the 
| counterpoises a slight motion at right angles to the declination 
axis, 80 that in all positions of the instrument when there is any 
lateral pressure against that axis a pair of friction wheels is 
brought to bear against it, there being openings in the cast iron 
|} case toadmitthem. The clock is governed by centrifugal balls, 
| the velocity of which is regulated by a spring pressing upon a 
| flange at the lower end of the upright spindle round which the 
| balls revolve; the pressure may be adjusted at pleasure. The 
instrument is moved by a weight of about 30lb. By means of 
the several rods seen in the engraving the instrument may be 
| clamped and slow motion given in right ascension or declination ; 
the clock may be set going, stopped, regulated, attached or de- 
| tached from the instrument without the observer having occasion 
to leave his chair. 
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“The object glass, made by Merz and Sons, of Munich, is 
7‘5in. in diameter, and 10ft. 6in. in focal length. It is an 
admirable specimen of their skill ; the images are very slightly 
elongated in the direction perpendicular to the line of section, 
but well defined, and, except those from very large stars, free 
from rays. Its mounting will be best understood by the aid of 
Fig. 3. The two segments of the object glass E, F, are fixed on 
the strong brass plates A A, B B, 22in. long, 4’in. broad, which 
are moved along the grooves C C, D D, by means of the screws 
seen on the left-hand side of the woodcut. The tail-pieces G G, 
H H, are prolongations of the plates A A, BB, and serve as 
frames for supporting the screws. In order that the foci of the 
two segments may fall at the same distance from the observer's 
eye in all positions to which they may be moved, the plates to 
which the segments are attached are curved in the direction of 
their length, the radius of the curvature being the focal lengt), 



































rests in its collars; this is done in order to avoid flexure as 
much as possible. The polar axis terminates at the upper end 
with a flange 9°25in, in diameter on which a cast iron case is 
fastened containing the declination axis. The collars on which 
the declination axis turns are fixed to the ends of this case, 
equidistant on each side from the polar axis. The declination 
axis measures from centre to centre of its pivots 43'4in. It is 
of steel, 5in. diameter at its centre and 4°3in. at the pivots. To 
obviate flexure from its own gravity it is perforated its whole 
length, the diameter of the bore being 1‘9in. Like the polar 
axis it terminates on one side with a large flange 9in. in diameter, 
on which is fastened a strong cradle of hammered brass 60°7in. 
in length. This cradle forms the support of the 





telescope. The 
collars at its extremities have interior diameters of 12‘7in. and 
10°9in.; on them the whole telescope turns. 








of the object glass. The cut shows the very elegant and simple 
contrivance by which the curvilinear motion 1s accomplished. 
The little brass blocks ¢ ¢, ff, are, the former the fulcra, the latter 
the matrices of the moving screws. These blocks turn on pivots 
shown in the woodcut by occult lines, and adapt themselves 
always to the straight line of the screw, while the segments 
themselves are moved along the curved linesC C, DD. The 
moving screws are connected, by means of cog-wheels, with rods 
which pass down the tube of the telescope, and they are thus 
brought under the control of the observer. This arrangement 
of course dispenses with the circular motion, which in former 
constructions it was necessary to give to the eye-piece, in order 
partially to effect the same object. : 

“The makers have provided two methods for measuring the 
separation of the segments, which may be extended to 1} deg. 
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on each side, thus allowing a 
(1) By an exterior scale like the Kénigsberg instrument, which 
marks the revolutions of a micrometer screw. (2) By an interior 


} 


possible separation of 2} deg.:— | they observe some of the 





planets— Mercury being always 
observed when practicable. One of the great objects of their 
work is the making accurate determinations of the positions of all 


scale, the position of which, in relation to a fixed index, is read | the stars visible in the northern hemisphere, contained in the 
off at the eye-end by micrometer microscopes extending the whole | British Association catalogue, which required to be re-observed. 


length of the telescope, the requisite illumination being obtained 


The heliometer is used for observing the positions of “ binary 


from a platinum wire, heated by a galvanic current. The battery | double stars,” which double stars are connected by the force of 
is placed in a lower apartment, and the connecting wires pass | gravity, and revolving around each other. The present measure- 


through the floor. One pole is attached to the case of the polar 
axis, and the other is conducted up to and along the declination 
axis, till it communicates with an insulated wire in the interior 
of the telescope, which runs up to the scale. There a metallic 
semicircle is placed, which moves on a central pivot. Catgut 
lines, fastened to the ends of the semicircle, pass to the eye-end 
of the telescope, by drawing which the observer completes the 
circuit at pleasure, and illuminates whichever scale he is using. 
Where the catgut lines emerge from the tube they are connected 
with light spiral springs pressing on the face of the telescope, 
which serve to break contact as soon as the observer releases 
either line he may have been using. Each segment is provided 
with similar scales, both exterior and interior, A Smee’s bat- 
tery having ten pairs of plates, 5in. by 3in., is used to heat the 
platinum wire. 

“The immediate support of the instrument is a solid block of 
Portland stone, which stands on a pillar of brick worked with 
cement 4°5ft. in diameter, and about 18ft. above the surrounding 
ground. Thus placed there is no impediment to an uninter- 
rupted view all round, to very near the horizon, except in the 
observatory grounds, the high tower of the observatory being the 
chief obstacle. The instrument is placed in a circular apartment 
20ft. in diameter, covered by a hemi- 


| 
| 





spherical dome which moves on six can- UYWYED 
non balls, and is turned by a rack and yy 
pinion motion. The openings in the / 

4 


roof are 2ft. wide; they might have 
been made wider with advantage.” 

Mr. Gutch was the architect, and 
Mr. Wilkinson the builder, of the small 
observatory in which the heliometer is 
placed ; every part of the structure 
rests on a solid foundation of concrete, 
laid on the natural soil, which consists 
of gravel. 

A barograph, designed by Ronalds, 
makes automatically a photographic re- 
cord of the height of the barometer, but 
presents no features of novelty. The 
most interesting of the self-registering 
meteorological instruments at the Rad- 
cliffe Observatory is the anemograph, 
the mechanism of the chief portion 
of which is shown in Fig. 4, and is thus 
described by Mr. Manuel Johnson :— 

“ At the right hand of the engraving 
is seen a portion of the rod, turning 
between dead centres, which carries, 
near its upper extremity, a velocity 
gauge of Dr. Robinson’s construction, 
the hemispherical cups being 4in. in 
diameter, and the arms which support 
them 4ft. in length from the centre of 
the one cup to the centre of the other. 
An endless screw, near the lower ex- 
tremity of the rod, sets in motion the 
train of wheels shown in the figure. 
The last wheel of the train works into 
an ‘upright shaft, to which is attached 
a horizontal index, long enough to pro- 
ject beyond the slot through which the 
light is admitted. This index, inter- 
cepting the light in its passage, produces 
on the photographic paper, when sub- 
mitted to the developing bath, the 
effect of a white line on a dark ground, 
the inclination of whieh line to the 
zero line of the picture will depend on 
the relative velocity of the wind to that 
of the paper. 

“The tube represented near the 
middle of the figure is the receiver of a 
rain gauge; the rain thus received, 
pressing on one end of a column of 
mercury in a syphon, forces up the 
other end, on which restsa float carry- 
ing a fine wire, bent at right angles at 
the top, the bent part being sufficiently 
long to cross over the slot. This serves 
for an index, and is so adjusted that, 
when the gauge is empty, it corre- 
sponds with the zero of the picture; but 
when it rains it is carried up by the 
column of mercury. 

“Near the left hand of the cut is 
shown a part of a rod, which carries at 
its upper end a pair of vanes, like those 
of a windmill, connected by a short bar, 
having an endless screw in the middle, 
working in a toothed wheel. By this 
means excessive oscillation is che ked, 

et the vanes are sufficiently active to 
be moved by very light winds. 

“Changes in the direction of the 
vanes are communicated, by means of 
cog wheels and a connecting rod, as 
shown in the figure, to a glass disc, 
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ments are made for the purpose of measuring their changes in 
angle, position, and distance since the epoch of Struve’s 
measurements contained in his “Mensure Micrometrice,” 
ranging from the year 1820 to 1830. Thus the orbits 
of some of these stars have been determined, and a know- 
ledge of their real motion obtained. These observations, com- 
bined with those made by Dr. Huggins, who can tell the velocity 
of approach or departure from the solar system, give much infor- 
mation as to the real motions of the stars. Mr. Mgin has 
observed about 600 double stars himself. 

The meteorological observations have brought out some curious 
facts in relation to the wind. Themean yearly velocity of the wind, 
as directly observed, was nearly constant ffom 1859 to 1869, 
amounting to ten miles per hour in the resultant directions, and 
varying to the extent ef one-fifth in extreme cases. The mean 
daily direction of the mechanical resultant of the separate pro- 
perties of the wind recorded each day at twelve equal intervals, 
lies between 40 deg. and 50 deg. west of south. This mean direc- 
tion varies at different hours, as it takes its extreme westerly 
direction of about 49 deg. west of south at two o'clock in the 
afternoon, and its extreme southerly direction of about 41 deg. 
west of south during the night. In the day the average computed 
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, those made at Oxford, the results of which are published in a 
| form available for the purposes of an investigation similar to the 
one which forms the subject of this paper.” 

In the tower of the Radcliffe Observatory there is a New- 
tonian reflector 18in. in diameter, which Sir William Herschel 
visited the observatory for the purpose of mounting, about the 
beginning of this century. It was made by Mr. Short, and has 
never been mounted. 





THE NEW PARIS WATERWORKS. 

THE great reservoirs at Montsouris for the reception of the 
waters of the Vannes possess great interest for the hydraulic 
engineer. It will be remembered that in July last a portion of 
the arched roof gave way. The accident has now been repaired, 
and the water will be let into the upper reservoir in a few days. 
The arches have been reconstructed as before—that is to say, two 
bricks thick—but the piers and supporting walls have been 
strengthened, and the vaulting supported in such a manner that 
should one or more arches fall in they will not carry the rest 
| With them. The area of the reservoirs is 34,000 square metres, 
| and they are two stories high, with an enormously thick wall in 
| the middle of the whole, which divides the reservoir into four 
| chambers, two below and two above. All the masonry of the 
| lower chambers has been finished for a long time, but the con- 
| duits and pipes for the distribution of the water remain to be 

executed. The upper chamber, of which the vaultings have been 
_ reconstructed, and which has an area of 17,000 square metres, 

and will contain 75,000 cubic metres or tons of water, will be the 

first filled. The hundred arches which cover this chamber are 
being covered gradually with mould to 
the depth of 10in., and when this is 
done, and the arches show no tendency 
to give way, the mould will be sown 
with grass seed. The quantity of earth 
will be about twothousand cubic metres. 
Several hydrants are placed around the 
edge for the purpose of irrigating the 
grass. The second upper chamber is 
now being constructed, and is about one 
quarter finished. Around the reservoirs 
earth is now being thrown up to the 
height of the roof of the lower chambers, 
with the double view of adding support 
to the walls and of keeping the water 
within fresh. At one of the angles of 
the main structure rises a structure 
forty metres square, and with walls two 
metres thick. This is the receiving 
chamber, and been for some time in use. 
Its capacity is about thirty square 
metres by four metres deep; the bottom 
and sides are covered with bluish-white 
tiles, and the water is so pure and 
translucent that a motto inscribed on 
the tiles at the bottom is plainly visible. 
At the bottom of this smaller reservoir 
may be seen the orifice of a pipe 1°65m. 
in diameter, which will carry the 
water to a point five metres above the 
level of the ground ; opposite to this is 
another pipe of the same dimensions, 
which, when there is an overflow of 
water, will carry it to the main sewers, 
Just in front of this receiver are three 
pipes, two of them 90 centimetres in 
diameter, and the third somewhat less, 
bound together by means of a cast iron 
hood, and fitted each with valves ; one 
of these will serve to fill the upper 
chambers of the main reservoir, a second 
the lower chambers, and the third, and 
smallest, already supplies the highest 
portions of Passy with water. At the 
base of the recipient chamber is a tele- 
graphic office, which is in communica- 
tion with another at the reservoirs at 
Arcueil, with the prefecture of police, 
and several other public establishments, 
to aid in the regulation of the whole 
service of the city. The public is 
admitted to view the recipient chamber, 
and the purity of the water, which will 
ehortly supply a very large proportion 
of the population, is a constant theme of 
admiration. 
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GRAMME’s ELECTRIC MACHINES.—M, 
Gramme has made a communication to 
the Paris Academy of Sciences respecting 
the improvements which he has made in 
his electric machines. The original 
machines ignited four inches of platinum 
wire three-tenths of a millimetre in dia- 
meter , the improved machines will heat 
to redness four times that length of the 
same wire, without any increase in the 
weight of the materials or in labour. 
This augmentation in the intensity of 
the current is principally due to the em- 
ployment of the new thin plate magnets 
of M. Jamin. The new electro-galvanic 
machines have only one central ring 
instead of two, and two electro magnets 
in place of four in the former machines. 
They weigh only 177 kilogrammesinstead 





having a spiral engraved upon it, the line 

being sufficiently broad to intercept the light. This curve is 
aa defined by the equation r = a (1 + 0) or such that t 
increments of radius-vector having their zero in a small circle, 
described round the centre of the 


a | velocity is 74 miles per hour, and at night 6 miles per hour. The 
he | mean yearly direction of the wind is also variable, the variations | by 1°30 metres, 


also being apparently connected with those of sun-spots. Thus, from 


glass disc, are proportional | the years 1860 to 1868, the resultwnt directions were as follows, 


to the increments of angle. The periphery of this small circle | measuring from the south towards the west :—704 deg., 51 deg., 
is the zero line of the picture, and the principle of registration | 514 deg., 41 deg., 20 deg., 16 deg., 124 deg., 24 deg., 38 deg. 
depends on the well-known property of this spiral, as stated | That is, in the year 1860, which was a year of maximum solar 


above. The spiral is so adjusted that undera north wind i 
extremities are just marked at the top and bottom of the 
picture; under an east wind it advances lin. above the zero line; 
under a south wind 2in,; under a west wind 3in.; the whole ex- 
tent of the field being 4in.” 

Having now described the principal instruments of all kinds 
in use at the Radcliffe Observatory, it may not be out of place to 
state the nature of the work done there year by year by Mr. 
Main and his assistants. They make with the Carrington transit 
circle on an average observations of from 1200 to 1800 stars 
from year to year, besides daily observations of the sun and 
pacer til) pbowt one o'clock in the morning. Occasionally, also, 





ts | spot frequency, the wind had its most westerly direction ; and 


in 1866, a year of minimum frequency, its most southerly direc- 
tion ; and in this interval of time it hid gone back from west 
towards the south 58 deg. Since that time it has evidently been 
moving towards the west. Not long since Mr. Baxendell read a 
paper on the connection between solar spots and the direction of 
the wind before the Philosophical Society of Manchester, in the 
course of which he said :—“ In conclusion, I may mention as a 
noteworthy fact that, although observations of the direction and 
velocity of the wind have for many years been made at various 
observatories in this country and elsewhere, with self-recording 
instruments, I have not yet beep able to meet with any save 





of 750 kilogrammes; only measure 55 
| centimetres by 60 centimetres in height, in place of 80 centimetres 
but deposit 2°100 kilogrammes of silver per hour 
| in lieu of 0°600 kilogrammes. The ged required to work the 
new machines, as compared with the old, is only as 50 to 75, They 
have the following advantages: (1) They only require half the 
space ; (2) they are three-fourths lighter ; (3) they economise three- 
quarters of the copper in construction; (4) they require thirty per 
| cent. less motive power. These inguerenente Reve been achieved 
by the suppression of the exciting coil, the bringing of the electro- 
| magnet into the circuit of the current, by an improved arrange- 
| ment of the copper garniture of the bars of the electro-magnets, 
| and by a slight increase in speed. The original electric light 
| machine fed a regulator of 900 carcel burners, its weight amounted 
to a ton, and it occupied a space of 80 centimetres square, by 
| 1°20 metres in height. This machine heated itself, and gave rise 
to sparks between the bobbins and the conductors. he new 
ine is posed of a framework in cast iron, two electro- 
| magnetic bars and asingle movable central ring, instead of six 
bars and three rings. It is only fifty-five centimetres square 





and sixty centimetres high, ite n wer ig two hund 
buraers. entimetres bigh, and its normal power ig dred 
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In the annexed drawings we represent a system of railway 
switches now frequently used by continental railway companies 
and advocated by their engineers on account of its solid arrange- 
ment, and if not quite simple in construction, offering many 
points which cannot fail to attract the attention of engineers in this 
country. A great many railway accidents occur through a faulty 
construction of the switches, and as long asa new and safer means 
have not been discovered to convey a train from one line of rails to 
another, a description of a switch by which, to some extent, 
a safer mode of conveyance is secured must be of enough interest 








to draw the attention of railway companies and of those con- | 
nected with permanent railway construction, | 

One of the main features of the switches we are describing is | 
that, whereas in the usual mode of construction the stock-rail, or 
the rail against which the switch or tongue works, is cut out to 
receive the point of the switch, in this system the stock-rail 
remains altogether untouched. This not only adds to the strength 
of the whole, but secures also a more smooth and equal motion of 
the carriage wheels. As the drawing shows, the stock-rail is the 
ordinary flange-rail; the switch-rail is, however, of the bridge-rail 
section, and is rolled of soft Bessemer steel ; in the set of switches 
we are describing the stock-rail weighs 75 lb., the steel switch-rail 
1051b. per yard. The rails vary 2in. in depth, which causes a 
peculiar construction of the slide and heel chairs. In the usual 
arrangement the stock-rail is fastened to the sliding chair by 
means of a cotter-pin; in this arrangement, however, the stock-rail 
is not fastened to the chair, but is wey held down by the pro- 
jectin, oy of the chair, as shown in Fig. 2. The great advantage 
~ y the difference in depth of the two rails is that very 
ittle or no aa exists for dirt or dust to settle between the 
touching surfaces of the two rails, and thereby a better closing of 
the points is secured. We will now proceed to give a detailed de- 
scription of the parts of which such a set is composed, and thereby 
enumerate all the parts as figured in the drawings. A, two bottom 
me of wrought iron 12in. wide, jin. thick, and 6ft, Gin. in 
ength ; to each of these plates are riveted seven w qin. in 
width and ,yin. in thickness, tapered so as to give the stock-rails 
which rest upon them an incline of one in twenty; the length of the 
stock-rails is 20ft.; they are fastened tothe bottom plates by means 
of thirteen cast iron clips D and countersunk bolts with check nuts; 
at the back end the rail is held down by the projecting part of the 
heel chair E, and aw each of the outside clips D by the 
projecting parts of the ——s chairs F, Between every two 
slide chairs on the inside of the stock-rail it is held down by 
another clip ; these latter are fastened by countersunk bolts which | 
have no check nuts to allow for clearance of the steel switch. The | 
bottom i are fastened to the sleepers in the usual manner, by | 
means of dogspikes. 

The two plates of one set are connected by means of flat bars 
2in. x fi bent underneath the plates, as shown in Fig. 2, and 
fastened to them by two tin. bolts ; the switches are connected by | 
means of lin. rods H,Fig. 4, provided with double eyes and fastened | 
by counterpins to corresponding eyes fixed to the steel as | 
shown, by yin. tap bolts ; these eyes carry the rods to which are 
fastened the connecting rods and levers of the switch-boxes. The 
heel chairs E are fastened to the bott 
bolts with countersunk heads, two of which are jin. in diameter ; | 
the third one is 1jin. round and swaged at the end to jin. diameter; | 
this part serves as a pivot for the switch, as will be seen in Figs, 1, | 
3, and 10; the thick part of this bolt carries a nut and keeps the 
chair in its position, as shown. ‘The chair itself is of a liar | 
construction ; the way the steel switch-rail is fastened to it is as | 
follows: The chair is provided with two projecting parts, one of | 
which holds the two rails K K down; the other part projects over | 
the oe of = an wet the er bn ry a rail, a | 
opposite the place where this part J of the chair projects over it, | 
is Brilled out, and a round washer L half projecting over this drilled 
eo and with the other half over the chair, fastens both together 

means of the bolt M to the bottom plate. 
the back part the rails, or where they 
rest in the heel chairs, is fastened to each stock-rail a distance piece 
N, Fig. 2; this part is carefully turned and firmly fixed to the 
stock-rail. Its aim is to prevent the ts from o ig when a | 
train is passing over the switch, and w withou this provision, | 








| fish-bolts P pass. 
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plate by means of three | 
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system, have all to be punched most exac' # 
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might occur in the following manner : The steel rails are to a high | anything diminishing the risk of life and limb of passengers and 
degree elastic, and the side eng against the rails of a train railway officials suggests itself, we consider it our duty to draw 
passing over the curve would have a tendency to bend the rail | the attention of the public to it and this last-named feature the 
between the two points of support formed by the heel chair and | system we have been describing certainly possesses, 

the point where the two tops of the rails meet ; this bending of 
the steel switch between these points would of course throw the | 
points back, thereby causing the wheels to run off the metals. These 
so called distance pieces have been found very efficient to prevent 
the said disaster. The other distance pieces marked O, Fig. 10, 
in the sketch, serve to keep the iron rails at a proper distance apart; 
they are formed of short lengths of gas piping, through which the | 
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HYDRAULIC JACK. 

In the accompanying cut we illustrate an American invention, 
an hydraulic jack for shunting railway wheels off their axles and 
similar purposes. The invention will be understood in a moment. 
A is the body of the jack, in which is placed the second 
ram B, fitted with a head with a leather at the circumference, 
for expanding and closing tightly the more the pressure 
is increased, and is connected by a universal joint to the screw 





Of the two switches one is, of course, straight, the other bent to 
a radius of 623ft. ; the straight part of the rail which closes 
against the stock-rail is 12ft. 94in. long ; sections of the point can 
be seen in Fig. 8, showing in dotted lines the different sections of 
the tongue at the various distances from the point ; the straight 
switch-rail has a planed part which is set to a radius of 713ft., 
being that to which the stock-rail, against which it works, is bent. 
In manufacturing these switches, as this is the most essential 

rt of their construction, the planing offers one of the greatest 

fficulties. When the rail comes from the mill it has to be 
freed most carefully from all bends and twists, and for the curved 
switch it has to set to the required radius. The rail being 
extremely elastic, this bend uires the most careful atten- | 
tion, and none but experienced hands will do this work properly. 
It is, moreover, done in screw presses especially adap for 
the purpose. The straight switch, which, as we have stated, has 
a hollow planed part, offers more difficulties. With a specially 
adapted tool no doubt the rail might be pes hollow, but on the 
ordinary planing machine this cannot be effected. The part of 
the rail that has to be planed is set to the required curvature, 
the rail is then cut to the sections shown in Figs. 9 and 12, and 
afterwards bent straight again, and the straight planed part takes 
the curvature required. It is obvious that the greatest care and 
attention have to be paid to the manipulation of these rails, as a 
Pp r fit is a first requirement. Fig. 3 shows how the steel 
and iron rails are fastened in the heel chair ; the stock-rail and out | 
side rail have been left out in the drawing, in order to show the | 
back of the heel chair ; the half round hole receives the head of the 
fish-bolt, as shown in Fig. 1. Fig. 4 shows how the connecting 
rods are fastened by means of the eyes J and the tap-bolt Q to 
the steel point ; the rod I, of course, through the body of 
the stock rail. Fig. 10 is a plan showing how the four rails meet 
at the heel chair, and how they are kept in position ; Fig. 3 is side 
elevation of same ; Fig. 11 is a plan of the curved switch-rail ; 
13 side elevation of same; Fig. 12 is plan of the straight rail, 
Fig. 13 its side elevation. 
We cannot conclude without making a few remarks on the cost 
of these switches compared to that of the ordinary system. On _ 
the whole there is a great deal of expense attending the labour in 
manufacturing these switches. It is evident that the manipula- 
tion, for instance, of a rail weighing 5} cwt. is no slight matter 
when in the ord sets the greatest weight of the switch rai 
ides, the quantity of the material to be 








bolt. The screw nut C is affixed at the end of the tube A, and 


amounts to 3 cwt. h 
cut out of the steel ewltebes Q enormous, gemgeced ts thet of Sond © ese _ —- in a square end, to which 
Ss rome, a Se th > hd, cea eaeaiacaaa | The liquid in tube A is forced by the advancing piston into the 


trouble than the flat planed surfaces of the latter. 
the chairs, the weight in the ordinary sets is greatly 
in excess of that of the new system, but these being of a peculiar 
make they require difficult patterns, and the castings thereof will 
increase the a and in a great measure do away with the 
benefit of the smaller weight ; the price for ordinary chairs being : . 
seven pounds per ton, these cannot be made under ten or eleven pect, and it can be made of any size. It will doubtless prove a 
unds per ton, exclusive of the price of the patterns. Besides, | Very useful implement for work in spaces too small for the em- 
the bottom plates, in themselves an additional cons te the qotinery ployment of common jacks. 
and the holes 


ram tube through a small connec channel and against the 
lower end of ram D, which is packed in the same way as the 
screw piston. The effect is to push the ram outward, and so to 
apply power to whatever may be in contact therewith, It will be 
seen from the exterior view, Fig. 1, that the device is quite com- 





t] 
countersunk, whilst the rive of the es to the plates, and 
the make of these wedges pen te hong require much care and Ir is announced that a new breech-loading musket, devised by a 
labour. It will, therefore, be found that the price of the new son of the inventor of the needle-gun, is being tried by the German 
system is greatly in excess of that of the old one; but taking into Government at Spandau. It is said to be superior to the Mauser 
consideration the efivan gained by the cheap maintenance and rifle. A very important invention is also announced. It is that of 
long duration, we cannot do otherwise than recommend them tothe a new kind of prismatic powder adapted to the G heavy 
attention of railway companies in this country. Moreover, when , artillery. The manufacture of large quantities has been ordered, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 





THE OUTFLOW OF STEAM. 

Srr,—The reference to my investigations on the above subject 
which is made in the article on safety valves in THE ENGINEER of 
Dec, 4th hardly seems, I think, to place me in my right position in 
regard to the matter. You say, “An investigation of the laws of 
the outflow of steam was obviously required as a basis for an 
reasoning on the propriety of the Board of Trade rule ;” and add, 
** It is true that many experiments had been made to that end by 
Napier and others, which had shown that Weisbach’s theory was 
erroneous, but the committee wisely ..... . reinvestigated the 
subject, with results in the main confirming the views of the late 
Professor Rankine, as enunciated in THE ENGINEER ®% November 
and December, 1869,” 

Now, excepting that the reinvestigation referred to was, as I 
understand, not conducted by the committee nor on behalf of the 
committee, nor with any reference to safety valves, but by Mr. 
Brownlee, at his own charges and entirely on behalf of and out of 
the love of science, I have no fault with what is stated in the above 
quotation, but I think it gives a wrong impression, by implying 
that I had been simply an experimentalist in the matter, and not 
stating that the views enunciated by Professor Rankine in THE 
ENGINEER of Nov, 26th and Dec, 3rd, 1869, were for all practical 
purposes the views that I had been advocating without a single 
supporter, at great length and at various times, in your columns 
and elsewhere, for nearly three years preceding the date of those 
articles, and that Mr. Brownlee’s experiments ‘‘in the main con- 
firm,” and for all practical purposes do confirm, the views I had 
been so long advocating and the experiments I had made in corro- 
boration of them ; and it seems to me to be yet an open question 
whether (for steam, at any rate) the double formula given by me 
does not more actually coincide with actual results than does the 
corresponding double formula given by Rankine. I should be ex- 
ceedingly sorry to say a word that would even seem to detract from 
the great merit belonging to Rankine as being one of the inventors of 
the thermodynamic formula for the flow of gases—especially should I 
be sorry to do so after the handsome manner in which, by writing 
the articles you refer to, and therein admitting that in his opinion 
my views were substantially correct, he responded to an appeal I 
made to him in a letter on page 287 of THE ENGINEER of Oct. 29, 
1869, to say whether I was right or wrong; and I think it shoul 
add greatly to our respect for him, that being one of the inventors 
of what he calls Weisbach’s formula, he should have been the first 
to recognise the fact that it could only have at the best a very 
limited range as representing facts, when at the same time, as far 
as I am aware, every other mathematician who knew anything 
about my views considered them to be mathematically absurd. 

With the limitation assigned to the thermodynamic formula by 
Rankine, which corresponds with the limitation I assigned to my 
first formula, his double formula ought on theoretical grounds to 
give results more in accordance than mine with the results of accu- 
rate experiments, but when we come to the question, Does it do so 
in practice? I think the verdict at present should be the Scotch 
one of *‘ not proven.” 

One of the principal points of difference between the results 
given by the two double eee is that, according to mine, there 
should be a small increase in the weight of steam discharged by 
lowering the outer or recipient pressure from ‘58 to ‘5 of the 
initial pressure, and that according to Rankine the maximum dis- 
charge is obtained when the outer pressure is ‘58 of the initial 
pressure. Ican very well see reasons why my formula should be 
in error to that extent; but then my latest experiments, made ex- 
pressly to try this point, gave me a curve which made the maxi- 
mum discharge exactly at ‘5 and not at ‘58 of the initial pressure, 
and none of the experiments by Mr, Brownlee yet published seem to 
me tobe opposed to the supposition that in this respect my formulw 
represent facts more accurately than do Rankine’s, It is true that 
in Mr, Brownlee’s experiments, tabulated in the middle of the 
secénd column of page 415 of THe ENGINEER of the 4th inst., 
where the pressure in chamber A was 1001b., the pressure in 
chamber B did not aaa og increase beyond 811b. when the 
pressure was raised from 18 1b, to 48 lb.; but if we begin at, say, 
the ninth line from the top of the table, where the pressure in 
chamber B is 841b., and that in chamber C is 681b., and look at 
what takes place by lowering the pressure in chamber C by 4 Ib. at 
a time, we get the following :— 


bh bh bh bh bh mb 


Pressure inchamberC= .. 68 64 60 56 62 «48 
Prossure in chamber B= .. 84° 83°2 82°6 81°90 81°83 81 
Fall in chamber B= .. — 8 6 as 6 °3 
Decrements by approximate . 7 . ° ° 
ee ee a 8 , 6 5 4 


Now, it seems evident that if the experimental apparatus was 
sufliciently delicate to enable an approximate curve to be formed, 
then the fall in the chamber B did not cease when that in chamber 
C was lowered to 48 lb., as it does by the table ; and if the appa- 
ratus is not sufficiently delicate for the purpose of forming an 
approximate curve, then much more is it insufticiently delicate to 
decide direotly the exact instant that the one pressure begins to be 
affected by the other ; so that any argument based on this set of 
experiments falls to the ground as far as regards the question of 
the exact point which it is desired to ascertain, What would give 
a muck more reliable answer on this point would be if Mr. Brown- 
lee would state the results of experiments as to the weight dis- 
charged when flowing, say, from 801b. into 681b., 641b., 60 1b., 
561b., 521b,, and 48lb, respectively, and then we should see whether 
a curve that most accurately represented these quantities became 
a tangent to itself at an outer pressure of 48 1b. or at a lower 
point, and I hope Mr, Brownlee will kindly supply the information 
neeessary for the purpose. As to the weight actually discharged 
when the differences of pressure are sufficiently t to insure 
that the outer pressure is clearly below what Mr. McFarlane Gray 
calls the critical ratio, Mr. Brownlee says that my experiments 
give an excess of about 2 per cent. Well, let us look at the case 
given by Mr, Brownlee as recorded at the top of the second column 
of page 415 of THE ENGINEER of the 4th inst., and compare the 
experimental results with those deduced by the two respective 
double formule, Dy that experiment 73}1b. per square inch per 
minute flowed from 81 Ib. into 18 lb., which of course would be the 
same if the outer pressure were that of the atmosphere, 

In a table given by me in THE ENGINEER of October 1st, 1869, 
page 228, which table is calculated, according to my theory, with 
an allowance of 6 per cent. for friction or analogous losses, which 
was required to make my formula agree with my experiments, the 
weight that would be discharged persquare inch per minute from 
65lb, above the atmosphere, or an "Shostate pressure of 79°7 lb. 
into the atmosphere, is given at 70°41b., which, if the initial pres- 
sure were 81, in place of 79.71b, would be increased to 71h Ib., 
whereas by Rankine’s hypothesis, without allowing anything for 
friction, the weight would be 70.41b. It thus appears that I get 
over 1lb, and Mr. Brownlee nearly 3 1b. in excess of what is pos- 
sible by Rankine’s amendment of the thermodynamic theory, but 
respectively 6 per cent, and 3} percent. below the quantities by 
my theoretic formule. Now it seems to me that there must be 
something wrong with a theory when it represents less than is 
actually obtainable. For instance, if a lady goes out with, as she 
believes, exactly £10 to do shopping, then according to theory, 
when she comes home, her purchases and balance in cash ought to 
be equal to £10; but many causes may occur to prevent the reali- 
sation of that theoretical result without affecting the theory that 
she had just £10 when she went out, If, on the other hand, she 
finds that she has purchased and paid for £12 worth of goods, it 
would be almost necessary to believe that the theory that she had 
started with only £10 was a mistake ; and so in the case given 
above, unless friction should reverse its action, I don’t see how the 
theory can be right. Mr. Brownlee suggests that condensation in 


the chamber B might account for it, but in that case Rankine is 
wrong in saying that steam flowing from one vessel into another 
without doing work becomes superheated. Condensation in ex- 

anding before coming tothe throat might account for the maximum 
Seceae not being obtained at the thermodynamic theoretical 
point. One important point established by Mr. Brownlee’s experi- 
ments is that the plan that I adopted is perfectly reliable, and 
only wants better appliances and more delicate instr ts to 
settle every debateable questionin reference to the outflow of steam, 
and for the purpose of determining the requisite size of safety 
valves. My plan has the advantage of ascertaining directly the 
quantity of heat discharged, which is the main point. 

I have just read Mr, Baldwin's t in yesterday’s ENGINEER 
of his interesting experiments as to the pressure of a jet of steam 
on a flat plate. Would he be kind enough to say at about what 
distance he found the greatest force, and how that force diminished 
with increased distances ? Rosert D, Narigr. 

Glasgow, Dec. 19th, 

P.S.—I have claimed to be the inventor of the double formula 
for the flow of gases, but in fairness I ought to say that many 
years before I had published my theory and the results of my 
earlier experiments, but unknown to me till several years after I 
had done so, Mr. Eli Blake, of New York, had by an inverse 

rocess of reasoning to mine arrived at the same cogclusions, I 
soe to admit that I cannot understand Mr. Blake’s reasoning ; 
but I have met some to whom it was more convincing than mine. 
Mr. Blake, as it seems to me, sees intuitively rather than proves 
that the pressure in the throat of a nozzle discharging gas cannot 
fall below the half of the initial pressure, from which the conclu- 
sion he draws would be inevitable that lowering the outer pressure 
below that point could have no effect on the outflow ; whereas, as 
regards myself, finding that a formula I had constructed for 
deducing the weight discharged would, if correct so far, land me 
in what appeared to me a logical absurdity, if lowering the outer 
below half the initial pressure altered the discharge, and finding 
experimentally that ‘‘ nature abhorred ” logical absurdities, as far 
at least as this point was concerned, I concluded that the pressure 
in the throat could not fall below half the initial pressure. Ex- 
perimentally, I found the lowest pressure in the throat to be 
approximately 44 of the initial pressure, but had ireasons for 
rma that it was in excess of this, and increased with higher 
initial pressures. If this last supposition is correct, it would 
make the proportional maximum discharge less at high than at 
low pressures, kK. DN 











SAFETY VALVES. 

S1r,—The Association of Engineers and Shipbuilders of Scot- 
land in their report on ‘‘Safety Valves,” extracts of which ap- 
peared in your issue of the 5th inst., recommend to the Board of 
Trade a safety valve which is said to lift one-fourth of its diameter 
and blow the steam perfectly noiseless into the sea, without any 
increase of pressure above that to which the valve is loaded. I 
think the report would have been more complete had it stated to 
whom we are indebted for this t improvement on safety valves, 
and whether it is patented, and where such a valve can be got. 

12, North Coburg-street, Glasgow, RosBert Martin, 

Dee, 16th. 





PRIMING, 

Str,—In your impression of the 18th inst. you give a sketch of 
marine boiler, and proposc to your correspondent “ W,. C. P.” an 
arrangement to prevent priming. Although the two boilers re- 
Senet to by your correspondent (in his letter to you of 20th 
November) are said to be duplicates, it is certain there must be 
a difference somehow to cause one of them to be an ‘‘ inveterate 
primer.” It has occurred to me as being very probable that the 
ngine in connection with the boiler No, 1 may require a little 
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more steam than that of No. 2boiler, and if the steam space be 
not ample, this would induce the boiler to prime. Your proposed 
anti-primer seems good, but it is possible that some particles of 
water may enter into the outlet steam pipe in passing down the 
internal vertical pipe. I beg to submit another arrangement to 
prevent the eo the annexed sketch. The 12in. opening 
in shell of boiler under steam dome to be blinded up ; a steam pi 
(larger than the outlet on dome) fitted to top of boller conveys the 
steam to dome ; any water that might be in the steam would be 
ated from it, and returned through two small tubes, aa, into 
water space of boiler, the present bell-mouthed pipe inside dome 
remaining unaltered. ALEXANDER SMITH, Engineer. 

Glasgow, Dec. 19th. 

S1r,—The plan you proposed for preven’ riming in yours of 
armas) — to me to be very nec ig Lamon he of the 

file-plates being above the outlet ; for although you may sepa- 
rate the water from the steam as soon as it enters your pipe, they 
have both to fall down together, and the strong current in the 
outlet pipe will be so strong that the water will be drawn just as 
easily as the steam ; and again, the method of getting rid of the 
water by a stand pipe dipping below the level of the water has 
not proved very successful, as was brought out at the great Napier 
| anti-primer trial at Liverpool some few years ago. 

In my opinion, the only proper method is the one I adopt; that 
is, convert whatever water passes with the steam into steam by 
means of surcharged pipes inside the boiler, I should not have 
the least hesitation in undertaking to cure the boiler in question, 

Bradford, Dec. 19th, Rost, JOHNSON, 








THE BITUMINOUS DEPOSITS OF THE VALLEY OF THE PESCARA, 
SOUTH ITALY, 





{'Str,—In reference to your footnote to my letter to you on th 
above subject in your last issue, asking how it comes that I have 


not turned to good account the “‘ El Dorado” that/holds out such 
prospects, it me to say that, as an humble chemist sent out to 
ascertain the value of the minerals in the district, it was not my 
province to invest my means in working the minerals, I was 
simply an agent in the matter, sent out to determine tho truth of 
certain statements that had come to hand, and to ascertain, if 
possible, the best way to work the bituminous ores. It would, 
therefore, have been breaking confidence with the parties at whose 
instigation I went out to have done more than point out to them 
aad others the great advantages of working the minerals. It may, 
however, interest you to know that already three companies are 
started to work the ores—viz., Italian Mineral Company, Anglo- 
Italian Company, and a French company—besides another being 
formed under the Duke of Tocco, These companies are fully alive 
to the immense value of the district, and two of them have ordered 
a large number of the “‘ Bennie” retorts. I believe that but few 
years will elapse before many more companies are at work, This 
is not to be wondered at, when it is known that at the present time 
a mine of bituminous limestone may be rented for 50s, a year, 
that labour is abundant at less than 9d. per day, that food is very 
cheap, and that the climate is delightful. There are many minerals 
of great commercial value in the district, to which I paid some 
attention while there. The country may be said to be entirely 
unknown as regards the existence of mineral wealth. There are 
great beds of lignite, one yielding 100 gallons of oil per ton; turbite 
in moderate quantity, yielding 40 gallons; sulphur, limestone, oil 
springs, copper, iron, manganese, silver, lead, tin, and nickel ores, 
shale, and recently, but not in this particular district, and according 
to Mr. P. Le Neve Forster, jun., coal, in the valley of the Ombrone, 
towards Monte Amiata, has been found. 

I do not know of any district where there is concentrated such a 
mineral wealth, and, in reference to the bituminous ores, my 
statements are more than borne out by Professor Ansted and David 
Forbes, F.R.S,, the former of whom says, ‘‘ There would be no 
possibility of exhausting these supplies for many centuries by the 
most active work ;” while the latter affirms that ‘‘ There appears a 
magnificent opportunity for establishing the manufacture of illu- 
minating and lubricating oils from bitumen,” and that the quantity 
of bituminous ores is practically unlimited. It is now seven 
months since I was out, and my reports and opinions have been 

ublished months ago. While it would certainly have been 
Sooshieg confidence with certain parties had I attempted to turn 
to good account my knowledge of the district before giving my 
sucleaiionds opinion to them, I am not now bound in any way, and 
as an evidence of the great faith I have in the country, I have 
arranged +o leave this and shortly to proceed to the valley of the 
Pescara, to prospect, and carry out experiments with a view to the 
establishing of works, 

I repeat that it is my conviction that the Province of Chieti will 
yet be the great field for British enterprise as an oil-yielding 
country, and I will be happy to give full information to all parties 
who may desire to know more fully the great advantages of working 
the bituminous ores of South Italy. R. Carter Morrat. 

6, Bloomfield-place, Hillhead, Glasgow, Dec. 14th. 





INITIAL PRESSURE, 

Srr,—Allow me, in reference to your foot-note to my letter, 
briefly to explain that I conceive the mean cylinder pressure to be 
determined by the load which the engine has to drive, and on its 
part to determine the initial pressure ; which latter, except to the 
extent mentioned, is independent of the boiler pressure. If Iam 
not mistaken, only one initial pressure is possible for a given mean 
pressure and amount of expansion, and vice vers¢, 

All the figures contained in my last communication express the 
difference between the boiler pressure and the corresponding 
initial pressure in the cylinder. Cc. 

Dec. 16th. 

[If the admission valve is sufficiently rapid in its action, it is 
obvious that the initial pressure may be nearly identical with that 
in the boiler, whatever the mean pressure may be. Indeed the 
initial pressure does not determine the mean pressure, because the 
initial pressure may remain unaltered, no matter how much we 
vary the point of cut-off, and consequently the mean pressure, 
As the piston has no velocity when the steam valve opens, piston 
speed cannot affect the initial pressure.— Ev.] 

ee 
COMPOUND ENGINES, 

S1r,—The interesting letter signed “‘W.G.,” that appeared in 
your impression of the 11th instant, rouses an appetite for further 
information on the subject of American marine engineering prac- 
tice in the direction indicated by your correspondent, ont am 
sure that any engravings or particulars that you might publish re- 
a to such engines would be appreciated by many of your 
readers, 

Perhaps “ W. G.” would favour us with a supplement to his 
catechism, and tell us something more about these successful early 
cut-off engines with the long stroke, their structure, and perform- 
ance, 

‘*Mr. ©.’s” engine would appear to be of some exceptional 
design, since with only 28ft. between top of cylinder and centre of 
shaft he is able to get a stroke of 7ft. ; however this may be, it 
seems that there are sea-going vessels in America fitted with a 
screw propeller, driven by an early cut-off engine of moderate 
power, yet arranged for a stroke of piston of 5ft., 6ft., or even 7ft., 
= many on this side of the Atlantic would like to know how itis 
one, .. 

Dec, 19th. 

[We shall publish sn, of an American propeller engine in 
an early impression, —Ep. ] 





ROTARY ENGINES, 

Sin,—We have lately had a competitive trial of rotary engines 
in this city at the American Institute Exhibition, and though there 
have been several statements published as to the results of the test, 
nothing official or trustworthy will probably be known until the 
publication of the report of the ittee ; ti rmit me 
to offer a few remarks upon the classification of the engines placed 
under trial, 

First came an engine of the movable abutment order, having two 
of such abutments and two pistons. The clearance necessary to 
permit the pistons to pass such abutments is a defect that effec- 
tuelly disposes of them, as anything more than a rotative or rotary 
movement, which wastes as much steam as would drive an ordinary 
reciprocating engine of a power equal to that of the rotary. Next 
came an engine of the oval cylinder order, having an inside 
cylinder of the same diameter as the narrowest diameter of the 
oval bore of the cylinder, and having pistons which close to pass 
the narrowest diameter, and expand outwards enough to fill the 
extreme length of the oval of the cylinder bore. The abutment on 
each side of the cylinder being formed by the inside cylinder or 
piston head fitting against the narrowest part of the bore of the 
cylinder, All such engines have such a narrow edge of piston sur- 
face bearing against the cylinder bore, that they wear out in an 
pean = | short space of time; then, again, the large amount of 
strain inherent to the moving of a piston elliptically under the 
full pressure of the steam upon the whole piston area disposes of 
their em loyment as legitimate motors. 

The third engine tested had its abutment fornied by the contact 
of an inside revolving drum against the periphery of the cylinder 
bore. Through this drum the pistons were expanded to meet the 
cylinder bore (on the he mye side to the abutment), and with- 
drawn while they passed the abutment. The means by which this 
withdrawal and extension were effected was by means of dic; 
revolving around an oval cam groove situate inside the insidie re 
volving drum, rg od which the pistons 

The pistons of this engine only came into contact with the 
— bore during about one quarter of the stroke, and as the 

m area was on one side of the piston-rod or shaft only, the 








whole pressure of the steam on the ertire area of nearly one-half 
the inside drum, which pressure amounted to some thousands of 
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unds, was born by the piston-rod or shaft, this being the very 
Lae form of ‘‘unbalanced rotary” engine. The last engine 
tested was one whose abutments are formed by contact of two in 
side revolving drums or cylinders, the peripheries of which formed 
the inside walls of the cylinders. The pistons of this engine pass 
through the inside drums, a joint being made by journals through 
which the pistons passed, the result being that, as the drums 
from the inside walls of the cylinders, one-half (on an average) of 
their areas are under the full pressure of the steam in the cylin- 
der, and have to be revolved in their bearings under this enormous 
side pressure, rendering them certain in the end to cut and destroy 

hemselves, 

Enough is known concerning the tests to render it certain that 
this last distanced its competitors; but it is pretty well under- 
stood among mechanics here that Mr. Joshua Rose, who was en- 
gineer, and conducted (on behalf of Mr. Myers) the test, won the 
triul, and not the Myers engine, which fact explains the reticence 
of Mr, Rose (who is not prone to reticence) in not giving us an 
article, or at least a letter, upon the merits of the Myers gy 

In a conversation held by me some two years ago with Mr. 
upon the subject of rotary engines, he considerably disabused my 
then strong predilection in their favour. His reasonings I think 
of sufficient value to lay them before your readers as follows :— 

‘*The wear of a revolving face, that is a face revolving upon its 
own centre, is as the square of the diameter ; now is there an 
method of equalising such wear. The nearest method I can think 
of is to make the faces of steel, and leaving the outside diameter 
of the faces as hard as fire and water will make them, temper them 
towards the centre, so that the latter will be soft. 

“The effect of the above inequality of wear makes it impossible 
to keep such faces steam-tight. 

‘The comparatively small piston area of rotary engives involves 
a high rate of piston speed to get any power out of them, and 
therefore a corresponding excess of wear. 

**The rotary piston cannot be made to have as much wearing 
surface in proportion to its duty as the strsight engine has. 

“The amount of wearing surface to be kept steam-tight in a 
rotary engine is from ten to twenty times as great as it is in a re- 
ciprocating engine of an — amount of piston area. 

“*The comparatively small piston area of the rotary necessitates 
hat it be geared at a groat leverage to its load in order to enable 
it to start under its load. 

“Rotary engines are wastful of steam, because they do not (as 
a rule) use the steam ively, and those which do use it ex- 
pansively have a multiplicity of parts with small wearing surfaces 
of the kind most subject to wear. 

“The total piston pressure, always comparatively very small in 
a rotary engine, becomes ridiculously so when its mean quantity 
throughout the stroke is reduced by reason of using its steam 
expansively.” 

Mr. Rose gave ‘other reasons which have now escaped my 
memory, but the above are no doubt sufficient to explain the 
failure of ‘‘rotarys,” and to keep them where they belong, that 
is, outside of the pale of legitimate engineering practice.” 


RECIPROCATOR, 
New York, Dec. 9th. 





THE INSTITUTION OF CIVIL ENGINEERS, 


Ar the sixth ordinary meeting of the session 1874-75, held orf 
Tuesday evening, the 15th of December, Mr. Thos. E. Harrison, 
president, in the chair, the first paper read was on ‘‘ The New 
South Breakwater at Aberdeen,” by Mr. William Dyce Clay, 
M. Inst. C.E. 

The new south breakwater formed part of the scheme of im- 
provements now heing carried out by the Aberdeen Harbour 
Commissioners under the Act of 1868, and was completed in the 
autumn of 1873, After describing the object of the breakwater, 
and the design upon which it was originally commenced, the 
author observed that in carrying out the work various methods of 
building with concrete in a liquid condition deposited i siti were 
tried. The results proving satisfactory, the original design was 
to some extent departed from, and the portion of the work in deep 
water was executed inthe following manner :—Thefoundation, after 
the loose material had been removed, was laid with e bags con- 
taining liquid concrete ; the work was then carrie’ up with concrete 
blocks, of from 10 tons to 24 tons each, to 1ft. above low water of 
ordinary neap tides, from which level to the roadway, a height 
of 18ft., it consisted entirely of liquid concrete deposited in sitd. 
The toe of the breakwater was protected by an apron of . 
each containing about 100 tons of liquid concrete. Near the 
shore the foundation rested on rock, then for a space of 100ft. 
on boulders and gravel, and the outer portion was clay mixed with 
= and covered with large stones, The bags containing the 
iquid concrete were deposited in the foundations from iron skips, 
the bottom of which es on hinges by the action of a trigger, 
and so discharged the bags, Three skips were used, two holding 
5} tons of concrete each, and one 16 tons. The method of work- 
ing was as follows :—A bag of the same shape as the skip, but 
rather larger, was fitted as a lining to the skip and temporarily 
lashed at the top; the bag was then filled with liquid t 


above the level of the sea outside the case. To hasten the wor! 
concrete blocks were sometimes ted with the liq 
concrete, The contents of the cases in 1872 and in 1873 varied 
in weight from 335 tons to 1300 tons. The proportions of the 
concrete found best for this work, keeping in view the risks 
from storms, had been 1 of cement to 3 of sand and 4 of gravel. 
Bags of concrete, containing 100 tons each, were deposited in the 
apron after the other parts of the building had been erected, by 
fixing a large timber box on brackets overhanging the site where 
the bag was to be discharged. The inside dimensions of the box 
were 32ft. lin. by 8ft. lin. by 6ft. deep; and the 100-ton 
concrete bag was filled in the same manner as the 
in the small skips. When full the bottom of the box, which 
opened on hinges placed at one side, was let go by pulling two 
triggers which held up the other side of the bottom, and the bes of 
concrete was drop’ into the site excavated for it, close to 
the toe of the foundations of the breakwater. The outer end of 
the breakwater had been secured against the sea by dovetailin 
the concrete blocks into one ther, and by erecting a tower o 
concrete, 20ft. high, on the end to add weight to it. The diving 
work had all been executed with the helmet apparatus ; there 
were generally twelve divers under water at one time, and four 
shifts of diving work of four hours each were obtained per day in 
summer. A description was then given of the concrete blocks 
and the machinery for making them, with particulars as to the con- 
crete mixing and the cement used. The proportions of the mate- 
rials were 1 of cement to 4 of sand and 5 of gravel. With respect 
to progress and cost, it appeared that from the time the ma- 
chinery was fairly at work, about 300 lineal feet had been com- 
pleted per annum ; and that, —y | into account the value of the 
plant now being used on another of the Aberdeen harbour works, 
the cost had not exceeded the estimate. The total length of the 
breakwater was 1050ft., and on this £76,443 had been expended. 
In conclusion the opinion was expressed that concrete blocks of 
the ordinary size of from 10 tons to 20 tons each were not suitable 
for building a solid breakwater on sand or other soft material, and 
it was recommended that the parts of such a work below low water 
should be in blocks of from 100 tons to 200 tons weight each, and 
that some of these blocks might with economy and advantage be 
deposited in a liquid state in bags. 

The second paper read was on ‘‘The Extension of the South 

Jetty at Kustendjie, Turkey,” by Mr. George Lenton Roff. 

This jetty, previous to its extension, was 450ft. long, and was 
rotected against gales by a mole of pierre perdue and concrete 
locks. The design for the extension was governed by the follow- 

ing points. It was to be regarded as a breakwater, to be so con- 
structed as to avoid the necessity of lengthening the mole, and 
the existing traffic accommodation and loading-berths were to be 
interfered with as little as possible. These considerations made 
large concrete blocks necessary, and restricted the space available 
for operations to the last yards of the existing jetty. The 
design adopted was that of concrete blocks, weighing about 30 tons 
each, resting upon pierre perdue, The blocks formed an integral 
rtion of the cross section of the work, and were in tiers of four, 
ying evenly one upon the other, each leaning back upon the 
receding tier at an angle of 47 deg. 45ft. with the horizon. 
he bottom blocks, 18ft. long, were at a depth of 16ft. below 
the surface of the water. All the blocks were 6ft. high and 5ft, 
wide ; and the top of the work was 11ft, above the water, and 
12ft. wide. Three roads on the old jetty accommodated trollies 
26ft. long, the blocks being mounted upon the trollies on the outer 
roads, The timber sides ef the moulding boxes, the T irons for 
stiffening the sides, and the tie-rods for holding them together at 
the top, were all separately and easily removable. A travelling 
—— wide enough to fill up the space between the two rowsof 
locks, occupied the middle ne § and upon this platform the con- 
crete was mixed by hand. A description was then given of the 
construction of the blocks, of the arrangement of — bolts to 
insure the tilting of the blocks to the proper position when lifted, 
and of their subsequent removal. Two trucks of broken stone were 
placed before, and one of sand and one of cement behind, the 
platform ; the sand and stone being A ype, by baskets into empty 
cement casks, standing upon the of the platform, so as to 
insure the use of reg quantities. The stone was raised and 
broken by contract ata cost of 2s. per cubic yard. Most of the 
sand was brought by vessels as ballast ; but when a suitable suppl 
failed for a time, it was procured from the seashore, Wit 
strong, sharp sand the proportions used for the blocks were 54 
broken stone, 24 sand, and 1 cement. With the native sand, 
these quantities were altered to 5, 2, and 1, The gantry, carry- 
ing a travelling winch, was of timber. The piles, sills, and rail- 
bearers were of creosoted red pine, and the uprights and braces 
of Transylvanian white pine. The piles were driven-until, 
being upwards of 6ft, in the ground, they did not penctrate 
more than 2in. under the blow of a 12-cwt. monkey falling 12ft. 
The piles were 12ft. apart ; every third pile was made fast to an 
anchor, and four or five bays were erected at a time, the timbers 
being taken down and carried forward as the work progressed. The 
blocks were pulled forward as far as a traverse, at the end of that 
part of the old jetty, upon which they were built, by a winch 
fixed underneath the traverse; and thence to the gan 








the temporary lashings were removed, the mouth sewn up, and 
the skip with its contents lowered by a crane to the divers, The 
skip was then moved in obedience to signals until suspended close 
above the required position, when the trigger was pulled from 
above bya rope, which released the bottom of the skip, and the 
bag was deposited. The divers subsequently prepared the sur- 
face of the deposited bag to receive the superincumbent blocks. 
The proportions of the concrete most suitable for this work were 
1 of cement to 24 of sand and 34 of gravel. The sea staging 
consisted of a solid timber framework supported on Oregon pine 
masts, which rested on cast iron shoes, each weighing 114 cwt., 
and having a socket on the upper side to receive the foot of a 
mast, The sole of each shoe was a flat octagonal plate 3ft. Sin. 
across. The top of each mast had a cast-iron cap with a socket 4ft. 
deep, the upper side oeing a flat triangular table measuring 6ft. 
10}in. by 6ft. 2in., to which the timber superstructure was fitted. 
The weight of each cap was 32cwt, The superstructure of timber 
girders was composed of large logs keyed and bolted together, no 


by another winch placed upon the blocks already lowered. 
While the second winch was pulling the block from the 
traverse to the gantry, the first was employed in moving forward 
the remainder of the row, to make room for the empty trolly 
behind, Stones of 4 to 1 cubic foot were thrown over the 
bottom, and arranged previous to the deposition of the blocks. 
The block, having meanwhile been brought over the spot on 
which it was to be p was tilted up on edge by the act of 
lifting, and as soon as it hung free the — trolly was drawn 
from under it. The beams and rails upon which it had stood were 
then pulled back out of the way; the block was turned half round 
so that its length was transverse to the direction of the jetty ; and 
it was lowered into position. The under side was finally packed 
by the diver as closely as possible with stones, and the lifting bolts 
were withdrawn. The inclination adopted for the tiers was deter- 
mined from experiments with a model. It was just sufficient to 
bring the centre of gravity of each block above the face of 
the | block inst which it leaned, so as to prevent any 





trusses being used, and the whole was braced with ties and 
struts, and, for additional security, tied to anchors. It 
was stated that a length of 108 lineal feet of the staging 
had been erected in four weeks, As the staging was 
only 27ft. wide, while the breakwater was 35ft. wire at the 
top, the masts were built in as the work progressed, and only as 
much staging was in the sea in advance of the work as was neces- 
sary for carrying on the beg my | operations. Nodamage had been 
done to the staging, either by the sea or by ships, during the pro- 
gress of the work. Only a _—_ of 360ft. of the superstruc- 
ture was required, for, as the building was advanced, the staging 
the rear was taken down and re-erected in front. There were 
two 25-ton steam Goliath cranes with overhanging ends for the 
building work, and one 3-ton steam derrick for erecting the 
staging. The cranes were taken ashore in winter and in bad 
weather by a carriage running on rails on the breakwater. 

The system of building with liquid concrete deposited in siti 
above low-water level was then described. A framework of posts 
was erected round the space intended to be filled, excep at the 
end of the completed work, which formed one side of the case. 
These posts had grooves in their sides, with sliding panels, ee | 
from post to post. The bottom and sides of thecase were lined wi 
jute-bagging, and tie rods, extending through the posts and from 
side to side, prevented the case from burst open by the lateral 


pressure of the liquid concrete. In executing the conorete building 
tn sitd above low-water level, it was considered im t to 
exclude the tide from the unset concrete, To effect this the oases 
were arranged of such a size that, by commencing when the tide 
left the foundation of the piece, the concrete could be filled into 
the case faster than the tide rose, so that its surface was always 





y of the blocks to tip forward during settlement. The 
conerete pee at the end of the old jetty, against which the first 
tier of blocks rested, was made by lowering unset concrete into 
acaisson, The sides of this were two thicknesses of planking 
with a layer of tarpaulin between, The was fin secur 
by driving piles formed of two rails riveted together, and ti 
ping stones on their sea face to a few feet above the water level, 
he water was not pumped out, but the concrete was lowered in 
hopper-bottomed boxes. The topping of the blocks was done in 
lengths of four tiers, or 28ft. The plank was supported by 
struts fixed to walings, bolted to the gantry piles. The concrete 
was mixed on the spot, and thrown in. The p were 6} 
broken stone, 24 sand, 1 cement, and stones from one-quarter 
to one cubic foot, equal to about one more, making about eleven to 
one. The stability of the blocks was tested by leaving five tiers 
untopped from —— 1872, to July, 1873, at the then extreme 
end of the work. They were exposed to very heavy seas during the 
winter; but none of them were disturbed, except by ordinary 
settlement, To secure the end of the jetty from excessive settle- 
ment, the soft bottom beneath the last seven tiers was removed to 
a depth of from three feet to four feet by dredging, and blocks 
were placed as a footing to the last three tiers. The weight of 


each le of topping was 200 tons. The total length of the pier 
was 253ft. Gin., and the total cost, including that of the plant, had 
been about £13,000. The blocks in every case settled vertically 


without disturbing the line of direction, the only effect of settle- 
ment being to open the joints of the concrete cap ; and the slight 
openings at these points could easily be filled up with cement. The 
original design was hy Mr, Liddell. The work had been executed 
by the author for the Danube and Black Sea Railway and Kus- 
tendjie Harbour Company, Limited, 





THE CHEMICAL SOCIETY. 
Professor GLADSTONE, F.R.S., Vice-President, in the Chair, 
Thursday, December 17, 1874. 


Tue minutes of a more having been read and 
confirmed, Mr. F. B. Benger was formally admitted a Fellow of 
the Society. The names read for the first time were those of 
Messrs, RK. E. H. Goffin, W. Armstead, M. B. W. McCowan, 
J. W. Biggart, and D. Johnson, Messrs, Edward Wethered, 
William Henry Symons, William Wade Hyde, James Alfred 
Kendall, David Bendix, John’McDougall, Henry Penley Harris, 
and Edward Sonstadt were balotted for and duly elected after 
their names had been read for the third time. 

The first paper, ‘‘On Groves’ Method of Preparing Chlorides,” 
by C. Schorlemmer, F.R.S., was read by the secretary. The 
author finds that on passing hydrochloric acid into a boiling mix 
ture of heptylic alcohol and zine chloride, pure heptylic chloride 
is not produced, but a mixture of heptenes with both the primary 
and secondary heptylic chloride. Amylic aloohol treated in a 
similar way yields the primary and secondary amylic chlorides 
mixed with some diamyl ether. These results the author believes 
explain the peculiar action of zinc chlorides, the alcoholic chlorides 
tdee produced by two distinct reactions, one part by the union of 
the acid with the olefine in the nascent state, and the other by 
the direct action of the acid on the alcohol. 

Mr. C, E. Groves said it was not difficult to give a hypothetical 
explanation of the production of the alcoholic chloride, but it 
must be remembered that the distinctive action of zinc chloride 
was the complete conversion of the alcohol into the corresponding 
chloride and the perfect absorption of the hydrochloric aideies 
the reaction. It did not seem to him that Dr. Schorlemmer's 
hypothesis satisfactorily accounted for this. 

Mr. E. Neison remarked that if secondary octylic alcohol were 
heated with zinc chloride it was almost completely converted into 
octylene, and when yee ye acid is passed into the pure 
boiling alcohol very little octylic chloride is produced; the simul- 
taneous action of zinc chloride and hydrochloric acid, however, 
rapidly converted 70 to 80 per cent. of the alcohol into the 
chloride. In the case of ethylic alcohol, although zinc chloride 
alone does not reduce it to the olefine, the simultaneous action of 
hydrochloric acid enabled it to do so, combining with the nascent 
olefine to form ethyl chloride, 

The chairman having thanked the author, a ‘‘ Note on the 
Precipitation of Metals by Zinc,” by Mr, T. L. Davies, was read, 
The author finds that zinc does not precipitate nickel, cobalt, or 
iron, from acid solutions, but the two first are readily precipitated 
from ammoniacal solutions and iron to a considerable extent in 
solutions containing salts of ammonia. 

Mr. W. H. Walenn said that the addition of ammonia enabled 
zinc to precipitate iron in the metallic state; he had also observed 
that zinc would precipitate brass from a cyanide solution con- 
taining ammonium tartrate. 

Dr. Gladstone remarked that Dr. Russell had called the atten- 
tion of the Society to the fact that in precipitating a solution of 
copper by zinc, the former metal was found to contain a very large 
amount of zinc. This was explained by the secondary reaction 
which takes place; the zinc salt produced being decomposed by 
the voltaic current formed by the two metals. 

Papers entitled ‘* Researches on the Paraffines existing in Penn- 
sylvanian Petroleum,” by T. M. Morgan, and ‘‘ Some Remarks on 
the Preceding Paper,” by C. Schorlemmer, F.R.S., were then read, 
Mr. Morgan finds that normal hexene boiling at 65 deg. to 70 deg. 
Cent., alan chlorinated, yields a mixture of monochlorides boiling 
at 120 deg. to 134 deg. Cent.; alcoholic potash converts about two- 
thirds of this into olefines boiling at 68 deg. to 70deg. Cent. By 
treatment of these olefines with hydrochloric acid in the cold, a 
part was converted into the chloride, Potassium acetate decom- 

ed this with regeneration of hexene. The alcohol obtained 
rom this by combining it with hydriodic acid, decomposing the 
product with lead acetate, and finally treating the hexyl acetate so 

ined with alcoholic potash, boiled at 125 deg.—120 deg, Cent., 
and had the odour of peppermint. 

The hexene which was unattacked by hydrochloric acid in the 
cold was found to yield an alcohol boiling at 132 deg.—157 deg. 
Oent. From the products obtained by its oxidation, it appears to 
be methyl-butyl-carbinol. The normal heptane from the same 
source, boiling at 96 deg.—99 deg. Cent., when chlorinated and 
submitted to processes resembling those above mentioned, yields 
two alcohols boiling at 140 deg.—141 deg. Cent., and at 155 deg. 
—158 deg. Cent. respectively. The latter is the methyl-pentyl- 
carbinol already investigated by Schorlemmer. 

Dr. Schorlemmer thinks that from Mr. M>rgan’s experiments it 
is probable that Pennsylvanian petroleum contains, besides the 
normal heptane and the isomeride boiling about {0 deg. Cent., a 
third isomeric hydrocarbon. It ispossible, however, to explain the 
author’s results in another manner. In order to decide the ques- 
tion, it will be necessary to use an absolutely pure paraffine ; that 
which appears to be best adapted for this purpose is the normal 
hexane from mannite. The author intends to examine the point 
very carefully, and also to study the derivatives of normal octane 





| prepared from methyl-hexyl-carbinol. 





The chairman having thanked the authors in the name of the 
Society, Mr. D. Ho read ** A note on Aricine.” Hesse, in his 
paper “‘ On the Cinchona Alkaloids,” refers to the very unsatisfac- 
tory state of our knowledge of aricine, the very existence of which 
he is inclined to doubt. The author, however, believes the cause 
of this is, that barks containing aricine, which were plentiful in 
commerce at the time when Pelletier and Winkler wrote on the 
subject, being valueless, have ceased to be imported. A el 
of aricine-yielding bark still existing in the collection of Mr, J, 
E. Howard, was, however, placed at the author's disposal, and he 
finds besides kinic acid and quinovine, that it contains a yellow 
colouring matter, and the alkaloid aricine whose properties and 
chemical reactions are quite distinct from quinine, quinidine, 
cinchonine, cinchonidine, quinamine, quinicine, and cinchonicine. 
It gives a specific rotary power of 63 deg. to the left for the yellow 
ray. The quantity of alkaloid was too small to enable the author 
to determine its composition. 

In reply to a question of Dr. Gladstone, Mr, Howard said that 
besides the well defined group of alkaloids, quinine, quinidine, 
ar se cinchonine, ci idine, and cinchonicine, there were 

our others occurring in reputed cinchona barks; namely, paytine, 
paricine, beerberine, and aricine, which appear to form a group 
apart. It was a point of great interest, both botanically an 
emically, to ascertain whether these occurred in any of the true 
cinchonas. Nothing was at present known on this subject. 

The chairman having thanked Mr. Howard, announced that 
Professor C, Maxwell had promised to give a lecture on the 18th 
February next, ‘‘On the amical Evidence of the Molecular 
Constitution of Bodies.” The meeting was then adjourned until 
Thursday, 17th January. 








THE Minister of Public Works in Italy has recently issued in- 
structions for preparing a map of all the roads that are required 
in that — The part relating to the islands of Sardinia and 
Sicily is y completed. 

SLoven Sewerace.—The Local Board of Health are now 
taking steps to complete the sewerage of this town, and to provide 
for the disposal of the sewage, these questions baving been from 
various causes delayed up to the mt time. The accomplish- 
ment of these objects would ly promote the ——s of 
residences along the lines of the new roads lately completed on 
Lord Harewood's estate. On Tuesday last, several of the members 
of the board, accom i by the Mr. R. B. Grantham, the 
engineer, examined district and neighbourhood, for the pur- 
pose of inspecting the sites which have from time to time been 
d as suitable for sewage farms. 
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Grants and Datesof Provisional Protection for Six Monthe. 


4129. Improvements in Pomptne and Arr Compressino Enaines, eo = 
Walker and John Frederick Augustus Pflaum, Goodman-street Works, 
Leeds, Yorkshire.—let December, 1 

4130. Improvements in S1zina and ieee Yarn, and in the apparatus 
employed therein, John Pilling, Rochdale, Lancashire 

4131. Improvements in machinery for po me Fannics or fibrous sub- 
Sonmeneving naa has and satneoel eubeteness’ Geenge Lowry, 

me! an table, an: e 
Sclford, Lacuke. sibetances, George Law, 
a improvements “in Perrotecm Heatina and Cooxino Stoves, 
liam Frederick Lotz, + gee St. Paul’s-churchyard, London. 
ass A new or i tus for Dayine Tea and other 
substances, Theodore: Pridham, Pode 4 1, East Indies. 

4134. An improvement or improvements ‘In Sprivos for Spee, and 
for other ee, Mercer Hampson Simpson, en. A com- 
poo omy Pie Frederick Hampson Simson, Sou indham, Con- 
necticu 

4136. oh. A in Portas_e Forors, John Gustavus Rolli Old 
Swan Wharf, London Bridge, London.—A communication from W. P. 
Kellogg, Troy, New York, U. 8. 

4137. Improvements in machinery or apparatus for Sagene Parer 
CoLiars and other articles, Charles Reuter, City-road, Lon 

4138, Improvements in Kins or Ovens for Burnino Tena and other 
like substances, Hermann Wedekind. Great Tower-street, London, and 
Humphrey Chamberlain, Barnsley, Yorkshire.—A communication from 
Friedrish Hoffman, Berlin. 

4139. A new machine for Darwino Stockinos and other similar articles, 
= —_ and other materials, John Arnett Turner, Burghill, near 

erefo! 

4140. A new or improved mode and means of Inpicatina the Names of 
Srreets or othe~ places, or of indicating words or numbers or devices 
on street or other lamps, applicable also for indicating the like 





4175. Im ents in the manufacture of Cansonates of Sopa, Ludwig 
Mond, Northwich, Cheshire. 

4176. — ey in the meeanens of. Aparescal, Mayovres, William 
Henry Robert Wise, Duke-street, Adelphi, London. 

4178, An improved Rasstno ¢ or Lowerina Apparatus, Alfred Kitson and 


John oo , Halifax, 
4180. An ved method of and means and apparatus for Finina 
TED ING, and PreservinG ALE, Porter, and like fermented 
beverages, liam Bruce, Birkenhead, Cheshire.—4th December, 1874. 
4181. Improvements in and applicable to Sarery ae for Sram 
Geyerators, Thomas Knight ill, Heywood, Lancashire. 
4182. Im: ents in the construction of Hor Lh, Bartas, Frederick 
ont ‘oney, Marlborough-place, Brighton, 8 
. in the Preparation of "Fooo, William Donnett 
“Stone, Oxford-terrace, Hyde Park, Loudon. 
84. Improvements in’ Wieets for TRAMWAY Carriages, Robert Had- 
“tel, Attercliffe, Ly yee | 
hinery for the fi 
em “John nent Birmingham. 

4186. New or improved Savers Fittings for Sttam Borers, to prevent 
Startins’ explosion or the injurious effects thereof, John Cullen, Falkirk, 

4187. inpvovementes in Suutries employed in Looms for Weavino, John 
Smith, Cowling. ear Bradford, Yorkshire. 

4188, ted with the Furnaces of Steam Boivers, 
a adapted for burning straw and such like fuel, Thomes 
Morgan, Cockspur-street, Charing Cross, London.—A communication 
from Robert Pearce Elworthy, Elizabethgrad, Russia. 

4189. Improvements in Hypraviic Enoines and Pumps, Peter William 
Willans, Granville Park, Blackheath, Kent. 

4100. na in apparatus for Compressino Air, William Robert 
Lake, Southampton-build , London. —A communication from Joseph 
gg ot and Guillaume | Du , Seraing, Belgium. 

4191. , consistin in the conversion of certain 
rales of the | plant Kotunie’ or Syrian allow 1 into Paper Pur and 
ALconoL, William Robert Lake, 8 Idings, London.—A 
communication frum Henri Montmagnon, Parts 


of Cur Naits and 

















on glass or other surfaces, Stephen Holness, Church-road, De Beauvoly 
Town, London. 

4141, Improvements in Te.rararuic Apraratus, partly a) ang: to 
— purposes, Stephen Mitchell Yeates, Grafton- -street, Dublin, Ire- 


4142. A eaten in Skates, James Loonard Plimpton, Bedford-place, 


on. 
4143. .~ rovements in Pencit-cases or Hotpers, Edward Wolff and 


Lewis Wolff, Great Queen-street, London. 
4144. Senpeevetnente in Paeservina Woopen Posts when fixed in the 
ground, Thomas Hale, Lime-street, London.—2nd Dece: , 1874. 


4147. Improvements in mills or apparatus for Grinpino or Repucino 
Gratin, Seeps, or other granular substances, John Greig and Charles 
Spinks, Leith, "Midlothian, N.B. 

4149. Improvements in the construction of Organs, James Baillie 
Hamilton, University College, Oxford, George Edward Wade, Soho- 
square, London, and Richard William Okes Voysey, Hamp 


4192, Imp ts in Syrinogs, Frank Wirth, Frankfort-on- the-Maine, 
Germany.—A communication from Josef Leiter, Vienna. 

4193. Improvements in Tune Brusuxs, applicable in part to other 
brushes, Thomas Nash, Great}Dover-street, Surrey. 

4194. Improvements in the TREATMENT of HypRocaRuons in combination 
with other substances, and in the manufacture of a hard material 
therefrom, Geo: Hand Smith, South ild aie, and 
Hugh Christie Paterson, George- “Square, oo Lanarkshire, N.B.— 
5th December, 1874. 

4195. Improvements in ARtivieiaL Stone, John Carrington Sellars, 
Birkenhead, Cheshire. 

4197. Improvements in Looms for Weavino Ticut Ciotus, Florimond 
Bayart and Henri Bayart, Roubaix (Nord), France. 

4198. Improvements in the means or method employed for DeriLarina 
Hipks or Skins, and in apparatus employed therefor, Edwin Conyers, 
Headingley, near Leeds, Yorkshire, and Joseph Pullen, Kirkstall, 
near Leeds, Yorkshire. 








iddlesex. 

4155. An improved Drawino ImpLement forming a rule, square, triangle, 
scale, and protractor, William Harvey Willson Campbell, Southampton- 
buildings, London. — A communication from Walter Smith, Boston, 
Massachusetts, U.S. 

4157, An improvement in Looms, John Byrd, Dudbridge, near Stroud, 
Gloucestershire. 

4159. An improved hair brushing, combing, and clipping machine, chiefly 
designed for CLeantna Horses and other animals, parts of which inven- 
tion are — to other machinery, James Henry Small, South- 
ampton-buildings, London, 

4161. Improvements in the maufacture of Horse paw ag Albert 
Huggett, Ferndale-road, Clapham, Surrey.—3rd 

8020. A new or improved Fire-escare, Philibert Frémy, Fives-Lille, 
France.—3rd September, 1874. 

3365. An improved means or method for Preventino FRAUDULENT = 
of Rattway and other Passes, Alfred Smith and George Wilson, 
Yorkshire. -—1st October, 1874. 

3901. Improvements in ‘Looms for Weavtno, Aspden Pickup Dickinson 
and William Parkinson, Blackburn, Lancashire.—20th November, 1874. 
4033. An improved Leoaiyo or Gaiter Boor, John Plant, Birmingham. — 

24th November, 1874. 

4081. Improvements in Lawn Mowers, William Parkinson, Ripon, York- 
shiro.—28th November, 1874. 

4111, Improvements in Water Gavors, Louis John Sate and Richard 
— Halifax, Yorkshire, and Joseph Hicks, Hatton-garden, 

ondon 

4112. Improvements in the Recovery of ALKALI from the liquid in which 
esparto, wood, straw, or other material has been boiled, David Adam 
Fyfe and William Hadfield Bowers, Manchester. 

4115. oy ae wong L Savurrces employed in Looms for WEAVING, and 
in the hinery o wil C) thereo: _ 
which apparatus is Anny to the and 
veneers and other woods, Charles Wright, Bradford, Yorkshire. lst 
December, 1874. 

4135. Improvements in Looms for Weavino, Thomas Longworth und 
Francis{Lloyd Jones, Blackburn, Lancashire. 

4145. Improvements in mechanism or apparatus for TrawsmirTinG and 
Mu tipLyino Rorary Morion, Mercer a ampson Simpson, Birmingham. 

-A communication from Frederick Hampson Simpson, South Wind- 
ham, Connecticut, U.S. - 2nd December, 1874. 

4146. New or improved mechanism for PRePARING ORANOK Peetu for 
eee, David McDonald and John McDonald, Glasgow, Lanark- 
shire, N. 

4148. Improvements in Sionat Apparatus for Cottieriss and other 
similar purposes, William ncashire, 

4150. Improvements in the modo of CLEANING CoTron Waste and in 
— the fluids employed therein, Alfred Ford, Woburn-square, 

ondon. 

4151. Improvements in apparatus for Distrisutino or Spraytna Scents 
and Liquips generally, Johann Maximilian Plessner, Golden-squaro, 
Regent-street, London, 

4152. Improvements in the method of and _——¥ for Coottna, 
Rerrioeratino, and Makino Ice, Martin nson, Southampton- 
buildings, London.—A communication from John McGouch Beath, San 
Francisco, Valifornia, U.8. 

4153. Improvements in tho means of and a tus for | CraRiryiNno CaNnr 
Juice, the same being also P li to the of bi-su + aged 
of lime or other Ipk gas, or carbonic acid 
other gas with an alkali, Bristow. Hunt, Serle-street, Lincoln can, 
London,—A communication from John Gird wood, Kingston, Jamaica. 

as Improvements in Rippon Looms, Alfred Vincent Newton, Chancery- 
lane, London.—A communication from J. J. Schwartz, Gross Ammens- 
leben and Bleiche, near Magdeburg, Prussia. 

4158. Improved means or method of Ctarirvina Impure WATER or 
Sewace, and prepari| > a or sludge for re-use, Rupert 
Goodall, Armley, near Yorkshire. 

4160. Improvements in the Propuction of Curvep ELectroryre Printina 
Piates, William Loftin, Charles-street, Camberwell-road, aun, 
William Koolman, Stamford. street, Blackfriars-road, Surrey, an 
and Alfred Joel Isger, Laburnum Villas, Lausanne-road, Queen’s-road, 
Peckham, Surrey. 

4162. Improvements in the Musicat Instrument known as the Pyro- 
ruonr, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Georges Eugdne Frédérto Kastner, Paris, — 3rd 
December, 1874. 

4163, Improvements in AXLe-noxes for lomuenres and other railway 
vehicles, James Atkinson Longridge, Clapham, 8 

4164. Improvements in ——— for | REeMovina Drab > Cannes in Crank 
Suarts, especially applicable to hand pumps, John Davison, South 
Shields, Durham 

4166, Improvements | in Breecn-coapino Cannon, William Morgan-Brown, 

London.—A communication from Gustavus 
Palmer Harding, Rue du Helder, Paris. 

41067. Improvements in machinery or apparatus for Removina the 
““Wmip” of Larrer CLotn or other fabrics, James Burnett, Kilmarnock, 
Ayrshire, N.B. 

4168. Improvements in the method of and apparatus for ConpEnsixo 
SreaM or Vapour, and applying to useful L wal greed the liquid of con- 
densation and the ee medium pate which heat has been absorbed 
or taken up, Auguste aire, Barnes Villas, Lonsdale-road, Barnes, 
Surrey.—A communication from M. Emile Fourlinnie, Lille, France. 

4169. Improvements in Winpow Guarps, James Dickie, Glaagow, Lanark- 
shire 

4170, Imp: sovements in TreaTiva Grain and Sseps for Decorricatina 
and Po.isuiwe purposes, and in mills or apparatus therefor, J 
August tone Buchholz, Ravenscourt-square, Hamwmersmith, 
Middlese 

4171. lesprovements in Courtines for Ratuway eg = he and LCoasasem, 
and in apparatus for adjusting the samo, W: 

—_ uildings, London.—A communication from ¥~ >> . 


an ‘an mn tmaproved mode of Preraninoe or Treatina Siix, Cyprien Mario 
‘otay, Lyons, France. 
4178. Improved ILLUMINATING APrARATus for use in dental and surgical 
operatio Ch ide, London. 
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4174. Tmaprovomenta in Rearing =< Mowina aco, ae 
Hornsby, James Edwin Phillips, John Innocent, and George Thomas 
Rutter, Bpittlegate Ironworks, halon Lincolnshire. 


4200. I ts in Carsoretrers, John Henry Johnson, Lincoln’s- 
inn- fields, London.—A communication from James F. Lockwood and 
George E. Lockwood, Saint Louis, Missouri, U.8. 

4202, An improved method of STaMPINe or Pressina Designs on Merais 
ot & the Dies for that purpose, Samuel Smily, Upper Clapton, 

ndon. 

4203. Impaovements in Tramways, John Faulkner, Mancheste! 

4204. An mproved DRawino Compass, William Harvey Willson | Cam bell, 

London. — A communication from Walter 
Smith, Boston, Massachusetts, U.S. 

4205. Improvements in Sewine Macutnes, Henry Loman, Over Darwen, 
Lancashire, 

4206. New and improved Comasustiste Coat Bricks, and machinery for 
comgueang and solidifying the same, Henri Adrien Bonneville, 
0) 





Piccadilly, London.—A communication from Simeon Oustalet, La Vil- 
_? France. 
4207. I in hinery for Spivnina and Dovstiine, John 





Smith, “Oldham, Pasuins ith. December, 1874. 

4208. Improvements in the manufactiire of Knives for Rearino and 
Mow1no Macuines, Samuel Osborn, Clyde Steel and Ironworks, Shef- 
field, Yorkshire 

4210. Improvements in Cracutar Saw Bencues and Woop-currina 
MacuiNnes worked by hand or steam power, William Blackett Haigh, 
Oldham, Laneashire. 

4211. Improvements in Fasreninos for Doors, especially 4hose of railway 
—_ and other vehicles, Montague Davenport, enhall-street, 

ndon. 

4212. Improvements in Steam Pumps and Pumpina Enaines, John 
Wolstenholme and Charles Thorpe, Radcliffe Bridge, Lancashire, 

4213. Improvements in Steam Pumps and Pumpino Enaines, Goorge Ash- 
worth and Elijah Ashworth, Manchester. 

4214. Improvements in Castors, Richard Wright, Higb Gingerfield, 
Richmond, Yorkshire. 

4215. Improvements in the Distititation of CarRBonacgeous MATERIALS 
and the Propuction of Cuarcoat and Coxe, and in apparatus for that 
perp, Jonathan Ireland, jun., Edward- street, Broughton-lane, Mun- 
chester. 

4216. Improvements in machinery or apparatus for Trimmina or 
ORNAMENTING Faprics and ARTICLES of Dress, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Leopold Salo- 
mons, Paris, 

4217. Improvements in the formation of the bore or interior of Gun 
Barre.s, William Robert Lake, London.—A 
communication from John Lon, Kerr, Alle shany, Pennsylvania, U.8. 

4218. Improvements in Lanp and Marine Borcers and their Furvaces, 
and also in Fornaces used for the manufacture of Inon and other pur- 

, Simon Regan, Bow, London. 

4219. An improved Reversisie Hew for Boots and Sxogs, William Jones 
and Henry Northing Box, Manchester. 

4220. A new application of wood ane mf laths in Page necee with ee 
cord or other flexible material in 
Portaste Lartice and Trevis Won. William Gtovensen, Kingston- 
upon-Hull, Yorkshire, 

4222. Impr in tus for CLeaninao Tin Prates, Terne 
Pcates, and other Merat-coatep Ptates, John Thomas, Edward 
gad Morris and Fredert’ Edward Abel, Penclawdd, Glamorgan- 
shire. 

4223. Improvernents in Cour.inos for Suarrs, Rops, and other articles, 
John Garrett Tongue, 8 Chancer -lane, London. 
—A communication from Stnelake Stuart, New York, U. 

4224. Improvements in the construction of Governors or Reout. ATORS 
for Steam and other Morive Power Enoines, Isaac Cowles Cotton, 

ween Victoria-street, London.—A communication from Aaron R, Klein, 
‘ew Jersey, U.S.—8th December, 1874. 

4227. Improvements in Gas Burners parts of which are applicable to 
other gas fittings, and in the method of constructing and manufacturing 
ber — William Thomas Sugg, Vinvent Works, Vincent-street, West- 
minater. 

4235. Improved Economisers for Heatinc the Frep-water of Stream 
Borvers, John Prestwich and Joseph Pimbley, Farnworth, Lancashire. 

4237. Improvements in means or apparatus or DiscwaRGine AIR and 
Water of Conpensation from Vessecs Containino Steam, which im- 
provements are also applicable in the construction of a steam reducin, 
or diminishing valve, and for automatically controlling the dampers o: 
steam boiler furnaces, John James Royle, Pendleton, cashire. 

4241. Improvements in Srwino Macutnes, and accessories thereto, Henry 
Bland, Luton, a 

4243, 1 t of Casxs, and in machinery 
employed th therein, tdmoud Philipps, and Honoré Pinet, Rue des Deux 

ares, P 




















4245. Imp ts in hinery for seodagy = 3 and Spinnine Fax, 
_——, ae and other fibrous “substances, Arthur Tredgold Lawson, 
ire, —! December, 1874. 


4249. Imgrovemente in method of Constructixo and Formine 

eae tad and Paraso.s, Richard Mudford Pyne, Great Winchester- 
ndon. 
|. aha roved apparatus for Ostarnine Licut and Heart, John O'Connell 
eston-super-Mare, Somersetshire. 

4358. "lmprovenen in Grapnets for Raisina SUBMARINE Castes, Walter 
Claude Johnson, Old Broad-street, London. 

4255. Improvements in Borters for Steamsuips, William Edward Bovill, 
Great y ane -street, Westminster. 


4259. An improved ap tus for Srampinc and ReorstTerine Tickers, 





applicable also to 9 un where Sn and eateries is 
comet, John Copland. rockbank, South Holborn, 


4263. Improvements in Wrinoine and other Macuines, Alexander Mel- 
ville +" Meee lane, London. — A communication from Jules 
Decoudun, P. 

4265. oral ara in Rattway Wuee s, Richard Norton = Hudson, 
New York, U.8., and Albert Benton Pullman, § 

London. —10‘h December, 1974. 








Inventions Protected for Six Months on the Deposit of 


Complete Specifications. 
4225. Improvements on Sewina Macuines for stitching sacks, an] 
and for other like purposes, Howard Pratt Garland and An 


San ae Francisco, California, U.8.—9th December, 1874. 
4226. Improvements in Sewine Macutnes for hemming sacks or bags 





and other fabrics, Andrew Jackson Gove, San Francisco, California, 
U.S.—0th December, 1874. 

4231. Improvements in Governors for Stzam Encines, George Haseltine, 
Sonne, Lenten. —A communication from Junius 
Judson and Mg bald Cogswell, Rochester, New York, U.8.— 

4233, Improvements in ggg rc for CasTING, PREssINa, and CONDENSING 
Meta, George Haseltin: don.—A com- 
munication from John Blake Tarr, aan, Massachusetts, U.s8.— 

9th December, 1874. 

4258. Improvements in the Construction of Satoows, Canins, FLoors, 
and PLatrorms having Ax1at Motion on Boarp Suir, and in apparatus 
employed for veguieting © and controlling their motion, He r, 
Queen-stree' Cannon-street, London.—10th December, 1874. 

4283. Improvements in Lamps, parts of which i rovements are appli- 
cable to s ing or clock movements generally, John Henry by oes 
Lincoln's-inn London.—A commteaniontion from Robert Hitch- 
cock, John Morton Sigourney. and William Van Vranken Rosa, Water- 
town, Jefferson, New York, U.S.—12th December, 1874. 

4308. po) otha relatin; ig to Serino Motors for Szwino oe 

and uses, Nich Jenkins, New Haven, Connecticut, U.8.— 
14th December, 1874. 

4321. Improvements in RerricgeRatina Apparatus, George Haseltine, 
Southampton-build! London.—A communication free. John Jones 
Bate, Brooklyn, New ‘ork, U.S.—15th December, 1874. 











Patents on which the Stamp Duty of £50 has been Paid. 


$443. Cuntivation of the Soi. by Powsr Enornes, John Greenslade, 
Southminster, Essex.—20th December, 1871. 

$486, Opratnina ANTHRACENE, Henry ‘James Fenner, Park-place, Green- 
wich, Kent, and Frederick Versmann, Fenchurch-street, London.—23rd 
December, 1871. 

3408. AuxiLiaRyY Siouts for Fire-arMs, a Macredie Mure, Newtown- 
ards, Down, Ireland.—16th , 187 

$429. Turasnino Macuines, John Chaplin: Willsher, Gracechurch-street, 
London.— 18th December, 1871. 

$416. Generatina and Puriryina Gases, Alexander Melville Clark, 
Chancery-lane, London —16th , 1871 

$480. Horstina Apparatus, Alfred Vincent Newton, Chancery-lane, 
London. —18th December, 1871. 

$487. Baas and Poucues, ‘James Archibald Jaques, Tottenbam, London.— 
19th December, 1871. 

$459. Depositina NicKEL upon Merats, &c., John Unwin, Sheftield, York- 
shire.—21st , 1871. 

$461, Governor for Motive Powgr Enoines, Thomas Fawcett and James 
Coulter, Dewsbury, Yorkshire.—21s 

$419, Bepsreaps, &c., Joseph Wood, hoster.—18th D ber, 1871 

3490. MounTING STEREOTYPE PLares, &e., Robert Purdy Tickle, Bher- 
borne-street, Blandford-square, London. 97th December, 1871. 

3508. Breakina Stones, &c.. John Henry Johnson, Lincoln’s-inn-fields, 
London. —28th December, 1871. 

$434. PorTLanD and other Cements, Henry Reid, Herne Bay, Kent.— 
19th December, 1871 

$446. ORNAMENTING, ‘&e., Harp and Uneven Svussrances, William Henry 
McElcheran, Cross- -street, Finsbury-place, London. — 20th December, 
1871. 


Patents on which the Stamp Duty of £100 has been Paid. 

3591. Tinnep LeapeN Pipes, ee Edward Newton, Chancery-lane, 
London.—17th December, 1867. 

$643. Sorrenino Jute, &., William Walton Urquhart and Joseph Lind- 
say, Dundeo, N.B. 23rd December, 1867. 

$627. BorLine Size, James Kenyon, Blackburn, Lancashire.—2lst Decem- 
ber, 1867. 


Notices of Intention to Proceed with Patents. 

2722. Can Reptacers, Elisha Newcomb, Westbrook, Cumberland, Maino, 
U. ‘8. —6th August, 1874. 

2765. Tramway Cars, &c., Joseph Henry Betteley and Thomas Sharer, 
Gracechurch-street, London. 

2766. Dryina TexTILe Fasrics, John Stott, Wardle, and John Barker, 
Todmorden. 

767. EMBROIDERING Apparatus, Alfred Vincent Newton, Chancery-lane, 
London, — A communication from George M. Ramsay.—l0th August, 
1874. 

2769. Beveu. ino the Epoes of Carpsoarp, Louis Antoine Lendgre, Paris. 
—A communication from Auguste Durr. Lith A ugust, 1874. 

2779, Stoves, Edwin Sykes, Masborough. 

2781. Steam Enotne Lusricators, Jesse Lumb and Sam Bottomley, 
Folly Hall, Huddersfield. 

2786. Concrete FLoors and Roors, Alexander Payne, Storey’s-gate, 
St. James’s Park, Westminster,—12th August, 1874. 

2788. FASTENINGS for SouitairEs, &c., John Richards, Birmingham. 

2791. ExTractino SoLuspie MATIERS from Woop, &c., Paul Chenaillier, 
Place Voltaire, Paris. 

2797. Taps and VA.ves, Francis St. John Jones, Worcester. 

2800. Avromatic Courter and Burrer for Raitway Rowtine Stock, 
Frederick John Cheesebrough, Water-street_ Liverpool.—A communica- 
tion from Oldknow Pooley. 

2802. Osraininc Ammonia from Waste Propvucrs, &c., Michael Henry, 
Fleet-chambers, Fleet-street, London.—A communication from Joseph 
Alfred Ferdinand Lair.—13th August, 1874. 

2812. Surptyinc Foret to Furnaces, Thomas Henderson, Liverpool.— 
14th August, 1874. 

2814 Fonwaces, George Reston Wood, Wishaw Ironworks, Lanark, N.B. 
—L5th August, 1874. 

2827. BricKMAKING and Pressinc Macuines, Thomas Constantine Faw- 

cett, Leeds. 

2832. Sewino Macuines, George Haseltine, Southampton-buildings, 
London.—A communication from Samuel Hahn.—17th August, 1874. 

2888. Brakes for Carts, &c., James Mander Houghton, Edgbasto 

2839. SecuRine Rivainas to Roors of ButLprxos, George Frederick Lee 
Meakin, Martin’s-lane, Cannon-street, London. 

2844. IRONCLAD and other Vesse.s, Richard Robert Loane Rosoman, 
Highlands, Itchen Ferry. 

2846, Generation of Steam, &c., Barnabas Russ, Little Ilford. 

2947. Gas, Barnabas Russ, Little Ilford.—18th August, 1874. 

2854. Lapies’ Dress Suspenpers, Henry George Avery, Clifton-road, 
Down's Park-road, Hackney, London. 

2855. Merautic and other OXES, Diedrich Leonardt and Hezekiah 
Hewitt, Birmingham. 

2858. STocK1Nas, Thomas Appleton, Lower Broughton-road, Manchester. 
19th ana, 1874. 

2867, Stoves, &c., beter y Truswell and Richard Wainman Holden, 
Sheffield. —20¢h "August, 1 

2882. Rattway and other CARRIAGES, Michael Henry, Fleet-chambers, 
Fleet-street, London. — A communication from Henry Giffard.— 21st 
August, 1874. 

2888. Tannino Hives, Richard Hamlyn, Shalford, and Henry Laurence 
Farrer, Gosden Tannery, near Guildford. —22nd August, 1874. 

2890. RoLiine Stock of "Rattwavs, &e 2: Cl jaeton Fidler and William 
J. Cockburn-Muir, Victoria —24th August, 1874. 

2905. Mera Snow Tasers for ye Bart purposes, Frank Trevisany, 
Fentiman-road, Cla pham- -road, Surrey.—25th August, 1874 

2921. Rorany Wes Paintina Macuines, George Ashley Wilson, Liver- 

ll. 


gon. Stavonterino Oxen, &c., Robert Baxter, Ealing Dean.—26th 
August, 1874. 

230. Furnaces, William Alexander Lyttle, The Grovo, Hammersmith.— 
27th August, 1874. 

$116. Raitway Carrie Trucks, &c., Charles Frederick Dorn, Duke-street, 
Bloomsbury, London. 

8118. Furnaces for SMELTING aeneane Orns, &c., mend William Plum, 

near 8 —tl 

$522, Arrrxina Lanes to Borruss, &.. Thomas J mes Martin, Rochester- 
road, Ken Town, London.—18th October, 1874 

8648. Goveasons and Suripe VaLves, Arthur Rigg, Fenchurch-street, 
London.—28rd October, 1874. 

6 Liquips, &c., George Mackay, Edinburgh, N.B.—30th 

tober, 5 

8766. Soar, Edmund Edwards, Southampton-buildings, Chancery-lane, 
London,-— A communication from Robert Freeland. —31st October, 1874. 

8780, TreaTinoe SoLutions containing Mera.s, &c., George James Snelus, 
Workington, —2nd November, 1874. 

8792, Caruurettine Air, &c., Thomas Burke Fogarty, Warren, Massa- 
chusetts, U.S —8rd November, 1874 

8877. Pur for Paper, Aloxander Melville Clark, Coenen ae London. 
—A communication from Jules Edmond Chamas, Lo is Delph in Prosper 
Bouju, and Marcelin René Bouju.—10th November, 1 

7“ a8 Purtriers, Willtam Thomas Walker, Highgate 20th November, 


4010. Locxino and Intenvockina Ports and Stenats, &o,, William 
Baines, Oakfield House, Handsworth. -- 21st November, ag 

4004. Exrractino Juice. &c., from Sucar Cans, Geo 
Water-street, Liverpool. - ‘A communication from Wi 

4100. Steam Bor Edward Brewer, Chancery-lane, London. — 
A communication Christian Rudol; 

= yy and ty mee Ay Strate . _ Tipe, George Augustus 


of Man,—30th Ne 
.. cae [ee gh Louis John Crossley tnd Richard Hanson, Halifax, 
and James J 


en, London.—Ist December, 1874. 
4130. Sizivo and Prerarine Yary, John Pulling, 
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4144. Preservinc Woopen Posts, Thomas Hale, Lime-street, London.— 
, 1874. 
#163, Axie-poxes for Locomotives, &c., James Atkinson Longridge, 
Clapham 


4176, Terenas. Manvres, William Henry Robert Wise, Duke-street, 
Adelphi, Westminster. 

4180. Finina and Borriine Axe, &c., William Bruce, Birkenhead.—4th 
December, 1874. 

4197. Looms for Weavine Lion Ciorus, Florimund Bayart and Henri 
Bayart, Roubaix Chord), France. 

4204. Drawino Compass, William Harvey Willson Campbell, Southampt 
buildings, London. — A communication from Walter Smith. — 7th 





December, 1874. 

4214. Castors, Richard Wright, High Gingerfield, Richmond. 

4215. Distitumse Carnnonaceous Mareriacs, &c., Jonathan Ireland, jun., 
Edward-street, Broughton-lane, Manchester. 

4216. Trowmino or OnNaMeNTING Fasnics, &c., John Henry Johnson, 
Lincoln’s-inn-field*, London.—A communication from Leopold Salo- 
mons, Paris.—Sth December, 1874. 

4258. SaLoons, Cains, &c., Henry Bessemer, Queen-strect-place, Cannon- 
street, London.—10th December, 1874. 

4308. Srrina Motors for Sewina Macutnes, &c., Nicholas Jenkins, New 
Haven, Connecticut, U.8.—l4th December, 1874. 

4321. Rerrioeratina Apparatus, George Haseltine, Southampton- 
buildings, London.—A communication from John Jones.—L5th December, 
1874. 

All persons having an interest in aay beet one of such applications 
should leave particulars in writing of their objections to such applications 
= yo — of the Commissioners of Patents within twenty-one days of 

its date. 


Lisc of Specifications published Cues the week ending 
19th December, 1874. 


1343, 1s.; 1442, 104,; 1446, 38. 4d.; 1462, 1s.; 1520, 1s.; 1525, 6d.; 1527, 
1s.; 1546, 6d.; 1552, 10d.; 1561, 1s.; 1569, 10d.; 1575, 6d.; 1576, 2s.; 1580, 
10d.; 1596, 10d.; 1599, 8d.; 1610, 10d.; 1616, 1s. 4d.; 1623, 10d ; 1626, 8d.; 
1635, 10d.; 1637, 4d.; 1638, 8d.; 1639, 10d.; 1640, 4d.; 1645, Sd.; 1646, 4d.; 
1648, 4d.; 1649, 4d.; 1651, 4d.; 1652, 4d.; 1653, 4d.; 1654, 4d.; 1655, 4d.; 
1656, Is. 4d.; 1660, 6d.; 1661, 4d.; 1603, 4d.; 1664, 4d.; 1665, 4d.; 1666, 4d.; 
1668, 4d.; 1669, 4d.; 1670, 4d.; 1672, 4d.; 1673, 4d.; 1675, 10d.; 1678, 6d.; 
1479, 4d.; 1688, 4d.; 1684, 4d.; 1685, 4d.; 1086, 84.; 1687, 4d.; 1689, 4d.; 
1692, 4d.; 1694, 84.; 1696, Sd.; 1698, 1s.; 1699, 4d.; 1700, 4d.; 1702, 8d.; 
1705, 4d.; 1707, 4d.; 1708, 4d.; 1709, 6d.; 1710, 4d.; 1712, 4d.; 1718, 4d.; 
1714, 4d.; 1718, 1s.; 1719, 1s. 4d.; 1720, 4d.; 1722, 4d.; 1728, 4a.; 1725, 4d.; 
1731, 4d.; 1782, 10d.; 1784, 4d.; 1735, 6d.; 1736, 4d.; 1738, 1s. 6d.; 1742, 
6d.; 1743, 8d.; 1775, 10d.; 1788, 6d.; 1804, 3s. 2d.; 1815, 8d.; 1843, 8d.; 2032, 
4d.; 8097, 10d.; 3186, 1s.; 3217, 4d.; $252, 6d. 









»" Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must bo 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ton-buildings, Ch 'y-lane, London. 
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ABSTRAOTS OF SPECIFICATIONS. 


1981. Pvpp.tne Iron, B. Lowe, Holbeck, and J. 8. Beatson, Shefield.— 
Dated 8th June, 1874. 

The interior of cupola is lined with firebrick, the bottom provided with 
agitator having horizontal rotary motion. The metal is afterwards put in 
balling furnace. 

984. Cookinc Urensiis, F. Zysel and J. Funkenstein, Whitechapei.— 

Dated 8th June, 1874. 

The features of novelty in this case are, First, fixing a cast or wrought 
iron bottom to tin cooking utensils ; and Secondly, strengthening the 
handles thereof, especially projecting ones, by fixing to such handles and 
the bodies of the utensils a strip or strap of tin or other sheet metal. 
1999. Puncnine Hoes in Carns Usep in Jacquarp Macuines, W. 

Bowker, Eecles.—Dated 9th June, 1874. 

This invention relates to repeating punching machines used for re- 
wating sets of pattern cards used in Jacquard machines, and consists of 
Engvewed arrang ts and binations of vertical punches, vertical 
selecting rods, and horizontal selectin; needles, actuated upon by the 
pattern cards to be repeated, the blank cards to be punched being moved 
upwards against the selected punches ly eccentrics ; and for giving the 
pattern card cylinder a variable motion there is a peculiarly shaped cam, 
which cam is also applicable for workiny the pattern cylinders of Jacquard 
machines and dobbys used in looms for weaving. 

2071. Oxipistne Anturacens, C. Rumpff, New York.—Partly a communi- 
cation from F. Bayer, F. Weskott, and A. Siller, Barmen, Rhenish 
Prussia.— Dated 15th June, 1874. 

The features of novelty which constitute this invention are obtaining 
anthraquinone from anthracene by a new orimproved dry process, and in 
converting the anthraquinone so obtained into cdlouring matters suitable 
for dyeing and printing. 
21G1. Sream Boirens, W. A, R., and J, Sanderson, Galashiclse.—Dated 

22nd June, 1874. 

This invention relates to improvements in boilers of the ‘‘ French” or 
** elephant” kind, these imp t isting in the introduction of 
flues in the lower compartments, making such flues inclined and taper so 
as to give room for a manhole at one end, and providing them with trans- 
verse conical water tubes arranged helically, in arranging also external 
return flues, and providing them with flaps or shutters to rogulate 
draught, and to cause the hot gases to impinge on the boiler surface. In 
boilers of this kind intended to work at extreme pressures, or having an 
extra number of transverse water tubes, the shell is strengthened by over- 
lapping the —— of the tubes, and riveting the overlapped parts to the 
shell and to each other. For marine purposes the upper compartments 
are divided by plates to prevent the lashing of the water. 

2226. Preranine Sewina Tureaps, B. Weild, Longsight.—Dated 27th 
June, 1874. 

Instead of treating soft threads by the hank process, the petitioner 
proposes to treat them by the process in use fer polishing threads, com- 
monly known as the warp process ; the “ chains,” after being bleached or 
dyed, are wound upon three brass beams geared together and driven by 
cone drums, the mechanism having a brake for stopping th. machine 
quickly. The invention also relates to improvements upon he thread 
polishi hine patented by William Weld, No, 539, a.p 1868, and 
consists in applying a brake or brakes in connection with the strap guide 
and a self-acting stop motion when a thread breaks. 

2292. Brake ror Cranes, Wincues, &c., J. A. R. Bourgougnon, Paris. 
—Dated 2nd July, 1874. 

This invention relates to an automatic brake applicable to cranes, 
winches, and other lifting or hauling mechanism. A sliding clutch 
mounted loosely on a shaft hetween a loose ~~ nm geared with the mecha- 
nism and a brake wheel fixed on the shaft, has on its one side inclined 
teeth fitting corresponding teeth on the pinion, and on its other side has 
a cone fitting a conical seat in the brake-wheel. When the gearing is 
worked so as to lift or haul the cone of the clutch is withdrawn by the 
one incline of the teeth, so that the mechanism is free ; but when the 
load tends to drive the hani in the opposite direction the cone of 
the clutch is pressed into the conical seat of the brake-wheel, so as to stop 
the mechanism or bring it under the control of the brake, 

4086. Sicnatiine Trains, J. Clough, Bradford.—Dat 28th November 
1874 














Upon the track of railway is placed three insulated rods, to which are 
connected at intervals batteries from which currents are transmitted to 
engine or guard’s van by means of three wheels attached to the train and 
running upon the insulated rods. To these wheels wires are attached 








tensile adjustable frontfbutton straps and auxiliary back straps, extensile 
or adjustable. The Third part of the invention consists te rings, 
two lder straps, a tion strap, and back button straps combined 
and arranged in a peculiar manner. The Fourth part of the invention 
ists in P s having their shoulder straps cted at their 
rear ends to a single ring, in combination with two separate extensile 
and contractile back button straps extended through the said rings and 
ore meg with slides. The Fifth part of the invention consists in a com- 
ination of separate extensile and contractile button straps, a single 
ring, a back connection, to shoulder straps, and four separate extensile 
and ccmtractile front button straps. 
1953. Movements ror Pencit Cases, W. B. Wiley, Birmingham.—Dated 
5th June, 1874. 

The invention relates, First, to a novel mode of forming the screw or 
part known as the coil box. The invention relates, Secondly, to improve- 
ments in the construction of the propeller to work within the screw or 
coil box so as to retain the hook of the propeller within the worm of the 
screw. The invention relates Thirdly, to improvements in what is known 
as the automatic movement which is employed for pushing out the last 
portion of the lead from the propeller. 

1955. Susstirvre ror BeLLows 1x OrcaNs AND HaRmoniums, S. Guerra’ 
Hanover-square, London, —Dated 5th June, 1874. 

The novelty of this invention consists in doing away with the annoyance 
of having to use the feet when playing on organs or harmoniums, the air 
being introduced naturally by the apparatus into the instrument. As 
also in church organs by doing away with the hand levers, and taking 
much less room than the appliances which are now in use, and 
allowing the organ to be played at once, without any required assist- 
ance. 


1956. Ax.r Boxes, 7. Dobson, Liverpool.— Dated 5th June, 1874. 

This invention consists of forming on the upper surface and under 
surface respectively of any suitable description of axle box a diagonal 
transverse groove or slot at an angle of about forty-five degrees. The 
axle-box is distinct from and unattached to the frame of the carriage, but 
is kept in position longitudinally by a pin, stud, roller, or other suitable 
provision which is attached to the frame of the carriage and takes into 
the diagonal transverse grooves before mentioned. The axle-box is 
further kept in position longitudinally by a stud or provision, which is 
carried by a frame or bracket underneath the axle-box, and which stud 
or provision takes into the diagonal transverse groove on the underside of 
the axle-box. The axle-box is provided with a flange or other suitable 
provision to act as a stop for too great transverse travel. Tho axle-box is 
also provided with a bracket which carries the break rods so that the 
breaks travel with the axle, and are thus always in proper position with 
the wheel they operate upon. 

1958. Carnsuristne Atmospueric Arr, J. 7. Stacey and J. Lace, Newbury. 
Dated 5th June, 1874. 

The main portions of the apparatus consist of a receiver and generator. 
Air is forced from the receiver into the generator, which latter consists 
of a series of cells filled with sponge or other absorbent substance, the 
same being saturated with oil or hydrocarbon fluid capable of being 
volatilised at a low temperature, The air in its passage over or through 
the absorbent substance becomes saturated therewith, and can be applied 
to any suitable = “ec. The apparatus is provided with all necessary 
pipes, cocks, and other appliances. 


1959. Taeatine Sewace anv ArtiFiciaL Fue., W. A. Hughan, Southport, 
—Dated 9th June, 1874. 

The petitioner throws into closets, sewers, or sewage tanks, a preserving 
powder to prevent decomposition, which he calls the sanitary powder ; 
then he adds a second powder which causes the manurial products to be 
precipitated, which he calls the precipitating powder; he then drains off 
the water by downward filtration, and the residuum is mixed with hot 
superphosphate manufactured in the usual manner, and in about twenty- 
four hours becomes a dry sewage phosphate manure or night-soil phos 
phate. The petitioners form the above-named sanitary powder of Portland 
cement or like materials, sulphates of soda, magnesia, and potash, mixed 
in oil (mineral oil preferred) until of a consistency of mortar, and decom 
posed by sulphuric acid, well-boiled, and when dry is ready for use. He 
also manufactures a powder for the same purpose from material such as 
kainit and sea-weed boiled with clay (China preferred) and soda waste, 
all reduced to pulp until saponified, the mass being then treated with 
sulphuric acid. The precipitating powder is formed of Portland cement 
or like material with a little fluorspar mixed, soaked or set in oil, mineral 
or the distilled oil from the carbonisation of coal ashes hereinafter men- 
tioned, until indurated and then powdered. For use in dry closets the 
petitioner forms a powder from the carbonisation of coal ashes in gas 
revolving retorts, the gas and oil being collected. The cinders are 
separated and the black ash portion is the powder for closets. The 
contents of the closets and powder are mixed with animal cement 
powder, viz., farm yard manure (or rich street sweepings or sea- 
weed) triturated in a mill with diluted sulphuric acid (or plaster of Paris), 
and further incorporated with clay and quartz or sea-weed until capable 
of being moulded into bricks, which are dried, calcined, closed from, and 
then burnt in the open air as cement until all the charring has disappeared ; 
the result of the mixture is a rich nitrate manure. The fuel is formed 
by mixing peat, pulp, sand, and clay with Yorkshire or other similar 
lime, and slacking in closed vessels, The ashes from this fuel form a good 
Portland cement. 

1960. IxpicatTino rue Rate or Rotation or Suarrs, J. Taylor, Norland- 
square, Notting-hill.—Dated 5th June, 1874. 

It consists of a continuous tube in the form of an inverted syphon with 
the legs joined at both ends so as to form a continuous bore, in which 
liquid hermetically sealed. This tube is so placed in a vertical position 
that one of the legs is in the axis of motion while the other’ revolves 
round it, the axial leg carrying the scale on which the number of turns 
or rate is shown by the level of the liquid within. The other leg is ex- 
panded at its upper part, and is also contracted at one part of the bore to 
steady the motions of the liquid within. This apparatus is so mounted 
that it automatically maintains its erect position even when subject to 
such disturbances as would arise from the rolling of a ship. 

1962. Generation, Srorinc, and AppLicaTion or Heat axnp Mecnant- 
cat Power, J. S. Russell, Sydenham.— Dated 5th June, 1874. 

The novelties which constitute this invention are chiefly the utilisation 
of the products of combustion in producing mechanical power just as 
those of the steam boiler are utilised. The steam gases of the boiler and 
the fucl gases of the furnace are used to work — together or separ 
ately. The two sets of gases may also be combined. The gases may 
possess chemical value and have chemical applications in addition to 
their mechanical value. These gases are stored or used in storing other 
gases or compressing them and forming reservoirs of power. The gene 
rated heat and power are applied to locomotion on land or water by 
boilers much lighter, stronger, and more ee by mechanical 
appliances insuring convenience and durability. 


1963. Trimuine, A. Bische, Schwelm, Prussia.—Dated Sth June, 1874. 

This invention relates to trimmings such as velvet, braid, ribbon, or 
galoon, and consists in the combination of a mixture of filaments arising 
from vegetable and animal matters, such as cotton, silk, wool, worsted, 
and other yarns, rovings, slivers, or threads woven, spun, or twisted with 
fibres of silver, steel, copper, brass, or other metallic threads, either 
singly or in conjunction, such threads when desired being stained, dyed, 
or otherwise coloured to suit or harmonise with the colour of the velvet, 
braid, ribbon, or galoon, as the case may be. These metallic threads, 
which are employed as woof, are woven, spun or twisted over thick warp 
threads, waa latter are withdrawn when the material leaves the loom, 
so that the surface appears hollow, ribbed in its length. By the special 
application of these metallic woof threads in the manufacture of the 
articles named the result is a brilliancy of display equal to jet or even 
morsels of diamonds, and whose best effect is produced by gas, lamp, or 
any artificial light. Although here described as forming ribs along the 
material, patterns and designs of infinite variety may be effected by the 
mbination of matters alluded to, 














communicating with magnets on engine or guard's van. The alternate 

ing of contact of these rods right and left enables the driver or guard 
to know that a train is or is not one mile-or the distance the batterics 
are apart—ahead of train in motion. 

4109. Harvestinc Macnines, R. W. Lake, Southampton-buildings, 
London—A communication from J. F. Gordon, Rochester, U.S8., J. M. 
Currier, Ottawa, and C. C. Colby, Stansted, Canada.—Dated 30th No- 
vember, 1874, 

This invention relates to improvements on the invention described in 
the specification of former letters iin dated 24th May, a.p. 1873, No. 





1883, and it consists more especially in mounting the binding mechanism 
upon a reciprocating frame, and in the employment of an automatic locking 
device to govern the movements of the same ; in providing for the folding 
up of the said frame and its carrier bars for the purpose of permit 
the machines to be driven through o: gate’ ; in greatly a 
the method of operating the wire clamping jaws and the twister ; 
so in providing a simple dovice for compressing the guard while the 
wire band is being applied; and in the introduction of a wire trot 


1966. Transmitrine TeLecrarn Sianaus, J. W. Brown, Leadenhall-street. 
—Dated 5th June, 1874. 

This invention relates to the working of chemically printing and reading 
telegraphs, the object being to increase the oseee of transmitting to 
receiving instruments telegraph signals through long circuits, and more 
especially through submarine cables and unde und wires. The 
inventor accomplishes this object by a peculiar ‘kind of perforated 
insulating ribbon or strips of paper in combination with three trans- 
oams pens or contact pants seta it and insulated the one from the 

er, 
1968. Pavements on Sunrace Coverinos FLoor CLorus AND OTHER 
SIMILAR Fasrics, 8. Ha , Doncaster.— Dated 6th June, 1874. 

This provisional specification describes an invention having for object 
the manufacture of pavements or surface coverings resembling in appear- 
ance Minton’s tiles, and suitable for tessellated peremente, mosaic, and 
other like work, the invention being also applicable to the manufacture 
of floor-cloths, coverings, and other similar . Linseed of] 





aw and of a swinging to hold the wire away from the path of the 

hooks of the twister w’ the latter is making its reverse or backward 

revolution. 

4154. Susrenpens ror Trowsers, J. W. Wattles, Massachusetts.—Dated 
Sra December, 1874. 

This complete specification describes the nature of the said invention to 
be as followe—that is to say, the First part of the invention consists of 
two friction slides and two straps arranged and combined together and 
with a buckle of a shoulder 4 = @ peculiar manner, and so as to ope- 
rate in a peculiar way. The md part of the invention consists in 
suspenders consisting of shoulder straps, a back connection, pairs of ox- 


YUPPOses 
is evaporated to the consistency of tar, then waned. with carth and pig- 
ments, and placed with colouring matters in a sticator or mixer. The 
compound is then rolled out upon tissue paper and immediately trans- 
ferred to a non-absorbent surface, The tissue paper is next stripped off. 
The sheets may be inlaid or printed, and they are afterwards coated with 
enamel varnish and hung up in a chamber heated to 120 deg. While the 
compound is still adhering to the non-absorbent surface, it is cut into 
various devices or patterns suitable for forming pavements, mosaic, or 
other work ; the pieces are then stripped off by a special machine and 
fitted together and 








laid on prepared canvas, the whole being then 
upon ahot plate, For covering ships’ decks, the of railway 
and some othor purposes, the canvas is prepared a solution of 





tar. Where the sheets of compound are used for painting, no preparagion 

of the surfaces is required. 

1969. Cuancino Liquips wrra Gaszous Bopies, A. Marescot, Paris.— 
Dated 6th June, 1874. 

This consists, First, in charging bottles with a gas when desired, the 
gas being stored in capsules, as stoppers or otherwise. Secondly, in 
manufacturing cartridge-like capsules that can be closed by a plug or 
valve to retain a gas in the interior. 

1972. Furnaces or Steam anv oTHER Borers, R. Newton, Keighley.— 
Dated 6th June, 1874. 

This invention has for its object the construction of furnaces consistin 
of a combination of tubular waterway bars and solid rocking bars, and of 
improvements in the connecting and securing the said tubular water bars 
with the water casings or compartments used therewith ; and means are 
provided for cleansing the interior of the tubular bars. 

1974. Locks on Fasrentnos, P, Faddy, Conyers, Ireland.—Dated 6th 
June, 1874. 

This invention relates to a secret or invisible means uf locking or fasten- 
ing boxes and doors, consisting of a steel latch engaging with a catch on 
the lid or door-post and drawn back by the application of a magnet to 
the outside of the box or door near the said latch. The invention is also 
applicable for protecting the keyholes of ordinary locks, in which case a 
balanced arm of brass is applied provided with a silver plate to cover 
the keyhole, the same being uncovered by the attraction of a magnet 
applied exteriorly as before. 

1977. Currine or Sawino Timner, J. Kirkland and J. Anderson, Dunde . 
—Dated 8th June, 1874. 

The features of novelty which constitute this invention are the arrange- 
ments whereby the cutting of the timber on both the upwards and down- 
wards strokes of the saw is effected. 

1978. Gas, J. West, Maidstone.—Dated 8th June, 1874. 

This invention relates to improvements upon apparatus, and for which 
letters patent, No. 1255, dated 4th April, 1878, and No. 8225, dated 
4th October, 1873, were granted to the inventor, and consists in making 
the charger much the same in its general form as that described in the 
specifications of the patents referred to, but by the arrangement to be de- 
scribed its internal capacity is increased, and much of the gearing is dis- 
pensed with. In the improved form of charger, the bottom is cted 
with a number of inverted V pieces placed transversely with spaces or 
openings left between each of them. Beneath the bottom of the charger 
but close to it is made to slide a plate with openings or ports in it cor- 
responding to the size of the openings in the bottom. When in one 
position this plate closes the openings in the bottom of the charger, but 
on being drawn out a suitable distance the openings in the bottom of the 
charger, and that in the plate coincide, and thus allow the material with 
which the charger is —- nee to fall through into the retort. The move- 
ment of this plate is produced by a partial turn of the driving-rod acting 
through bevelled gearing, and a crank upon a short arm attached to the 
plate, and by this means is made to slide backwards and forwards, thus 
ny or closing the outlet ports of the charger. The same partial turn 
of the driving-rod which passes through the body of the charger also 
operates upon the rake, hoe, or disc through the intervention of a crank 
and shert-arm or connecting piece, and raises or oe the rake at 
pleasure, the rake-head being made to slide up and down in suitable 
guides. The plough is also by preference attached to the bottom of the 
charger instead of being fixed to the rake-head. Another improvement 
consists in attaching to the trolley or travelling carriage whereon the 
charger is placed for filling, an upright shaft fitted at the bottom with a 
bevelled pinion, which gears into a bevelled wheel fixed to one of the 
wheels upon which the carriage rolls. By turning a wheel or winch 
handle fixed to the top of the shaft the carriage may be propelled along 
the rail upon which it runs with the greatest ease. 

1979. Currinc Leatuer Srrarrine ror Jowrts, W. 
Moor.— Dated 8th June, 1874. 

This invention relates to an apparatus for cutting the ends of leather 
straps or other material at a bevel in such a manner that when the two 
cut ends are put together in the form of a strap they form a perfect joint. 
1980. Furnaces ror THE Prevention or Smoke, G. Nimmo, Glasgow, 

~—Dated 8th June, 1874. 

This invention consists in making the front es of the hearths of fur- 
naces with an opening or set of openings, up through from the underside 
or front part of the ashpit, and fitting the same with a hinged or sliding 
door or doors for regulating the admission of air, and preferably with a 
counter-balancing weight or spring acting in the one direction to retain 
them where set or shift them gradually close after being set open by a 
water or other regulator, 

1982. Mov.ps ror Castine, J. and T. A, Boyd, Shettleston.—Dated 8th 
June, 1874. 

In carrying out the invention with two flasks the top and bottom flasks 
are rammed upon opposite sides of the same plate, a part of the pattern 
or patterns being on one side of the plate and the remainder on the other 
side, The flasks consist of iron frames made parallel and smooth, or with 
an internal bevel. The ramming is done in the ordinary way, but instead 
of the flasks remaining with each mould until after the casting operation 
they are at once lifted, the internal bevel admitting of this, 


19838. Licutina, Extixovrsnina, anp Reociatine Gas Frames, J. 7. 
Dann, Cowley-road, North Brixton.—A communication from M. Flur- 
scheim and L. Baumeister, Gaggenau.--Dated 8th June, 1874. 

An auxiliary flame of minute size, kept up in proximity to the gas- 
burner, is alternately increased and reduced in proportion by the pressure 
of the gas. When the pressure is put on the burner ts lighted -by the 
auxiliary flame, and when the pressure subsides it coases to burn. This 
effect is produced by the alternate opening and closing of a series of aper- 
tures and orifices in the apparatus, which is worked automatically by the 
pressure of the gas, and has its action kept in equilibrium by means of a 
set of levers and balance-weights. The consumption of gas is regulated 
by a disc and membrane of peculiar construction connected with the 
apparatus 
1985. Arranatus ror Comprnine THe Surriies or Hor anp Corp Warer 

Tro Houses, J. G. Sineaton, Fulham.— Dated 8th June, 1874. 

This invention consists in placing hot and cold water reservoirs at the 
upper part of a building, and connecting the same with each other and 
the hot water boiler and street main by means of sclf-acting double-action 
valves, so that either the hot or cold water, or both in combination, can 
be employed for extinguishing fire, hydrants being fixed at any desi 
points to allow of the application of the water. 


1986. CLamrs ror Hotvine Farnics wHILe pete Sews on Stircnen, A. 
W. Price, Birmingham, and J. Warn, Fulham. —Dated 8th June, 1874 

This invention consists in applying to the clamping part of the instre- 
ment a weighted arm covered with vulcanised india-rubber. 
weighted arm, when at liberty to move, takes a nearly vertical position, 
and holds or grips the end of the fabric or material between itsclf and a 
horizontal covered peg. The weighted arm and peg are carried by an 
upright, which is supported on a vertical stem or axis taking into a socket 
in the clamp, the said axis being fixed at any required angle by a binding 
ecrow, 
1987. Sarery anv Eguttmearm Vatves, W. Tiou, Talbotcourt, London, 

Dated Sth June, 1874 

This invention consists of a safety valve or equilibrium valve com 
of two mushroom valves, one opening outwards and weighted, and the 
other inwards, and both connected to or bearing against the same lever 
on opposite sides of its fulcrum. For safety valves the one opening out- 
wards is of larger area than the other, but for equilibrium valves both are 
of the same aren, 
1089. Treatine SucaR anp Cane Juice, J, Duncan, Mincing-lane, London, 

Dated Sth June, 1874 

The reduction of the glucose in sugar by means of lime and tho pre- 
cipitation of the lime by means of sulphuric acid as hereinbefore de- 
scribed ; also the neutralisation of the free acids arising in the course of 
the foregoing process by means of carbonate of lime, 
19901. Twine on Conn, A. Waitham, Prestwich. — Dated Sth June, 1874. 

This invention has for its object the production of twine or cord from 
a more cheap material than has hitherto been successfully used for the 
purpose, and consists of making such twine or cord of jute alone, | ob ang 
combined with other materials. It is well known that jute has ore 
this time beon tried as a material or fibre both alone and mixed with 
other fibres from which to make twine or cord, but hitherto without 
success, owing to the rough and unfinished a rance of the twine or 
cord, in 1 of the impossibility of laying the jute fibres by size 
or otherwise. Now by this invention the inventor is enabled to make 
twine or cord from jute alone if desired, possessing even & superior > 
pearance to those made from more expensive materials. According 
this said invention the fibres of jute or jute and other materials mixed 
are spun or twisted into twine or cord in the ordinary way, after which 
the twine or cord so spun or twisted is passed through wy ma- 
chine, whereby all the rough fibres of the jute are singed or it off. 
The twine or cord may then if desired be sized and washed in the 
ordinary way. The sining and washing may be performed before the 
twine or cord is submitted to the sing perat or if it is not re- 
quired that the twine or cord should have « glazed or polished a t 
ance on the surface, the sizing and washing may be dispensed with alto- 
gether. 
1992. Worxixne Gas Puririens, W. T. Walker, Highgate.—Dated 8th 

June, 1874 

This improved system or exvengemens of purifiers consists in furnish. 

ing each purifier with a double inlet and two outlets, in placing two 
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scribed and of working the purifiers in the way found desirable for using 

the different chemical processes referred to. 

1998. CLorues-wrincers, W. R, Lake, Southampton-buildings, London,— 
A communication from T. G. Corliss, New York.—Dated 8th June, 1874. 

The First part of this invention relates to gearing by which motion is 

communicated from one roller to the other, whereby the rollers may be 

separated from each other without disengagement of the gearing. The 

Second part relates to connecting the rollers to a spring acting to resist 

their separation by means of a strong iron link. 

1994. Avromatic Courtine, A, Coulter, Riga, Russia.—Dated 8th Jun, 
1874 ° 





The object of the present invention is to provide for a coupling by 
means of which railway carriages may be connected to and disconnected 
from each other without the necessity of a person stepping in between 
such carriages. ‘This coupling consists of two hooks jointed to the draw 
rods of the two carriages to be connected. 

1995 Printine Ink, A. M, Clark, Chancery-lane, London.— A communica- 
tion from EB Cré, Lyons. —Dated 8th June, 1874. 

The improved ink of this invention consists of a solution of colouring 
matter in boiling alcohol, to which is added after cooling a certain amount 
of glycerine 
1996. Screw Nots, A. M. Clark, Chancery-lane.—A communication from 

Wi. M. Van Anden, Brooklyn.—Dated 8th June, 1874 

This invention, which relates to the manufacture of nuts, is designed 
to render them capable of greater resisistance to the bursting and split- 
ting strains than heretofore, and consists in the means employed to cross 
or interlock the fibre or grain so as to knit them together in a hard and 
tenacious mass. ‘lo the same end the rods or tubes may be twisted before 
lieing cut up into lengths for the nuts. 

1997. Mecuanican Puppiine Furnaces, J. H. Johnson, Lincoln’s-inn-flelds, 
—A communication from C. Pernot, Paris.—Dated 9th June, 1874. 

This invention relates to the mechanical puddling furnaces for which 
letters patent were granted to John Henry Johnson, August 27th, 1873 
(No, 2319), and December 31st, 1873 (No. 4291), and consists of an im- 
proved arrangement and combination of the parts whereby increased 
facility is afforded for effecting repairs, and a more perfect result is ob- 
tained, 

1998. Wheres anp Axces, W. 0. Palmer, Clapham-road.—Dated 9th June, 
374 


874. 

This invention relates to a method of combining wheels and axles, so 
that the wheels are quite independent of each other, and free to rotate in 
opposite directions when desirable. The wheels are made with elongated 
hosses or hollow sbafte, which are passed on to a fixed axle, each wheel 
working upon two bearings, one near the wheel and the other at the end 
of the clongated boss or hollow shaft, both bearings being provided 
with lubricators, the ordinary grease box of railway carriages being dis- 
pensed with, 

2000. Transvernine Destans or Devices, W. Fawcet, Aldersgate-strect, 
London, — Dated 9th June, 1874. 

The novelty of this invention consists in taking designs from litho- 
graphic stones by means of transfer paper, and then coating the whole 
design so transferred with size or varnish, and placing it with the varnish 
side downwards upon a smooth surface of wood or other similar material, 
which, when pressed thereon, and the paper damped and withdrawn, will 
disclose the design left upon the wood, which when dry can be varnished 
or otherwise treated, 

2002. Kitns ror Repurning AnimaL Cuarcoat, A. N. Harvie, and T. 
Locke bie, Greenock:.—Dated 9th June, 1874. 

This invention has for its object the advantageous application of gaseous 
fuel in reburning animal charcoal, and is applicable to some existing kilns 
as well as to new ones. In constructing a new kiln according to one 
modification, a number of vertical reburning retorts are grouped so as to 
present a rectangular arrangement in plan, and a chamber of the kind 
known as regenerative is constructed in brickwork at each side of a cham- 
ber containing the group of retorts, such chambers being occupied by 
bricks or blocks disposed so as to present a large surface to the gaseous 
currents. The side chambers have in connection with them various 
passages provided with valves or dampers, and some communicating with 
the chamber containing the retorts, with the escape ftue, others with air 
inlets, and others with gas inlets, by which last the gaseous fuel enters 
from one or more gas-producers. The dampers or valves are altered 
periodically, so as to change the currents passing through the side cham- 
bers, and so that after each alteration the air is admitted into the side 
chamber through which the fire gases were just previously passing, and 
in which the air takes up the heat stored in the brickwork. 

2003. INpicatina THE KevoLutions or Suarrs, 4. Walker, Bow,— Dated 
9th June, 1874, 

By means of bevel gearing the inventor transmits the motion of the 
propeller shaft (or of that part of the machinery the number of whose 
revolutions he requires to obtain) at a corresponding rate (having regard 
only to the number of revolutions) to a vertical shaft, suitably supported 
by a bracket or otherwise, passing upwards from the propeller shaft 
through the lower, middle, and upper decks, and the bridge thereon. The 
said vertical shaft is made in divisions or parts, which are suitably united 
immediately below the said decks, and each of which parts is provided 
with a shoulder, which rests upon a journal made in halves and bolted 
in position to the deck at the part through which the said shaft passes. 
He utilises the motion of this shaft so as to obtain the number of its i 
consequently of the propeller shaft’s) revolutions at the place required by 
keying small projecting tecth thereupon, one in the engine room and one 
above the bridge on deck, and by causing these teeth at each revolution 
of the shafts cach to engage with one of a suitable and convenient num- 
ber, say 200, of teeth in a wheel centred by a pivot carried by the above- 
mentioned bracket, and passing through the centre of a dial plate, also 
supported by the said bracket, marked with a series of numbered 
divisions equal in number to that of the teeth upon the said wheel, and 
upon the end of which said pivot he makes fast and secures a suitable 
index finger or pointer. He thus at each of the revolutions of the pro- 
peller shaft and of the said vertical shaft causes the said toothed wheel 
to be moved one tooth (and the possibility of its moving more at a time 
is prevented by a sufficiently strong spring engaging with its teeth) and 
the pointer to be moved from one division of the dial plate to that next 
it. The said dial plate carries a case containing a train of watch or clock 
alarm mechanism, which gives motion to a second hand, and imparts 
thereto one revolution each minute of time, and which also at the com- 
mencement of each of the revolutions of the seconds hand strikes an 
alarum, gong, or bell, so that the engineer, by noticing the number of 
divisions of the dial plate passed over by the said pointer between two 
ane of the gong or bell, can immediately ascertain the required indica- 

ion, 

2004. Recorpinc Tue Amount Or Money Recetveo IN Fares, J. H. St 
John, Ide. Exeter.—Dated 9th June, 1874. 

This specification describes apparatus by which at the end of each 
journey or each day the total amount of money which should have been 
received by the conductor of the vehicle is indicated upon dials, 

2005. Printinc Macuines, H. M. Nicholls, Great Portland-street, London. 
~Dated 9th June, 1874. 

The improvements in printing machines are, First, arranging and com- 
bining the printing cylinders and mounting them so as to facilitate their 
individual removal, Secondly, balancing the impression cylinders and 
connecting them so as to facilitate bringing on and throwing off the im- 
pression in both simultaneously. Thirdly, combination whereby inking 
is more evenly distributed and applied. Fourthly, preventing ill effects 
of set-off in second impression. Fifthly, printing either from entire or 
partial circumference of type cylinders. Sixthly, gearing type cylinders 
together. The improvements in apparatus connected with printing ma- 
chines are, First, apparatus for damping roll of paper through a roll be- 
tween a brush and the said roll. Secondly, a self-acting friction brake 
for regulating the tension of the paper leaving the roll, Thirdly, recipro- 
cating cutting apparatus, improvements on appuratus in patents No. 
2805, 1866, and No, $510, 1869, Fourthly, piling apparatus, improvements 
on apparatus in same patents. Lastly, folding apparatus to be connected 
with the printing machine or separate therefrom, 

2006. Manvuracrure or Wuire Leap, W. R. Lake, South ton- buildi 





2007. Furnaces ror Rotary Pupp.ine, R. Lester and W. L. Fallows, 
Middlesbrough.—Dated 10th June, 1874. 

This invention has for its object ‘‘ improvements in the construction of 
furnaces for rotary puddling or other machines,’ and relates to the con- 
struction thereof with a water block or bosh for economising and pro- 
tecting the brickwork, or to serve as a substitute for brickwork in the 
neck and over the bridge of the furnace. 

2008. Lamp Burners, &. Kauffmann, Red Lion-square, London.—A com- 
munication from C. A. Kleemann, Erfurt.—Dated 10th June, 1874. 

This invention relates to an arrangement whereby a wick folded and 
introduced in a flat form at the bottom of the burner is converted into a 
round wick at or near the point where combustion takes place, and con- 
sists of a body or outer cylindrical case, the upper part of which is made 
taper. At the of the burner is a slot or opening, having one, two, 
or more serrated or pinion wheels projecting within it. Above the 
wheels is fixed a curved hollow tube, which is wedge shaped at its 
lower part but concentric with the outer case at its upper extremity, and 
has an opening near its bottom for admission of air to the interior of the 
flame. en the flat wick is doubled and introduced to the slot, and 
the pinions turned, the wick is forced upwards —- the inner tube, 
which by reason of its wedge-shape opens or divides the wick, and by 
the progressive movement caused by continuing to turn the pinions the 
wick is compelled to assume a cylindrical form at the top of the burner. 
see. “—y J. @asthelaz, Crumpsall Vale, near Manchester.—Duied 10th 

une, 1874, 

According to this invention aniline or nitrobenzine is treated with sul- 
phuric acid in excess and with bichromate of potash or other oxidising 
agent with or without heat. From the producta soluble colouring matter 
can be extracted which imparts a brown tint to woollen or other matter, 
the said brown tint changing to black when the dyed matters are treated 
with a bath of bichromate of potash followed by an alkaline bath. 
Chromic acid or ammoniacal solution of copper or salt of copper and several 
other agents may be substituted for the ivemet of potash, aniline black 
is also obtained by heating this product or emeraldine or other insoluble 
aniline)black along with an excess of aniline and with or without chlorhy- 
drate of aniline or other aniline salt. The product is soluble in alcohol and 
= be rendered soluble in alkali or water by heating with sulphuric 
acid, 
seas Permanent Way or Raitways, W. Seaton, Liverpool.—Dated 10th 

une, 187¢. ‘ 

This invention consists, First, in the application to the purposes of the 
permanent way of railways of the saddle rail supported upon longitudinal 
and transverse sleepers, whereby elasticity, smoothness of working, and 
durability are attained to a remarkable degree. Secondly, of a peculiar 
bolt so constructed as to have only one overlapping head ; this bolt may 
be employed either in rails or sleepers of any section, and each bolt being 
fixed diagonally effectually ties the rail into the sleeper; at the same 
time, when it is desired for any purpose of repairs or otherwise to with- 
draw the bolt, the withdrawal can be readily effected by simply applying 
force or leverage to the head of the bolt. In some cases a slot may be 
formed on the flange of the rail for the purpose of receiving the bolt whilst 
the head laps over the flange. 

2011. Buinp Puttey, A. M. Festing, Plymouth.—Dated 10th June, 1874. 

The inventor constructs the blind pulley by fitting loosely on a square 
or other suitably shaped rod or bar held by and between two brackets, 
two enveloping collars or sockets, the lower one of which carries a single 
pulley and may be adjusted and held at any position upon the said rod 
by means of a thumb screw, which acts also as a pivot to the said pulley, 
and the upper one of which carries a double pulley and is left free upon 
the said rod, the said double pulley being carried by a pivot screwed into 
its collar and provided with a button or equivalent projection by which it 
can be moved. Anindia-rubber ring encircles the inner groove of the 
double pulley,{and also the single pulley, and the blind cord passes round 
the _— groove of the double pulley and upwards to the blind roller as 
usual, 

2012. Harness ror Horsss, &c., 1. M. Singer, New York.—Dated 10th 
June, 1874, 

The object of this invention is to prevent animals from kicking, and it 
consists principally in having connected with the brace or tug, by which 
the animal or animals pull the vehicle, a piece or strap of spring ,steel‘or 
other suitable metal, which is made from lin. to 2in. wide, or of — 
other desirable width, and some 4ft. Gin. more or less, in length, accord- 
ing to the length of the animal and the condition of the harness used. 
2013. Economistne Furt aNnp Preventine Smoke, N. Black, and A, 

Leiper, Glasyow.—Dated 10th June, 1874. 

One improvement consists in setting in the furnace space over the fire 
bars a perforated diaphragm which divides the furnace into two com- 
partments, in the outer one of which the fresh fuel is to be kept until 
partially consumed, being only pushed into the inner compartinent when 
incandescent. When admitting air by a bridge, such bridge is made 
hollow and open at the bottom ; its front part is inclined upwards and 
backwards from the fire bars, such inclined front part being perforated 
for the issue of air in jets. Another improvement consists in setting on 
the fire bars an open bottomed shell with rforations above the level of 
the fuel on the bars. Air enters this shell from the ashpit, and issuing 
in jets and in a heated state, thoroughly mixes with the fuel gases. 
Another improvement consists in providing an adjustable perforated 
diaphragm in the ashpit to prevent smoke and economise fuel by regu- 
lating the proportions of air passing up through the fire bars at different 
parts. By another improvement, combustible gas, such as commonly 
wasted gases or smoke, is utilised by being led through special mixing 
and combustion chambers. 

2014. Weavine anv Courtine PILep Fanrics, J. Bellicard, Manchester.— 
Dated 10th June, 1874. 

This invention relates to a certain arrang t of Pp 
for weaving two pieces of velvet or other similar piled fabric with its 
own cloth back, the two pieces being woven face to face, and united 
together by the pile threads, and then separated by the severance of the 
pile threads in the loom midway between the two cloth backs, so as to 
form two perfect pieces of velvet or other piled fabric at one operation. 
2015. Speaxinc Tuspes ror Divine Apparatus, Rk. Applegarth, Great 

Queen-street, Cheapside.—A communication from L, Denayrouze, Paris. 
—Dated 10th June, 1874. 

This invention makes available the vibration produced by the voice of 
the metallic surface of the helmet, and when the diver speaks the sounds 
produced are collected under a cap or dome, and are transmitted through 
the speaking tube, which opens into the cap or dome, and when the 
attendant speaks the sound is transmitted down the tube and spread 
over that part of the helmet enclosed by the cap or dome. Also the use 
of the signal or life line as the speaking tube. 

2016. Su_puate or Sopa anv Sucpuate or Porasn, W, Hunt, Castleford. 
—Dated 10th June, 1874. 

According to this invention the chloride of sodium, common salt, or 
chloride of potassium§{before it is d posed in the chambers by a mix- 
ture of sulphurous acid gas, steam, and air, is made or moulded into 
layers or blocks and perforated with a series of holes at short distances 
apart. By means of these perforations the direct entrance of the gaseous 
mixture into the interior of the layer or block is secured, greater surface 
for the gaseous mixture to act upon is produced, and the draught of the 
gaseous mixture through the chambers is less impeded than when the 
lumps eperated upon are solid, The decomposition of the salt is effected 
in less than one half the time required in the ordinary process, and 
finely ground rock salt may be advantageously employed. 

2017. Taps on Vatves, W. H. Heale, Southwark, and EL. D. Gowan, Hollo- 
way.—Dated 10th June, 1874. 

The novelty of the invention consists in closing or opening the tap or 
valve Goon the medium of a screw recess formed in its spindle, and a 
key thread fitting therein secured to a bush independently placed in the 

land or socket of the tap at right — to the thoroughfare or course 
for the liquor, vapour, or gas passing through the same. 

2018. SuLpHatres or Sopa anv Porassia, J. Hargreaves and T, Robinson, 

Widnes.—Dated 10th June, 1874. 

This relates to further improvements in and in connection with the 
tentee’s direct-action process of producing sulphates of soda and potassa, 
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London.-—-A communication from A. P. Meylert, New Britain, Connecticut. 
—Dated 9th June, 1874. 

This invention relates to, First, the combination of one or more kilns 
for the burning of limestone in the facture of merchantable lime 
with one or more corroding rooms for the fact of cial 
white lead. Secondly, the construction of a corroding room so that the 
same may be closed at the top and sides. A pipe or chamber conducts 
atmospheric air to the room, which is made to discharge at or near the 
top of said room, the air being forced into the room by artificial pressure 
or otherwise. A pipe or chamber conveys steam or vapour into the room, 
its point of discharge being at or near the top of said corroding room. A 
layer of wet tan bark near the bottom of the room is heated by a pipe 
conveying steam to an open space underneath the same. A pipe or 
chamber conducts steam from the open s below the tan bark toa 
point within the corroding room at or near the top of the same. A jet 
or spray of water is employed for moistening the atmospheric air and for 
moistening the dry steam before they enter the corroding room. Thirdly, 
the combination of a casting machine or apparatus for casting lead with ‘a 
corroding room or rooms by means of suitable conveyor bells, which re- 
ecive the leat from the casting moulds and convey the same into the 
corroding room, Fourthly, the combination of a stand pipe containing 
coke or other suitable material with an induction and educti pe 
conveying carbonic acid gas into and frem said stand pipe, and also with 
a pipe conveying acetic acid within said stand pipe. Witthly, the com- 
bination of a stand pipe with an induction and eduction pipe conveying 
carbonic acid gas into and from said stand pipe, and also with pipes con- 
veying suitable purifying materials into and said stand pips. 




















or either of them. Firat, for preventing loss of heat and radiation — 
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parallel with the first but at the required distance apart from it, round 
which second mandril similar coils are formed, but coiled in the reverse 
direction ; thence the wire is continued across again to the first mandril, 
round which 4 second series of coils are formed, and so repeating the coils 
alternately round each mandril until the desired width of Belting is 
obtained, the coiled links so formed being jointed together as and for 
the purposes described. 

2020. CuarcoaL VENTILATOR, EZ. Johnson, Victoria-chambers, Westminster. 

—Dated 10th June, 1874. 

This invention consists of a conical metal fitted internally with a 
conical framework of strong wire (the wire may be of iron, brass, copper, 
or other suitable metal). The wire framewo:k extends the whole length 
of the metal tube, the space between the two being about 2in. This space 
is fitted in with charcoal in small lumps about the size of horeebeans, or 
with a mixture of charcoal and sulphite of lime, or other disinfectant. 
2021. Door Hinces, B. Turner, Bartholomew-close, London.— Dated 10th 

June, 1874. 

This invention consists of improved apparatus for adjusting doors so as 
to close in their proper position. For this purpose a binge is fixed to the 
door frame consisting of a pin upon which works a socket attached to the 
door by means of a plate sliding upon a corresponding plate fixed to the 
door. These plates can be made to approach each other by means of a 
screw working through projections upon them, and turned when required 
by means of a lever fitting into holes in the head of the screw, and intro- 
duced through a suitable aperture made through the plate fixed to the 
door. <A lock nut worked in the same way is fitted upon the screw to 
prevent the latter from turningwhen uot desired. 

2022. Steam Generators, W. Mather, Salford, and J. Dodge, Eccles.— 
Dated 10th June, 1874. 

This invention relates to the arrangement of the parts forming an 
improved steam generator, also to the apparatus for superheating steam, 
ont for cleaning the tubes of steam boilers. This improved steam gene- 
rator consists, by preference, of five compartments, but the number may 
be varied. The upper compartments contain water and steam, the inter- 
mediate compartments contain water, and the lowest compartment, 
which is multitubular, also contains water. The fire-grate is placed under 
one end of the upper compartments, and the products of combustion pass 
downwards to the chimney. The tubes are cleaned externally, by hand 
or by self-acting scrapers, and internally by revolving spiral blades, 
driven by worms and wheels. The apparatus for superheating the steam 
consists of a series of pipes connected to the upper parts of the boiler and 
placed in a fluc. 

2024. Treatina Animat CaaRcoat, J, C. Crossfield, J. Barrow, and B. A. 
Cook, Liverpool.—Dated 10th June, 1874. 

This consists essentially in so treating spent or used charcoal as to pro- 
duce pyro-phosphate therein. 

2025. Avsustino anv Fixinc Knops on Hanpwes, J. Harrington, Ryde. — 
Dated \0th June, 1874, 

The invention consists in fixing on the back of the rose a spring which 
carries twe studs, which studs pass into holes formed through the rose, 
and one of them projects a short distance beyond it, so that when the 
knob is screwed up, the projecting stud can enter any one of such holes, 
2026. Gasatiers, J. Hurrington, Ryde, Isle of Wight.—Dated 10th June 

1874. 

The invention has for its object a novel combination and arrangement 
of parts, whereby the inventor is enabled to dispense with the bydraulic 
and telescopic slides, and yet permit of the ready adjustment in height 
of the gasalier, whilst it is made at the same time elegant, strong, and 
gas-tight. 

2027, Domestic AND Orrice Furniture, P. Brannon, Parliament-street, 
London.-—Dated 10th June, 1874. 

This invention consists in employing comminuted mineral, ligneous, 
and fibrous substances cemented together with an internal bonding fabric, 
and forming therewith different articles of furniture by compression in 
moulds or flattening the said materials into sheets for floor coverings and 
other purposes. 

2028. Huts or Suirs, P. Brannon, Parliament-street, London.—Dated 
10th June, 1874. 

This invention consists in improvements in the hulls of ships and other 
floating structures, both in their original construction and in addition» 
made to those already built, su as to render them fireproof, durable, ave 
healthy, and cap vble of resisting the action of the sun’s heat and the salt 
water. 

2029. Sares anv Srnona Rooms, P. Brannon, Parliament-street, Lowton. 
—Dated 10th June, 1874. 

This invention consists in the formation of all kinds of fire safe, fire 
safe strong rooms, and the like of two or more successive insulated encase- 
ments composed of cemented mincral substances mingled with fibre and 
firmly sustained by imbedded and protected bending wirework and 
framing, the spaces between the encasements being employed either for 
non-conduction, packing, or for air or water jacketings. 

2080. Sorr Wire Soar, @. J. Jacobson, Schiedam.—Dated 10th June, 
1874 


a 

A very useful household soap is made of oleine (oleique acid) mixed 
with soda or kalie lye and hot water in the quantities specified as follows : 
--Two gallons of distilled oleine, one gallon of lye, and five gallons of hot 
water. While pouring the hot water into the oleine the mass should be 
constantly stirred, and at the same time the lye must be slowly dropped 
in ; stirring must be continued until the whole mass has assumed the 
appearance of a thick yellowish soap without curdles. After twenty-four 
hours’ rest the soap is perfectly white and ready for use. 

2031. Feepinc Steam THRaswinc Macuixes, J. Head, Ipswich.—Dated 
10th June, 1874. 

This provisional specifization describes foeding the corn to the thrashing 
machine between a bottom roller, driven at a suitable speed, and a 
number of top rollers all upon one spindle. 

2033. Construction AnD Surracine oF Roaps, P. Brannon, Parliament- 
street, London.—Dated 11th June, 1874. 

This invention consists in improvements in the construction, repair, 
and maintenance of roadways, so as to secure greater durability and 
better foothold with less noise and concussion from traflic. 

2034. Cay Rerorts, W. D. Clif’, Wortley. Leeds.—Dated 11th June, 1874. 

Hitherto it has been found impracticable to employ machinery in the 
manufacture of clay retorts and other similar heavy articles made from 
clay on aceount of their great weight, but by the aid of the present in- 
vention such articles may be manufactured with comparative ease. 
2085. Tro.teys or Tippina Wacons, A. Styles, jun., Lamb Wharf, 

Greenhithe.—Dated 11th June, 1874. 

A ring plate or rail is mounted upon a lower frame, upon which lower 
frame an upper frame is pinned, so as to turn upon the pin as upon a 
pivot, to enable the contents to be shot out from the trolley proper which 
is supported by the upper frame. 

2036. Maxine Topacco Pires, 7. McLuckie, Glasgow.—Dated 11th June, 
1874. 


In out the invention the stems and bowls are made separately. 
For making the stem the prepared clay is put into a cylinder, and by 
means of a piston worked by a screw or otherwise is forced through an 
orifice in the cylinder end, a wire or mandril is fixed inside the cylinder, 
projecting into the centre of the orifice to make the stem tubular. Each 
stem is rounded off at one end, and the other end is tapered to fit a socket 
in the bowl-piece. For making the bowl-piece the same or a similar 
cylinder is used, and the prepared clay is forced out in the form of a rod 
which is afterwards cut into blocks. Each block is put into a metal 
mould, in which a plunger shapes the interior of the bowl, and at the 
same time forces the clay into all the details of the matrix, and the same 
movement which works the bowl plunger thrusts a mandril into the part 
of the bowl-piece to which the stem is to be attached, and forms a ta) 
socket to receive the stem. 

2037. Steam or UNCONDENSIBLE Gas Enoine orn Apparatus, M. A. 
Soul, Leadenhall-street, London.—A communication from Messrs. Hartog 
and Co., Paris.— Dated 11th June, 1874. 

The chief features of novelty in this invention are, First, the intro- 
duction of steam into aqnsere ee re Poe a ep wlan a 

t pressure by means of mw erced plates ope! 6 an 
at tho highost pressure by moans of multip pening wide 





the sulpurous acid flues, the arch or covering t 
hambers is 1 d and the ting pipe between the sulphurous 
acid flues is laid in the solid brickwork, and the heated gases conveyed 
through the said connecting pipe. By preference the said connecting 
pipe is laid below the circulating pipe at one end of the sulphate cham- 
ton Secondly, for keeping cool the bearings of rotary exhausting 
apparatus employed in the facture of sulphates, the inventors form 
the bearing brackets hollow at a distance from the sides, and cause a 
current of water to flow through the said hollow bearings. They also use 
oil or other lubricant over and over _b Fumping or raising it and allow- 
ing it to flow over the bearings. rdly, instead of using a syphon to 
take the products of combustion into the chambers when heating chloride 
with the products of combustion, they employ a cover for the feed hole 
of such form that an annular passage is left around the feed hole, and 
they cause the products of combustion to flow through the said annular 
space and through the feed hole. By reversing the current of gas they 
cause the remaining sulphurous acid and steam to pass through the said 
feed hole and annular opening previous to discharging a chamber. 
Fourthly, for preventing gases from passing through the walls of brick 
chambers they build into the said walls plates of iron or other metal. 
— Sue Beutina, N. and J. Greening, Warrington.—Dated 10th June, 
4 


The features of novelty in this invention consist in constructing a wire 
belt of a series of coiled links formed by first winding one or more con- 
tinuous pieces of flat, round, or square metallic wire several times round 
a mandril, thence continuing it across to a second mandril placed 











from a cylinder into another of r area by means of its introduction 
through direct and multiple orifices, avoiding ‘hurtful » ” the 
absence of which constitutes the novelty of the system called ‘‘ Asolena 
engine.” , the type, disposition, or peculiar arrang t by which 
is realised the above described principles, where the cylinders are laid in 
succession according to the same axis, and also any other dis: ition 
realising the same principle let the a of the cylinders be whatever 
it may, whether horizontal, vertical, or oblique, according to application, 
and whether for land or marine, | tive, or } bile engines, it 
being in all cases equally applicable. Fourthly, in the sliding perforated 
register applicable to any kind of intercommunications of steam, gases, 
or other vapours, Fifthly, in the circular register or perforated disc 
founded upon the same principle, acting either by uninterrupted rotations 
by wheels or belts, or by intermitting jumps by means of cams. Sixthly, 
in the system of variable expansion founded upon the same principle and 
realised by means of a circular register or perforated disc lating 
under the action of the governor. Seventhly, in all a of the 
above mentioned elements or contrivances of the ‘ asolena ” principle to 
any kind of engines or apparatus where steam or uncondensible gases 
have to be transmitted from one vessel into another by the means as de- 
scribed, avoiding the loss of power which results from their expansion 
and + rr) + gh pipes and ch 1 

2040, Puriryinea Pararrine,J. and @. Miller, Aberdeen.—Dated 12th June, 


This invention has for its object the purifying of parafline in a simple, 
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» and ical manner, and relates to two stages of the 
a my operations. In the first stage oils and constituents of too 
usible a nature are removed from the paraffine wax bya draining pro- 
cess, aided by improved arrangements and apparatus, and in the second 
stage colour is removed by means of calcined sulphate of magnesia. 
2041. Rattway AnD OTHER CaRRiaGt SpRiNos, A, M. Clark, Chancery-lane, 
L —A communication from J. Styles and G. A. Barney, New 
York ; P. Valentine, Susquehanna; and A. D, Fox, Prescott, Canada. 
—Dated 12th June, 1874. 

This invention consists in the production of a sheet metal car or 
carriage spring, whose body is strengthened by having formed projecting 
flanges at the sides. These flanges, in order to take part in the spring- 
ing motion of the spring, are corrugated to produce alternately outward 
and inward undulations. 

2047. Artiriciat Stone, A. B. McGrigor, Glasgow.—A communication 
Srom J. M. Robertson, Melbourne.—Dated 12th June, 1874. 

This invention consists in au improved mode and means of manu- 
facturing artificial stone, first, by taking a base (termed herein a 
“ matrix ”) of sand, gravel, shingle, and stones, glass, burnt clay. and like 
materials either separately or mixed, and then in triturating this matrix 
with water, haying either a chloride, a bromide, an iodide, or a fluoride 
preferably in saturated solution, chloride of calcium being preferred on 

t of its chear The material so treated is then placed into 
moulds and subjected to high : in screw, 
presses, and the blocks afterwa‘ placed on wet sand beds, where they 
set or harden in a short time, the setting being accelerated by having the 
— a short time in the solution before placing them on the sand 

8. 








hydraulic, or other 


2052. Breecu-Loapinc SMALt Arms, W. M. Scott, Birmingham.—Dated 
12th June, 1874. 

This invention consists in fastening down the barrels of drop-down 

ims by means of two outer bolts combined with and a: on either 
side the ordinary or central sliding bolt. The said outer bolts are con- 
nected to and worked by the central bolt, and their acting ends engage 
in recesses made in enlargements at the breech ends of the barrels. The 
outer bolts may be worked independently of the central bolt, and may 
also be combined with the ordinary Lefaucheux action. 
aces Svemssant, W. BE. Rumsey and J. L. Davies, Liverpool.—Dated 13th 

‘une, 1874. 

This invention consists of a cup of metal or other suitable material, 
through which passes a tube or pipe, which tube or pipe is perforated 
or pierced with suitable sized holes, according to the density of the lubri- 
cant used. Through the tube, and fitting loosely therein, there passes a 
rod or spindle, provided at its upper end with a weight. The lubricator 
is fitted with a suitable cover for filling. 

2060. Fittertno Liquips, £. Perrett, Great George-street, Westminster.— 
Dated 13th June, 1874. 

This provisional specification describes a cylindrical filter formed of 
canvas, wire gauze, or other suitable filtering material ; this filter is 
placed in a tank, and the filtered fluid drawn off from its inside. To 
clean the filter a rapid rotary motion is imparted to it. 

2061. Bac Fitters, B. Perrett, Great George-street, Westminster. —Dated 
13th June, 1874, 

This provisioual specification describes so arranging the bag filters that 
they can be cleaned in their places by causing a current of liquid to pass 
through them. 

20886. Sewino Macuines, L. M. Becker, Peckham.—Dated 13th June, 1874. 

This invention is designed to enable ready-wound cotton or other sew- 
ing material to be used in varieus constructions of sewing machines, and 
relates to—First, an improved spool made with a removable disc or plate. 
Secondly, a method of securing the bobbins in shuttles by a spindle. 
Thirdly, a method of securing the bobbins and shuttles by a spring 
holder or carrier, Fourthly, a method of guiding the sewing material as 
it leaves the reel in sewing hi so as to equalise the tension and 
prevent breakage and waste. 

2075. Srixes, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from N. Tay, Medford, Massachusetts.—Dated 15th June, 1874. 

The object of the invention is to form with rapidity and exactitude the 
peculiarly shaped end of the spike, by the combination of a fixed die, a 
reciprocating bar and its rollers, and a movable guide, the heated spike 
being forced into the recesses of the die by the roller, which is controlled 
vertically by the guide. , 

2077. Conpensina Muriatic Acip Gas, R. S. Newall, Newcastle-on-Tyne. 
—Dated 15th June, 1874. . 

The object of the invention is te produce a spray forming a kind of 
mist, which being introduced at the top of the condenser will mix with 
the gas admitted thereinto and condense it. The spray is produced by 
causing a jet of water or other fluid to inpinge with great force on a disc 
of larger diameter than the jet and slightly cup-shaped. 

2178. Printine Typ, J. H. Johnson, Lincoln’s-inn-fields.~ A communi- 
cation from R. Robcis and Sons, Paris.—Dated 23rd June, 1874. 

Thig invention relates to the ag cy or treatment of printing 
types after they leave the mould in which they are cast, and consists of 
a jar arrangement and bination of hinery or apparatus for 
breaking off the superfiuous length of metal, rubbing the types so as to 
rene — -. seams = accurately “~~ or prepare their surfaces, 
*kernin he types when necessary, and finally setting up or a: ging 
them in ) in by self-acting means. ? ’ hi ee 
4196. Dovpte-actinc Atmospneric Enoine, P. Nolet, Huntley-street, 

Bedford-square, London.—Dated 7th December, 1874. 

TLe features of novelty which constitute the invention are : First, that 
the at pheric one prod an alternative motion similar to 
that of a double-acting steain engine, which may be transformed into 
circular motion by the ordinary methods. Secondly, that water, steam 
or other power may be transformed into atmospheric force, and that, 
force t tted to practically any dist. undiminished, by means 
of a vacuum produced in pipes somewhat similar to water or gas pipes. 
Thirdly, that by this means motive force may be supplied to which 
water, steam or other power is inaccessible, and may be distributed to 
larg= or small manufacturers according to their requirements. 


COS. hoon Snutties, J. H. Le Moyne, Boston, U.S.—Dated 7th December, 

















This invention consists in improvements in loom shuttles for the pur- 
pose of holding the cop securely in place on the spindle when in use, and 
to release the cop automatically from the spindle as soon as the latter is 
raised out from the shuttle. This is accomplished by means of a split 
spindle and a wedge-shaped or conical expander working within the 
spindle and operated automatically forwards and back as the spindle is 
lowered and raised. 

2409. DistiLLation oF ALcoHoLic Spirits, R. C. Brooks and A.J. Van 
Winkle, San Francisco.— Dated 8th December, 1874. 

This invention relates to an improved process for producing by a single 
distillation alcoholic spirits, which are free from ether and fusil oil, and 
also in an improved apparatus or still for accomplishing said distillation 
which is termed by the inventors a ‘‘low temperature pulsating still.” 
This improved process ists in a dification of the ordinary process 
of fractional distillation which is used by chemists in the analysis of sub- 
stances. This process is followed as far as it serves to eliminate the 
ether and alcohol separately from the wort and still, but at this point the 
ordinary process of fractional distillation is diverged from, by allowing 
the water and fusil oil to remain in the wort and be withdrawn from the 
still without being volatilised. Ether is one of the volatile extracts of 
wort, or the fermented solution frora which spirits are obtained ; vapo- 
rised atthe low temperature of 173 deg. Fah., alcohol vaporises at 188 deg. 
Fah., and water at 212 deg. Fah., while fusil is not converted into a vapour 
at a temperature less than about 269 deg. Fah. These substances are the 
volatilisable portions which are obtained from wort by heating it in a 
still, and as the alcohol is the portion which it is desirable to obtain free 
from the re volatile portions, advantage is taken of the difference 
or space of temperature which exists between their vay to 
first volatilise and eliminate the ether both from the wort and still, and 
a =~ wd — will volatilise at the next highest tem- 

. e alcoho! m converted into vapour by a) a heat 
which will volatilise it and sent it into the wore of the sti and into the 
condenser without being high enough to vaporise either the water or fusil 
oil in the wort, and the result is that alcobol is obtained free from water 
and fusil oil, e only as much of the water as the alcohol vapours 
carry off in solution, which yy a on = to reduce the 

spirits. The alcohol be! 

thus obtained ind lent of pay and fusil oil, the wort te wit 
drawn from the as Sp wort and replaced wfth a fresh 
The process may be carried out using any ordinary still, but for conveni- 
ence the inventors have devised what y term a low temperature pul- 
sating still. The genes of this improved still is such that the tem- 
perature of each automatically lated and p' d from 
exceeding the t required to vaporise, d and separat 
the products successively in the order in which they are converted into 
vapour ; and it is called a still because as each fresh charge of 
wort is introduced into the ting chamber of the still, the temperature 
of the condensing and separating a) tus falls back or by the 
—— bye = tillation of each separate charges 

parate complete operation, beginning at a fixed low temperature 
— to the maximum temperature until the distillation is com- 
4221. Stream Conpensers, A. M. Clark, Chancery-lane.—A communication 

rom B. 0. Brinckerhoff, New York.—Dated 8th December, 1874. 
is invention consists of two concentric cases ha a water 

between their and sides, connected with a doubl ing 
pump by means of branched pipes, so that the upper end of one of the 

















pipes and the lower end of the other pass through the side wall of tho 
outer case, d the cold water into the space between the cases, 
The upper end of the other pipe passes through the walls of both cases, 
and is connected with the upper end of a coil in the inner case, the lower 
end of which is connected with a box or hollow table into which cold 
water is discharged from the lower end of the other pipe. An exhaust 
steam pipe at the top of the cases discharges the steam into the upper part 
of the inner case, where it is condensed, the water or condensed steam pass- 
ing out through the pipes to the feed-water chamber, 

4225. Sewino Macutnes ror Stircutno Sacks, H. P. Garland and A. J. 
Gove, 8an Francisco.—Dated 9th December, 1874. 

This said invention relates to certain impr ts ina hine for 
sewing sacks, bags, carpets, and the like, and consists, First, in the novel 
construction of the needle, it being in spiral form, or not unlike a cork- 
screw with a groove around the outward trend or spirals in which to 
wind the thread. Secondly, ina slotted case in which the spiral needle 
is caused to travel when the case is rotated or turned around by means 
of diagonal rods placed across an extension groove or channel in which 
the needle makes regular progression through the cloth by passing 
between the rods. Thirdly, in means for threading the needle and 
retaining the thread in the point and for operating the spiral needle. 
Fourthly, in a clamping device for holding the cloth in position. 
Fifthly, in a guiding bar and to other details of construction. 

4226. Sewinc Macuines ror Hemmine Sacks, A. J. Gove, San Francisco. 
—Dated 9th December, 1874. 

This said invention relates to an improved device and mechanism of 
sowing or running up seams, and it is principally valuable for stitching 
sacks, although it may be improved for crimping or gathering an 
hemming fabrics of a finer material. The inventor employs a stationary 
needle having a peculiar holding device near the point for the thread 
or twine. The point of this needle stands between two corrugated 
rollers or geav wheels, which have a groove in each to admit the needle 
The axis of the rollers being at right angles with the needle, when the 
edge of'a sack is introduced between them it will be folded back and 
forward and at the same time moved along, so that the needle will pass 
through the folds and thus run the thread through. 

4231. Governors ror Steam Enornes, G. Haseltine, Southampton-build- 
ings, London.—A communication from J. Judson and W. A. Cogswell, 
Rochester, New York.—Dated 9th December, 1874. 

The objects of this invention are, First, to render the governor more 
sensitive to variations of engine speed caused by variations in boiler 
pressure or in the resistance against which the engine labours; also to 
diminish the increase of engine speed found necessary heretofore to lift 
the balls from their lowest to their highest ition, while they operate 
the valve from its wide open to its cl or nearly closed position. 
Secondly, to prevent the transmission of the impulses or jerks of the 
engine from the driving pulley to the governor caused by the spasmodic 
and unequal action of the steam, which impulses cause irregular pendu- 
lum oscillations of the governor balls, and an unequal or pumping action 
of the regulating valve which admits steam to the cylinder, and conse- 
quently irregular and unequal action of the engine itself. 

4233 CastinG, Pressinc, AND ConpENSING METAL, G. Haseltine, Southamp- 
ton-buildings, London.—A communication from J. B. Tarr, Fairhaven, 
Massachusetts.— Dated 9th December, 1874. 

The nature of this invention consists mainly in the employment in 
combination with a follower which presses with upward strokes of a 
reservoir for containing a surplus amount of metal after the filling of the 
mould or moulds, also in a funnel shaped sprue or filling tube in combi- 
nation with a surplus metal reservoir, and with passages or runners 
leading from this reservoir to the moulds, also in novel means for con- 
fining the covers on the tops of the mould boxes, and at the same time 
firmly holding these boxas down upon their bed. 

4258. Satoons, Castns, FLoors, AND PLATFORMS HAVING AXIAL Motion 
on Boarp Sup, H. Bessemer, Queen-street-place, London.—Dated 10th 
December, 1874. 

The claims to this complete specification are:—First, the construction 
of the floor or platform ad euperiet saloons with a central cross beam or 
beams extending beyond the exterior of the said saloon, and having the 
controlling power applied to its ends as herein described. Secondly the 
employment of a pair of oscillating cylinders and pistons acting vertically 
and simultaneously on the opposite ends of beams which project beyond 
the external sides of the saloon. Thirdly, the employment of a strong 
cast iron frame projecting upwards through the floor of the saloon for the 
purpose of supporting the axes of the principal floor beams. Fourthly, 
the construction of the floor or platform of suspended saloons with a 
central cross beam or beams extending beyond the exterior of the said 
saloon combined with a longitudinal central girder, and with diagonal 
beams as shown on shect A of the drawings. Fifthly, the employment in 
the construction of the suspended saloon of arch-shaped beams or girders 
combined with a rectangular frame or girder supported on vertical 
stanchions, said arched beams serving to support the upper deck of the 
saloon as described. Sixthly, the supporting the axes of the suspended 
saloon in plummer blocks supported on a wide or deep girder extending 
entirely across the ship as shown. Seventhly, the peculiar construction 
of hollow cross-head and cylinder represen on sheet F, and the mode 
of attaching the piston rods to the deck plates and partial bulk-heads of 
the ship. Kighthly, the peculiar arrang t of levers or hand 
gear employed in connection with a heavy wheel for the purpose of regu- 
lating or controlling the distributing valve of the hydraulic apparatus as 
described. Ninthly, the employment of cylinders and pistons actuated 
by water pressure, for the purpose of forcing the saloon when necessary 
into any desired position, and lockirg or retaining it there as herein 
described. Tenthly, the combined arrang t of pended saloon and 
controlling gear substantially as herein described and shown in the 
drawings annexed. . 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE past hfs been a very quiet week in the history of the iron 
trade of this district. A few of the mills and forges have closed 
for the holidays, and the rest have not enough orders on their 
books to enable them tocommence even this broken week early, 
Business is settling steadily down to quietude. First-class firms 
who during most of the quarter have been fairly off for orders 
throughout the greater portion of their works, are now but 
insufhciently supplied. 

The question of prices at the ensuing quarterly meetings is 
looked upon as one which will have considerable influence upon the 
business which seems likeiy to be done when the new year has well 
set in. There is now less difference of opinion that the probabilities 
are in favour of a reduction of prices at these meetings. 

Much will no doubt depend upon the action of the coalmasters, 
who are not yet unanimous as to the course which shall be pur- 
sued, notwithstanding that they are understood to have held on 
thesubject two or three private meetings recently. These gentlemen 
are sure to bea little perplexed by reason of the excellent business 
being done in this, as in all the colliery districts, in house coal. 
Not only is house coal in much larger demand on account of the 
weather, but the supply of fuel of this quality is as 
less than that of fuel fitted for iron smelting and other similar 
manufacturing uses. The difficulty of adjusting coal quotations 
ought not now to be so great as it was before the Cannock Chase 
district split off from the Association, Pits about Cannock Chase 
and Brownhills supply the domestic market almost exclusively, 
and it is now impossible for them to comply with the requirements 
of their customers. Whilst the Association is no longer hampered 
it may be with the Cannock Chase colliery bp eee by far the 
most prominent colliery owner of the old South Staffordshire district 
is the chief producer of the domestic fuel gotten in the Dudley 
district, whence the coal merchants of London and elsewhere 
obtain considerable supplies. If it were a question of manu- 
facturing coal alone, then the difficulty would be soon 
solved ; but even with the present condition of things 
it is generally believed that there must be a reduction of 2s, a ton 
at the ay meeti' Whatever may be that price 
Earl Dudley declares as that of furnace coal, then by that price 
the remuneration of the colliers will be regulated. It is important 
to remember that unless there should be a reduction in the price 
of the Earl Dudley's furnace coal, there will be no drop in the 
wages of the colliers ; and without that drop, or an extension of 
time, colliery proprietors upon all hands assert that there can be 
no change on their present quotations. , 

Pig iron keeps strong in price. The output is slightly larger in 





= to the requirements of the mills and forges and foun- 
ies than it was three months ago, and therefore the stocks at 
the furnaces are larger to that extent ; but owing to the winter 
weather and the crowded condition of the railways, it is hardly 
less difficult than at any time during the past six weeks to get 
prompt supplies, Prices still rule £3 5s. for cinder, £5 to £5 os. 





for all-mine, and £4 10s.,—short weight—for strong forge Barrow 
hematites. It is the quotation for this last-mentioned class of 
iron which in great part prevents the makers of all-mine from 
disposing freely of their produce at the figures given above ; and 
for less money they state that it is impossible for them, with fuel 
eee Deena at prevailing rates, to sell their commodity at a 
profit. 

Finished iron remains without much alteration upon last quoted 
prices. The alterations. such as they are, are in the direction of 
a further rise. It would be practicable for the purchaser of un- 
marked bars to place a specification to-day at as low as £9 at two 
or three works in the district. 

The wages in the ensuing quarter at which the puddlers and 
the other hands employed in the making of finished iron will de- 
pend upon the average net prices at which the finished iron of 
the North of England, and the bar iron of twelve selected firms in 
this district, shall be found to have been sold in the past three 
months. In the ascertaining of this average, accountants are en- 
gaged alike in the North of England and in South Staffordshire. 
Ironmasters who know by what prices transactions generally have 
been regulated, conclude that there will be a reduction to the ex- 
tent of probably 10 per cent. upon the present wages scale. The 
reduction ater | certainly be more than 10 per cent. if it had not 
happened, as is doubtless the case, that the ironmasters of the 
North have been engaged during the three months for the greater* 
part in the making of the more expensive classes of iron which 
are produced in that portion of the kingdom. The cheaper de- 
scriptions (rails) have, as we all know, been in little demand, 
whilst applications for plates generally have, perhaps, Leen never 
greater. Theaverages will thereby be affected to the interest of 
the ironworker. Assuming that the reduction in wages will be 
10 per cent., then the wages scale will be lowered ls. per ton, 
leaving puddlers’ remuneration at 9s, 9d. per ton, for it is now 
10s. 9d. If with the wages that the pudd!ers in South Wales will, 
perhaps, by and by have to submit to, and the large amount of 
unemployed labour in Cleveland, together with the reductions 
that are being effected in the Sheffield district, and the continual 
demand of buyers to place their orders at lower rates, the exist- 
ing arrangements for the settlement of the wages of finished iron- 
workers throughout most of the English ironmaking districts 
should not break down, it will say much for the resolute determi- 
nation of the employers to sternly abide by a bargain. It would, 
nevertheless, occasion me no surprise if it should be found impos- 
sible to resist the force of circumstances. That some ironworkers 
should be even anxious to work at wages which would bring them 
work rather than remain, as many of them now are, altogether un- 
employed, would seem to be of all things most reasonable. 

Asis usual at a time when trade is dull, the extent to which 
the disadvantages of this district, arising out of its insular position, 
are aggravated by the preferential rates given by the railway 
companies to the Middlesbrough district in particular, are com- 
monly prominently to the front. Notwithstanding the much 
greater distance of Middlesbrough from London, the ironmasters 
in that district are charged no more for carrying iron to the 
metropolis, than is charged to the ironmasters of South Stafford- 
shire. No doubt the Middlesbrough ironmasters are reaping the 
benefit of low traffic rates, because of their ability to send iron 
by the coast, and the probability is that the great trunk 
lines have as much traffic from South Staffordshire as they 
can well work, even whilst we are suffering the disadvantage of 
having to compete with favoured districts in the London market, 
But all this only aggravates the position of the Staffordshire 
ironmasters, a position which has lately been increasingly irksome, 
by reason of the foreign competition it has had to sustain. It 
will not therefore be surprising that though the ironmasters have 
met with but scant encouragement in previous times to obtain 
relief, they should now be resuming their former appeals to the 
companies, and they have done so, Mr. George J, Barker, the 
chairman of the Ironnasters’ Association, has just put himself 
into communication upon the subject with the London and 
North-Western,| the Great Western, the Midland, and the North 
Staffordshire railway companies, together with the different 
canal companies who carry from Birmingham and Staffordshire. 
To all these he has forwarded a letter of which the following is a 
copy :- 
**The South Staffordshire iron trade are under the necessity of 
again bringing before your consideration the rates at present levied 
on the conveyance of goods from this district. The inequality of 
the rates affecting South Staffordshire and the preferential rates 
enjoyed by other competing districts have been so fully set before 
you on previous occasions, not only by this association, but also by 
the Birmingham and Wolverhampton Chambers of Commerce, that 
it is only necessary to say that they still continue to bear most 
prejudicially on the manufacturing interests of this district, and 
cause a very serious restraint to trade. Since we last brought 
this question under your notice we have experienced the aggra- 
vation of a very serious foreign competition, to meet which we 
have not hesitated to reduce our prices to a point which compels 
us to ask you to make a liberal revision of your rates, which will 
not only contribute to our relief, but also to your advantage from 
an increased activity in the important interests which we represent, 
We trust that this subject will receive your immediate and favour- 
able consideration, and we urge upon you that « considerable re- 
laxation of the present oppressive rates should commence from 
the 1st proximo.” 

At the close of January the annual meeting of the Ironmasters’ 
Association of this district will come off in Birmingham. U; on 
that occasion the chairmanship will be rendered vacant in the usual 
course. Mr. Barker, who has served the trade so well, will then 
nave been in office five years. The selection under the rules which 
now regulate the business of the association is made from the 
whole body and not from a panel. 

In many of the Birmingham and district industries there was 
much activity at the beginning of the week. but on Thursday 
there will be the usual suspension of business. At most of the 
works holiday-keeping will be the rule until after the advent of 
the New Year. On foreign account the business being transacted 
is fairly satisfactory. Russia and Sweden are good customers for 
machinery and fancy articles ; and animation characterises the 
Levant and Eastern trades. The Mexican and Brazilian consign- 
ments forthcoming cannot give rise to any complaint, but only 
very small improvement is observable in respect of the United 
States indents; and as the result of overstocking, the Cape market 
is beginning to show signs of depression. The home demand at 

resent is of little consequence except in one or two branches, 
Badge -tool manufacturers continue to experience that activity 
which has distinguished this industry throughout most of the 
The number of orders to hand for locomotive tubes affords 


year. v 
teady employment for the operatives engaged in that branch. 
Metal rollers are very favourably circumstanced, and aro 
likely to remain so for some time to come. Brass tubes are in 


excellent request. Much business is being done in safes and safe- 
locks. Healthiness pervades the tin plate trade, and the iron- 
brazing and steel toy departments are very actively engaged. In 
the minor miscellaneous ranches there is generally a considerable 
amount of activity in the completing of old orders. 

Last Saturday the workmen engaged in the Sandwell Park 
Colliery were entertained by the Earl of Dartmouth at the 
Dartmouth Hotel, West Bromwich, when his lordship presided, 
and 120 persons sat down to dinner. In proposing the toast of 
the evening the noble chairman said that the pluck, the perse- 
verance, the intelligence and the skill displayed, in order to win 
the coal, was thoroughly worthy of the reward which had resulted, 

NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tae iron trade is in a very weak condition at present, and 
business will be confined within narrow limits until after the 
holidays. On Friday the prices of warrants suddenly fell from 
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84s. 6d. to 82s, 9d., and a slightly more active week than the pre- 
vious one was closed with hardly any business. The market was 
very inactive on Monday, the few transactions made being 82s. 6d. 
and 82s, 3d. The quantity of pig iron in Connal’s Glasgow stores 
at the beginning of the week was 31,619 tons, being 2630 more 
than at the same time the previous week. , 

The prices of the principal makers’ brands have again began to 
give way, and so far as the quotations have been ascertained they 
are as follows :—Gartsherrie, No. 1, 95s. ; No. 3, 85s.; Coltness, 
No. 1, 95s.; No. 3, 84s.; Summerlee, No. 1, 95s.; No. 3, 81s.; 
Langloan, No. 1, 953s.; No. 3, 83s.; Govan, No. 1, 87s, 6d. ; 
No. 3, 81s.; Calder, No. 1, 958.; No. 3, 82s.; Shotts, No. 1, 
97s. 6d.; No, 3, 84s.; Carnbroe, No. 1, 92s.; No. 3, 81s.; Monk- 
land, No. 1, 87s. 6d; No. 3, 81s,; Clyde, No. 1, 87s. 6d; No. 3, 
8ls.; Glengarnock, No. 1, 94s.; No. 3, 83s.; Eglinton, No. 1, 
85s.; No. 3, 80s.; Dalmellington, No, 1, 86s.; No. 3, 80s.; Carron, 
No. 1, 87s. 6d.; Kinneil, No. 1, 90s.; No, 3, 78s. . 

The shipments of pig iron from Scotch ports during the week 
ending the 19th inst. show a considerable reduction on those of 
the corresponding week of last year. The imports of Middles- 
brough pigs at Grangemouth for the week were 2390 tons, showing 
a decrease of 1964 tons as compared with those of the correspond- 
ing week of last year. 

The malleable trade is very inactive, and there is next to 
nothing doing. At present the foreign shipments of iron manu- 
factures from the Clyde are of very small extent. 

There has been a slight improvement in the coal trade this 
week as compared with the former oné, the increased demand for 
household coal being due to the very severe weather that has 
prevailed, Quite an unexpected demand has sprung up for steam 
coal, but the stocks are very heavy, and prices are therefore not 
likely to be sensibly affected. Prices are well maintained, and 
there have been several heavy departures of coal cargoes for 
abroad. In the eastern mining districts the coal trade continues 
prosperous, and the railway companies are now sending forward a 
better supply of wagons for transit. No change has taken place 
in the prices. Business is dull in the shipping and export trades, 

Deputations of miners who have waited upon their employers 
requesting an increase in their wages have, in almost every case, 
met with a refusal; but as Mr. Macdonald, M.P., has been telling 
the miners all over the country that the present state of the trade 
entitles them to an increase, it is likely that some definite steps 
will shortly be taken by the men. 

The strike in the Clyde shipbuilding trade is now happily at an 
end. A conciliatory spirit was shown by the employers, who 
offered to compromise the quarrel by insisting on only one-half the 
reduction intimated. First the shipwrights and then the joiners 
announced their willingness to accept these terms. The extent of 
the reduction is 2d. per hour. Trade is in a better condition than 
it was a month ago, there having been a number of orders coming 
in week by week. 

From the thirteenth annual report of the Associated Carpenters 
and Joiners of Scotland, just issued, it appears that the past year 
has been a peaceable one in the trade generally, and that the 
changes which have taken place have been invariably in favour of 
the men. The membership and funds of the union have each 
increased, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE movement for reducing wages and extending hours of labour 
is daily spreading, and will very shortly be applied to almost every 
branch of trade. At several of the principal iron and steel works 
the change is taking the form of an attempt to substitute fifty- 
nine working hours per week for the fifty-four at present generally 
adopted. Asa reason for making this attempt, it is put forward 
that since the fifty-four plan came into operation there has been 
less work done in proportion than before, and not only so, but that 
the men have made less time on the average. Figures are 
forthcoming to show that both these effects have resulted, 
and that it is, therefore, desirable to go back to the 
system which was in operation prior to the agitation of the 
Newcastle engineers in 1871. At the Atlas Works (John 
Brown and Co., Limited) this extension of time will be put in 
force in several departments on and after January 4th, 1875. 
From that date the time of the labourers in the steel, spring, 
cartage, north forge, rail mills, tire mills, and hammer shops 
will be fifty-nine hours per week. At the same establishment the 
wages of the engine-tenters, hammer-drivers, and boiler-firers will 
be reduced 10 per cent., and a similar drop will be enforced in 
the case of the labourers employed in the engineers’ buffer foundry 
and planing departments. The tire men of the same firm 
have agreed to resume work at a drop of 124 per cent. instead of 
20 per cent. as at first proposed by the employers. At the 
Crucible and Siemen’s Steel Works of Messrs. Vickers, Sons, and 
Company, Limited, Brightside, wages have been reduced and the 
working time has been extended to 59 hours per week. The men 
employed by the Phoenix Bessemer Steel Company at The Ickles, near 
Rotherham, have agreed to continue at work at a reduction in wages 
of 15 per cent. At the Dronfield Bessemer Steel Works of Messrs. 
Wilson and Cammell the men have consented to the drop of 10 per 
cent. About forty springsmiths, employed by Messrs. Brown, 

3ayley, and Dixon, Limited, Sheffield, Steel and Ironworks, have 
turned out on strike in consequence of an attempt having been 
made to reduce their rate of pay about 20 per cent. A number 
of spring-strikers are also “ out” at the Sheaf Works of Thomas 
Turton and Sons. In both the last mentioned cases the men are being 
supported by the trades’ union. Messrs, Henry Bessemer and Com- 
pany are stated to have given notice of a reduction to their work- 
men, most of whom are now idle and are likely to remain so until 
after Christmas. The Albion Steel and Wire Company have given 
the whole of their workmen fourteen days’ notice, but with an ap- 
pended intimation that fresh engagements would be offered to 
them at the end of that period. Messrs, Charles Cammell and 
Company, Limited, have informed all their enginemen that they 
will be required to go on labourers’ wages until work is resumed 
after the holidays, or their seryices can be wholly dispensed with if 
they do not see fit to fallin with the proposition. The pay is 
ordinarily 30s. to 32s. per week, but as labourers the men 
would only be entitled to receive 21s, The ‘same com- 
pany are dispensing with the services of 20 men in their armour- 
plate planing shops, probably owing to the recent introductien of 
a very powerful planing machine. Messrs. Thomas Firth and 
Sons, the well known cast steel and ordnance manufacturers, are 
about to reduce the wages of all their steel melters about 2s. per 
week, Messrs. Wilson, Hawksworth, Ellison, and Co., Carlisle 
Works, have given notice of an enlargement of working time froi 
fifty-four to fifty-nine hours per week, Messrs. G. and J. Brown, 
Limited, Rotherham Ironworks, have given 150 men notice to 
leave their employment on December 31st. In addition to these, 
other notices are in preparation, and will be served as soon as it 
is clear what course the men will take. Generally speaking it 
appears tolerably certain that they have no valid objection to re- 
duced wages, providing there is a general movement to that end, 
but they strongly object to any extension of hours. In some 
quarters it is believed they will resist the action of the employers 
in this respect, but it hardly appears, as yet, that there is any 
such disposition openly manifested. 

In the rail trade there is very little doing, although at one or 
two local mills there are orders yet on hand which will take a 
couple of months or so to work through. New favours are, never- 
theless, entirely absent from the books, although it cannot be 
denied that there are inquiries in the market which ought in the 
ordinary way to be placed here, but will now probably go either 
into Wales or Belgium, 

There is very little inquiry for railway springs, but there are 
better prospects for this department next year, In merchant iron 


i 


soon as the various quarterly meetings are over, as it is felt that 
a reduction is absolutely needed in order to give a stimulus to 
trade. . 
The engineering establishments are quieter now than they have 
been for a long time. Orders for colliery plant and ironworks | 
machinery which were given a year or more back have been got | 
through, and their places are not being filled with others of any- 
thing like the same size or in the same numbers. 
There is no change in the coal trade—house coal is well upheld 
in price, but steam coal is weaker to the extent of about Is. per | 
ton. Itis now on offer at 12s, to 12s, 6d. per ton at the pits. | 
Engine coal does not sell at all well, and is lower in price, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was a good muster of both makers and merchants on 
Tuesday at the Middlesbrough weekly iron market, but the amount 
of business done was’ very restricted. No. 3 pig iron was quoted 
at 60s. to 61s., and nosales are reported to have taken place beyond 
the latter figure. This is a drop of 1s. to 2s, per ton as compared 
with the quotations of last week. Makers still appear very much 
disinclined to submit to any further reduction ef prices, and strong 
holders are disposed, rather than sell at the reduced rates, to keep 
out of the market, especially as there are signs and tokens that the 
“*bears ” are at work ; but, on the other hand, there is a pretty 
strong feeling on the part of buyers that after the new year 
it will be possible to for No. 3 for 58s., and No. 1 for 65s, to 
67s. 6d. Should the expectation be realised, makers will find it 
no easy matter to make both ends meet. The cost of raw mate- 
rials has not yet fallen to anything like the level of four years 
ago, and labour of every kind still takes a high range as compared 
with that period. When everything was at its lowest, it was 
calculated that 45s. was the least at which a ton of pig iron could 
be produced in Cleveland; and if we assume that the cost of pro- 
duction is 10s. per ton more now than it was then, we shall find 
that there is only a very small margin for further reductions. 
That our assumption in this case is quite within the mark may 
be considered sufficiently proved by the fact that coke alone, of 
which 25 cwt. are required per ton of iron made, is fully 6s, per 
ton higher at the present time than it was in 1871. 

Pig iron makers are beginning to fear that the depression that 
has so long prevailed in the finished iron branches is now about 
to extend its unwholesome influence to the more elementary depart- 
ments of the — of Cleveland. This was a view that I have 
again and again shadowed forth in these columns. It seemed un- 
reasonable to expect that the demand for pig iron could very long 
be maintained when the chief sources of the demand were one by 
one being cut off; and although the pig iron manufacturers of 
Cleveland are not by any means dependent on strictly local sources 
of consumption. yet a great deal of the crude iron made in the 
district goes into consumption among the local mills and forges. 
Itis expected that the returns of the Cleveland Ironmasters’ Asso- 
ciation for December will show a considerable increase in stocks, 
indicative of an increased weakness in demand. Should it be 
otherwise, however, there is no doubi that it will be the means of 
keeping prices up. 

The manufactured iron trade is in statu quo. It is reported that 
the Darlington Ironworks, which have been idle for the last two 
months, will resume operations early in the new year. It will 
be well for the district if this shuuld prove to be true. These 
works produce when in full work from 70,000 to 80,000 tons of 
rails per annum, and employ close on 1500 men and boys when 
in full work, This enforced idleness for so long is causing great 
distress in their immediate neighbourhood. 

The Newport Irenworks of Fox, Head, and Co,, the rail mills of 
Thomas Richardson and Co., West Hartlepool, the North York- 
shire Ironworks, the Bishop Auckland Ironworks, and the rail 
mills of Bolekow, Vaughan, and Co., at Middlesbrough, and the 
Drinkfield Ironworks, Darlington, are still idle, in addition to the 
= of the Darlington Iron Co. at Springfield and Albert 

ill. 

The rail trade is not perceptibly improving. An order for 
10,000 tons has recently been placed in the district, but this is too 
small to be of any account ; and although small lots are occa- 
sionally required for renewals, the trade in the main remains as 
depressed as ever. Prices are still much the same as they were a 
month ago. 

Great complaints are made among rail makers that they should 
be compelled to pay 10s, 9d. per ton for puddling at a time when 
rails are not selling at more than £7 10s, to £7 15s. per ton. It 
does certainly appear anomalous that such a high rate of wages 
should prevail when trade is so very bad. Puddlers were only 
receiving 6s. and 7s, per ton at a time when the rail trade was 
much more prosperous than at the present time, although prices 
might not have n so uniformly high. This, however, is only 
another proof added tomany already accumulated, of the difficulties 
and dangers that attend the principle of regulating wages entirely 
by the selling price of iron. Although the selling price of rails is 
considerably more now than it was in 1868 and 1869, the profits of 
rail makers as a rule are not so large as they were at that time, and 
the prospects of the trade are much more dismal. It is usual for 
puddlers and other workmen to urge that the purchasing power of 
money has so much diminished that they cannot get along withthe 
same rate of wages as they had four years ago. This may be per- 
fectly true so far as luxuries are concerned ; but when potatoes can 
be purchased for 8d. per stone and the best flour for 2s., it may fairly 
be claimed that there has seldom been a time since the iron trade 
of Cleveland had a beginning, when the purchasing power of 
mouey in regard to necessaries of life was so great. These con- 
siderations do not, however, strictly apply to the present position 
of finished ironworkers in the North, although applicable to other 
kinds of labour ; for under the arrangement known as the Derby 
sliding scale, the wages of ironworkers must be fixed according to 
the oalies price of certain selected qualities of iron until July 
next, when I have good reason to heleve that the masters will 
propose some other arrangement which, under the circumstances, 
will be more fair to both sides, 

Some short time ago complaint was made to the North-Eastern 
Railway Company that there was an absence of adequate shipping 
facilities at Tyne Dock, and the general manager of the company 
(Mr. H. Tennant) has addressed a letter on the subject to Mr. 
Alderman Hunter, showing that the shipments of coal at Tyne 
Dock have steadily increased during the last six years. In proof of 
this, he adduces the following statement showing the quantity 
of coal and coke ship at Tyne Dock during the twenty-four 
weeks up to the middle of D ber, 1874, and corresponding 
periods in the five previous years :— 





During | Chaldrons. 
four \ 
weeks | . | 


ending | 1869. 1873. 


1871. 1872. 


89,544 | 


1874, 








82,424 
79,182 | 
88,121 
81,513 
79,219 | 
87,324 | 


82,905 
92,956 
95,980 
88,543 
80,731 
85,382 


103,253 
104,738 
105,143 
103,729 
102,206 

97,757 


July 25.. 
Aug. 22../ 
Sept. 19 | 
Oct. 17.. 
Nov. 14.. 
Dec. 12..| 


80,926 
78,597 
79,252 
73,099 
57,826 


88,844 








497,783 


1,294,235 | 


Total..| 458,544 | 510,534 


1,827,388 | 1,352,631 | 1,368,892 


520,248 | 526,497 


b iidhecanasl 
643,826 





Tis. in 


oad ~ 
tons} | 19102,214 | 1,595,947 











Mr. Tennant peti out that the interests of the railway com- 

any and the shippers are identical, and that the former were 
Sooed for their own sake to afford proper shipping facilities. 

There is no new feature to speak of in the Durham and North 





next to nothing is being done, and prices are consequently rather 
weaker. Quotations are expected to go down fully £1 per ton as 


Cumberland coal trades. The proposed reduction of miners’ wages 


in the latter county remains in abeyance, and no step has yet been 
taken in the direction of proposing a further reduction in the wages 
of Durham miners. Prices remain without change. There is an 
improved demand for gas and house coal, but no substantial 
advance of either sort has taken place. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE was considerable interest aroused in the Merthyr and 
Aberdare valleys this week by the announcement that coal had 
been struck at the new pits of Nixon, Taylor, and Co. I made 
personal inquiry there and found this to be incorrect. The drill 
has been abandoned, and they are now blasting with dynamite 
at a solid rock, but the anticipated 4ft. coal is still not 
reached, 

The all-absorbing subject now is the forthcoming reduction, and 
the keenest interest is felt in the satisfactory adjustment of the 
difficulty. My own impression is that there is a storm ahead. 
The house colliers of Monmeuthshire are exceedingly firm, and 
express the strongest determination not to give way. In the 
steam coal districts about one-third, or, taking the least number, 
one-fourth of the colliers are union men, If this section and the 
Monmouthshire men stand out, the Coalowners’ Association must, 
in virtue of their compact, resort to a lock-out, and for a time 
there will be a disastrous state of things. The men have petitioned 
the masters to consent to arbitration, and an appeal has been made 
to the senior member for the ae borough, Mr. Henry 
Richard; but so far the coalowners will hear nothing of it, anda 
settlement of the difficulty by this mode is generally looked upon 
now as hopeless. The decision of the matter will take place, so 
far as the union party is concerned, on the 28th of this month. 

The severe weather has told upon the collieries and iron works 
during the last week, and Dowlais has been only half employed. 
Trade has been dull too at Tredegar, and at Plymouth several of 
the collieries have been stopped, partly for want of trucks, and in 
part by the snow. At Nantyglo repairs are going on, and to some 
extent at Cyfarthfa, There has been no settlement at the chain 
works, Pontypridd, up to date, and Aberfau colliery, which sup, 
plied these works, is consequently doing little. together the 
year is closing gloomily ; buyers are keeping aloof from the iron 
works, and threaten to do so until quotations are lowered. 

The Taff Vale Railway are laying another line of rail, and up to 
the present progress has been made as far as Walnut Tree Bridge, 
This will enable the authorities to expedite the steadily-increasing 
mineral traffic from the important valleys of Aberdare, Rhondda, 
and Merthyr Tydfil. I am glad to learn that Ebbw Vale and 
Dowlais have secured a large contract for steel rails to Canada, 

The Vochriw pit, Dowlais, caught fire this week, and accidents in 
the other pits quite threw the Dowlais coal supply out of gear, but 
in a day or two the difficulty will be overcome, 
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1873. 


1874, 1873, 
464% 
Teak ..+ -sseeeeeeedl 01310 
Quebec, red pine .. 310 6 
Yellow pine.. 4 0 610 
Pitch pine .. 315 
Quebec, oak.....+06 7 
Birch.. 
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4%. Load. 2 
Canada, Spruce Ist..10 
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Finland ....«+++++ 
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Swedich .... . 
Wainscot, Riga .... 
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Battens, all sorts.... 
| Flrng. bds., sq. of lin. 
ollow oo -s sees 
Staves, pr. stndrd. M. 
fae Pipe... 
Baltic, crown pipe 
Brack ..... 
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